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12.    The  d.I.y    and  rej_delay    parameters  of  the  disp-ttr  .t.tug
mESEageshould     be     Shown     a5     optional     on     page     235.     The
gajri_res  parameter     Should  also    be  Shown     as     type    uB    not
i I oat .

15.     On  page     280,   the     re6pon5e  paragraph  Should  Show  use  of   the
foroatted  token  instead  of  the  r.ady  token.

14.     The    value  f or     the  init     token  on     page  555    .hciuld  be    01„
instead  of  04,..

15.      A  plug-in   may   only  Send   the  normal   .(tde   totr.en   when   nc}ti{ying
the  mainf rame    of   its    cal  status    using  the    Eel  .cc_€t.tug
message.   Af f acts  page   168.

16.     The  con5t_ritln     parameter  of   the  c.I   canst_..t  message  6houlc]
be  Shown  as  type  ui   on  page  85.   The  riunber   parameter  f or   the
I.1   con5t-lum    message  5hc]uld   also  be  Shown   a6  type  ui    (Same
page) .

17.     The  transaction     list  for    the  di.g    .t.ttJs    message    6houlc]
contain  the    transaction  di.g    .nter  :    l]iag    .tatuE    r.ady.
Af f ec:ts  page  226.

18.     The    transaction      paragraph    i or    the    .xternal    Set_6t.tug
message  shc]uld  ght}w  .xt.rnal  Set_qu.ry  :   .xtern.1  5.t_etatu5
instead  ef   :  .xtern.1  i.t_d.ta.   Af f eEts  page  257.

19.     The  data    parameter  for     the  function    select  message  should
not   be  shown  as  optional   on  page  261.

20.     The  response:     paragraph  f c]r    the  menu    d.i-en.riE    message
shc)uld   Show  n(tr}e   en   page   296.

21.     The  tran6ac:tion    paragraph     for     the    probe    status    message
should  include    the  transac:tion    probe  query  :   probe  Et.tus.
Af i ec:ts  page  347.
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11000 §.rl.. Pltiq-In to M.in fr...  tnt.r+.c. M.nu.I ,  Beft...r.
`` I      IntroduEti on

The  purpose    ef  thi.    document  i.  te  clef ine  the  Eemplete  eof tware
int.rf.ce  between  11000  .eriee  mainframes  and  plug-in€.   The  f irst  f ive
•.ctione  thow  how  the  fnei6ages  clef ined  for  plug-inf  and  mainfr®me5  are
u-ed  to    c:emmunicate  .tatus    and  to  provide  control   and  is  intended  to
t)e  .  u.er'e  guide.   The  .ixth  .ection  defines  the  transport  .y.ten  that
is  ufed     tc)  tran.fer    ii)essages  between    mainframes  and    plug-in6.     The
Seventh  -ection  .pecifies  eac:h  command  in  detail   .nd  is  int.nded  to  be
an  impl.menter'€  guide.

A  separate  document  titled  Wew  Prob.   Jntert.c.  ManuaJ   clef ine6  the
interfac:e  between  new  probe.  .nd  new  plug-ine.   A  doEument  titled   JJOOO
Sort.es  Accuracy     Systel  .pecifie6    the  operation    of     the    Calibration   I
•v®t.in.   The     11000  S.r}es     Plug-Ir.     to     Mail.     Fra.e     Inter+ace     Mar.ual
•pec:if ies  the    hardware  interfac:a  between  plug-ins  and  mainframes.   The
Co--alr.d     Re+erer.c.        Specltlcatlc>ns     Ilk     Series     Fi.-1ly     a+     Product-.    |
doEument  clef lnes  the  external   interface  for   11000  Series  mainframes.

M.t..I. Fore.tt .nd  Conv.ntion.
Each  me55age  i.  uniquely  identif led  by  two  tokens  always  ehown  in

I)oldf.c..   These  are  Called  the  me65age  tok.n6.   The  fir.t  i€  id.ntif led
a€  the       primary    me5tage  token.     The  €eEond    .a  the  .econdary  message
token.   All     primary  me6gage  tokens  have  diitinEt  values.   All   .econdary
message  tokens  .€sociated  with  a  particular  primary  inessage  token  have
di.tinct  values.     Secondary  tokens    associated  with    di+ferent  primary
tokens  may  have  the  6.me  values.   The  token  n.meg  used  in  this  document
•ymboliEally  represent  the  value  of  the  token.   Each  name   (whether  used
f or  a    primary  or    Secondary  message    token  or    i or  a  par.meter  token)
alway.  represents  the  .ame  value.

E.ch  pair    of  meg.age    tokens  identif ie5    the  type  ef  oee€age  .nd
the  arguments     that  may  follc)w.   All   message  tokens  defined  for  generic
plug-in6  are    understood  by    all   generic     plug-in6.   Smart  plug-in6  and
oainframe5  will     under.land  all   .pplicable  message  tc)kent.   Appropriate
Ilandling  of    me..ages  that    relate  to  func:tion5  that  .r.  not  .vailable
in  a    partic:ular    plug-in    or    mainfraee    i.    required.     Plug-In6    and
mainframes  .hould    not  issue    an    error    for    any    .pplicable    me56age
d.f ined  in  this  document.

Primary    meEE.ge  tokenE    have  .    r.nge  of  v.lue6  from  Ooii  to  FFi®.
V.lu.€    1n  the    range  EO|®    to  FEiI    .r.  reserved  for  plug-in€  to  clef ine
Plug-in  tpecif ic,     nan-Supported  mess.g.a  for  whatever  u.e  the  plug-in
a.y  d.f ine.     The  mainframe  ig  not  r.quired  to  .upport  in.i.ages  clef ined
in  thi.    r.nge.   These    me£5age€  are    not  included  in  th.  .cope  of  thi.
interf.ce  .pee.if ication.   The  va)ue  FFii  it  reserved.

Me.a.ge    tok.ns      may    be      followed    by    .    vari.ble    number    of
p.r.meter..   The    number  and    types  of    parameters  .re    clef ined  in  this
docum.nt.   The    v&lue€  ef     the  parameters   (except  for  token  parameters)
d.pend  on  in.trument  operation.   All   tol<en  parameter  values  are  clef ined
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in  this     document.   Th.Ee    pr.dE+ined  tokens     (both  mee5age    tokens  and
parameter  tol.en6)   ar.  Shown  in  bold+.E..

A  message    may  be  .n  action  request  or  .  .tatu6  r.port.   An  action
request,   or    command,   always    requires  a    response   (u.ually    a  related
tt.tug  me59age).     Thi.  ig    termed  a    command  transaEtlon.   Each  me.gage
has  I  clef ined  Bet  of   Command  transactions  in  which  it  i.  involv.d.   See
•ection  7.a    rl.t..g..  for    these  tran..Etion€    for  each  Command.   Other
Command  messages    will   not  be  sent  while  waiting  for  a  re6pon6e  frcim  a
previous  command     me66age.   A     response  to     a  command     i€  not     returned
until   the    action  gp.cif led  by  the  command  or  other  appropriate  action
has  been  completed.

In  general,     the  mainframe  hag  transmit  priority.   This  means  that
the  mainframe  may  at  any  time  Send  a  meecage  to  the  plug-in.   The  plug-
in  must     Send  a     plug-in  §RB  to  the  mainframe  if   it   has  a  mes6®ge  that
i6  not     in  response     to  a  mainframe  me65age.   The  mainframe  will   Send  a
me65age  to  the  plug-in   in  re5ponEe  to  the  SFtG  to  recii`eet  the  plug-in's
message.   See     set:tion  6.1.3    Plug-In  SFtD..    for  details.   EXEeptions  to
this  priority    are  allowec]    during  diagno6tic.    and    calibration.     See
eection6  ..0  a.1f  T..t  and  5.a  C.libr.tion.

Not.tion.I  Conventions

Mes6age6   in     the  +irgt     i ive  Sections     are  clef ined     in   inc]ividual
paragraphs.   The    f ir6t   line  of   the  par.graph  5how5  the  general   form  of
the  me5Bage.     The  following   lines  clef ine  the  type  ctf   each  parameter   of
the  message    and  give    a  Short    description  a+     the    meaning    of     that
parameter.   The    i irst  element     of   each    me6Bage  i.    the  message     token
pair.   They    are  Shown     in  boldf.c.     in  the    clef inition    paragraph     and
everywhere  else    they  are    re+erenc:ed.   Other    clef ined  tokens    .re  also
Shown   in     beldf.I..   Me55age     parameters  are  Shown   in   I.taJ[.cs.   Optional
parameters    for     messages    are    delimit.a    by    Square    brackets     ([]).
Parameters  that     may  be    repeated  are    followed  by    three  dots     (...).
Curly  braces     {{})   are    used  for     grouping  and  are  generally  u6ecl  with
(...}   for  repeated  parameters.

P.r.a.t.r Typ.a
Parameter  types  and  notation  are  de+ined  aB  follows:

notation     meaning

.hart

u,

int

Version  2.2

Short  integer  -this  is  a  Single  byte  value.   7  bit
magnitude     with  a  .ign  bit.   Range  i6  +127  to  -128

unEigned  short  -this  if  a  €ingl.  byte  v.lue  with
no  sign  bit.   8  bit  magnitude.   Range  is  0  to  255.

integer  -this  i€  a  double  byt.  v.lue.   15  bit
magnitude  with  a  Sign  bit.   Range  i.  +52767  to  -
52768.

I ntroduc:t i on May   5,    1986
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ui

long

ul

i I oat

double

String

Ehar

pb

tol<en

byte

•pe=i,1

Page  3

un.igned  tnt.ger  -this  i€  a  doubt.  byte  value
with  no  .ign.   16  bit  magnitude.   Range  i.  a  to
65535.

long  integer  -thi.  iE  .  four  byte  v.1u..   31  bit
fl)agnitucle  with  a  .ign  bit.   F`ange  ie  +2.`-i   to  -2.I.

un€igned  long  -this  i.  .  four  byte  value  witli  no
•ign  bit.   32  bit  magnitude.   Range  i.  a  to  2ca-1.

+lt)ating  point  -  this  is  a  four  byte  signed
+loating  point  v.lue  in   IEEE  +ormat.   23  bit
magnitude,   a  bit  .xponEnt,   1  sign  bit.

floating  point  -this  i.  an  eight  byte  Signed
+loating  point  value  in   IEEE  +ormat.   52  bit
magnitude,   11   bit  exponent,   I   Sign  bit.

String  -this  ig  a  .tring  of  A§CII  characters
terminated  by  the  NUL  character   {Ooi|)   and
includes  the  .et  of  escape  sequenEe6  clef ined   in
Appendix   a  of   the  Command  Ftef er.nco  Spec:if iEation.
doc=ument.   Note  that  where  strings  are  shown
limited  to  a  spec:ific  number  c)f   c:haraEters,   the
limit  applies  to  displayed  charac:t.rs  c)nly.
Charact.ere  clef ined  a5  a  two  Eharac:ter  .6cape
Sequence  oc:cupy  only  one  display  loc:ation.   The
limit  also  does  not   include  the  NIJL  terminator
character.

EharaEter  -this  is  a  single  byte  un6igned  value
that  ig  typically   (but  not  always)   a  printable
A§CII   value.

packed  binary  -this  i.  a  tingle  byte  €plit  into
two  nibbles  of   +our  bit.  each.   Each  nibt]1e
represents  a  value  from  a  to  16.

when  Shown  as  a  parameter   in  a  mes5ag®,   this  type
i€  a  .pecif led  lif5t  of  I)yte  values  that  are
clef ined   in  this  speEif iEation.   The  token  name  is  a
•ymbolic  .ubgtitute  fc]r  the  absolute  token  value.

this  type  i€  used  to  clef ine  ab.olute  hex  values
i or  tokens.

thiE  type,  when  u.ed  in  .  in.66age,   i.  not  a
general  type  but  lndicat..  that  the  F].rameter  i6
clef in.d  in  the  text  and  does  ncit  have  one  of  th.
meanings  clef ined  .bove.

All   r.fer.nces    to  Channel     number.      .a  un.igned  integers  in  all
•.ctiong  will     u.e  the    valu.1  to  indic.te  channel   1,  2  for  channel  2

V.r®ion  2.2 I nt roduct i on May   5,    1986
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•tc.   Thus,     a  four     channel   plug-in    will   accept     value91  -4  for  its
channel   Selection  parameter  fcir  all   ef   its  commands.

All   parameter     types  of     more  than     one  byte    will   be  tran.mitted
least  5ignif icant  byte  i iret.

The  NaN    i loating  point  value  uted  for  terminating  f loating  pc]int
lists   i€   the  value  Oxffcooooo.   F'1us   inf inity   is  clef ined   as  Ox7fBt:trjt:)rjt).
Minus   inf inity   i6  clef ined  a5  0xf fBO0000.

Parameters  of     Special   types     will   be     clef ined  as     neceE6ary     fc]r
me55age5  that   need  them.

Version  2.2 I ntroduEt i on May   5,    1986
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I.a B.n.ri[  A.plifi-r  Plug-tnt
All  aspects    ef  th.  interf.ce  clef ined  in  thi.  .ectien  relating  to

the  generic    .mplif ier  plug-in  .re  ac:tiv.ted  when  a  plug-in  identi{ie€
it.elf  .i    .  qon.ric    or  I)oth  type  plug-in  in  the  plLl.injonf iq  -t.tu.
meegage.  See  .ection  3.let.rtup  S.qu.nE.  +or  the  6pecific5  of  plug-in
identification.   A    plug-in  that    uBe6  the    generic:    amplifier    plug-in
int.rf.Ee  must  provide  Eontrole  for  e.ch  function  clef in.a  below.

Thi.  .peci+iEation    defines  the    interface  to  a  generic  ampllf ier
plug-in.   It  does  not  clef ine  how  a  mainf rame  mu.t  use  th.  interf ace  but
does  include    sugge.tion6  on    how  pr.gently    proposed  mainframes  might
incorporate  these  func:tion.  into  their  6PIB  .nd  human  inter+aces.

1.1   Model

6eneriE  amplifier  plug-ins  provide  two  multiplexed  analog  outputs
for  all     inputs  combined    and  one    ..t  of     nan-multiple:ted  outputs  for
eaEh   input.     One  of     the  multiplexed  eutput6  if  for  display  and  one   lE..;>
+or  triggering.     Th.se  are  called  the  diSplay  and  trigger  outputs.   The
nan-multiplexed  outputs    are  for    triggering  plug-in6    th.t  Operate  in
the  right  compartment.   These  are  called  the  auxiliary  trigger  output..
There  may  be  no  more  than  4  input.   {Ehannelg}   per  plug-in  compartment.
Each  channel     has  the    fcillowing  f ive    +unt:tions  each  of  whit:h  affects
all  three  ch.nnel  outputs   (di®play,  trigger  and  .uxiliary  trigger):

I.   Gain  -c:ontroli  the  gain  of  the  Signal   path.

2.   0+i.et  -applies  an  of+set  Sign.1  to  the  input.

3.   Input  Coupling  -6eleEts  the  input  coupling  type.

4.   Input   Impedance  -  .eleEt6  the  input  impedanE..

5.   Bandwidth    Limit  -    controls  the    bandwidth  a+   the  .ignal
path.

Menu  entries    fc]r   input     Coupling,   input     impedance  and  bandwidth
limit  .peci+y  the  Selections  available  for  tho®e  functions.   §tatu6  for
each  function  will  be  reported  when  that  function  i.  u.ed.

Ditplay    .nd       trigger    output       multipl.xing    may    be    .pec:if ied
individually.   See    Section  I.16    1`1...  Tr.E.    for   information  on  how  the
in.in frame    controls      the.e    plug-in    functions.     Th.    nan-multiplexed
•uxiliary  trigger  outputs  provide  One  output  for  each  input  Channel.

Thi.gen.ric    .mplifier  mod.1     iE    for    .    Single    wide    plug-in.
G.neriE  .mplifier     plug-in6  that  oEEupy  more  than  One  cemp.rtment  will
be  tr..ted    .I  two    .eparate  one-wide    plug-in6.   They  will  communicate
uling    two       8DI'..     A       two-wide    plug-in       that     only    h.£    one    §1)I
Eommunic:ation  port    in.y  Only    clef ine  channels    that  Eorr..pond  to  that
port .
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Generic  plug-in6     will   handle     .11   probe     functions.   See     the  Hew\
Prtibe     Interface       M.ntiaJ     for     more     information.     A5    part     of     this
interface,  the    plug-in  will     also  provide    the  units  of  conv.r6ion  of
the    probe    for    mainframe    di.play.     See    ..ction     I.I)    unitt.     F.robe
calibratic)n  will     reciuire  user     interaction  with     mainframe  menus.   See
the  document   JJOOO  Serf.a  Accuracy  Syste..

Generic  plug-in.    will   do  their  own  calibration  when  requested  by
the  in.in+rame.     All     functions    provide    calibrated    conversion     to    a
€p.Eif ied  accuracy.     Calibration  will   be  done  from  the  input  Eonnec=tor
to  the    mainframe  internal     piEkoff   point.     Amplifier  plug-in.  will   be`I:.a:-i-:.:#e#-li#u=CeSu

t i p  _a_E5 i ng
Eli`F_E) - b y

main fr-ime  menus  and  requireB  user   interaction.

6eneriE  plug-in6    will   be    instructed  to    p.rform    self-tests    to
determine  their     availability  for     proper  operation.     They  will   noti+y
the  mainframe    of  failure     in  either    of  the  calibration  or  diagnostic:
functien6.   See    sections  4.0    a.1f-t..t  and    5.a  C.lit)r.tien    for  more
i n f or mat i t]n .

Some  generic     plug-in6  are     identif ied  ag    differential   plug-ins.
These  plug-in5    have  two  input  connectors  for  each  channel.   The  output
of  a    c:hannel   i6    the  difference    of   the    voltages  at    the    two     input
connectors.   The    cc)nneEtor6  are     identif ied  ag    the  plus  input  and  the
minus  input.   These  generic  plug-ins  have  two  .ets  of   coupling  controls
one  for     each  input.   These  plug-ins  will   Send  the  cliff_of+fi.t  token  in
the  plugin_conf ig     Etatu.  message.     See  Section    3.I  §t.rt    LJp.     These
plug-in6  are     limited  te     twc)  channels.     Mi:ting     of     differential     anc]
Single-ended  Ehannel6   in   a  Single  F)lug-in   i6  not   allowed.

Differential   plug-ins    have  additional   c)ff.et  capabilities.   There
are  +our    offset  values  that  are  maintained  internally  to  the  plug-in:
amplifier  offset,     c:ompari€on  voltage,     plus  probe     offset     and     minus
probe  offset.     These  values    control   di+ferent     a6pect5  of     the  Signal
path  as  clef ined  in  section  I.4  0f+..t.

1. 2  I.I.nd.h.king

When  a     command   is     gent   to     a  generic     plug-in,   the  plug-in  will
attempt  to    execute  the    c:ommand.   If     it   is  sut:ce6sfully  executed,   the
plug-in  will     return  the  new  5tatu6  of   all   affec=ted  function..   The  new
€tatu6  of    relatec)  functions    will   be    reported  prior  to  the  .tatus  o{
the  Selected     function  5o    the  mainframe     will   knc]w    when     all     5tatu6
changes  have    been  reported.     Error  mes€ageE    will     also    precede    th.
•tatu6  of     the  Selected    +unction.   See  Section   I.15  Error  I+.ndling  for
more  information.   In  all   cases,   the  plug-in  will   return  a  message  that
indicates  the    completion  of  a  command.   The  status  in.s.age  returned  i6
identical  to    .the  one    received     in    respong.    to    a    generic    plug-in
f unction  query  command.

eeneriE  plug-ine     will   only     accept   one     command  at     a    time     fcir
exec=ution.   Until     the  current     command  has  been  completed,   the  plug-in
will   not  aEEept  any  further  Commands  or  any  other  in.sgageE.

able  to  Switch  their  inputs  to
the  main+rimi!_.     Calibration  i6
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Gen.ric  t]lug-ine    will  not    .ccept  messages  longer  than  32  bytes.
See  Protocol.  e.Etion  6.2.3 Fern.t.
I.3  coin

The  generic  amplifier  gain  function  i.  .eii`antically  understood  by
th.  in.in frame    to  control     the  .ize  of  the  input  .ignal.  This  +unction
will   I)e    Eonnect.d  to    the  mainframe'€    human  interface    .ize  Control.
Th.re    .re    thr.e    methods    of    control    that    .re    .leo    Semantic:ally

::::::::::  1?y ab:::ut:a::i:::: ,   :Taco::::t:ha::e :::C±f ;:in:a:::::::/'
The  absolute    eetting  Control   will   be  used  when  the  mainframe'.  keypad
i6  as.igned    to  the  Size  +unction.   The  coarge  .nd  f in.  change  contrc}l.
will   be  used  when  the  respective  mainframe  function  ic  ag6igned  to  one
of  the  control   l<nobg.   See  eeEtion  I.17  Asell   Int.rf.c.  for  information
on  Control  of  this  f unction  from  the  external   interf .c:e.

If   a    request  ii    made  for    a  gain  Setting  that  1€  not  Compatible
with  the  present  ciff.et  .etting,   the  offset  will   be  changed  to  a  rallge ¢`
that  iB    Compatible  with    the  requested    gain  Setting.     The  previously
requested  offset    value  will     be  remembered    according    to    the    rules
clef ined  in  tection  I.4  Orft.t.

The  absolute    getting  control   me6Bage  caLige6  th.  amplifier'6  gain
for  the    fpecif ied  channel     to  t)e    Set  explic:itly    to  the  v.1ue  of   the
aE6ociated  parameter.     The  c:oar6e     and  fine    change    Control     me.6age€  I
cause  the  gain  to  be  changed  by  the  speEif i.a  number  of   Steps  from  it.
present  value.     The  coarse    change  .teps    are  logrithmic     in    a     1-2-5
€equenc=e.   The     f ine  Change     €tepE  are    a  f ixed     percentage  of   the  next
more  een6itive    coarse  getting.     The  +ine    Change    control     will     .leo
change  the    value  of    the  coarse    setting  if    nece.Eary  to  .c:hieve  the
requested  number  of   .tep5  of   change.   When  the  c:oar®e  char`ge  control   is
used,   the  fine  control   will   t)e  set  to  zero   {xl}.

The  ..in    qEt  meg6age  with  three  different  mode  token€  i.  used  to
control  these   func:tionti:  g.in   ..t  .I) .,.. in  ..t  ce.r..  and  ..in  ..t
fin..     Each    message    has    two    paraiTieter.    associated    with     it.     One
parameter  for    the  g.in  ..t  .b.  me56age  i€  .  f loating  point  value  that
•pecifies  the    new  abBolut.    value  ef     the  g.in  Setting.   One  parameter|
i or  the  q.in  ..t  Ee.r..  and  q.in  ..t  fin.  me6sage6  i6  a  €igned  integer
tllat  .pecif ies    the  number  of  c:oar.e  or  f ine  .tept  to  change  the  gain.
Positive  integerf    increase  the    volts  per  divi.ion.   I`Iegative  integers
decrease  the    volts  per    divi.ion.   The    other  parameter    for  .11   three
me6gages  .peci+ie6     which  Ehannel'.     gain  the     command  iB     intended  to  ,
change.   These  Eommand6  have  the  following  format:

•.ln  ..t  .b.  Channel  value
•.in  I-t:   meB5age  token€
•b.:    tok.en  -teleEt6  absolute  .etting  mode
channel:   u€  -.elect.  the  channel
v.lue:  +loat  -.pecif i.c  the  gain  v.lue
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•.in ..t co.r.. channel  value
q.in  ..t:   me6Eage  tol<.ne
[o.rt.:  token  -  eel.ct6  co.r6e  c:h.nge  mode
c:hannel:   u€  -.elec:tf  the  Channel
value:   .hart  -.pee:if ice  the  nufnber  of  coarse  Step.  to  change  the

I gain

I.in  ..t  +in.  c:hannel  v.lue
g.in  ..tg  message  tok.n.
+in.=   token  -eelec:t6  i ine  change  mode
channels   u6  -.elects  the  channel
value:   Short  -.pecif ie5  the  number  of   +ine  t}tepg  to  change  the
gain

When  any     of   the     gain  control   commanc]s  are  eh'ecuted,   the  plug-in
will   return     to  the    mainframe  the  new  Statu6  of   the  gain  Setting   in  a
i loating  point     +ormat  alcing     with  the    channel   number.      If   the  of i get
value  of     the  specif led   -channel   is  Changed  as  a  result  a+   a  change  in
gain,  the    plug-in  will     report  the  new  offset  status  b.fore  reporting
the  new    gain  status.     If  the    plug-in  i5    a  differential   plug-in,   the
a+fset  Status    for  one    of  the    internal   offset    values  will     also    be
reported   if     it  has  c:hanged.   The  gain  Status  message  has  the  following
+ormatg

g.in  .t.tug  channel  value
q.in  .t.tut:   me65age  tokens
Ehannel=   us  -Spec:ifies  the  channel
value:   f loat  -Spec:if ies  the  gain  value

This  Status  me66age  will   also  bE  Sent   in  response  to  an  §F`G  query
message  any     time       a  probe    change    af{ec:ts     the     gain     Setting.     The
mainframe  must  be  able  to  take  appropriate  action  when  this  message  i5
rec:eived.   The     absolute  minimum  and   maximum  gain   6etting5  are  reported
by  the  ditp-ttr  .t.tus  message.

If   the     gi=e  +unction     i6  assigned   to  a  trac:e  that   is  compo®ec]  of
more  than     one     channel,     it     i€     the    mainframe.I)    responsibility    to
determine  whether   to  .end  Size  c:ontrol   commands  to  all   channels  in  the
trace  gpeEif ication  or  to  take  other  .ppropriate  acticin.

•.in  -u.ry  Ehannel
g.in  qu.ry:   message  tokens
channel:   us  -€pecifiee  the  channel

The  mainframe     may  Send     this  me.sage    to  a     generic   `plug-in     to
request   its  present  gain  Setting  without  specif ying  a  new  Setting.   The
plug-in  will   respond  with  the  g.in  .t.tut  me5Bage.

I+ron  Handling

Generic  plug-in.     do  no  Ehecr`ing  on  channel   numbers.   ]f   a  Channel
number   is    received  a5    part  c]f  a  ..in  -.t  command  th.t  a  plug-in  does
nc)t  have,     the  plug-in    will   take  unspec:ified  .c:tion  and  return  a  ..in
•t.tu.  message  indicating  the  action  it  took.
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When  the  gain  requested  iE  outiid.  the  capability  of  the  plug-in,
the  plug-in  will   take  the  following  ac:tiong  based  on  the  Eemmand  type.
The  nearest    .v.ilat)le  Setting  is  clef ined  ai  .ither  the  maximum  or  the
minimum  gain  the  plug-in  can  produc:a.

For  the  i.in  ..t  .bg  command,   the  plug-in  will   .et  to  the  maximum
or    minumum    value    and    return    an    -rrer    q.neriE    Ine6.age    with    an
•x.I-..ming  status    token  and    the  cttd.    parameter  Set  to  550  and  the
I.ndex  parameter     set  to     1.   It    will   return  the  new  gain  getting  using
the  ..in  .t.tLLf  meg.age.

For  the  q.in  t.t  co.rs.  command,  the  plug-in  will  Bet  its  gain  to
the  nearest     available  c:oarse    setting,   Set  the  fine  c:ontrol   to  a   {xl)
and  return  the  g.in  itatuE  message  with  the  actual   gain  value.   For  the
q.in  ..t    fin.  Eommanc),     the  F)lug-in    will   Set  its  gain  to  th.  nearest
available  .etting    and  return    the  ..in  -t.tLis  message  with  the  actual
gain  value.   There  will  be  no  error  reported  in  either  of   these  Eases.

If   a    negative  value    of   gain  if  requested,   the  plug-in  will   take
no  action    and  return    an  .rror    9.n.ri[  me5gage    with    an    .x.E_.rr.r
sta+tJ5  token  and  the  code  parameter  Set  to  2C)5  and  the  I.ndex  parameter
set  to     i.   The    present  gain    Setting  will     be  reported  using  the  g.in
•t.tut  me6Eage.

§uaeary
Mainframe:   When     the   keypac]     i6  a65igned     to  the     Size     function,     the

mainframe  sends    the    g.in    t.t    .bt    message    with    the    Ehannel
spec:if ication  and  the  value  entered  by  the  keypad  to  the  plug-in.
When  the     EtJarge  size     control   i6  assigned  to  a  Control   knob,   the
mainframe  fenc]s    the  9.in    .et  Fears.    in.6sage  .nd    the  number  of
knob   inc:rements      (with  direc:tion     a€  Sign)   and   the  c:hannel   number
to  the    plug-in.   When    the  f ine    6i=e  control     ie  assigned    to    a
contrc)1   Ii:nob,     the  mainframe    sends  the  ..in  ..t  fin.  message  ancl
the  number     of   knob     increments   (with     direc:tion  a6  Sign)   and  'the
[hannel   number   to  the  plug-in.

Plug-In:   When    the  plug-in    rec=eive6  the  g.in  ..t  .bt  message,   it  sets
the  gain     of   the     Spec:if led  channel     to  the  Spec:if led   value.   When
the  plug-in    rec:eive6  the  g.in  ..t  Eo.r..  message,   it  Ehanges  the
gain  control     of   the  EpeEif ied  Ehannel   by  the  6pecif ied  number  of
coarse  6tep5  in  the  specif led  direction  .nd  gets  the  f ine  control
to  a.     When  the    plug-in  receives    the  q.in    ..t  fin.  message,   it
changes    the    gain    control     of     the    .peci+ied    channel     by     the
spec:i+led  number  of   f ine  eteF]s  in  the  5pecif led  direEtion.

1-4  0++ut

The  generic     amplifier  offset  funEtion  i5  semantically  unc!erstood
by  the  mainframe  to  control   the  di®plaEement  a+   the  input  Signal.   This
function  will     be  Eonnec:ted     to  the  main fr.me.i  human   interfac:e  offset
or  position    control.   There  are  three  inethods  of  control   that  are  also
semantically  understood     by    the    mainframe    and     rel.te    to     5peEific
in.in frame  +unction8:   1)   .bsolute  Setting,   2}   coars.  change  and  3}   f ine
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off..t  .t.tu.  ch.nnel  value
a+f ..t  .tatu.:  mes.age  tokens
Channel:   u6  -tpeEifies  the  c:hannel
value:   f loot  -  epecif ies  the  of f .et  value

This  6tatu€  mesgage  will   .leo  b.  sent  in  response  te  an  §RO  qu.ry
message  any    time       a  probe    Change  affec:t5    the  offset     setting.     The
mainframe  must  be  able  to  t.ke  appropriate  action  when  this  message  iE
received.     The     absolute     minimum     anc)     ma!<imum     off get     Settings     are
reported  by  the  ditp-ttr  .t.tu.  me66age.

If   the  of i set  function  is  a6gigned  to  a  trac:e  that   is  compoeecl
more  than    one    channel,     it     i5    the    mainframe`6    responsibility
determine  whether     to  tend    offset  control   c:ommand5  to  all   channels
the  traEe  Spec:i+icatien  or  to  take  other  appropriate  action.

off ..t  qLiery  Channel
a+f .et  query:   me85age  tc}ker`5
Channel:   us  -€pecifie6  the  channel

The  mainframe    may  Send     this  in.65age    to  a     generic     plug-in     to
request   its    present  of f5et     setting  without  spec=i+ying  a  new  getting.
The  plug-in  will  r.5pond  with  the  off].t  .t.tu.  me.Sage.

Error  Handling

Generic   plug-in6     do  no  c:hecking  on   channel   numbers.    I+   a  Channel
number  is    received  .a    part  of     an  offg.t    ..t  command  that  a  plug-in
does  not     have,   the  plug-in  will   take  un6pecified  action  and  return  an
of+..t  .t.tug  message  indicating  the  action  it  took..

When  the    offset  requested  is  outside  the  capability  of   the  plug-
in,   the     plug-in  will     take  the  following  actions  based  on  the  command
type.   The    nearest  available    setting   i.  defined  as  either  the  rna:{imum
or  the  minimum  of f set   the  plug-in  can  produc:e.

For  the    ef+t.t  let    .b5  commanc],     the  plug-in    will   get    to    the
ma}{imum  or     minimum  value     and  return  an  .rrcr  gen.riE  meggage  with  an
•x.I_earning  Status    token  and    the  code    parameter  .et  to  550  and  the
jnde,v  parameter  get  to  2.   It  will   return  the  new  actual   offset  .etting
using  the  offset  .t.tu.  message.

For  the  offset  ..t  Eo.r.e  and  off.Et  ..t  fine  Eomlnands,  the  plug-
in  will   Set  its  offset  to  the  nearest  available  getting  anc]  return  the
off..t  .t.tu.    message  with    the  actual  off.et  value.  There  will  be  no
error  reported  in  either  Ease.

Differential   plug-in6  maintain  four  offs.t  value.  internally  that
in.y  be    controlled  by  the  mainframe  and  acEesEed  via  the  .xternal   bus.
These  values    are  identified    as:   .mplifier  off.et,  comparison  voltage
(Vt=) ,   plus  probe  of f Set  and  minus  probe  of i set.

The    ainplif ier      offset    is      identified    as    ..p_offset    .nd    is
equivalent  to    the  Offset     func=tion  of  .  non-differential   Channel.   The
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Change.   The  absolute  .etting  control   will   be  used  when  the  mainframe'.
keypad  is    a£€ignecl  to  the  offset  function.   The  coarse  and  i ine  change
controls  will     be  used    when    the    re.pec:tive    main fr.me    function     i5
•®.igned  to  one  of  the  control   knobs.   See  Section  I.17  ASCII   Int.rf.I:e
+or     inf ormation    on    control     of     this    +unction    +ron    the    external
interface.

The.b.01ute    Setting    control     me5Eage    Causes    th.    amplifier`5
a+f.et  fcir    the  Specified  channel   to  be  Set  explicitly  to  the  value  of
the  associated     param.ter.   The  coarse  and  i ine  change  c:ontrol   me5sage6
c.use  the  offset  to  be  c:hanged  by  a  .pet:if ied  number  of   divisions  from
its  present    value.   The    coarse  control     .tepg  are     .25  divigiong.   The
+ine  control   steps  are  .025  divisions.

The  of+..t    ..t  message    with  three  di+ferent  mocle  tokens  ig  used
to  Control    these  functionii    e+fE.t  ..t    .I)i,  Off..t    ..t  coar.e    and
a+f..t  ..t    +in..   Each    message  hag  two  parameters  associated  with  it.
One  parameter  +or  the  a+ft.t  ..t  .bt  me69age  ig  a  f loating  point  value
that  spec=if lea    the  new    absolute  value    of  the    of ftet     Setting.     One
parameter  for    the  a+ft.t  ..t  Eo.r.a  and  a+f..t  ..t  +1n.  me5Eages  is  a
Signed  integer     that  spec:i{ies    the  number    of  coarse  or  f ine  Steps  to
change  the    of i set.   F'o5itive    integers  inc:rease    the  of f set.     Negative
integers  clec:rease    the  offset.     The    other    parameter    for    all     three
messages  specifies     whic:h  channel`g     offset   the  Command   is  intended  to
change.   These  commands  have  the  follc}wing   format:

off..t  t.t  .bi  channel  value
offset  ..t:   message  tot::ens
•t)i:   tot:en  -selects  absolute  setting  fnode
channel:   us  -eelec:t6  the  c:hannel
value:   +loat  -  spec:if ies  the  of f set  value

of+set  ..t  Eoar..  channEl  value
offset  ..t:   message  tokenB
[o.r5e:   token  -  .elects  coar®e  Change  mode
channel:   us  -Eelect6  the  cliannel
value:   Short  -Spec:i+ie5  the  number  of   coar.e  Steps  to  change  the
offset

effi.t  ..t  fin.  Channel  value
off..t  ..t:  me56age  tokens
fin.:   token  -gel.Etg  f ine  Change  mode
channel:   us  -6electg  the  Channel
value:   Short  -.pecif leg  th.  number  of  i ine  steps  to  change  the
offset
When  any  of   the  of feet  control   commands  are  exeEuted,   the  plug-in

will   r.turn  to  the  mainframe  the  new  status  of  the  offE.t  Setting  in  a
i loating  point  format   along  with  the  c:hannel   number.   The  of +set  Status
message  has  the  following  format:
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•.c_offset  value  :  i5  the    comparison  voltage    and  allows    the    user    to
eLibtract  a    spec:ified  voltage     from  the     input  signal.   The  pJtis_(jft.Set
and  .I.ntis_offset    values  pro`.ide    the  of feet    voltage  to  the  probes  on
the  plus  and  minus  inputs,   r.6peEtively.

When  a    differential   plug-in  ie  installed,   the  in.inframE`6  off.et
function   (via    the  a+i..t    ..t  message)     will  control   one  of  the  above
functions  based    on  the    selected  input  coupling  and  whether  or  not  an
offset  probe     i€  Eonnec:ted  to  each   input.   Which  function   iE  controlled
and  how  each  interaEt6  with  the  c:oupling  Eetting6  and  offset  probes  i€
defined  in    the  plug-in`6    E]S.   When    ..nt  an    of+..t  ..t    mest5age,     a
differential  plug-1n    will  always    Send  an    off..t  .t.tus  message  that
indicates    the     ground     reference     value.     This     value    will     be    Some
Eombinatien  of   the  four  offset  values  in  the  plug-in  a5  clef ined  by  the
plug-in'€    EI§.     The    plug-in     will     also    report     the    value    c)i     the
di++erential  of i set    i unction  that    was  af f.cted    by    the    a++.et    .et
message  using  the  messages  clef ined  below.

The  following     meEsage5  are     defined  to  Support  the  operation  and
status  reporting    of  the  differential  off set  +unctions.   These  messages
are  only    available  for    plug-in5  that  report  the  dif+_off.et  token  in
the  plugin_Eonf iq  .tatu.  message.

cliff_ef+Set  .et  Control   channel   value
dif f _of i.et  ..t:   message  tok.n®
control:   token  -6elect5  which  control
channels   us  -selects  the  channel
value:   f loat  -offset  value  for  the  probe

This  message     i5  Bent     by  the  mainframe  to  explicitly  control   the
differential   offset     +unction  of     a  differential   plug-in.   This  c:ommand
i6  an     absolute  getting     command     only.      Incremental     setting     of     the
differential   offtiet    +unctions  is  only  provided  indirectly  through  the
offs.t  I.t    Eo.r..  and  off..t  let  +in.  Eommand6.  The  coritroJ  param.ter
selects  whit:h  of fset  func:tion   is  to  be  changed.   The  plu.  car.trr)I   token
Selects  the    offset  of    the  probe  connected  to  ttle  positive  input.   Th.
®inus  cfJr}troj     token  6elec:t5     the  a+f Set  of   the  probe  connec:ted  to  the
negative  input.     The  vc     contri?I   tot::en     gelec:ts  the  camp.rieor`  vctltage
control.   The    .mp  c/)ritroJ     token  eel.ct5    the    amplifier     c]ffset.     The
char)neJ   parameter     spec:if ies  th.  channel   for  which  the  of f5et  func:tion
ig  to    be  changed.     The  itajue     parameter  gpecif ies  the  absolute  of i set
value  for  the  c=ontrol.

cliff_e+feet  .t.tus  Eontrol  channel  value
cliff_off..t  tt.tui:  message  tokens
control:   token  -€elec:t.  the  control
channel:   us  -ieleEt6  the  channel
v.lue:   f lo.t  -offset  value  of  probe

This  me65age  is  gent  by  the  plug-in  to  report  differ.ntial   of f set
Status  mode.     The  control  parameter  .pecif ieE  which  funt=tion  status  iE
to  be    reported.   The    controJ  tokens    have  the  i.me  meaning  as  i or  the
cliff_effs.t  ..t    message.   The    channeJ  parameter     ipeEi+i.a  for    whiEh
channel   the    of f€.t  f unEtion     is  being    reported.   The    vaJt[e  parameter
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reports  the    value  ef  the  Selected  control.   The  plug-in  will  Send  thifl
message  in    response  to   . dlff_a+i..t    ..t,  a   dif+_off..t  qu.ry,    .n
e++..t  ..t  or  an  off..t  qu.ry  meftagE  from  the  main fr.me.

cliff.a++i.t  qu.ry  Eontrol  channel
cliff_off I.t  qu.ry:  me.Sag.  tokent
Control:   token  -selec:ts  the  control
Channel:   u6  -..lectE  the  channel

This  meg.age    i€  Sent    by  the    mainframe  to    request  the    present
5tatu5  of    the  cliff.rential     off.et  function.     The    car.troJ    parameter
specif ies  whiEh    of f Set  function  i.  to  be  reported.   The  controJ   tokens
have  the    same  meaning  a6  for  the  cliff_a+f..t  ..t  message.   Th.  chariri.I
parameter  gpec:ifies  the  Channel.   The  plug-in  will   Send  the  cliff_offset
•t.tut  message  in  ref)pon6e.

Error  l1.ndl ing

For  the    dif+_a+f..t  ..t    command,  the    plug-in  will     .et  to    the
ma>{imum  or     minimum  value  for   the  specif ied  offset  +unction  and  return
an  .rror    q.n.riE  message  with  an  .x.c_.rror  st.tug  token  and  the  code
parameter  set    to  550  and  the  ..ndex  parameter  Set  to  2.   It  will   return
the  new    differential  offset    and  actual     off get    .ettings    using    the
dlf+_offs.t  fit.tu€  and  ef i set  Status  me5£ages.

Su-ry
mainframe:   When     the  keypad     ia  assigned     to  the    off5.t     or     position

func:tion,   the  mainframe  6end6  the  Off..t  ..t  .bf=  message  with  the
channel   5peEif ication     and  the  value  entered  by  the  keypad  tc)  the
plug-in.   When     the  Eoarge  off.et  contrc]1   ig  assigned  to  a  control
knob,  the    mainframe  Sends    the  off..t  ..t  ce.r..  me65age  and  the
number   of     knob   inc:rement6      (with     direc:tion     a5     sign)      and     the
channel   number     to  the     plug-in.   When     the  i ine  offset  Control   is
assigned  to    a  control     knob,   the    mainframe  serid5  the  a+f..t  .et
fine  message  and  the  number   a+   knob   increments   {with  dir.ction  as
Sign)   .nd     the  Channel     number   tc)  the  plug-in.   When   the  main+rafTie
rec:eive5    an     external     bug    command     to    c:ontrol     off .ets     in     a
differential   plug-in,   it  will   Send  the  1]if+_ef+..t  ..t  lties.age.

Plug-In:  When  the  plug-in  receives  the  off..t  ..t  .b.  me55age,   it  gets
the  of i Set     of   the  Spec:if led  channel   to  the  .pecif ied  value.   When
the  plug-in    receives  the    a+f..t  ..t    Eo.rt.  me65ag.,  it  changes
the  coarse    offset     c:ontrol     of     the    tipet=ified    channel     by    the
•pecif led  number     of  Steps     in  the    .peEif i.d  direEtion.   When  the
plug-in  receives  the  o+f..t  ..t  fin.  Ii)ee5age,   it  changes  the  f ine
offset  c:ontrol     of  the    cpecif ied  ch.nnel   by  the  specif i.d  number
ef  .tepe     in  the    .pecif led  dir.c:tion.     When  th.  plug-in  rec=eives
the  cliff_o+f..t    t.t  mef€age    it  will  .et  the  6p.Eified  offset  tc]
the    €pecif led       value    anc]    report    the    new    Status    using    the
dif f_of f ..t  tt.tu.  message.
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I,i Capling
This  generic     function  i€    Eontrolled    by    mainframe    menus    that

provide  selec:tion    Capability.   See  section  I.10  B.n.riE  r*nuf  for  mar.
inform.tien.   Also    See  sec=tion  1.17  ABCII   tnt.rf.c.  for  d.tails  c)n  the
Control  of  this  function  from  the  external   interface.

The  Eoupling    ..t  message  with  two  mode  tokens  is  u.ed  te  control
the  input    coupling:  coupling    ..t  plu.    and  couplino  ..t  .inu..   These
messages  have  two  parameters  .sgociated  with  them.   The  i ir.t  specif ie6
the  channel     for  which     the  change     ii  intended.   The  5eEond  i.  a  valid
c:ouplirig   token      (defin.d   in     section     1.10.I     Couplif`g     MenLiE).      These
command.  have  the  following  format:

EOLJpling  ..t  plufi  Ehannel   coupl
Coupling  Set:   me5Eage  tel'ens
Plus:   token  -6elect6  the  plug  Coupling  functicJn
channel!   us  -Selects  the  Channel
coupl:   Eoupling  token  -speEif ie5  the  Coupling   type

Coupling  i.t  dinuE  channel   coupl
coupling  Set:   me56age  tot:ens
dlinu5:   token  -Eelec:t.   the  minus  cc)upling   function
channel:   us  -selects  the  c:hannel
coupl:   c:oupling  token  -spec:i+ies  the  coupling   type

The  Coupling     -et  plus     command  controls  the  c=oupling  of   either   a
single  ended     channel   or  the  plus   input  of   a  differential   chanTiel.   The
coupling  .et    minus  command  controls  the  minus  input  of   a  differential
channel   and   is  not   legal   for   single  ended  t=hannels.

When  either     of   these     commands   i6     executed,     the     plug-in     will
return  the    status  of     the  c:oupling     Eontrol   for     the  selec=ted  c:hannel
using  the  following  messages:

Eoupling  ttatu5  plus  Ehannel   Eoupl
coupling  st.tug:   message  tokens
plus:   tok.en  -5eleEts  plus  I:oupling  mode
channel:   us  -spec:ifie5  the  c:hannel
coupl:   coi`pling  token  -specifies  the  coupling  type

Eouplinq  status  oinu5  t=hannel   coupl
EOupling  tt.tuE:   meE6agE  tokens
einui:   token  -selects  minus  coupling  mode
Ehannel:   us  -.pecifies  the  Channel
coupl:   Coupling  token  -Specifies  the  coupling  type

These  status    meEsage5  will     be  .ent     in  re®ponse  to  an  §R0  query
message  to    report  coupling    changes  not    requested  by    the  mainframe.
(eg.   .dding     a  probe    may  c.use     the  input     coupling  to    chang..)     The
mainframe  must    be  able  to  take  .ppropri.t.  action  when  these  mes5age6
are  received.
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Eouplinq  qu.ry  I)Ill-channel
Coupling  qu.ry:   meE€age  tokens
plut:   token  -eel.Et6  plus  coupling  mod.
channels   us  -.peEifie6  th.  channel

Ceuf)ling  qLJ.ry  .lnu.  Channel
Eeupling  1]u.ryt   me66.ge  tokens
•inut:   token  -eel.ct6  minu.  Coupling  mode
channel:   u5  -spec:i+ie6  the  Eh.nnel

The  mainframe    may  .end    either  of     these  in.gsages    to  a    generic
plug-in  to    request   its    I)resent  coupling  Setting  without  specifying  a
new  Setting.     The  plug-in    will   respond    with  the  appropriate  coupling
•t.tui  ll)esEage.

If  the    plug-in  does    not    Send    the    .lnut_coupl    token    in    th.
plugin_cent ig  tt.tut    me5gage,  the    coupling  ..t    AinLLt  mess.ge  is  not
legal.   See  section  a.I  §t.rtup  §.qumE.  for  more  in+ormation.

For  differential     plugins,   c:hanging     the  coupling     may  a+feet  the
di+ferenti.I   offset    +unEtion.   If     this  i5    the  cage,   the  plug-in  will
Send  dif f_of f s.t    .t.tut  .nd    a+f t.t  tt.tut    dLe6EagEs    to    report    the
c:hange5  in  of i Set  prior  to  iendlng  the  t=eupling  tt.tut  meg.age.

Error  handling:      If   a    coupling  token   i6  rec:eived  that  i6  a  valid
coupling  tc}ken     but   i5     a  coupling     which  the  plug-in  does  not  Support
the  plug-ir`    will  take    no  action    and  r.turn  an  .rror  9.n.riE  message
with  a    .x.c_.rr®r  status    token  and  the  code  p.rameter  get  to  284.   If
the  coupling     token  is    not  a    valid  coupling     token,   the  plug-ln  will
take    no      action    and      return    an      .rror    ..n.ric    in.56age    with    a
comJhand_Hror  stattis    token  and  the  cod.  parameter  set  to  157.   It  will
report  the    pregent  coupling    setting  using  either  the  c.uplin.  .t.tu.
plu.  or  coupling  .t.tLlt  oinus  me55age.   Generic  plug-ins  do  no  chec:I::ing
on  channel     numbers.   If     a  channel     number   is    rec:eived  .€     part  of     a
coupling  ..t    command  that     a  plug-in    does  not  h.ve,  the  plug-in  will
take    unspec:if ied       ac:tion    .nd      return    a    coupling    .t.tut    me66age
indicating  th.  action  it  took.

i.6  Input  Imp.d.n[.
This  generic     function   i6    Controlled     by     mainframe    menus     that

provide  selection    capability.   See  section  I.10  GoneriE  rl.nu.  for  mc]re
information.   Also    See  seEtion  1.17  A§CII   tnt.r+.E.  for  details  on  the
control   of  this  func:tion  from  the  external   interf ace.

Th.  lap.I.n[.  ..t  me66age  i5  used  to  Control   the  input  impedanc:e.
This    message    has    two    parameters    as6oc:iated    with     it.     The    f irst
•pec:if leg  the    channel   f or  which  the  change  is  intended.   The  ..Eond  i€
a  +1oating    point  value    that  6p®cif ie5  the  r.que6ted  input  impedanc:e.
This  command  has  the  following  format:

i.P.I]anE.  ..t  Channel  value
lop.I.nc.  I.t:  meE5age  tokens
channels   u6  -.elects  the  channel
value:   +loat  -  .pecif ies  the  input  impedan[e  value

lf  the    r.que5ted  value    does  not    exactly  match    a  legal  plug-in
impedance,  the    plug-in  will     eat  the    input  impedance    to  the  nearest
1.gal   value.
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When  this  command  i8  executed,   the  plug-in  will   r.turn  the  Status

of  the    impedanEe  control   for  the  selected  channel  using  the  lop.d.nE.
•t.tut  message  in  the  following  format:

imp.I-nE.  .t.ttJt  c:hannel  v.lue
i.ped.nc.  .t.tu.:  fb.5sage  tokens
channel:   ut  -£peEifieE  the  channel
value:   i loot  -epecif ief  the  input  impedance  v.lue

This  status    message  will     be  tient     in  response    to  an    sea  Eiu.ry
me66age  to    repc)rt     input     imped.nEe    changes    not     reqLJested    by    the
mainframe.    (eg.      .dding  a    probe  may     caiLge     the     input     impedance     tc]
change.}   The    mainframe  must     be  able    to  take  appropriate  action  when
this  message  i6  received.

For  plug-ins  that  have  an  eleEtrometer  lnode,   the  plug-in  will   use
the   IEEE     value     fcir     +co    to    report     inf inite     input     impedance.     The
mainframe  will     report  this    value  ag    9E19  over     the  ey.ternal   bus  but
will   display     the  co    symbol   on     the  .creen.     The  plug-in     will   Get     an
internal   threshold    at  .n    .ppropriate  value    I.56  than  9E19  Such  that
any  impedance     value  larger     than  the    thre6holcl  value    will   cause  the
plug-in  to  enter  electrometer  mode.

Some  Smart     probes  will     be  able    to  noti+y    the  plug-in  of   their
input   impeclance.     In  this    Ease,   the    plug-in  will     report    the     input
impedance  of   the  Eonnec:ted  probe,   not  the  input   impedanc:e  a+   the  plug-
in,

i.p.d.n[.  -Li.ry  channel
i.p.d.nee  qu.ry:   meBsage  tokens
channel:   us  -spEEif ie6  the  charinel

The  mainframe     may  6.nd     this  meg.age    to  a     generic     plug-in     to
request     its    present     impedance    .etting    without    spec:if ying    a    new
•etting.   The  plug-in  will   re6ponc)  with  the  lap.d.nE.  .t.tut  me65age.

Error  handling:     t5eneric     plug-in5     do     no     EheEk.ing     on     channel
numbers.   If     a  Channel     number  is  reEeived  as  part  of  an  iap.a.nE.  fi.t
command     that       a     plug-in     does     not     have,     the    plug-in     will     take
unspeci+led  ac:tion    and  return    an  lap.d.n[.  .tatu.  message  inclicating
the  action     it  took.     If   a  low  impedance  input  resistor  i6  overheated,
the  plug-in     will   not     change  the     input   impedance    to  that  setting  i+
requested  but    will   report    an  error    using  the    error  9on.riE  message
with  the  .x.I-rror  fr.8r.Jj  token  and  the  wnEo  .et  to  280.

I.7  fhodwidth  Limit

This  generic:     function  i6    controll.d     by    mainframe    menus    that
f)rovide  5eleEtion    capability.   §e.  seEtion  1.10  O.n.riE  r*nut  for  more
information.   Al.c]    see  EeEtion  I.17  AS[II   lot.rf.c.  for  cletail5  on  the
control   a+  this  +unt=tion  +ron  the  .xternal   inter+.c:e.

The  ti.ndwidth  cot  message  with  two  mode  tokens  ig  ueed  to  cc>ntrol
the  signal    path  bandwidth:    b.nd-idth  ..t    tJpp.r    and    I).ndNidth    ..t
lever.   These    me5gagE5  h.ve    two  parameters    .86oEiated  with  them.   The
i irst  6peEif ies     the  Ehannel     for  whiEh     the  ch.nee     i€  intendecl.     The
Second    i6    a    +loating    point    value    that    .pEeif ie6    the    r.quest.d
bandwidth   Limit.   These  mesEage€  have  the  following   format:
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I.nt]-idth  .ut  Lipp.r  Ehannel  v.1ue
I).nd-idth  I-ti  a..tAge  tok.ne
iipport  token  -  .elect.  upper  b.ndwidth  mod.
channels  u.  -.elects  the  chann.I
v.lue:  f lo.t  -  .pecif ie.  the  bandwidth  v.lue

I.nd-idth  ..t  lol..r  Eh.nn.1  v.1u.
t].nd-ldth  ..ts  net..ge  tok.n.
Ieiii--:  tok.n  -.elec:t€  low.r  b.ndwidth  .ode
Eh.nnel=   u€  -..1ecte  th.  channel
v.lue:   i loat  -tpec:if ie€  the  bandwidth  v.lue

lf  a    reque.ted  bandwidth    v.1u.  does    not  exaEtly    match  a  legal
plug-in  value,  the  plug-in  will   Set  the  bandwidth  limit  to  the  nearest
I.gal  v.lue.

When  .ither     of   these    commands  i.    executed,     the    plug-in     will
return  the    statue  of     the  I)andwidth    control   for  the  Selected  Channel
using  the  following  me56ages!

b.ndNidth  .t.tut  uf)p.r  channel  value
I).ndwidth  .t.tut:   message  tokens
upp.r:   token  -  selects  upper  bandwidth  mode
channel:   u6  -.pecif ies  the  channel
values   i loat  -€pecif ieE  the  bandwidth  value

b.ndNidth  .t.tut  lelli.r  channel  value
b.ndwidth  .t.tu.a   me65age  tokens
le...r:   token  -.elects  lower  bandwidth  mode
channel!   us  -specifies  the  channel
values   i loat  -.pecif ies  the  bandwidth  value

These  status     meg6ageg  will     be  Sent     in  reEpc]n6e  tc)  an  SFta  qLi.ry
message  te    report  bandwidth    changes  not    requested  by  the  mainf rame.
The  mainframe    must  be    able  to    take  appropriate    aEtion    when    these
me56age5  are  received.

I).nl]-idth  qu.ry  upp.r  Channel
I).nd-idth  qu.ry:   message  tokens
upper:   token  -.elects  upper  b&ndwidth  mode
ch.nnels   uE  -.peEifies  the  Ehann.1

I.nd-idth  qu.ry  le...r  Channel
b.nd-idth  qu.ry!  message  tokens
lo.eri   token  -.elects  lower  b.ndwidth  mode
ch.nnel:   us  -tpecifie€  th.  c:hannel

Th.  main fr.me    in.y  .end    .ither  e+    thee.  meeeages    to  .    generic
plug-in  to    r.qua.t  it.  pro.ant  bandwidth  .etting  without  .pet=i+ying  a
n.w  .etting.     The  plug-in    will  respond  with  the  .ppropriat.  b.ndt-ldth
.t.tLI.  me.e.ge.

V.r.ion  2.2 1.7 May   5,    1986



page  la t3eneric  Plug-Ins

I+  the    plug-in  does    not    .end    the    le..erJ.net.    token    in    the
pluginjonf ig  .t.tut    me56age,  the    b.ndwidth  ..t  lcoer  fneE6age  i6  not
legal.   See  .ec:tien  3.I  §t.rtup  §.qu.nc.  for  A)ore  information.

Error  handling:     Generic:     plug-in5     do     no     chec:king     on     channel
numberB.   If     a  channel     number  is    received  ae  part  of  a  I).nd-idth  i.t
command     that       a    plug-in     does    not    have,     the    plug-in    will     take
un6pecif ied  aEtion    and  return    .  I).ndwldth    .t.tLl.  me66age  indicating
the  .c:tion  it  tool.:.

i.a unit,
Generic  aJnplif ier     plug-in6  aEEept     the  units    all.ry    me.6age    to

allow  the  mainframe  to  .sk  for  the  present  units  of  conversion.   It  has
the  follc"ing  format:

unit. qu.ry
unite  Ill.ry:   message  tokens

The  plug-in  will   respond  with  the  unit.  .t.tu.  meg.age  indic:ating
the  present     units  a+     conversion  provided    by  the    probe.   The    status
message  has  the  following  format:

unite .t.tut type
unitE  .t.tug:   me56age  tokens
type:   String  -  indicates  the  units  c)f  conversion

This  status  me65age  will   also  be  Sent  in  response  to  an  SRe  query
messagJE  any     time     the  probe  ig  changed.   The  mainframe  must  be  able  to
take  appropriate    action  when  this  message  i6  received.   The  units  type
will   be    that  reported     by  the    probe  or,   i+   the  probe  dc}es  nc]t  report
its  units    or   if     there  is    noprobe,     theunit5    reportec]         will     be„Vol ts" .

i.9  Knobs  .nd  I<nob  t}i.pl.y
A`

Generic  amplifier  plug-in6  will   provide  the  information  necessary    ,,/
i or  control     of   the  c)f f Set  and  gain  i unc:tion6  by  control   knobs  and  f or  /'
Status  display.     The  of+Set     and  gain    functions    provide     incremental
setting     Eommands    that     are    used     by    the    knobs    to    Control     these
functions.

If  the    operation  a+     a  knob    cau6e5  it    to  Send    me.sages  to  the
plug-in  faster     than  the    plug-in  can    respond,   the    plug-in  will     not
attempt  tc)     queue  those     me65age6.   The    mainframe  i5    re5pon6lble     for
accumulating   knob  Ehange6.

The  fnainframe    may  at     any  time    request  the  6tatu€  of  either  the
off.et  or     gain  functions     +or  display   (a6  when  one  a+   those  +unc:tion6
i5  as5ignecl     to  a    control   knob)     uging  the    query     comm.nds.     Further
updating  of     the  display.    will     be    done    by    monitoring     the     ®tatus
me6Eages  returned  by  the  plug-in.
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When  a    cliff.r.nti.I  plug-in  is  install.d,  the  mainframe's  offg®t
+unEtion  will  control  one  of  the  +Our  internal  off.et  value.  dependant
on  the    conf igur.tion  of  th.  plug-in.  Which  a+feet  i.  to  be  controlled
i.  d.fin.d  in  th.  plug-in'.  EI§.

The  plug-in    will  ut.    the  following    oeesag.  to    r.port    display
p.r.met.r.  to  the  mainframe:

di.p-ttr  .t.tu.  lmpb  {channel   I..in  gain_min  gain_max  gain_reE]
[eff..t  of f setulin  of i eet_max  of i 5etreg]  [diff-ff..t  amp_r.a
vc_res  plus_res  minu6re€]  [b.nd-idth  bwlres]  [i.p.I.nc.
impres]   [d.I.y  rel_delay]  EOD}...
t]itp_.ttr  .t.tu.i  in.Eiage  tokens
lmpb:   token  -   long  me65age  protc)col
channel:   u6  -.elects  the  Channel
q.lns   token  -£pecif iee  the  beginning  of  g.in  .ttribute5
gain]nin:   f loat  -fpecif ies  the  minimum  gain  value
gainutax:   float  -speEifieE  the  maximum  gain  value
gainres:   us  -  spec:if ies  the  gain  resolution
a+f..t:  token  -.peEif ies  the  beginning  of  offfet  attributes
of f Set_ming   i loat  -  .pet:if ies  the  minimuiii  off .et  value
offset_max:   f loat  -.pecif ie6  the  maximum  offset  valu.
off setre6:  f loat  -€pecif ies  the  offset  resolution
diffpff..t:  token  -epecif ie6  the  beginning  of  differential
c)i i set  attributes
amp_res:   i loat  -speEif ie6  the  amplif ier  offset  retolution
vE_res!   f loat  -.pecif ie€  the  comparison  vc)1tage  resolution
plusre6:   i loat  -tpecif ie6  the  plus  probe  offset  resolution
minus_res=   f loat  -epecif ie5  the  minus  probe  offset  re601utic)n
b.ndlNidth:   token  -€peEif ieB  the  bandwidth  attribute
I)wl_res:   u€  -specif ies  the  bandwidth  limit  resolution
idlped.nE.I   token  -6peEif ieE  the  impedanEe  attribute
imp_res=   u5  -.pecif ies  the  impedance  resolution
I.I.y:  token  -5pecif ie6  the  delay  .ttrlbute
rel_delay:  i loat  -epecif ies  the  r.lative  delay
EOD:   token  -clef ines  the  end  of  a  I:hann.I   li.t

The  plug-in     will   Send    this  message     in  respon.a  to  an  8RO  query
message  when       any    of  the  parameters  changes  er  when  reque.ted  by  the
mainframe  using  the  di.p-ttr  qu-ry  me56age.   This  me.sage  i5  also  Sent
•s  part    of  a    Command  transaction    t~hen  one    of     the    par.meters    has
changed  a6    the  r.6ult  of   a  mainf rame  I:ommand  to  the  plug-in.   When  not
initiat.d  by    the  di.p-ttr    qu.ry  mess.ge,  the  plug-in  will  only  €end
parameters  that    have  changed.     When  initiated    by  the  di.p-ttr  qu.ry
message,   the    plug-in  will     send  all     nan-default  parameters.   The  I.pti
p.rameter  i6    the  long    message  protocol     byte.   See  .ection  6.1..  Long
tl..I.g.t  for  the  meaning  and  uee  of  thit  paralTleter.

Th.  ..in  .  token  tignif ice    that  the  thr.e  param.ter€  +ollowing  it
apply  to    the  gain    function.   The    g.I.»_-I.n    .nd    q.I.n_..x    p.rameter6
Specify  the  minimum  .nd  maximum  .ettinge   (in  unite/divi.ion)   available
for  the    gain  i unction.   The  gal.n_res  parameter  .pet:if ies  the  number  of
digits  that  are  signif ic&nt  for  display  purposes.
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The  Off..t  tol<en  .ignifie€  that  the  three  parameters  +allowing  it
apply  to  the  of +Set  i unction.   The  offset_I(.»  .nd  offset_.ax  par.meters
Specify  the     minimum  and  maximum  settings   (in  units}   available  for  the
off get    function.       The    offset_r.s    parameter     specif leg    the    off set
resolution  in     volts.   The    number  of     digits    to    be    displayed     ig    a
func:tion  of    the  present    off Set  Setting    and    the    offset    r.Solution
ac:cording  to  the  following  equation:

nun_digits  =  int{|og..(D::::::t¥::ue»  +  1    /

The  int    function  truncates    the  value    toward  a.     The  off5.t_res
value  i5  also  the  Step  6i=e  of  the  fine  control.

The    diffpff..t      token    Eignifie5      that     the      +allowing    four
parameters  apply    to    the    differential     offset     values.     The    amp_ref
parameter  Specifies     the  resolution     c]f   the     amplifier  a+f5Et  contrc]l.
The   vc_res     parameter     spec:if ie6     the     rEsc}lution     c}f     the     cc}mparison
voltage  [ontrol.     The  pjus_res     parameter  6peEif ie6     the  resolution  of
the  c)ff set     to  the     probe  connected     to  the     plus   input.   The  Dz.nu5_res
parameter     spet=if ies    the    resolution    of     the    offset    to    the    probe
Eonnec:ted  to     the  minus  input.   This   information   i5  provided  to  support
formatting  these    values  for    reporting  over    the  external     interf ace.
These  values     indicate  the  number   of   gigni+icant  digits  for  conversion
to  A§CII.      The  c:ale:ulation   for   the  number   of   digits   i6  the  same  as  for
the     of+Set     +unc:tion      (see     above).     The     offset   ljrl     and     offset   lax
parameters  specify     the  minimum     and   maximum     valLes  of     tlie  prese=tly
controlled  di+ferential   offset  function.

The  b.ndwidth     tcihen  signif ie6     that  the    parameter   +allowing     it
applies  to  the  bandwidth  function.   The  bwJ_res   parameter   indic:ates  the
number  of     display  digits    of   resolution     that  are    meaningful   for  the
bandwidth  function.

The  imp.dane.    token  6ignif ies     that  the    parameter  following     it
applies     to    the     input     impedance     function.     The     I..p_res     parameter
indicates    the    number     of     display    digits    of     re5c]1ution     that
meaningf ul   for   the   input   impedance  i i`nEtion.

The  I.1.y  token  defines  the  +allowing  parameter  to  be  the  plug
delay.   The    reJ_deJay  value     gpecif ies  the    delay  of     the  Signal     path
r.1ative  to    the  value    measured  by     the  mainframe     at  €c]me    ref erent=e
position.   The    reJ_deJay  parameter     reports  the  dif+erenEe  of   delay  in
seconds.

The  EOD    token  defines    the  end     of   a  list  of   channel   attributes.
Following  the    EOD  token     if  either     the  end     of   the    me5Eage     or     the
beginning  of   the  next  channel   list.

di.pJttr` qu.ry
di.p_.ttr  qu.ry=   meg6age  tokens
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This  met.age    i.  ..nt    by  the    main fr.me  to    reque.t    informatic)n
•t)out  generic    func:tion  display    parameters.   The  plug-in  will   .end  the
di.p-ttr .t.tu. me..age to r.port  the.e parameters.
1.10 e.a.rlc  H.nu.

There  are  three  basic:  menus  that  .r.  provided  by  the  mainf rame  to
control   the    coupling,   input     impedance  and    bandwidth     limit    generic
•mplifier  plug-in    functions.   Th.    coupling  and     bandwidth  limit  menus
will  be    .plit  into    two  parts    depending  on    the  configuration  c)i  the
plug-in  resulting  in  .  total   a+  up  to  +ive  menus.

The  types    of  entries    f c)r  each  of  these  menus  are  predef ined  and
Are  undereteod  by  both  the  mainframe  and  the  plug-in.   The  plug-in  will
upload  a    list  of     entries  for  each  menu  and  eat:h  channel   (there  might
be  a  different   list  of  entries  for  eat:h  channel}.   The  meni`s  are  titled
I)y  the    mainframe  and    the  entries    are  fermatted    fc)r  display    by  the
mainframe  according     to  the    predefined    types.     This    in+ormation     ig
uploaded  using  the  following  format:

•.nu  d.+-.n.ric  lmpb   [{menu_type  channel   item_list}...   EI]11]
I.nu  a.f i.n.riE:  message  tokens
1mpb:   token  -  long  message  protocol
menu_type:   menu  de+inition  token
c:hannel:   u5  -specifies  the  channel
item_lictg   tokens  or  +loating  point  numbers  -in.nu  entries
Eon:   token  -  terminates  the  clef inition

The  j.pb  p.arameter  i6  the  long  megBage  protocol   byte.   See  .ection
6  fc]r    details  on    long  me.sage    transfers.  For    the  ..nu    drfdoneric
mei6age,   messages    may  be    split  for    transfer  only    at  the    end  of  an
i te-_I i st .

Valid  ..r.a_type    tokens  are    pluEjoupl,  .inutjeupl,    id.p.a.nE.,
uf)I).rJ.nd-    and    lerorJ.ndw.     The    menu    5peEif iEatien    message    fnay
contain  the  specification  for  only  one  menu  or  for  all   menus.   When  the
jte-_Jjs+  conBi€t6    of   tokens     {for  the    coupling  menu€),     the  list  i6
terminated  by    the  EOC    token.   I+     the  ..te._Jjst     con6igt6  of  i loating
point  values,     the  list     if  terminated    by    the    NaN     (Not     a    Number)
floatingpoint     v.lue*.     The    E011    token     .peci+ie5    the    end     of     all
clef initiong.   The    plug-in  may    .end  clef initiong  for  .everal   menus  in  .
tingle  Hnu  I.+_g.n.riE  me55age.

For  the    coupling  ITienue,     the  main+ram.    will     di-play    the     t.xt
•ssoci.ted  with  the  token  Sent  by  the  plug-in.   For  the  input  impedance
•nd  bandwidth     limit  menus,     the  main fr.me    will   convert     the  i loating
point  v.1u®.    Cent  by    the  plug-in    to  .    text  di.play    format.     These
v.lu.£    will     be    formatted    &EEording    the    the     inform.tion     in    the
di.p-ttr  .t.tu.    mess.ge.  The    entrie.  for  these  menus  will  alway.  be
uploaded  in     inc:rea5ing  numeric.I     order   (fir.t  menu  it.in  i.  .mallest,

+See    the    Introduction    ..ction    for    the    definition    of    thi.
param.tor  value.
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last  i6    largest).   There    ie  .    limit  of     4  entrie.    for  the    Coupling
oenu€,   4    .ntrie6  for    the  input  impedance  menu  .nd   16  entries  for  the
bandwidth  fhenu6.      If   a     lower  bandwidth   limit  of   OHz   i.  epeEif ied,   the
mainframe  may     optionally  display  this  value  a5   'DC'   in.tead  of    'OHz'.
If  the    f loating  point    representation  +or  inf inity*  i.  tpec:if led,   the
mainframe  will      display  the   infinity  symbc)l    {co)   for   the   impedanc:e  menu
or   "Full''  for  the  bandwidth  limit  menu.

The  plug-in     may,   in     re6pon8e  to    an  sod  qu.ry  me5Eage,   upload  a
new  li.t     of   items     for  any    d)emu.   This  ac=tion  might  be  triggered,   for
example,   by  the  user  changing  the  probe.   The  plug-in  may  not  .upply  an
empty  list     for  an     already  clef ined     lnenu  or     supply  a  list  for  a  menu
that  was    f`ot  clef ined  at  power  up.   Changes  to  the  lif!t  of  .ctive  menus
may  occur  only  at  ey6tem  reset   {power  up).

When  a     menu   item     i6  5eleEted   (touched),   the  mainframe  will   Send
the  message    associated  with    the  menu    to  the  plug-in  with  either  the
i loating  point     value  of     the  menu    selection  c]r     the  token  value   (for
coupling  menus)   and  the  appropriate  channel   number.   These  messages  are
the     Standard       generic     plug-in     commands     clef ined     earlier     in     this
doc=ument .

By  clef inition,     only  one     item  in     each  menu  may  be  selected  at  a
tilTle.   The     mainframe  will     handle  selection   indication  by  changing   the
font  or     Status  display.     When   an     item  is  tout:hed,   the  mainframe  will
indicate  de-selec=tion     of   that     item  then     indicate  the  newly  selected
item  when  the  plug-in  returns  its  6tatu5  me66age.   If   there  i5  only  one
item  in     a  menu,     the  item     is  not  selectable  and  the  menu  i5  a  Status
display  Only.

•®nu  r.quest  generic
menu  r.quest:   message  tol.en5
•eneric=   token  -requests  generi[  menus

This  message     is  Sent     by     the    mainfram.    during     the    power     up
sequence  to    request  generic:     plug-in  menus.     The  plug-in  will   respond
with  the    ..nu  I.fden.ric    message  to    define  the  Contents  of  all   its
menus  for     all   channels.     The  plug-in  will   include  all   entries  for  all
menus  in    response  to    the  in.nu  requ.it  q.nMic  message.   Note  that  the
aenu  r.quest    message  iE  also  used  by  €mart  plug-in6  with  the  Bin,   diix
c)r  .ax     tokens  to    request  extended    menus.   See    section  2.I    Extend.d
rhoL,S,

I.10.i  CExipling  M.nut

The  c:eupling    menus  accept     four  predefined    token.    aE    .ntrie6.
These  tokens    h.ve  Semantic  signif icance  to  both  the  mainframe  and  the
plug-in.   The     four   toL`en6     are     DC,     OFF,     AC     and     VC.      The     Semantic
-ignificance  f.or  .ach  item  is  clef ined  as  follow€=

ce:   All   components  of   the  input  Signal   are  pe£5ed  to  the  mainframe.

OFF:     The     input     Signal     i5     difi[onnected.     The     amplif ier     input     is
Connected  to  ground.
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ce=   The    DC  Component    of  the  input  .ignal   i.  blocked.   Absolute  ground
r.ference  information    en    thi.    ch.nnel    it    not    .vailable    for
di.play  by  the  in.in+rame   (+or  .x.s,  cur.or.  .tc.)

`rss   Th.    input  it    connet=ted    to    the    c:omp.rifon    voltage     {uted    f or
differential   amplifi.r.    only}.   The    offe.t  function  now  controls
th.  compari.on  voltage  in.teed  of  the  off Set  voltage.

These  tokens    -re  .lto  used  in  the  cfxJplinq  in.stages.   See  section
I.a  Ctxplino.

The  .ntries    for  the  coupling  in.nus  .rE  uploaded  to  the  mainframe
during  the    initializ.tion  Sequence    and  in    re€ponee  to    an  §RO  qu.ry
liies5age  anytime       thereat ter  a  Change  i.  reciuired  in  one  of  the  menus.
The  plug-in  will   use  the  following  formats

•.nu  d.fd.n.ri[  1mpb  [{plu.joiipl  channel   coupl...   EOC}...   EOM]
A.nu  d.f-en.ric:  a.6sage  tokens
lmpb:   token  -   long  message  protoc:cil
Plu._Eoupl:   menu  token
c:hannels   u§  -epecifi.6  the  c:hannel
couplt   token  -.pecifi.6  the  .ntry  +or  that  menu  Slot
EOC:   token  -terminates  the  Coupling  lift
Eon:   token  -terminates  the  menu  de+inition

I.nu  d.f-.n.ric  lmpb   [{.inut_ceupl   Channel   coupl...   EOC}...   EqM]
nnu  I.fd.n.ric:  me86age  tokens
1mpb:   token  -  long  message  protocol
•inu.joupl :  menu  token
ch.nnel3   us  -Spec:ifies  the  Ehannel
Eouplf   token  -ipecifie6  the  entry  for  th.t  menu  Slot
Eec:   token  -terminates  the  Eoupling  list
Eon:   token  -terminates  the  menu  clef inition

The  coupling  menu  h.a  two  parts,   plus  .nd  minu.  Coupling.   §ingle-
ended  plug-in6     will   use    the  plus     coupling  menu     only  defined  by  the
PluEjoupl     me5Eage.     If     .    plug-in    does    not     have    minus    coupling
capability,   it    will  nc)t    tend  the    .inu.jeupl   tol'en.     When  the  minus
coupling  menu  is  empty,   the  mainframe  may  label   the  plus  coupling  menu
•imply   COUPLING.

Wh.n  an     item  in    .  coupling  in.nu  i.  .elec:t.d,   the  mainframe  will
tend  either  the  Eetiplinq  ..t  plu-or  coupling  ..t  olnu.  messag.  to  the
plug-in  with    the  appropriate    Channel   and    coupling    parameters.     The
odin+r.me  will     update  the    menu  ditplay    with  the    respen€e  froln    the
plug-in.

i.10.2  Input  lop.I.nE-M.nu

The    input     imped&nc:.    menu    eec.ptf    f loatlng    point     values    A6
•ntrie..  These    values  a.f ine    the  reeiitive    load  on    th.  input.   This
in.nu  will     contain  the    iii`pedanEe  of  the  pr.fently  connected  probe  +or
probes  that    provide    that    information.     The    plug-in    will     use    the
following  format  to  LipleAd  the.e  values:
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a.nu  d.f-.n.ric  lmpb  [{inp.d.nc.  channel   value...   NaN}...   EOM]
a.nu  I.f_g.n.ri[:  me66age  tokens
lmpb:   token  -  long  message  protocol
il-p.d.nE.:   menu  token
Ehannelf   us  -ipecifief  the  channel
value:   i loat  -  menu  entry
NaN:   Not  a  Number  -defines  end  of   entry  list
EON:   token  -terminates  the  menu  d.f inition

When   an   item   in  an   input   impedance  fnenu   i6  touEhed,   the  mainframe
will     send      the    i-p.d.nE.    ..t    message    to    the    plug-in    with    the
apt)ropriate  c:hannel     and  i looting  point  parameters.   The  mainfrafTie  will
update  the  menu  display  with  the  response  +ron  the  plug-in.

1.10.3  B.ndt.idth  Limit  Menu.

The    bandwidth     limit     menus    .ccept     floating     point     values     as
entries.   These    values    clef ine    the    selections    +or    control     a+     the
bandwidth  of     tlie  tiignal   path   in  the  plug-in.   The  plug-in  will   use  the
following  +ormat  to  upload  these  values:

•enu  clef_g.n.ric  lmpb   [{upp.rJ.now  Channel   value...   NaN}...   EOu]
I.nu  clef_g.neriE:   me66age  tokens
1mpb:   token   -   long  message  prc)tocol
upp.rJ.nd.:   rrienu  token
channel:   uE  -specifies  the  channel
value:   f loat  -menu  entry
NaN:   Not  a  Number  -clef ines  end  of   entry  list
Eon:   token  -terminates  the  menu  clef inition

I.nu  d.+_generic  lmpb   [{loeerJ.ndw  Ehannel   v.1ue...   NaN3 ....   EOM]
•enu  clef_gen.riE:   message  tokens
lmpb:   token  -   long  message  protocc)I
low.rJ.ndw:   menu  token
channel:   us  -€pecifies  the  channel
value:   f loat  -inenu  entry
NaN:   Not  a  Number  -defines  end  of   entry  list
EON:   token  -  terminates  the  menu  clef inition

The  bandwidth   limit  menu  has  two  parts,   upper   and   lower  bandwidth
limit.   I+   a  plug-in  does  not  have  lower  b.ndwidth   limit  capability,   it
will  not    Bend  the    loi..rJ.nd.  token.     The  mainframe    will     use    this
inf c]rmation  f or     Setting  up     the  GF.IB    handler  and  the  menu  interf ace.

When  an     item   in  a  bandwidth   limit   menu   i6  touched,   the  mainframe
will  .end    either  the   b.nd-idth  ..t   upper  or  the  b.nd*idth  ..t  lc~
message  to  the  plug-in  with  the  appropriate  channel   .nd  i loating  point
parameters.   The     mainframe  will     update     the    menu     di€play    with     the
response  {rom  the  plug-in.

The  bandwidth     limit  menu     [ontrol®  the  bandwidth  +unction  of   the
Signal   path     in  the  plug-in.   It  does  not  control   the  system  bandwidth.
If   the  maximum  bandwidth  of   a  plug-in  i6  greater  than  the  bandwidth  of
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the  oainfr.me  in  I^ihiEh  it  i.  install.d,  the  mainframe  I.ill  net  .ttempt
te  modify  the  bandwidth  v.1uee  u.ed  for  the  bandwidth  menu.  to  cent arm
to  the    a.in fr.me  capability.     Lower    bandwidth    v.lu.€    will    not    be
oodified  when  the  u.er  .el.ct.  AE  Coupling.

I.11  It}  Function

eenerlE  .mplifier  plug-ini  provide  .  front  panel  push  button  th.t
c.n  I.    uted  to    identify  specific  ch.nnele.   This  button  i.  called  the
di.pl.y  ON/OFF    button.   When    thi€  button     ie  pre6£ed    by  the  user  the
plug-in  will     .end  a    etatuE  message    to  the    mainframe.   The  format  of
this  me66age  ig  a5  follow.:

Eh.nn.1_id  .t.tut  I:hann.I
ch.nn.lJd  .t.tu.:  meeeage  tc]ken.
channels   us  -.pecifi®6  the  ch.noel

The    chanrieJ     paramet.r    .p.cifie€    which    Ehannel'I    button    was
pressed.   The    plug-in  will     Send  an    §RG  to    request  service    from
mainframe.  The    ch.nn.1Jd  .t.tu.    message  will  be  .ent  in  responee
the  .ub.equent  fma  qLi.ry  message  from  the  main fr.me.

Generic  amplifi.r    plug-in€  also    provide  a    in.ant  for  monitoring
the  ID    I)utton  on    probes  that    have  .uc:h  a  facility.   The  plug-in  will
Send  a    .tatus  message    to  the    mainf rame  when    the  prt)be  ID  button  is
pressed.   The  format  of   this  in.66age  is  a6  follows=

prob.Jd .t.tu. channel
probeJd  .t.tut[  nee.age  token.
channels   us  -speEifi.s  the  channel

The  char}rieJ     parameter  .pecifl.t    which  Ehannel'.  probe  id  button
was  prei5ed.     The  plug-in  will   .end  an  SRO  to  request  fiervice  from
mainframe.   The    prob.Jd  .t.tLi.      message    will  be  5.nt  in  re.ponge
the  subsequent  fun  qu.ry  eeisage  f ron  the  main fr.me.

Generic  plug-in.    also  provide    one  front    panel   LED    to  indic:ate
di.play  .tatus    for  each    channel.   The    mainfrarlie    it    given    .xplicit
control   of  the  LED  with  the  following  message.:

I.d ..t  ch.nnel  .t.te
I.I  .-t:  me6.age  tekeni
[hannell   us  -€p.cifie€  the  Channel
€tate=   token  -  Spec:if i.i  the  LED  State

The  plug-in    will   .et    the  condition  of  the  LED  for  the  .pecified
ch.r}n.J  .c:carding    to  the  Stat.  parameter.   There  .re  two  clef in.d  .tote
tol<.n.i  co  .nd  ef+.

Th.  plug-in    will   report  the  .tatus  of  th.  LED  with  the  following
meteage8
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I.I  .t.tu.  Ehannel  State
I.d  .t.tu.:  message  tokens
channels   us  -Spec:ifi.E  the  Ehannel
State:   token  -€pEcif lee  the  LED  state

Thi.  me56age     ic  gent     by     the    plug-in     whenever     the    mainframe
changes  the    status  of     an  LED    or  when  the  I.d  qu.ry  me.Sage  i5  sent.
The  chanrieJ     parameter   EpeEifie6     which  channel's     LED  .tatu6   i5  being
reported.   The  Stat.  tok.n  indicates  the  LED  Btat.:   on  or  a+f .

I.I  qu.ry  channel
I.d  qLi.ry:   message  tokens
channel:   u6  -.pet:ifies  the  channel

This  message    i5  gent    by  th.    main+rame  to  r.quest  the  Status  of
the  plug-in     +rant  panel     LED'g.   The     chartrieJ   parameter     Specifies  the
channel   fc]r     which  LED     Statue   i5     requested.   The  plug-in  will   respond
with  the  I.d  .t.tu.  me66age.

1.12  Di.pl.y  tJpd.ting

The  mainframe     will   handle     updating  of   all   display   it.em6  related
to  generic     amplifier  plug-ins    using  the    Status  messages    clef ined   in
this  document.     For  g.in     and  offset,     the  mainframe  will   update  axes,
numeric:al   di6playg     and   knob     status  using  the   informatic}n  Supplied  by
the  q.in    tt.tu.,  efft.t    .t.tug  and    I]i.p_.ttr  .t.tuB    meEsage5.    For
coupling,   input     impedance  and     bandwidth   limit,     the     mainframe     will
update  the    control   menus    using  the  Status  message.  returned  by  thc]se
c:ommands.   See    section  2.7    updat.I  for     Smart  plug-in5  for  details  of
tlow  Smart  plug-ins  will   be  notif ied  of   c:hanges  tc)  generic=   plug-in5.

i.13  §tor.d  a.ttingfi
The  mainframe     will     manage     the     stored     .ettings     +i`nct.ic]n     +or

generic   amplifier     plug-ins   inclLiding     the  present     settings.     Generic:
plug-ins  will     not  Store  any  present  settings  for  restoration  at  power
up.   For     eelec:table     frc]nt     panel     settings     rec:all     and     saving,     the
mainframe  will   be  responsible  for  creating  the  Stored  settings  buffer,
updating   it     when  requested     and  Bending     Setting   in+ormation     to     the
plug-in  when  required.

There  are  f ive  functicing  +or  eat:h  plug-in  c:hannel   that  need  to  be
Saved:   gain,     offset,   coupling,      input   impedance     and  bandwidth   limit.
gain  and  of+Set  Status  are  +1oating  point  values,   coupling  status  is  a
token  and     input   impedanc:e     and  bandwidth     limit   status     are     i loating
point     values.     The    format     used     by    the    mainframe    to    Store    this
information   is  determined  by  the  mainframe.   The  main+rame  will   use  the
Standard  commands  and  fitatuf  me9sage5  clef ined   in  tlli.  deEum.nt  to  Save
and  recall   +rant  panel   Settings.

For  di+ferential     plug-in6,   there    are  +our  +lo.ting  point  offset
values  that     the  mainframe    must  maintain.   These  are  id.ntif led  as  the
a-p_a+iset.   vc_®f+set.   plus_(>++set   and  linus_ot+Set.   Th.se  values  v.ill
be  reported     by  the    plug-in  anytime    the  of f Set     +unc:tion   ig     changed
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using  the  cliff-ff..t  .t.tu.  me.sage.  The  main fr.me  will  restore  these
values  using  the  cliff-f+I.t  .ut  me56age.

The  display    and  trigger  selection  +unctionl  of  generic  amplifier
plug-in5  will     be  handled  Separately.   The  mainframe  will   u..  the  trace
desc:ription  information    that     is    saved     in    the    mainframe's    stored
•etting6  buffer     to  initiali=e  the  plug-in  using  the  Standard  commands
defined  in     this  doc:ument     in  Section  I.16  .I.I.I  Tr.c..   Generic  plug-ins
will   intialize    the  display    and  trigger     output  sequenc=ers    with     all
channels  off     in  all   sequence  8lc]t6.   All   front  panel   LED'6  will   be  off
af tar  power  up.

1.14  Int.r.Etion.  With  §a.rt  Flu.-In.
Smart  plug-in  interaction  with  generic  plug-in5  will   be  invisible

to  the  generic  plug-in6.   The  .mart  plug-in5  will   .c:c.5s  the  i ive  basic
functien6    of     generiE     amplif ier     plug-in€    by    using     the     interfac:e
provided  by  the  mainframe.   The  display  and  trigger  6.lection  f unc:tions
will   be  accessed  through  mainframe  func:tions  provided  Specifically  for
Smart  plug-in6.     See  section    2.6.1  a.n.ri[    Plug-Inc.   Information    on
interactions  during    calibration  .nd    gelt-te6t6  i6    found  in  set:tions
4.a a-1f-t.its  and  5.a  S.1f-C.I.
I.15  Error  llandling

See  Section    3.2  Error    Handling  for     general   inf ormation     c]n  the
different  error  -message  types     and  how    they  will   be  handled.   Generic
plug-in5  will     not   Supply     A§CII   messages     with     error     messages.     The
Status  byte    associated  with  a  generic  error  message  will   identify  the
type  of     error.   The     mainframe  will     handle  display     and  reporting     of
these  errors.     Error  handling  +or   Spec:if ic  commands  are  clef ined   in  the
Section   describing  that  command.

are     detec=ted     by
generic  amplif ier  plug-ins.   An  unknawn  me.sage  i5  a  message  token  pair
that  a     generic  plug-in     lias  no     tcnowledge  of      (ie.   It     may  be  a  6m.rt
plug-in  message  or   just  an  erroneous  value).   In  this  Ease,   the  plug-in
will  take    no  action    and  return    an    .rr.r    ..nerlE    message    with    a
co®m.nd_.rror  status    byte  and    the  c(tde     vali`e  Set     to  157.   The  other

There  are    two  types    o+  me6sag.    errors    that

error  type     is  an     erro+  for     Spec:if ic  command.   These     are  nc]ted  wher.--
the  command   iB  clef ined.

P.r.a.t.r Re.ol uti on
This  situation     occurs  when  the  parameter  for  a  Command  gpecif ies

more  resolution     than  the  capability  of   the  function.   The  plug-in  will
round  the  value  to  the  nearest  legal   getting,  Set  the  function  to  that
setting  .nd    return  the    new  6tatu5  to  the  mainframe.   There  will   be  no
errors  or  warnings  generated.

ITiput  tiv.rl e.I
This  error-`occur6  when  the  user  overload.  the  low  impedance  input

termination  resistor.     The  plug-ln  will   change  the  input  re5istanc:e  a6
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Specified  in  the  plug-in'.  EI§.   The  plug-in  will   6enc]  .n  .rror  ..neric
message  with    an  intern.I-i.ming  status  token  with  the  code  value  6.t
to  6§1.     The  plug-in  will   return  the  new  status  of  the  input  impedance
using  the  standard  lap.I.nEf!  tt.tut  message.

Input  Ov.rdrive
This  error  oEEurg  when  the  input  to  an  .mplif ier   ie  overdriven   in

a  way    that  might     distort  the    di.played  Signal.   The  plug-in  will   not
makeany    changeto     its  input.     This     i6    not     a    c:atastrophic     .rror
conditicin.   The    plug-in  will     Send  an    .rror  I.neric    in.ssage  with     an
intern.I_-erning  statti5  token  with  the  code  value  .et  to  652.

For  the  input  overload  and  overdrive  cases,   the  plug-in  will   send
an  §RQ    then  wait     i or  the    §R0  qu.ry    message  from  the  mainframe.   The
clef inecl  error  messages  will   be  Sent   in  response  to  the  §F`B  query.

Illeg.1  Coupling

There  are  two  types  of  coupling  errors.   If   the  plug-in  receives  a
coupling  5.t    message  with  an   invalicl  Coupling  token,   the  plug-in  will
not  change    to  its    coupling  setting    and  will     Senc]  the  .rror  generic
message  with    a  Eo".nd-rror    Status  token  with  th.  c()de  value  set  to
157.

I+   the    plug-in     receives     a    I:oupling     tot:en     that     is    normally
Supported  but     i5  not     presently  allowed  bec:au6e  a  particular  prc]be  i6
connected,   the     plug-in  will     nat  change  the  coupling  Setting  anc]  will
send  the  .rror  g.neriE  message  with  an  .x.c_.rror  status  token  ancl  the  I
code  value  set  to  284.

Ill.q.1  Input  loped.nE.
If   a    plug-in  receives     an   input   impedancE  value  that   i6  normally

supported  but     is  not     presently  allowed  bec:ause  a  partic:ular  probe  i5
connected,   the  plug-in  will   not  change  the  input   impedance  getting  and
will  Send    the  error    ..neric  me66age    with  an  .x.I-rror  Statu5  token  I
and  the  c.)de  value  get  to  285.

i.16  I\Iew  Tr,c,

Generic  amplif ier     plug-in6  provide  a  5equencer  that  contrctls  the
trigger     and     display     multiple;ted     outputs.     The     operaticm     of     this
I.quencer   is  t=ontrolled  by  mainframe  hardware  lines.   The  6equencer  has
12    .lotti.       Each     slot       contains     a       combination     specif ication.     A
combination  .pet:ifies  how  eat:h  channel   ig  combined  for  that  .lot:   off ,
normal   or     inverted.   Each     combination  i.     progr.mmed  by  the  mainframe
using  the  dlEpl.y  ..t  .nd  triqg.r  t.t  oessages.

New  Trace  operations  for  generic  amplifier  plug-ins  will   be  built
into  the     main+rame.   These     operations  will     be  enablecl  when  a  plug-in
identif ies  itself     as  a    generic  plug-in     at  initi.lizatic]n.     For    new
trace  C}peration6,     tliese  plug-in6     Ean  add  or  Subtract  any  Combination
a+  channels.     The  limitations  are:   .  c:hannel   may  appear  only  once   in  a
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Eombinatien    .pecif iEationi     no    more    than     12    combinations    may    be
.p.c i i i .d .

The  plug-in    .end.  two    pi.I:.s  of    information  to    the  new    trace
function  .t    initi.1ization=  g.neric    .mplif i.r  plug-in  id.ntification
•nd  ch.nnel     information.   The    plug-in  will     .pecify  how  dlany  channels
Ire  .v&il.ble    for  op.ration.  E.Eh  channel  ou-t  be  .ble  to  be  added  or
•ubtr.cted  from    .11  other    chann.1s.   Channels  .re  not  .llowed  to  have
individual  Eombin.tion    charact.ri€tic:€   (.g.     chl  c.n  only  be  .dded  to
ch2  not  ch3  or  I:h4).   The  plug-in  will   .end  channel   information  for  the
display,  trigger    .nd    .uxiliary    trigger    c)utput£.     See    .ection    3.I
St.rtup  §.qu.nc.  +or  diore  information.

The  I)i.pl.y    ..t  o.e.age    with  a    list  of  colhbinatien€  is  uBed  to
control   the    disF)lay  output  of  generic  plug-in6.   There  may  be  up  to  L2
combinations  in    the  list.     A  complete  li.t  of  All   .c:tive  combinations
oust  be    .upplied  each     time  a    change  i€    made  to  any  Eombinatic)n.   If
there  are  fewer  then  12  Combination.  Specified,   the  refhaining  .lets  in
the  €equencer    are  cleared    by  the    plug-in   (.11   channels  Bet  to  off).
Each  combination  speEif ie€  hew  each  channel   i6  to  be  coinbined  +or  that
slot!   a+f ,  normal  or  inv.rt.d.

The  trigq.r    ..t  message    with  a    li.t  of  combination.  i€  used  to
control   the    trigger  output    of  generic    plug-ins.   The    operation    and
interface  for  this  command  ie  identiEal   to  the  display  command.

The  format  for  these  commands  is  as  fc)llow€f

di.pl.y  ..t  nun  comb. . .
ditipl.y  ..t:   mec6age  tokens
numf   u€  -Spec:if ice  the  number  o{   combinations
combs   special   format  -.pecif i.g  the  Channel   combination

triqg.r  ..t  nun  comb. . .
tri9g.r  ..t!  in .... ge  tokens
nun:   us  -  .pecif ice  the  number  of  combination.
comb:   €p.cial   format  -.pet:if ies  the  channel   combination

The  numb.r     of  combinations    sent  by    the  mainframe    clef ine5
number  of     Eombinatien.  used     in  the    channel   .witching     eequenEe.
dlainframe  must     add  all     ch.nnel.  off     combinations    &ti    net:ef.dry
ful+ill  this    requirement.   The    nu.  parameter    .pecifie.  the  number
combinations  in  the  message.   The  comb  parameter  i.  clef ined  below.

The  plug-in    will  return    the  new  display  or  trigger  .t.tu.  .fter
one  of     these  commandt     ie  rec:eived  u.ing  the  following  Status  message
+arm,t1

dl-pl.y  .t.tLlt  nun  comb. . .
dl.pl.y .t.tu.:  me.a.ge  tokens
num=   u€  -  .peci+i.e  the  number  ef  combination€
comb:   .peci.I   +t]rmat  -.peEif i.6  the  channel   combination
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tri.O.r  .t.tut  nun  colhb. . .
trlgg-  .t.tu.g  meeiag.  tok.ns
nun:   us  -.pee:if i®s  the  number  of  combin.tion€
Eolhbg   .pecial   format  -.peEif ie5  the  ch.nnel   Eombinatic}n

Th..e  €tatu5  meg.ages  always  return  all  clef ined  co.binationg  even
if  .one    are  all   channels  off .   The  number  of  c(tabination6  .ent  will   be
the  number  clef ined  by  the  mainf rome  in  the  last  di.pl.y  -et  or  trigger
•-t  cofllmand.   The  nu.  parameter  .pecif i.a  the  number  of   Eombination6  in
the  me€sage.

Channel   combinations     (the  c.t.A     parameter   in  th.  above  messages)
®pecif y  how     eec:h  channel      is  c:ombined     for  .ac:h     Eequer`ce     slot.      The
channel   combination     must   spec=ify     two  things:   whether   a  channel   is  on
or     off       and     whether     a    channel     is     inverted     or    normal.     Channel
combinatic)n  bytes     are  Split     intc)  i ield6.     EaEh  field     de5Eribes     the
method  of   cc)mbination   for  a  Single  channel.   Each  field  cc)nsi6t6  of   two
bits.   One    bit  specifies    whether  the    Channel   i5  on  or  off .   The  other
bit  specifies    whether  the  channel   ig  inverted  c]r  normal.   There  are  as
many  i ield5     in  the     combination  as  there  are  Ehannel5.   The  f ield6  are
ordered  from    channel   one    in  the    least  signif ic:ant    bits  to  the  last
channel   in     the  most   5ignif ic=ant   bit  f ield.   Here  are  examples  for  one,
two  and  four  Ehannel   plug-in.:

one  channel:       bits
meaning

two  channel:       bits
meaning

four   Channel:     bits            7     6     5     4     3     2     1     0
meaning   P4   E4   P3  E3  F2  E2  PI   EI

Pn:   Select6  polarity  for   channel   n:   a  =  +up,   1   -inverted
En:   enables  output  for  channel   n:   0  a  off ,i   =  on
X:   don't  care

When  a    channel   iE    not  enabled,     the  pal.rity  bit  has  no  effect.
The    pc)larity       and     enable       Status     of       each     Channel     may    be     Set
i ndependent 1 y .

di.pl.y  query
di.I)I.y  qu.ry!   meg.age  tokens

triooer  qu.ry
trigger  qu.ry:   meE5age  tokens

These  me6sage5    are  used     by  th.  mainframe  tD  request  display  and
trigger  output    statu..   The    plug-in    will     respond    with    either    the
ditpl.y  tt.tu.  or  the  trieg.r  .t.tut  me66age  a6  appropriate.

If  a    plug-in  .ends    thenoJnv.rt    token    in    the    pluqinjcofig
•t.tut  message,     the  channel     polarity  bite    for  the    cttpb    parameters
definecl  above  are  ignored.   Channels  are  .lway6  nan-inverted   (+up).
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I.17 Auxili.ry Tri...r.
E.ch  9eneriE  plug-in  that  provide.  .uxili.ry  trigger  outputs  will

be  .ble    to  turn    the..  outputs    on  or    a+i  on    command.  The.e  outputs
•hould  be  I.ft  off  exEept  when  the  .uxiliary  tin.€  .re  t.rminated  by  a
•mart  plug-in    ln  the    right  temp.rtlhent.  Thi.  reduce.  the  .berrations
th.t  would    ocEur  if    the  auxili.ry    lines  .re    untermin.t.d  .nd  caute
r.f I.ction€.   There    if  no    .xternal  or    human  interface  &cEe.a  to  tliis
function.

•ux_trl.  ..t  mode
tux_trig  ..ts  me5eage  tokens
fnode:   token  -  .elects  fnocle

This  meE€aee    c.u5e5  a    generic  plug-in    to  enable  or  disable  its
•uxlliary  trigger    outputf.   The    en  .ode    token  E.ute5    .11     auxiliary
Channel  outputs  to  be  en.bled.   The  off  .t>de  token  E.u.e5  all   auxiliary
channel     outputs      to    be      disabled.     All       [hannel6    are    controlled
€imultaneously!   channels  rriay  not  be  Controlled  individually.

•ux_trio  .t.tu. mode
•ux_trio  .t.tut:  message  tokens
mode:   tc)ken  -  spet=if ie6  mode

This  me6eage    i.  used  by  generic  plug-ins  to  report  the  Status  of
the  .uxiliary    trigger  outputs    in  r.sponse    tc)    an    .ux_trig    ..t    or
•ux_tri.  qu.ry    message.   The    on  .ode  token  .pecif ie€  that  the  outputs
are  enabled.     Theo+f    .ode    token    .pecifie6    that    the    outputs    are
disabled.

.ux_trio  qu.ry
•ux_trio  qu.ry=   message  tokens

This  message    i6  .ent    to  a  generic  plug-in  to  request  the  ®tatu6
of  its    auxiliary  trigger    outputB.   It    will  r.Spond  with  the  .ux_trig
•t.tu-  meg.age.
I.IE)  A§CII  tnt.rf.c.

The    fnainframe       will     handle    th.    GPIB    inter+ac.    for     generic
•mplif ier  plug-in..     The  .yntax     +or  the    GPIB  comm.nds    that     contrc)I
•mplifier  plug-in  function.  i.  built  into  the  mainframe.   The  mainframe
will   ute  the  information  .uppli.d  by  the  plug-in  for  menus  and  the  new
tr.ce  function  to  c=omplete  the  parte  tables  f or  the  CF'IB  int.rf .ce.   In
thit  .eEtion    .re  listed    relevant  6PIB    Eomm.nds  and  their  associated
plug-in  command  messages  which  .r.  clef ined  elsewhere  in  thi.  document.-Re+=r  to    the  Co.-.r.a-   Re+erence  Sp.cl+icatlorl$     Ilk  S.ri..     F..fly  a+

Prodtfcts  document  for  more  d.t.il.  on  the.e  6PIEl  commands.

I. Ie. i  Input  Cemfb.net

The    input       commands    control       the    generic    .mplifi.r    plug-in
+unctiontl  of     gain,   off..t,     coupling,   input     impedance  and    bandwidth
limit.   These  6PIB  comm.ndi  h.v.  a  header  that  epecifie5  the  channel,   a
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link  argument  that  €pecif ies  the  function  followed  by  an  argument  that
specif ieE  the    setting  a+     the  function.   When  the  mainf rame  has  parsed
one  of   these  commands  it  will   .end  a  command  to  the  plug-in  consisting
of   a     plug-in  Command     me55age  baf5ed     on  the     6PIEI     link     argument,     a
channel   argument  based  on  the  GPIB  header  .nd  a  funEtion  .etting  value
based  on     the  GPIEl  command  argument.   Generic  amplifier  plug-in.  do  not
Support   the  TEF`MINATI0N  or   SCALE   link   arguments.

The     <alpha>       i ield     in       the    header       .peci+ie6     the       plug-in
compartment.   This     it  used     by  the     mainframe  to  direc:t  the  command  to
the  proper     plug-in.   The  <ui>  +ield  €peEifieE  the  channel   in  the  plug-
in.   This     value  corre6pond6     to  the    char}ri.I   parameter     in  all   plug-in
commands.

The  mainframe    will   i`ee  the  ..in  t.t  .bt  Eommand  meg.age  when  the
SENSITIVITY   link     argument   i.  received.   The  mainframe  will   convert   the
numeric  argument     rec:eived  from     the  BF'IB    to  a     binary  format  tor  the
plug-in  command   argument.

The  mainframe    will   use    the  of+..t    ..t  .b5  command  message  when
the  OFFSET     link  argument     iE  received.   The  mainframe  will   convert   the
numeric   argument     rec:eived  from     the  GF'IE     to  a     binary  format   +or   the
plug-in   c:c)mmand   argument.

The  mainframe    will   use    the  di+f-ff..t  ..t  I:ommand  me65age  when
any   of      the   AMPOFF§ET,      VC,   PL§OFF§ET     or   MN§OF.F§ET   link   argumEntE   are
received.   The     mainframe  will     Send  the     contr/}J   token     clef ined   in  the
+allowing  table  based  on  the  link  argument  that   it  receives:

link   argument                 cttritroj   token
AMF'OFFSET
VC
PL§OFF§ET
MN§OFF§ET

ap
VE
plu.Iinut

The  mainframe  will   convert  the  numeric  argument  rec:eived  from  the
6PIB  to  a  binary  format   for   the  plug-in  Command   argument.

The      COUPLING,         PL§COUF.LING      and        MN§C0uPLING      link        arguments
correspond   to  the  coupling  commands  for   the  plug-in.   When  the  COUF`LING
or   the     PL§COUPLING   links     are  received,     the  mainframe     will   use     the
coupling  ..t     plu.  Command     message.      When     the     MN§COUPLING     link     is
rec:eived,   it     will   u.e     the  Eouplin9    t.t  Ainut     Command  ITieEsage.     The
arguments  for     these  links    are  ASCII     text  indicating  the  Setting  for
the  Coupling  function.   They  corre6poncl  directly  to  the  Coupling  tokens
defined   in     Section   I.10.i     Coupling  tl.nu..   The  main fr.me  will   Convert
the  text     arguments  to    the  as5oEiated    c:oupling  token    v.1ue  for     the
meg5age.   F'L§COUPLINB     and  tlN§COUF.LINO   link   arguments  are  not   valid   +or
Single  ended     .channel..     The     COUPLING     link     argument     will     set     the
coupling  +or     both   inputs     for   a     differential   c:hannel.     The  mainframe
will  .end  bc)th  a  Eoupling  ..t  plu.  .nd  a  coupling  ..t  linu.  meg.age  to
a  differential   plug-in  when  the  COUPLING   link   i6  received.
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Wh.n  th.     IMPEDANCE  link  .rgument  i.  reE.iv.d,   th.  main fr.me  will

{  i   u.e  the    I-rd.nc.  tnt    plug-in  comm.nd  a...age.  Tli.  BPIB  .rgument  forthl.  coii`mand     i.  .    nun.ric  v.1ue.     The  main fr.me    will     convert    thi.
argument  to    .  f loating  point  v.lue  and  .end  it  a.  the  .rgument  to  the
plug-in.

Th.  BWHI     .nd  BWL0     link  .rgum.nt€    Eerre.pond  to    the    bandwidth
commands  for    the  plug-in.     The  melnframe    will  u.e    the  I).rid-idth  ..t
upp.r  command    in.66age  +or    the  BWHI    link  .nd  the  I.nd-1dth  ..t  I-r
comm.nd  me..age     wh.n  the  BWL01ink   is  received.   The  GPIB  .rgument  for
th.se  cofmands    ii  a  numeric  v.1ue.   The  main fr.me  will  convert  it  to  a
binary  v.lu.  .nd  .end  it  a.  the  .rgument  te  the  plug-in.   The  BWL01inl<
•rgument  i€    not  valid  for  plug-in.  that  do  not  have  a  lower  bandwidth
limit  function.

I.1e. 2  W.v.+or.  Ce±±+_nd.

The  TF`ACE<ui>     command     corr.Epc)nds     indirectly     to     the     plug-in
ditpl.y  ..t    command.  A.    part  of    the  operation    of  creating    a  trace
t)ased  on     th.  GPIB    de€cription,   the    mainframe  will     send     a    channel
combination  command    tc)  the    plug-in  using    the    di.pl.y    ..t    command
message.   See  the  generic  plug-in  .ec:tion  I.16  N.N  Tr.E..

I. Ia.I  Triogering  Coo..ndt
The  TRMAIN,      TRIDELAY  and   TR2DELAY  commands   corre.pond   indirectly

to  the    plug-in  trigg.r    ..t  command.     AE  part    a+     the    operation    of
cr.ating  a    trigger  based    on  the  GPIB  description,   the  mainframe  will
Send  a    channel   combination    Eommand  to    the  plug-in  u.ing  the  trigg.r
•.t  Command  me65ege.   See  the  generic  plug-in  tection   I.16  N.N  Tr.c..

1.19  e.n.ric  Plug-In  8RB.-

This  seEtion     defines  how     generic=  plug-ins     will     use    §FtB'6     to
indic:ate  Status.     See  .ection    6.a  Proto[olt    for  the    clef inition    and
operation  a+  the  transport  ey6tem  §Fto.

Generic  plug-in6  will   .end  .n  BRa  under  th.  following  conditione!

1.   The  u.er  overlo.ds  er  overdrives  the  input.

2.   The  u.er  pre66es  a  +rent  panel  button.

3.   The  u.er  .dds  or  removes  a  probe.

4.  The  u.er  pree.eg  the  probe  id  button.

5.   Power  up.

When  a  generic  plug-in  a.teEt.  .n  everlo.ded  or  ov.rdriven  input,
the  plug-in    will   ..nd    .n  §R0    to  the    mainframe.   When    the  mainframe
•.nds  th.    ae  .u.ry    message  to  the  plug-in,  the  plug-in  will  re.pond
with  the   .rrer  ..n.riE  meEEage  with  the  com.nd+rev  St.tug  token  ..
defined  in  ..Etion  I.15.   In  r.epon.e  to  .  .ub5equent  BRe  qu.ry  me.5age
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from  the    mainframe,   the    plug-in  may    .leo  report    new  Status  for  the
input   impedanc:e     i+   that     function  wag     Changed.   The  plug-in  will   fiend
the  Era  nor.port  me6.age  f or  .ub€equent  Eve qu.ry  in..tag.6.

When  the  user  presses  a  front  panel   button,   the  plug-in  will   €end
•n  §Fto.      ]n  re6ponee    to  the    BRB  qu.ry  message,   the  plug-in  will   tend
the  Eh.nn.lJd    .t.tu-iiie6sage    indicating  which    c:hannel '.  button  was
pressed.   §ub5equent    SFto  .uery    me66agei  will   rec:eivE  an  SFtB  nor.pert
message  in  response.

When  the    plug-in  detects    the  addition  or  removal   a+   a  probe,   it
will   send    .n  §Ftc.     The  plug-in    will  send    the  prob.    .t.tu.    message
indicating  the  new  probe  status.   In  addition,   the  plug-in,   in  respDn5e
to  6ub6equent     SRQ    qu.ry    mes5agef    may     also    send    -tatus    or     menu
clef inition  messages     for  any    of   its    functions  that  were  Changed  a6  a
result  of     the  Change     in  probes.     The  plug-in     will   Eontinue     to  Send
status  messages  until   all   new  status  has  been  reported.   At  that  point,
the  plug-in  will   send  the  §Fu  net.port  me6eage  in  re5ponie  to  the  BRO
qLiery  message.

When  the    u.er  presses  the  probe  id  buttc)n,   the  plug-in  will   Send
an  SR'O.      In  reEpon5e     to  the    §RO  qu.ry  message,   the  plug-in  will   .end
the  prob.jd    tt.tut  message    indicating  which    Ehannel'e    button    was
pressed.   Subsequent    §FtD  qu.ry    messages  will  receive  an  see  nor.port
message  in  response.

At   power     up,   the     plug-in   will     fend   an   SF{O.   See  .ec:tion  3.1   for
details  of   the  power  up  sequenc:e.

If   Several     events  oc:c:ur     simultaneously,   the  plug-in  will   report
Status  in  a  prioritized  manner  until   all   status  has  been  reported.   The
prioritization   iE  defined   in  the  plug-in't=  EIS.
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i.20  F+eb.5

Generic     plug-in.       will     handle    most     probe    +unEtions    without
interac:tion  with     the  mainframe.     All   generic     functions    affec:ted     by
probes  will     be    handled    transparently    by    generic    plug-in6.     Th.se
•ffeEts  will     be  reported  to  the  mainframe  whenever  a  change  in  probes
ig  detected.   The  plug-in  will   alsci  report  the  Change  in  probes  for  the
piirpoSe  of     keeping  the    I:alibration  6y6t.in    informed     of     the     system
configuration   {which   inElud.6  probeE}.

There  are    three  clef ined     levels  c)f     probes  that  are  Supported  by
gen.ric  plug-ins.     A  level     0  probe    does  not     Support  either     the    71::
re5iEtive  enc:oding  or   the  new   ilk  digital   encoding.   The  plug-in  cannc]t
detEc:t  the  presence  of   these  probes  5o  plug-in  operation  pre5Limes  that
no  probe  is  attac:hed.   Level   1   probes  Support  the  7r{  resistive  encoding
Scheme.   These  probes  only  report  their  attenuation  factor.   This  +actor
will   be     incorporated  by    the  plug-in  a5  clef ined  below.   Level   2  probes
use  the     new   lit:::     digital   encoding  Scheme.   These  probes  report  Several
parameters  in     addition  te    their  attenuation  fac:tor.   Generic  plug-inE
will   incorporate     this  information  as  clef ined  below.   See  the  New  Prrjbe
Interface  #anuaj  for  details  on  the  new   lltr:  probe  interface.

The  effec:ts  a+   a  particular  probe  will   be  reported  by  the  plug-in
when   it     detEEt6  a     probe  Ehange.      This  c:hange     will   be  the  rel7ic)val   or
addition  of     a   level      I   or   level   a  probe.   The  plug-in  will   Send   an   §Ra
to  request    mainframe    attention    then    send    the    appropriat.    Status
me55ages  in     response  to    the  §R0    qu.ry  mes6age6     i ron  the  mainframe.
Probe  status     is  maintainec]     individually  by    channel   for  single  ended
plug-inE  and  by  input  for  dif ferential   plug-ing.

Generic  plug-ins    maintain  two    calibration     constants    for     each
probe.   These    are  the    nominal   probe  value  and  the  actual   probe  value.
The  nominal   probe  value   i6  the  attenuation  v.1ue  repc)rted  by  a  level   1
or   level     2  probe.      This  value     may  also     be  Ehangec]     by  the  mainf rame
using  the    c.1  probe-iefb    t.t  liiessage.     The  other    v.lue  ie    the  probe
actual   valuE!.     This  is    the  value  of   the  probe'E  attenuation  factor  as
measured  t)y     the  plug-in     during  calibration     +or  either     a  level   1   or
level   2     probe.   This     value  may  al6c}  be  changed  by  the  mainframe  using
the  E.I     probe_act  .et     message.   The    plug-in  will   modify  the6.  valLie5
when  a  probe   i5  attached  or  remc]ved   as  clef ined  below.

i.20.1  E+feEt5  ef  Adding  .  Probe

This  Section     clef ines  the    e+fectg  of   adding  a  level   1   or   level   2
probe.   The  presumption   is  that  the  plug-in  was  previou.1y  detecting  no
probe   (level   0)   when  the  probe  i6  added.

For  the    gain  func:tion,     the  plug-in     will   change  the  gain  of   the
Signal   path    by  the    attenuation  value  reported  by  th.  prob..   Thus,   if
the  clef lection     is   lv/diy  and  a  XIO  probe  i6  added,   the  new  clef let:tion
will   be   lov/diy.   This  approach  requires  no  internal   changes  to  plug-in
hardware  to    achieve  the    new  gain  Setting.   It  also  means  that  the  new
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defined  gain  Set..ting   ig  always  ac:hievable.   The  plug-in  will   report  the
new  gain  setting  using  the  I.in  EtatLi.  message.

For  the  offset  funEtion,   the  plug-in  will   attempt  to  maintain  the
previously  requested    of f6et  value.     If  the    actual     of f..t    value    is
different  than  the  requested  a+fset  value,  the  plug-in  will   attempt  to
achieve  the    requested  eff6et  value.   If  the  probe  identif ie6  it.el+   as
an  off6etable     probe   (using  the  new   111{  interface),   Single  .nded   input
plug-in€  will     disc:onneEt  the     internal   offset  control   and  cennec:t  the
control   to    the  prc)be    then  attempt    to  achieve    the  requested    of i set
value.   For  differential   plug-in6,   no  change  will   be  made  to  any  c]ff5et
value  when     an  effEetable  prc]be  i6  attac=hed  to  an   input.   The  requested
value   (either     plus  offset  or  minus  offset)   for  the  input  to  whic:h  the
probe  is    attached  will     be  used  to  Set  the  offset  +or  that  probe.   The
plug-in  may,     however,   change     whiEh  off6et5     are  active  .6  clef inec)   in
the  plug-in's     EI§.   The    plug-in  will     report  offset  c:hanges  using  the
off5.t  .t.tuti  and/or  cliff-+f..t  .t.tu.  meg5ages.

Some  probes    will   require    the  input     impeclance  to  be  sat  to  5t)ll.
When   6uEh     a  probe     is  attached,   the  plug-in  will   change   the  imF}edance
a5  requested  by  the  probe  but  will   remember  the  impedance  requestec]  t]y
the  user.   If   the  user  Subsequently  reqi`Ests  a  change  in  impedance,   the
plug-in  will     not  change  the  impedance  but  will   remember   the  requested
value.     The    plug-in     will     report     the     impedance     change    using     the
ifRpedance  .t.tug  message.

Off5etable  probes    require  that  the  plug-in   input  coupling  not  be
•et  to    AC.   When     such  a    probe  is  attached,   if   the  coupling   is  set  to
AC,   the     plug-in  will     Ehange  the     coupling  to     D[  a8  requested  by  the
probe  but  will   remember  the  setting  requested  by  the  i`ser.   If   the  user
Subsequently  reque5t6  a  change   in  Coupling  to  A[,   the  plug-in  will   not
Change  the     Eoupling  but     will   remember     the     requested     setting.     For
differential   plugins,     if   the    coupling   is    V[,   adding     an     offsetable
probe  will     not   change  the  Coupling   to  DC.   The  user   may  request   VC,   DC
or   6ND     EOL`pling   when     the  probe     ig  attached.   The  plug-in   will   report
any  coupling  changes  using  the  Coupling  .t.tus  message.

If   changes    are  made    to  the  range  of  gain  or  offset,   the  plug-in
will  report  those  changes  using  the  dit5p-ttr  .t.tug  me.sage.

The  plug-in    will   send    aprobe    ft.tu.    meg.age    to    update    the
main{rame's     table       of     probe    6tatu5.     This     table     is     used     duriiig
c=alibration  to     determine  Calibration     needs.   See     Section  5.1.2  Probe
Con+igur.tion  for  the  clef inition  t]f  this  message.

The  plug-in  will   set  the  probe  nominal   value  and  the  probe  ac:tual
value  to  the  attenutaion  value  reportec]  by  the  probe.   The  plug-in  will
do  this    regardless  of     whether  the    main fr.me  had    previously  set  the
probe  nominal     or  actual   values  or  whether  the  plug-in  had  pert armed  a
calibration  to    set  the    .Etual   value.     No    previous    values    will     be
r ememb er ed .
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1.20.2  Ef+.Eti  a+  R.beving  .  Freb.

This  €eEtion  clef ines  the  effects  of  removing  a  lev.i   1   er   level   2
probe.   The  presumption  i8  that  the  plug-in'€  detection  of  the  presenc:e
of  no  probe   {1evel   a)   triggers  these  operations.

For  the    gain  func:tion,     the  plug-in     will   change  the  gain  a+   the
•ignal  path  by  the  attenuation  of  the  previously
i+   the    -clef lection  fac:tor     i6   lou/diy     and  a   lox
defleEtion  factor     will   be    get  to     lv/div.   This
internal   c:hange5     to  plug-in  hardware  to  ac:hieve
lt  also    means  that  the  new  clef ined  gain  getting
The  plug-in     will   report    the  new    gain  setting
message.

attaEhed  probe.   Thus,
probe  is  removed,   the
approac:h  requires  nc]

the  new  gain  getting.
1f)   always   aEhievable.
using  the  g.in  st.tug

For  the  a+feet  function.   the  plug-in  will   attempt  to  maintain  the
previouslyrequest    offset    value.     If    the    actual     offset    value    15
di+ferent  than  the  requested  of+Set  value,   the  plug-in  will   attempt  to
achieve  the    requested  offset  value.   If  the  probe  that  was  remc]vad  was
•n  offgetable    probe,   single     ended   input  plug-in5  will   disc:onnec:t  the
c)ff set  to    the  probe    and  c:onnect     the  offset    control   internally  then
attempt  to    achieve  the  requested  offset  value.   For  dif ferEntial   plug-
ins,   no    change  will     be  made     to  any    offset  value  when  an  offsetable
probe  is     remc}ved.   The    requested  value     (either  plus     offset  or  minus
offset)   for     the  input     from    which     the     probe     is    remc]ved     will     be
reit`embered  by     the  plug-in.     The  plug-in     may  change  which  of fgets  are
ac:.tive  as  defined   in  the  plug-in'c  EIS.   The  plug-in  will   report  offset
Changes  using  the  offset  st.tus  and  cliff_off..t  status  me65agE5.

If   a     probe   is     remctved  that     requested  5011    input   impedanc:e,   the
plug-in  will     cheElr.   the  reque6tec]   input   impedanc:e  value.    If   that   value
is  clifferent     than  Son,     the  plug-in     will   get     the  input   impedanc:a  to
that  value  and  report  the  Change  using  the  imp.dance  tt.tut  me55age.

If   a     probe  i6     removed  that     prevented  AC     coupling,   the  plug-in
will   EheEk     the  reque5tecl  cc]upling   getting.    I+   that   setting   ig  AC,   the
plug-in  will     Set   the   input   c:oupling   tc}  AC  and   report   the  c:hange  using
the  Coupling  Status  InEEsage.

If  changes    are  made    to  the  range  of  gain  or  offset,   the  plug-in
will  report  those  I:hange5  u.ing  the  di.p_.ttr  tt.tus  me6Eage.

The  F]1ug-in    will   Send     aprob.    tt.tu.    message    to    update    the
mainframe's    table      of     probe    status.     This    table    is    used    during
calibration  to    determine  calibration    needs.   See    sec=tion  5.I.2  Probe
Cenfigur.tion  for  the  clef inition  of  this  message.

The  plug-in  will   Set  the  prot]e  nomin.l   value  and  the  probe  ac:tual
value  both    to   i.a.   The  plug-in  will   do  this  regardless  a+  whether  the
mainframe  had     previously  set     the  probe    nominal   or    actual   values  or
whether  the    plug-in  had    performed  a    calibration  to    ..t  the    actual
value.   No  previous  values  will   be  remembered.
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2.0  §aart  Plug-In.

p.ge  35

2.1  B,n,r,I

A  Smart     plug-in  i6    defined  a6  any  plug-in  that  has  c.pabilitie6
that  .re    additional   to    those  clef ined  for  generic  .mplif ier  plug-ins.
These  plug-ins    may  also    use  the  facilities  provid.d  by  the  mainframe
for  generic     .mplif ier  plug-in6.     A  Smart     plug-in  Can     .pecify     these
built-in  functions    to  be    ac:tivated  by     identifying   itself     a5  a  both
type  plug-in.     See  section    a.I  §t.rtup  §.qu.nc.  for  more  information.
Smart  plug-ins     may  interrogate  the  mainframe  or   issue  commands  to  the
main+rame  using  the  Status/c:ommand   interface  clef ined  in  this  .ection.

If   there  is  more  than  one  Smart  plug-in   in  a  mainframe,   the  plug-
ins  have     equal   priority     +or     requesting     mainframe    functions.     Each
func:tion  will     be  assigned     to  the    plug-in  issuing     the    most     recent
request.   A  plug-in  Cannot   lock  out  other  plug-ins  from  using  mainframe
re5ourceE.   A  smart  plug-in  may  not  use  iterative  control   ey`cept  during
autoranging  or  calibration.   This  is  to  prevent  two  Smart  plug-ing  from
attempting  to  control   the  same  function  in  a  way  that  c:ould  lead  to  an
inf inite  loop.

2.2  Extended  Menu.

Mainframes  will     provide  an     extended  menu   interface  for   use  only
by  .a.rt    or  both    type  plug-ins.     These  menus    are    clef ined     in    this
set:tion.   Both  type  plug-inE  may  request  a  combination  of   generic  pli`g-
in  menus  and  extended  menus.

2.2.I  Menu  Me€5-get

Plug-In  menii6     Ean  only    be  activated  by  a  front  panel   operation.
They  Cannot  be  €elec:ted  via  an  external   bus  cc]mmand.

The  follc)wing  me66ageE  control   the  operation  of   extended  menus.

•enu  r.qu.st  menu_type  [wvfm_f lag]
aenu  r.quest:   me6£age  tokens
menu_type:   tc)ken  -£pEEif ie5  the  type  ef   menu  requested
wvfm_f lag:   token  -enables  or   di6ableE  wave form  display

The  plug-in     u6e5  this     command  tci     request   a     menu  di.play.     The
mainframe  will     c:1ear   its     display  of     j`ny  other     plug-in  or  mainframe
menus   (and    notify  those    plug-inB  of     its  action)     in  preparation  for
di.playing    the    new    menu    clef inition.     There    are    three    pred.f ined
•enu_type  tok.n6:     ..x,   Aix     And    .ln.     These    .peci+y    the    indic:ated
extended  menu  modes.   The  wyf._flag  parameter  must  be  included  when  the
-entJ_type  is    .in,  -ix    or    n.x.     The    ~vf._fJag    tokens    .ii`/f.-n    and
w`/fdl-ff     .pecify    whether    the    waveformB    are    to    be    diBpl.yed    or
disabled.   The    ..`/f.pn  token  request.  the  mainframe  to  mar`e  nci  Changes
to  the  waveferm  display  when  the  menu  i6  displayed.   The  *vf.-+f   tok.en

`  -    requests  the    mainframe  to    disable  the    wave form  display     if   it  would
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interfere  with     the  menu  display   (that  ig  if  waveform5  would  appear  in
the  menu  area} .

The  ..nu    r.qu.it  me65age    ie  used    by  the    mainframe  to    request
generic  plug-in  menus.   The  mainframe  will   use  the  9.n.riE  token  as  the
•enu_type  and  will   not  Specify  .  wvf._flag  parameter.

I.nu tt.tul Status
--nu  .t.tut:  me66age  tokens
status:   token  -  indicates  menu  Status

The  mainframe     will   Send     this  ttatu6  meE6age  to  the  plug-in  when
it  receives    .  ..nu    r.qu.Et  Eemmand    or  when  there  is  a  change  in  the
status  of     the  plug-in`s    menus.   There  are  three  status  tokens=   r..dy,
+arm.tt.d  and    r.aev.d.   The    r..dy    token    indicates    the    oainframe'5
re6pc)nee  to  a  .enu  r.qu.ft  command.   The  for..tt.d  token  incliEate6  that
the  mainframe     has  c:ompleted     the  display    of   the     plug-in`5  menus     in
response  te    a  a.nu    clef _fro-rt  or    a  eenu    [h.nge  iTiessage.   The  r-moved
token   is     sent  when  the  menus  are  removed  either  by  plug-in  Command  cir
other  ac:tion.

If   a    Smart  plug-in  Sends  the  menu  r.qtJett  message  when  it  has  an
e:<tended  menu     already  defined,     the  mainframe     will   not   send  the  menu
ft.tui  remov.d    fTie55age  to    that    plug-in    bec:ause    the    R.nu    request
message  implies     removal.   The    response  to    a  dhenu    requ-.t  message  iE
always  a.nu  .t.tug  r.ady.

A  smart     plug-in  will     send  the    n.nu    tt.tuE    me.sage    with    the
reooved  tc}ken     in  response    to  a    a.nu  .tatus  r.mov.d  message  from  the
mainframe  when   the  plug-in  has  not  requested   the  menu  to  be  removed.

fpenu  clef..Smart   lmpb   [[TDL  title]   clef_EpeE...I
menu  d-f _.hart:   message  tokens
lmpb:   token  -  long  message  protocol   byte
TDL:   token  -delimits  the  title  .tring
title:   String  -title  for  the  menu
clef_6pec=:   gpeEial   -spec:if leg  the  contents  of   a  menu

The  plug-in     uses     this     c:ommand     to     Spec:ify     the     items     to     be
displayed   in     a  menu.   The  mainframe  will   begin  the  definition   of   a  new
menu,

The   Jlpb   parameter   is  the   long   message  prc}toc:ol   byte.   See  ®ec=tion
6-0  Proto[elt,     for  details    on  the    use  of  the  long  message  protocol.
Only  the     J.pb  parameter     is  Sent     when  the     J.pti  parameter     iE  .ck  or
•bort.   Each     message  Sent     using  the  long  message  protocol   must  have  a
complete  c:ell      definition   in   the  clef_Spec.   CELL   clef initionE  may  not   t}e
Split  between  messages  using  the  long  message  protocol.

The  TDL    token  when     present  clef ines  the  beginning  of  .  title  for
the  menu.     The  tjtJ.     i6  a    .tring  of     up  to  40  charaEter5  that  may  b.
displayed  by     the  mainframe     as  the  menu`€  title.   The  mainframe  is  not
required  to  display  the  t].tje;   the  plug-in  i5  not  requir.d  to  Supply  a
t I. t j a ,
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The  clef_spec    parameter  .pecif ie®    the  contents    of  the  in.nu.   See
the  next    Section  H.nu    D.finition  for  details  on  the  operation  of  the
-.u  a.f_.dart    me56age  .nd    the  format  of  the  clef_spec  parameter.   The
mainframe  will     create  a    new  menu  .ccording  to  the  clef_Spec  parameter
in  this  message.   At  lea.t  one  I.ll_a.+  iti  required  in  this  in..sage.

•.nu  teuEh  .rea_id
I.nu  touEh:   in.66age  toLcen6
area_id:   uE  -€pecif ie6  the  touEh  area  numb.r

The  mainf rame    sends  this    status  message    any  time    a    touch     is
detected   in     a  plug-in  clef ined  menu  touch  area.   The  t<ttich_I.d  parameter
indicates  the  touch  area  .pecif ied  in  the  menu  uploaded  by  the  plug-in
that  was    .elected  by    the  user.     The  mainframe    will     translate    from
Screen  touch  coordinates  to  the  plug-in  specif led  area_jd  value.

The  F)lug-in    will   respond     to  this    message  with    either  the  eenu
•t.tu®  r..dy  in.65age  indicating  it  hag  accepted  the  ®.nu  touch  me65age
or  a    menu  request,     menu  delete    or  menu    Change  message    to    request
further  menu    action.   The    mainframe  will   respond  to  those  me66ages  as
clef i ned .

•.nu  ch.nge  lmpb   [[TEL  title]   clef_EpeE...I
I.nu  [h.nee:  message  tokens
lmpb:   token  -  long  me6sage  protocol   byte
TDL:   token  -delimits  the  title
title:   string  -title  for  the  menu
clef_Spec:   Special   -specif ie6  the  contents  of   a  menu

This  message  is  sent  by  a  plug-in  to  make  a  c:hange  to  .n  existing
menu.   The    parameters  have    the  Same  in.aning  as  i or  the  ..nu  dot_.in.rt
message.   The     main+rame  will     make  changes     to  the     existing     menu     as
clef ined  in    this  me6Bage    and  respond    with  the    aenu  .t.tui  foroatted
message.   The     plug-in   is    not  allowed     to  change    menu  types  with   this
message.

o.nu I.1ete
•.nu  del.te:  message  tokens

This  me66age  i6  Sent  by  a  plug-in  to  delete  an  .xisting  meni`.   The
mainframe  will     remove  the    menu  display    .nd    send    the    mnu    .t.tu5
message  with  the  r.mov.d  tol'.en.

-nu r.star.
a.nu  r..tor.:  me66age  tokens
Thi€  message    i6  sent    to  a  .hart  plug-in  to  restore  a  pr.viously

d®f ined  menu.     It  will     be  sent    by  the  mainframe  to  reEtor.  .  plug-in
menu  that    w.6  removed    +or  a     keypad  op.ration.     Smart    plug-in6    are
required  to    maintain  .uff icient    information  to  restore  the  last  menu
that  was    remov.d  by    the  mainf rame     (utiing  the    in.nu    .t.tuB    r.mov.d
message).   When     the  menu     i5  restored,     it  must     include    any     c:hanges
resulting  froi]`    operations  the    have  occurred    .ince  the  menu  was  last
displayed.
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2.2.2 0per.tion
Extend.d  menus    are  clef ined  for  use  t)y  .mart  plug-in.  for  di.play

•ituations  that    .re  not    cc]vered  by    the  built-in    generic  menus.   For
these  menue,     the  plug-in  will   Specify  a  list  of  cells  to  be  displayed
by  the     mainframe.   When     .  touch     ie  made,   the  mainfralhe  will   Send   the
the  .red_I.d    associated  with    the  touch     loc:ation  to    the  plug-in.   See
Appendix   C     +or   details     on  how  speEif ic=   mainframes   implement   e:<tended
nenuti ,

There  are   three   types  of   e:<tended   menus:   Ma:.:imum  Mode,   Mixed   Mc]de
and  Minimum     Mode.   Only  one  extended   menu  may  be  clef ined   at   a  timil   for
all   Smart  plug-ing.

M.xili]uh  Mode

ln  thi6     mode  there  are  8  rows  of   10  tout:h  areas.   Each  tout:h   area
or  cell     is  5  c:haracters  wide  and  2  lines  tall.   The  full   menu  requires
50  charac:ter6     by   16   lines.   Normal   mainframe  display  func:tions  suc:h   a5
knob   readc]ut   and   cursors  might   not   be  suppc]rted   during   this  modE`.

Mixed  Mode

ln   this     mc}de  ttier.e  are  7  rc]ws  of   10  touc:h   areas.   Each   tout:h   area
c)r   c:ell      i5  5  characters  wide  and   2  lines  tall.   The  +ull   menu  requires
50  t:harac:ters     by   14     lines.    In     this  mode,   mainframe   knc]b   display   and
c:ontrol   are  available.

Minifnum  Mode

ln   this     mode  there     i51     row  of     a  tc}uch     areas.   All     mainframe
functions  will   be  ac:c:essible   in   this  mode.

In  each     mode,   the     plug-in  may  Supply  a  title  that   the  mainframe
may  use     to  label     the  mer`u.      If   the  mainframe  cannot  title  menus  then
the  title  will   be  ignored.   If   a  plug-in  does  not  specify  a  title  for  a
menu,   the  mainframe  may  optionally  title   it   for   the  plug-in.

For   all     modes,   the  iuiJfn_jd  f lag   is  used  to  request   the  mainframe
to  turn  off   the  wave form  display  if   it  will   interfere  with  the  display
of   the     menu.   If   wave form  displays  do  not   interfere  with  the  menu,   the
mainframe  may     ignore  this     command.    If     wave forms  do     interfere,     the
mainframe  must   turn  them  of i   when  requested.

The  mainframe,     at   its     option,   may  make  the  display  of   a  menu
larger  than  neEe65ary.   Any  unused  outside  rows  or  EolumnE  might  not
displayed  t]y     the  mainframe.     This  does  not   limit  the  plug-in's  use
•ny  valid     touc:h  area  in  a  menu.   An  unused  row  or  column   it  defined  as
a  row    or  Column     ln  whic:h     the  plug-in     has    not     tent     .ny    c-ll_clef
specifications.   A  cell   tpeEif ied  with  no  t.xt  makes  its  row  and  c:c)lulnn
used  and    therefore  required    to  be    displayed  as    part    of    the    menu
(although  filled     with  blanks).     The  plug-in     must     not     define    cells
out.ide  the    boundaries  clef ined    by  the    B.nu  I.i_.aart  me6£age  with  a
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-nu  Eh.nqe    in..Sage.   Changes    in  menu    boundaries  must  be  made  with  a
I.nu I.f+..rt mes[age.

A  plug-in     menu  may    be  removed  by  the  mainf r.me  at  .ny  time.   For
•11   modes,     the  mainframe    will   noti+y    the  plug-in    wh.n  this    action
OCcur,,

The  following     .equence  will     be  u5ed     to  c:ontrol   the  display  and
r.moval   of  plug-in  menus.

The  plug-in    will   Send    .  ..nu    r.que.t  me55ag.  to  the  mainframe.
Thie  request     will   indicate    the  type    of   menu    requested  and     II.hether
waveform6  .re     to  be  di6playecl  or   not.   The  mainframe  will   respond  with
a  ..nu  .t.tu.  message.   The  mainframe  will   clear  the  di.play   (Sending  a
•enu  .t.tug    r.mov.d  fne65age    to  any    other  plug-in    that  has    a    menu
displayed}   and     take  any    other  net:e56ary  action  to  prepare  for  a  menu
bet ore  it    gend5  the    ..nu  .t.tLit    message.   After    receiving  the    a.nu
•t.tug  message    with  the    r..dy  token,     the  plug-in  has  full  acEegg  to
the  mainframe's    menus  until     it    receives    the    aenu    .t.tug    rcoov.d
message.   During    this  time,     the  plug-in    may  tend    cenu  I.f-o.rt    or
I.nu  ch.nge    commands  to    the  mainframe     and     may    expec:t    Annu    touch
ITiessages  from    it.   Sending    the  ..nu    I.1.t.  message    terminates    thitl
mode.   All     plug-in  menu     messages  are  initiated  by  an  SFto  and  are  sent
in  response  to  an  §Fto  qLI.ry  me6eage.

When  it    receives  the  a.nu  .t.tu.  r..dy  me55age,  the  plug-in  will
Bend  a    list  of    menu  items    for    display    using    the    emu    a.+-a.rt
message.   This     list  will     ipecify    the    location,     text    and    font    of
displayed  items.     The  mainframe     will   display  these  item.  according  to
the  rules  Epecif ied   in  the  next  6eEtion  M.nu  D.finition.   The  mainframe
will  return    the  n.nu    .t.tut  foraett.a    me56age  when    the  display  has
been  formattecl  according  to  the  menu  Spec:i{ication.

Whenever  a    tout:h  i6    detec:ted  in    the  plug-in.€    menu  .r.a,     the
mainframe  will     Send  a    A.nu  touch     me66age  indicating  the  location  of
the    touch.     The    plug-in     will     take    ac:tion     according     to     its     own
interpretation  a+     the  touEh.     It  might     change  its    e.tup,   remove  the
menu  and    display  another,   make  changes  to  the  present  menu  or  take  no
action  at  all.   The  mainframe  does  no  interpretation  o{   menu  touches.

To  change     the  menu     type   tie.   from  max   to  mix},   the  plug-in  must
Bend  a    a.nu  r.qu.it    message.   The  mainframe  will   delete  the  plug-in`6
existing  menu     (but  not    tend  a    ..nu  .t.tut  r.hev.a  nee.age)  and  fend
the  ..nu    -t.tut  r..dy  me66age.  The  plug-in  will  send  a  -nu  d.i+in.rt
message  to  define  the  menu.

Four  .Etion6  will   cause  a  plug-in  menu  to  be  remov.d.   The  plug-in
may  r.quest    the  menu    to  be    removed   (using  the  a.nu  d.I.t.  message),
the  plug-in    nay  request    a  new  menu   (using  the  conu  rlN]u..t  meg.age),
another  plug-in    may  requeit    the  menu    display  or    another    mainframe
i unction  may    be  seleEted     (by  tout:hing     a  mainframe    fhenu  area     or     a
mainframe  button).     In  .11     cages,   the    mainframe  will     .end  a    .tatu.

{  -     ::::::;  t: t::er:;:::::a  :::;:::::?  its   menu  Was   removed  and  Set  its
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If  a    plug-in  requires    .n  exit    .election  means  from  a  menu,   the
plug-in  must     .upply  that   func:tion.   The  main+rame  will   not  t5upply  exit
means  for  extended  menus.   Plug-ins  .re  not  required  to  provide  an  e}:it
means   in  each  menu.

2.2.3  M.I`u  D.+initien

The  plug-in     will   upload     a  list     of   items     for  the    mainframe  to
display  .i  a  menu.   Each   item  will   c:ontain  the  following   information:

1.   Cell   row  end  Eolumn  coordinates.

2.   One    or  tt~o    .trings  of     ASCII  text    of  up  to  5  char.c:ters,   one  for
each  line.

3.   Cell   font  €electorE  for  each  line.

4.   Area  clef inition6  with  an  id  and  size  for  each  .rea.

The  c:ell     row  and     Column  coordinates     .pec:i+y  the  Cell   location.
They  are     numbered   1-10     let t  to  right  for  rna:i   and  mix  modes,   i-8  let t
to  right   +or   min   mode  and   1-a  for   max   mode  and   1-7  for   mix   mode  top   tc)
bottom.   Row     7   is     the  p()p-I.n     .ection  +or     mix   mode.   Fl.ows   i-6  are  the
•ajor   Section     for   mix     mode.   The     main+rame  will   display  this   list  of
tells   in     any  appropriate     location  on   its  Screen.   Ma.v`   mode  menus  must
be  displayed     a6  a     single  contigLiou5     block.   Mix     mode  menus     must   be
di5Filayed  as     2  areas  of   contiguous  bloc=ks  of   Cells   (the  .ajar   eec:tion
and  pop-..ri     .ection  blocks)     with  the    pop-in  Section  always  dl6played
t)elow  th.  major   €ec:tion.   These  two  blocks  do  not  need  tc)  be  adjac:ent.     I

If   a    text  String  for  a  Cell   contains  more  than  5  ch.racterE,   the
remaining  charac:ters     will     not     be    displayed.     Text     will     be     left-
justified  within     a  cell.      If   a     text  String  i6  empty,   no  text  will   be
displayed  on  the  corresponding   line.

There  are    four  predefined    font  toL..nE:     nerdl.I,  touch,  ..lect.d  I
and  .tt.n.   The  nor..1   +ant  token  6pecifie6  the  mainframe'6  normal   text
font.   The    touch  font  token  spec:if ie6  the  font  th.t  the  main+rome  u€e5
to  identify    selectable  touch  areas.   The  ..1ectrd  font  token  epec=if ie6
the  font    that  the    mainframe  uses    to  indicate  a  seleEtecl  touch  area.
The  .tt.n    font  token  is  the  +ant  used  by  the  main fr.me  to  attrac:t  the
user's  attention    for  indicating    an    error    or    other    urgent    status
condition.   Font     Eelecter5  for    text   lines    will     be    Specified     using
predef ined  tokens.

Cells  are    grouped  together   into  touch  areas.   Eat:h  toilch  area  has
a  unique    .r.a_I.d  for  that  menu.   The  only  restriction  on  th.  Size  of  a
touch  .rea    iB  that     it  be  less  than  the  .ize  of  the  menu.   Touch  areas
mu.t  be    rectangular  and     they  may    not  overlap.     The    in.in frame    will
report  .creen    tc)uche€  only    +or  cells    that  .re    defined  a6  part  of  a
touch  area.     The  mainframe    will   repc)rt   the  touc=h  are._I.d  not  the  cell
x,   y    coordinates.   The    mainframe  will   report  Only  one  touch  per  tout:h
area   (even     if  Several     c:ellg  in    the  area  are  touch.d)   until   no  areas
are  touched.     The  mainframe  will   not  report  touc:he6  for  cells  that  are
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not   included     in  a     touch  area     clef inition.   The  mainframe  will   prodi`Ee
the  audible    .ound  used     by  the    mainf rome  to     identif y  mainframe  menu
touches  for    plug-in  extended    menus  only    when  a    v.lid  touch  area  is
touched.   Cells  .pec:if ied  with  a  touch  area_I.d  of   a  are  not  tout:hable.

A€  information    for  each    cell     if    uplo.ded    in    a    .mu    ch.ngE
oels®ge,   the    mainframe  will     clear  the    Cell   of   any  previous  te`^t  and
fonts  .a    the  new    display  will     Chow  only  new  text  and  fonts  for  that
cell.   CE115    that  are    not  .pecified  in  the  ..nu  d.f_.qi.rt  me6Bage  are
left  blank    c]r  not     displayed  a6    part  of   the  menu.   Cells  that  are  nc]t
specif ied   in  the  ..nu  Eh.ng.  fTie55age  remain  a5  before   (either  blank  or
with  text).

Areas  may    be  deleted    by  a    fb.nu  ch.ng.    mess.ge  by  clef ining  the
Size  of     an  area  a€  zero  and  defining  all   t=ell6  of   that  area  to  belong
tc)  the    a  area.     New  touch    areas  may    be  created    by  the    n.nu  ch.nge
me5Bage  but  only  frc]m  rec:tangular   grt]upg  of   cells  from  the  untout=hable
(a)   area,

Smart     plug-ins       will     use       the     +allowing     Cell     .peci+ication
(clef_spec)   forfnat  for  defining  cells  in  a  ..nu  d.f-fn.rt  message:

{.r.a_d.f  area_id  Size  {E.)1J.i  xloc  yloc  text_type  [f 1_font
textl]   [DLT  +2_font   text2]}...}...
•r.._I].f :   token  -specif ieE  beginning  c}f   .rea  clef inition
area_id:   u6  -6pecif ies  the  touEh  area
size:   pb  -6peEif ies  Size  of   touch  area
c.11_clef :   token  -6pecifieE  the  Start  of   a  cell   clef inition
xloc:   us  -Specifies  the  cell   Eolumn
yloc:   u6  -spec:if ies  the  cell   row
text_type:   tc]ken  -speEif ies  the  type  of   text  that  follows
+i_font:   token  -6pecifie5  t.he  font  for  textl
textl:   text  String  -f ir6t  te`rtt
DLT3   token  -delimiter   tor  text  Strings
f2_font:   token  -specif ies  the  font  for  text2
text2:   te`rtt  string  -  eec:end  text

The  plug-in     may  send  as  many  area  and  cell   clef initions   in   a  menu
definition  command    a6  are    available.     The  .r..I.i  token  clef ineE  the
beginning  of   an  area  clef inition.   All   thE  following  cell   definitions  up
to  the    next  .r.._I)ef  token  or  the  end  a+  the  meE6age  apply  to  the  the
area  Specified     by  the  area_I.d  param.ter.   These  c.1l€  must  fall   within
the  menu     area  Spec:ified    by  the  size  parameter.   The  first  Cell   in  the
list  clef ine6    the  upper     left  hand     Earner  po5itic]n     of     the    area.     A
c.llJ.f  must    be  included  +or  .aEh  cell   in  the  area  even  if  that  cell
has  no  tey`t.

The  .re._I.d    parameter  .pecifie.  the  touch  area  to  which  the  cell
is  ..Signed.     .Cells  in     an  area    with  an  .rea_I.d  of   a  do  not  belong  to
any  touch  area  .nd  are  not  touc:hable.

The  sJ.ze     parameter  specif ie6  the  height  and  width  of  the  area  in
~    cells.   It  i€  a  pac:ked  binary  parameter  .nd  has  the  following  format:
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b7     b6     b5     b4     b5     b2    bl     bo
I--hei ght---1     I---wi dth ---- 1
To  delete    a  touch    area,   a    plug-in  oust     do  two  thing..   It  must

tend  the    .r.a_I.d  to    be  deleted  with  a  s].ze  of  zero  width  .nd  height.
The  plug-in  must  also  a66ign  all   the  cells  previously  a66igned  tc]  that
•r.a_i.d  to  the  a  area.

Each    cell       definition    i6    Started    by    a    c.ll_d.f    tok.n    and
terminates  with    either  the    ne:<t  E.llJ.f    token  or    the  end    of    the
meggage.

The  xJoc     and  yjoc     parameters  specify    the  lot:ation     of   the  cell
being   clef ined     relative  tc)     the  menu     with  row     1   and     c:olumn   1   in   the
upper   left  hand  corner.   They  are  unsigned  Short  values.

The  I.xt_type    token  may    be  either    t.xt  or    I..Eript.     The  t.xt
token  specifies  that  tea.tJ   iE  always  put  on  the  first   line  c)f   the  Fell
and  text2     ig  always    put  on    the    Second     line.     The    d..cript     tor`en
specif ies  that    textJ   i6  the  desEriptor  String  and  text?  i5  the  6t.tug
string.   The    mainframe  will     put     these    te:<ts     intc)    the    6tatu5     and
descriptor   lines     a6  appropriate     for   that  mainframe.   The  DLT  token   i6
used  to    delimit  the    text  for    the  5ec:and  line  because  the  i ir6t  text
String  is  optional.

The  fJ_forlt  parameter  6peci+ie6  the  +ant  Style  for  all   charac:terg
in  textJ.     It  may    be  nero.I,    touEh,  ..I.Et.d    or  .tt.n.     The  f2_frtr.i
parameter  Specifies  the  font  Style  tor  all   characters  in  text?.   It  maybe nero.1,  touch,  ..I.ct.a  or  .tt.n.

The  textJ     and   +a,`t2  .tring6  consist  of   all   the  di5playable  A§CII
characters     (20»  -7E|i)   plus  the  characters  clef ined   in  Appendix   a.   The
+unction  normally  associated  with  control     characters   (CR,   LF,   HT,   FF,
EEL,   8§     etE.)   will     net   bE     performed.`Text     Etring6  may     include  the
escape  sequenc:es     clef ined   in     Appendi,t<     a     ef     the     Co.Rar}d     A.ferer7ce
Spec[.fz..=atz..tn5     document.        The     text        is     limited       to     5     displayed
characters.

If  both    text  parameters    are  absent,     the  c:ell     i.  clef ined    a6  a
blank  cell.     This  type    of   cell   is  useful   for  clef ining  menu  boundaries
for  mainframes    that  .ize    menus  withc]ut     needing  to    Specify  text     to
appear   in  the  cell.   The  mainframe  will   treat  a  blank  c:ell   as  a  defined
cell   when  determining  a  menu'E  .ize.

2.2..  M.nu  Ex.hpl.I
The  following     e`rfamples  .how     a  Sample  message  exchange  between   a

•mart  plug-in     and  the  mainframe  used  to  pert arm  a  menu  operation.   §Ftc
me6sage6  .hewn.    with  an     asterisk   {*)     indiEate  a     transport   level   SRO
tent  to    the  mainframe    and    do    not     indicate    an    .pplication     level
me6gage.
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inai nframe                                                me€5age

mf   fEave6  §FtG!  request                 <---§F\'B*---
of  aEt6  on  SF`G  request       ---§FiQ  query--->

<---menu  request  mix---
mf  r.adies  diep             ---menu  status  ready--->
mf  acts  on  SFtG  request       ---§FtQ  query--->

<---menu  clef _.mart  fnore---
mf   .cc.pt6  menu  clef   ---menu  clef _smart  ack--->

<---menu  clef _Smart  more---
mf   accepts  menu  clef   ---menu  clef _Smart  acl<--->

<---menu  clef _Smart  last---
mf   &ccept€  menu  clef   ---menu  clef _Smart   ac:k--->
mf  di6playE  menu       ---menu  status  f ormatted--->
mf   aEts  on  §FtG  request       ---§F30  query--->
mf   Elear6  SF=G  request     <---§Fta  no_report---
user  touches  menu               ---menu  tout:h--->

<---menu  change  last---
mf   accepts  menu  ch         ---menu  change  ack--->
mf  displays  menu      ---menu  status  formatted--->
mf   ac:t6  on  §F`O  request       ---§FtG  query---:.
mf  clears  SRG  request    <---SFto  no_report---
user  touches  menu               ---meni`  touch--->

<---menu  request  max---
mf  deletes  old  menu    ---menu  6tatu6  ready---:>

<---§FiG*---
mf   acts  on  §RQ  request       ---SF`Q  query--->

<---menu  clef _Smart  more---
mf   acc=eptE  menu  clef   ---menu  clef _smart   ack--->

<---menu  clef _smart  more---
m{   accepts  menu  clef   ---menu  clef _smart  ack--->

<---menu  clef _smart   last---
mf   acc:epts  menu  clef   ---menu  clef _Smart  aEk--->
mf   di6play6  mer`u       ---menu  .tatus  +ormatted--->
mf   acts  on  §Ftc  request   .--- §Ftc  query--->
fnf  clears  §F=e  request     <---§F{Q  no_report---
user  touches  menu               ---menu  touch--->

<---menu  delete---
in+  removes  menu            ---menu  status  r.moved--->

/r

\.
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plug-in

user  preg6e6  button

pi   .ends  menu  req

i ir.t  menu  clef

next   menu  clef

l.st  menu  clef

pi   has  nc)thing

pi   Ehanges  menu

pi   has  nothing

pi   req   rna:<   menu

pi   .ends   SF3B

pi  .ends  i ir6t  clef

next   menu  de+

la€t   menu  clef

plug-in  hag  nothing

plug-in   i6  done

The  above    exampl.  6hows  .  typic.I   (but  .hortened)   menu  operation
between  a    fmart  plug-in    and  the  mainframe.   To  start  the  process,   the
plug-in  re6pond6    to  a  user  preg6ing  one  of   its  f rent  panel  buttons  by
•ending  .n     §RQ  tran®port     packet  to  the  mainframe.   The  mainframe  will
®.ve  the    SRa  .tate  i or  that  plug-in  then  Send  an  9RI  qu.ry  me6gage  to
th.  plug-in  in  response.

The  plug-in  eend6  the  ..nu  r.qu.st  dix  in.iBage  in  reEponee  to  the
§RO  qu.ry     me66age  reqLJeBt     .  mixed  mode  menu.   The  mainframe  Bends  the
•.nu  .t.tu€    r..dy  message  when  it  i6  ready  for  menu  formatting.   Since
the  §F`G    .tote  is  Still   .et   in  the  mainframe,   it  will   Send  another  SRB
qu.ry    meseage    to    the    plug-in.     Th.    plug-in    will     .end    the    menu
clef inition  in    thre.  ..nu    a.f_.n.rt  in.6eages    using  the    long  me5gage
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protoEol   as     .hewn.   When     the  mainframe     hag  rec:eived  and  acknowledged
the  last    a.nu  d.i_th.rt    message  and    formatted  the    display,   it  will
fend  the  a.nu  tt.tut  ford.tt.d  message  to  indicate  its  .tatus.

Because  the    mainframe'6  §RG!  State  i6  Still   tiet  for  that  plug-in,
it  will     Send  another  §R0  qu.ry  meE6age.   The  plug-in  will   .end  the  §Ra
no_r.port  message  b.cause  it  has  nothing  to  edy.   No  more  mess.ges  will
be  .ent  until  the  user  takes  Some  .ction.

When  the     user  touc:hes  an  area  in  the  plug-in  menu,   the  mainframe
will   send  the  plug-in  the  e.nu  teu[h  meE6age  a5  Shown.   The  plug-in  hag
several   options    i or  a    reEpon§e.   In    the  f irst     re5ponEe  Shown  in  the
eh.ample,   the    plug-in  takes    no  menu    action  and  Sends  the  menu  .t.tug
r.&dy  message.      In  the    second  c&€e,     the  plug-in  changes  the  existing
menu  by     sending  a     Single  a.nu    ch.ng.  me6iage   (only  a  few  cellf[  were
Changed,   henEe,     the  Short     message).   The     mainframe  responds  with   the
aenu  .t.tu.  form.tted  message  when  it  hag  updated  the  menu  display.   In
the  third    case,   the  plug-in  wants  to  di.play  a  new  menu.   It  sends  the
®enu  r.qu..t    ..x   message    to  change  tc}  a  max   mode  menu.   The  mainf rame
will   delete     the  existing     menu  dieplay     and  prepare     to  display  a  ma}{
d`ode  menu    then  Send  the  di.nu  .t.tu.  r..dy  inessage  to  the  plug-in.   The
plug-in  sends    three  I..nu  clef_tD.rt  messages  to  clef ine  the  contents  of
the  max    mode  menu.     The  mainf rame    sends  the    a.nu    .t.tu.    formatted
message  when   it  has  Completed  f ormatting  the  menu.

In  the    last  case  Shown  for  a  response  to  a  in.nu  tout:h,  the  plug-
in  sends    the  menu  I.I.te  message  to  Cause  the  mainf rome  to  delete  the
menu.   The    mainframe  will     .end  the    a.nu  .t.tL.E    r.aev.a    me.Sage    to
indicate  remc]val   of   the  menu  and  the  teritiination  of   the  menu  Session.

Note  that     during  the    time  the  plug-in  hag  a  menu  displayed,   the
message  traff ic  between  the  mainframe  and  plug-in   is  not  restric:ted  tc]
menu  messages.     There  may     be  knob  messages,   for  example,   interspersed
with  the  menu  messages.   The  following  example  Shows  .uc:h  .  case:
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mai nfr.me                                           oe.tage

mf   faves  §F{G  request                <---§F`G*---
mf  .ct.  en  §Fto  r.quest      ---§F`O  query--->

<---menu  request  mix---
mf  r.adi.€  di6p            ---menu  etatu€  r.edy--->
mf  .ct€  on  §Fta  request       ---§Fto  query--->

<---menu  de+_.mart  more---
mf  .Ec.pte  menu  clef  ---menu  clef _.mart  aEk--->

<---menu  clef _imart  more---
mf  ace.pt.  in.nu  clef  ---menu  d.f _smart  ack--->

<---menu  clef _Smart  la.t---
mf   ac:Eepts  menu  clef   ---menu  clef _smart  ack--->
mf  displays  menu       ---menu  titdtug  formatted--->
mf   ®ct6  on  §Fto  request       ---ERG  qu.ry--->
mf  clears  SRO.  request    <---§F`G  noreport---
user  touches  menu               ---menu  toi`ch--->

<---menu  Status  ready---
user  turns  knob                    ---knob  change--->

<---knob  update---
mf  updates  display      ---knob  Status  ready--->
mf   deletes  menu           ---menu  Status  removed--->

<---menu  status  refTiclvEd---
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plug-in

u.er  pr.sees  button

pi  .end.  in.nu  req

f irst  menu  clef

next  menu  clef

last  menu  clef

pi   hag  nothing

pi   acc=epts  touch

pi   responds

plug-in  responds

In  this  example,   the  knob  turn   i5  dEtectecl  by  the  mainframe  whic:h
causes  a     knob  transac:tion     between  the    mainframe    and     the    plug-in.
§ubeequently,   the    mainf rafTie   (f er     one  reason     or  another}   deletes  the
plug-in.a  menu.     It  notifies    the  plug-in  of  this  action  with  the  frenu
tt.tui  r.eov.d    message.   The    plug-in  responc)6    with  the  E.me  message.
This  terminates  the  menu  session.

2.2.5 §t.tut M .... g.  Diipl.y
Mainframes  Supply    a  display     +acility  that   .llc)w3  .mart  plug-ins

tc)  Supply  And  update  a  Status  message  that  gives  information  about  the
plug-in'g  operation     and  status.   This  message  will   t)e  displayed  by  the
mainframe  in     a  location     that  will     not   interfere    with  the    wave form
display.   This     status  information     may  di5plaEe  other  main+rame  statiis
information  if     necessary.   This  func:lion  does  not  support  touc:he6.   All
text   in     thi.  area    will   be    displayed  in  the  mainframe'9  normal   fc)nt.
This  function    will   be    activated  by    user  via    a  plug-in    +rent  panel
button,

The  Plug-in    will   update    this  .tatu6  .rea  a6  net.E5ary  to  inform
the  user  of  changes  in  its  operation.   This  status  may  be  rea.Signed  by
the  main+rame    when  the    mainframe  needs    that  area    to  display     other
Status   {u8ually    requested  by  the  u.er).   The  mainframe  will   nc)tify  th.
plug-in  when  its  .tatue  display  iE  removed.   Ftotating  th.  Eontrol   l'nobg
will  not  cau.e  the  .tatus  area  to  be  removed.

This  area    is  clef ined    ai  2    lines  of  50  charac:teri  of  text  each.
The  +allowing  me5gage6  are  defined  to  Support  this  function:
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•t.tu.Ji.p  ..t  [DLTl  textl]  [DLT2  text2]
•t.tu-Ji.p  ..t:  message  tokens
tM.Tl;   token  -delimiter  for   line  1  text
textl:   String  -text  for  line  1
DLT2:   token  -delimiter  for  line  2  text
text2=   String  -text  for  line  2

This  ii`e5sage    i€  tent  by  .  .hart  plug-in  to  clef ine  the  text  to  be
displayed  in    the  status    di.play  area.     The  DLTl     token  delimits    the
first   line  of   text.   The  textJ   parameter   iB  the  te}:t  for   line  1   and  may
be  up     to  50     [harac=ters.   The    ELT2  token     delimit.  the  Bet=ond   line  of
text.   The    i.xt2  parameter     1€  the  text  for  line  2  and  may  be  up  to  50
characters.   Either    DLTl   and     textJ   or    DLT2  and     text2  or  both  may  be
Sent.   At     least  one  line  of   text  must  be  inc:1uded   in  this  me55age.   Th.
plug-in  must     .end  the    entire  message    to  be    displayed  each  time  the
display  is    to  be  updated.   The  plug-in  may  not  edit  existing  displayed
t e y, t .

•t.tu5Jitp .t.tug 6tatuE
•t.tuiJisp  tt.tLJS:  message  teken6
€tatu5:   token  -€pecif ie5  6tatu5  display  .tatu£

This     message       is     Sent     by     the    mainframe     in     re6pon.e     tc)     a
tt.tut_disp    .et      message.     The    r..dy    status    token    lndic:ateg    the
mainframe    has       formatted     and     displayed     the     status    message.     The
mainframe  will    Send  the    tt.tusJi.p  .t.tu.    message  with  the  r.oov-d
sta+us  tol:en     whenever   it     removes  the    plug-in'6  Status     display.   The
plug-in  will     discc)ntinue    updating     the    st.tug     area    and    send     the
€t.tu._disp  -t.tu.    meE5age  with    the    r.rev.d    StattJs    token    ag    the
response.

2.3  Knobt  -nd  K.ypad

Mainfrarne5  will   provide  two  c:ontrol   knobs  and   a  keypad   for   use  by
tmart  plug-ins.

A  plug-in     reque5tg  knob     as6ignment5  by     Sending  a     knob  request
command   to     the  mainframe.     The  mainframe     will   reply     with     a     status
me66age   indiEating     the   knob     assignment   was     Completed.   The  mainframe
will   Save    previous  a6signment6     to  the  knobs  before  it  fend5  the  knob
Status  me55age.   Both  the  knobs  and  the  keypad  are  always  a5BignEd  as  a
group  to    a  plug-in.     The  plug-in  may  individually  assign  functions  to
each  knob.      If   a     knob   ie     not  a6Eigned,     its  display     is  blank  and   it
controls  no     function.   Recommended     practice  i6  that  plug-ins  will   not
request   the     lT`.nob  +unction     without   a65igning  a  func=tion  to  both   knobs
(po3sit)1y  the  Same  function  to  both).

When  a     l<eypad  entry     i6  made,   the  mainframe  will   indicate  to  the
plug-in  the     k.nob  to     which     the     keypad     and,     henc=e,     the    entry     i€
assigned.   The  mainframe  will   also  provide  ieleEtion  me.ns  for  changing
the  assignment  of   the  keypad  and  a  means  for  activating  the  keypad.

The  plug-in     will   send  a  knot)  r.que.t  me55age  to  the  mainframe  te
initiate  knob    assignment.When    it    receives    the    knob    .t.tu.    r..dy
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mee5age,   the    plug-in  will     send  a    knob  d.f     me£€®ge    to    define    the

|      I::a::::r5.{::u5b:::pf::::.  T::i:a::::::: W:::[i:::::e :::Or:::::n :::
return  the    knot)  .t.tu.    fcr..tt.I  message    to  the    plug-in  when  it  i5
f iniehed.   The     plug-in  may     tend  new     knob     display     meiEage6     without
needing  to  request  knob  control   until  the  knobs  are  re.5gigned.

Whenever  the     mainframe  detects     a  Change     in  a     knob  position   it
will   .end  the  knob  Eh.nee  me6eage  to  the  plug-in   indic.ting  which  knob
was  changed,     the  number     of  detente     it  was  ch.nged  and  the  direction
the  l<nob     was  turned.     The  plug-in     will   respond     with  .ither     a     knob
updat.  or  tneb  I.i  message.

The  mainframe     must  prc]vide     a  means     for  Selecting  and  a€€igning
the  keypad     to  either     knob.   The  knobs  and  keypad  may  be  reas6igned  at
any  time     by  the     mainframe.   Knob     control   may  also  be  released  by  the
plug-in.   The    mainframe  will   Bend  a  knot)  tt.tu.  r.nov.d  message  to  the
plug-in  whenever     its  knob     a6€ignment   is     removed.   When  the  I<nobs  ar.
released  by    the  plug-in,     the  knob  display  and  control   will   revert  to
the  func:tion  that  was  previoii51y  Controlled.

2.3.1  Knob  MesfE.gee

knob  r.quest
knob  r.quett:   meE5age  tokens

The   plug-in     u6e5   this     c:ommand
Control   knobs.      The     mainframe     will
ine6sage.

to    request     assignment
respond     with     the    knob

of     the
t,tu,

knob  .t.tut  6tatu5
knob  tt.tug:  megfag.  tokens
BtatuE:   token  -€pecif ies  the  6tatu€  of  the  knobs

The  mainframe    uses  this    status  message  to  r.turn  knob  status  to
the  plug-in.   There  are  three  knc]b  status  tc)kens:  r.ady,  for..tt.I    and
r.mov.d.   The    r-.dy  token  i5  used  to  indicate  assignment  of   the  }`.nobs.
The  +erin.tt.I    token  indicates    c:ompletion    of     the    knob    display    a5
requested  by    a  knob    I.f  command.     The  r.aeved    token  is    used  by  the
mainframe  to     indicate  that  the  knobs  and   keyF)ad  have  been  reassignec).
This  might  be  in  response  to  a  plug-in  command  or   6ome  other  main+rame
action,
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knob  tl.f  which  title  min  max  value  units  type  {Eontrol   re6ol3 ....
(whit:h  title  min  max  value  units  type  {control   re6ol}...I
knot)  I.i I   fbeseage  tokens
whichs   token  -.pecif ie€  the  knob
titles  String  -  the  titl.  for  the  knob
min:   f Loot   -  the  minimum  legal   v.1ue
maxi   i leat  -the  maxifnum  legal   value
values   f loat  -  the  pre.ent  Setting  a+  the  +unction
units:   String  -indicates  knob  units
type:   token  -  indicates  .cale  tyF)e
control:   token  -indicates  type  c)i  Control
resol=   float  -indicates  knob  resolution

This  command     i5  used     by  the     plug-in  tc}     label   the     knobs.   This
me66age  may  .pecify  the  labelling  for  one  or  both   knc]b6.

The  tvh].ch     par.meter     .pec:ifies    to    whit:h     knob     the    definition
applies  using     two  tokens=   knobl   and  knob2.   The  t].+J.  parameter   i6  the
label     that     i6    assoEiated     with     the     knc]b.      It     iE     limited     to     15
characters.   The    .I.n  and  .ax  parameters  are  u6ec]  to  display  the  limits
of  the    cclntrol   range.     The    yaJue    par.meter    .pecif ie5    the    present
•etting  of     thecontrol.     Theplug-in    will   check     +or     out    of     range
conditions.   I+     a  value     ie  out     of   range,   the  plug-in  will   modify  the
l<nob  display     to  Show     the  nearest   legal   value  and  Set  the  functic)n  to
that  value.     The  unl.ts     parameter  6pecif ies    the  units  appropriate  +or
the  knob.   It  is  limited  to  10  characters.

The  type  parameter  spec=ifiEs  the  type  of   knob  control.   The  linear
token  selects     linear  Scaling.     The  dbnJ    token  6elect5    log    base    2
scaling.   The    dtim_lo  tot:En     6elec:t61og     base   10  sc:aling.   The  .t.p_125
token  6elec:t6     1-2-5  sequEnc:e  scaling.   The  cttntrt.)I   and  re5oJ   parameter
pairs  5pecif y    the  tyF)e    of   c:ontrol     providecl  for  the  function  and  the
resolution  +or    that  type.     There  are    three    ccjritroj     types:     Eo.r..,
eediu.  and    fin..   Each    has  a    re5oj  parameter  associated  with  it  that
defines  the  resolution  of  that  control.   The  res(tJ  parameter  associated
with  the  fin.  controJ  type  indiEateE  the  best  achievable  resolution  of
the  control     and  thus     may  be     used  te     determine  hciw  many  tignif ic=ant
digits  to    display  for     the  knob     function.   The  main+rome  will   use  the
res(JJ  parameters    to  round    or  truncate     {.Ecording  to  the  mainframE'£
human  interf ace    specif icatic]n)   values    entered  on     the  keypad     befc]r®
they  are  Sent  to  the  plug-in.   The  +in.  contr.]J  type  and  res  parameters
are  required    tc]  clef ine  the  func:tion  resolution.   The  I:a.r..  and  ..diull
controJ   types    are  optional.     The  mainframe  i6  not  r.quired  to  Support
the  o.diulp    coritr.tJ   type.      If   a  mainframe  does  not  have  medium  c:ontrol
capability,   it  will   ignore  the  n.diuo  control  token.

If   two    clef inition5  are    sent  for     the    Same     knot)     in     the    Same
message,   the  eecenc)  one  applies.

knob  `Ipdat.  which  value
knob  upd.t.:   message  tokens
whiEh=   tol<erl   -   indicate.  which   knob
v.1ue:   i leat  -  indiEate6  new  value
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This  message    is  .int    by  a    Smart  plug-in    to  change  the  present
valu.  of  a  knob  di.play  without  needing  to  redef ine  all  the  parameters
of   the     knob.   The     ~hjch  parameter  tpec:if ies  to  whiEh  knob  the  message
applies  and     ie  either     knobl  or     knob2.   The  tJajue  parameter  ®peci+ies
the  value  to  be  displayed.

knob  ch.ng.  which  control   value
knot)  ch.nq.:   megsage  tokens
whichl   token  -speci+i.6  which   knob
controls   token  -6pecif ie6  the  control   type
value:   Short  -  Spec:if ieB  the  direction  and  number  of   detent5

This  message  i6  used  by  the  mainframe  to  indicate  knob  changes  to
the  plug-in.   The  ivht.ch  token  will   be  either  knebl   or  knebz  to  indic:ate
whit:h   knob     was  changed.   The  c..Jntroj   parameter  gpeci+ies  which  type  of
Control  was  Selected  by  the  user.   It  i6  either  ce.ri.,  dl.diun  or  i in..
The  .Jajue     parameter   is    a  Short     integer   indic:ating  the  direEtic]n  and
amount  of     Change.   The     absolute  value    will   indicate    the    number     of
dEtEnts  the     knob  was     rotated  Einc=e  the   last  knob  Eh.ng.  me66age.   The
sign   indic:ates     the  direc:tion     -    positive    Sign     indicates    clot:kwige
rotation,   negative  Sign   indiEate6  counter-clockwise  rotation.

I

knob  k.ypad  which  value
knob  k.yp.d:   message  tot::ens
whic:h=   token   -   indicates   whic=h   knc)b
value:   i loat  -the  value  entered  by  the  user

:       This  Status    message  ie    used  by    the  mainf rame    to  send  a  keypad
value  to    the  plugLin     when  the     keypad  ie    .ssigned  te  a  plug-in.   The
mainframe  will     Send  this     me56age  after     the  user     has     c:ompleted     an
entry.   The     wh].ch   parameter     indicates  to     which   knob     the     keypad     i9
assigned  and     is  either     knobl   or     knob2.   The     L.aJue  parameter     is  the
value  entered     by  the    user.     The    mainframe    will     display    entry-in-
progre66  information     while  numbers     are  being     entered.   The  mainframe
will   handle     any  editing     that  might     be  done  using   keypad   keys.    If   an
entry  i5     Eanc:eled,   the     mainframe  will   not  send  a  knob  keyp.d  in.s6age
tc)  the  plug-in.

The  plug-in    will   respond    to  the    knob  Eh.nee    and     knob    k.yp.d
mesEage5  with    either  the    knob  tt.tu.    r..dy  message,  the  knob  upd.te
message  or  the  knob  del.t.  message.

knob  I.let.
knob  I).1.te:   message  tokens

The  plug-in     uses  this     command  request  removal   of   the  knobs  from
the  plug-in.     The  mainframe     will   remove     the  knobs     .ncl  Send  the  knob
•t.tut  r.mov.d  message.
2.3.2  Knob  E...Ihpl.£

The  following     examples  .how     me56age  exEhanges     between   a     Smart
Plug-in  and  a  diainframe  th.t  are  used  to  assign  and  control   the  knobs.
SFto  messages     shown  with     and  asteri5lr.     (I)   indiEate  a  transport   level
§RC  tent     to  the    mainframe  and     do  not     indicate  an  application   level
me86age.
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diainframe

mf  .eves  §RG  state
mf  acts  on  §FtG  .tote

mf   .ssign€  knc)bs
mf   .cttE  on  §FtG  State

mee6age

< ---SRG*---
---§FiG  query--->

<---knob  request------knob  statue  ready--->
---§RC  query--->
<---knob  clef ---

mf  +ormatE  display  ---knob  .tatuti  formatted--->
mf  acts  on  §FtQ  .tate           ---§F{B  query--->

<---§RQ  no_report
user  turns  knob                    ---knob  change---:.

<---knob  update---
mf  formats  display  ---knob  .tatu6  formatted--->
user  turns  knob                    ---knob  change--->

{---knob  update---
mf  formats  display  ---knob  status  formatted---}
mf   Saves  §FtG  state                      <---§FtG!*---
mf   acts  on  §RG!  State            ---§RQ  query--->

<---knob  delete---
mf  removes  knobs         ---knob  status  remc)ved--->
mf   acts  on  §RO  State           ---SR0  query--->

<---§F=O  no_report

Smart  Plug-In6

plug-in

user  pushes  button

pi  r.quests  knobs

pi   de+ine5  knobs

pi   hag  nothing

pi   updates  knobs

pi   updates  l'nob5

user  pu5he6  button

pi   done  with   knobs

pi   has  nothing

In  this    exalriple,   the    knobs  are  assigned  aE  the  result  of   a  user
touch  of     a  front  panel   button.   The  plug-in  requegt6  the  knob  function
using  the     knc)b  request     message  then  clef ines  the  knobs  using  the  knob
clef   message.     Two  knob  turns  by  the  user  are  r.ported  by  the  ITiainframe
to  the     plug-in   which     sends  c:hanges     to  the     l<nob  display  bac=k   to  the
mainframe.   The    plug-in  reque6t5  the  knobs  to  be  removed  af ter  another
user  touch  of  the  plug-in  front  panel.

Another  means  of   termination  of   the  knob  function   i5  shown  below:

mainframe                                                message

mf   .avei  §FtG  State                     <---SF}0*---
mf   acts  on  SRG  State            ---§FtQ  query--->

<---knob  request---
mf  assign€  knobs           ---knob  status  ready---;a
mf  acts  on  §ftQ  state           ---§R0  query--->

<---knob  clef ---
mf  formats  display  ---knob  5tatuE  formatted ---.;>
mf   .EtE  on  §Fte  state           ---§Fto  query--->

<---§Fto  no_report
user  turns  knob

mf   formats  display
user  turn.  t€nob

iiif   formats  display
other  mf  operation

---knob  change--->
<---knob  update------knob  €tatu5  formatted--->
---knob  Change--->
<---knob  update---

---knob  Status  f orlTiatted--->
---knob  status  removed--->
<---knob  .tatu6  removed---

plug-in

user  pushes  button

pi   requests  knobs

pi   clef ine8   knobs

pi   has  nothing

pi   upd.teE  knc]bs

pi   updates  knobs

pi   acl<s  knob  status

In  this    example,     the    user     .elec=t6    .n    alternative    mainframe
operation  that     cdu5es  the     l<nc]bs  to  be  reas€igned.   The  mainframe  will
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inform  the    plug-in  of  this  .ction.   The  plug-in  re6pendt  with  the  knob
tt.tu.  r.rev.d  meeeage  acknowledging  the  .ction.

2.. Cur.or.
Main fr.meg  will     provide  measurement

plug-ins  c:alled    Eursor6.   There    .re  four`o.rtic.I,  p.ir.a  and  .plit.
di.play  means
cur€or     mode6!

+Or     u5.     by
horizont.I ,

The  herizent.1     and  v.rtiE.I     modes  provide    a  visual     display  c]f
values  using    lines  that    ext.nd  the    length  or    height  of  the  display
area.   In    these  modes,   the  I:ur.or6  are  assoc:iated  with  the  axes  of  the
selec:ted  trace,     not  the    trace    it.elf .     Thus,     the    c:ur6ors    may    be
positioned  indeF)endently    from  the    trac:e  and  do  not  need  to  intersect
the  trace.   Curior  positic)ning   i6  controlled  from  plug-ine  by  selec:ting
axis  values.     All   mainframes    will   provide  the  horizont.I   and  v.rtic.I
[ursor  modes.     The  herizont.I   cLJrsor  mode  me.Eure5  horizontal   distant:e
using  vertiEal     lines.   The    v.rtiE.1     cursor     mode    lneagi.`res     vertit=al
di6tanc:e  using  horizontal   lines.

The  p.ir.d    and    .plit    modes    provide    a    visual     indication    of
selected    wave form    points.     A    marker     i6    provided     that     is     always
a6sot=iated  with     a  wave form     point.   Cur6or     positioning   is     Controlled
from  plug-ins     by  6elec:ting     wave form  point     numbers.   Only     digitizing
mainframes  provide  the  p.ir.d  and  .plit  modes.

Cursor5  are    selectable  in  the  .lx  and  .in  menu  modes  but  not  the
o.x  mode.     Menus.are  not  required  to  use  the  curBor  function.   The  knob
and  cursor     +unctions  are  mutually  exclusive.   Since  the  mainframe  uses
the  knobs  to  ccintrol   the  cur5ors,   the  plug-in  may  not  aBsign  the  knobs
to  another  i unction  when  using  the  cur.ors.   If  a  plug-in  has  requested
the  knob     function  then  .ub6equently  reque5t6  the  c:ur6or  function,   the
mainframe  will   notify  the  plug-in  that  the  knobs  have  been  reassigned.
If  a    pli`g-in  has    requested  the    cur6or     function     then     subsequently
requests  the  knob  func:tion,   the  mainframe  will   notify  the  plug-in  that
the  cur5ors  have  been  removed.

Oper.tiOn

The  following  meg.ages  are  used  to  Control   the  c:ur6or  functic]n.

cur-or  ..t  mode  [po51  pos2  idl   id2  6c:ale  of+Set  resol   unit.
Cwvfm   idJJ
cur.or  ..t:  message  tc)kens
mode:   token  -  indicates  cursor  type
post:   i loat  -position  of  cur.or   1
po62=   f lc)at  -position  of   c:ursc)r  2
idl:   String  -id  for  cursor   1
id2:   string  -  id  +or  curter  2
scale:   f loat  -.cale  factor  for  cur6or  values
of f set:   f loat  -of+set  value  tor  Eursor5
re5ol3   float  -resolution  of   Eureor  function
units:   string  -c:LJrEor  function  unlt6
wvfm_id=   integer  -specif ie.  wave form  number
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This  message    i€  sent    by  a    plug-Ln  to    request  the    use  of     the

curtEor  +unction.     The  mainframe    will  r.gpond    with    .    cur.or    .t.tu.
mme€sage  indiEating  the  actual   Status  of  the  cur6ors.

The  .ode    parameter  selects    the  Eur6or    mode    -    p.ir.a,    .plit,
horlzont.1,  v.rtiE.I  or  o+i .  The  p.ir.d  mode  .elects  a  pair  of  Eur6or5
to  be    displayed  on  a  Single  wave form.   The  .plit  mode  .eleEt6  a  Single
cur6or  to    be  dit}played     on  eac:h     of   two    dif ferent  wave forms.   In  this
mode,   the    ~vfl_I.d  parameter     i6  included     and  epeclf ie6     the  wave+erin
ldentif ication  of   the  wave form  on  which  to  place  cur6or  2.   The  wvfm_I.d
parameter  is    included  only  when  the  .ode  is  .plit.   The  horizontal   and
v.rtic.1  modes    Select  horizontal     or  vertical     cur6or.,  respectively.
When  the    a+f  .ode     is  .elected,   the  cur.or  display  i6  turned  a++.   The
posJ  and  pos2  parameters  are  not  used  when  a+f   ig  speci+led.

The  post     and  po52    parameters  Specify    the  initial     position    of
cureor   1  and  cur6or  2  respectively.   The  values  of   these  parameters  are
wavefc)rm  point    numbers  for    the  p.ir.d    and  .plit  nodes  and  divisions
from  I:enter  screen  i or  the  herizent.I  and  `/ertic.I  modes.

The  jdJ     and  ..d2    parameters  are  Strings  that  the  plug-in  uses  to
identify  the    function  being    measured  by    the  curfor€.     These  €tring6
will   be    displayed  just     to  the     le+t  of   each  Scaled  cur5or  value.   The
jdJ   String  will   be  placed  with  cur6or   I.   The  jd2  String  will   be  placed
with  Eursor  2.

The  scaje  parameter  speci{ie5  a  sc:aling  i.c:tor  the  mainframe  will
use  to    Convert  divisions    to  the    plug-in  units  being  measured  by  the
cur6or5.   The     mainframe  will   multiply  the  cur6or  position  in  divisions
by  the  scale  parameter  to  calculate  the  proper  display  value.

The  offset    paramter  6pecif ie6    the  offtet  valu.  of  the  Eureor  in
scaled  units.     The  mainframe    will   add    the  offset  value  to  the  sc:alecl
cur6or  value     be+ore  display.     Cur6or  di®play     can     be     calculatecl     a6
i ol 1 owe :

difp_value  a   (scale  I  curfer_po§)   +  offset

Where  di€p_value     is  the  displayed  value  in  plug-in  [urEor  units,
cursor_poe  i6    the  cur.or    position   in    divigiong  minus    position     and
Sc.je  and  offset  are  the  values  from  the  [urlor  ..t  me66age.

The  resoj     parameter  spec:if leg    the  resolution  of  the  units  being
measured.   The     mainframe  will     use  this     value  with     the  sc:Bled  cursor
Value  to    determine  how    may  digits     are  meaning+ul     tor  display.     The
formula  i6  a6  follows:

nun_digits  -int(log..(D=:::I:t¥::ueu   +  1

The  int  function  truncat.t  the  value  toward  a.

The  unz.tf     p.rameter  i6  a  String  defining  the  plug-in  units  being            |
meagur.d.   The    main+rame  will     append  this  .tring  to  the  L'nob  display.
The  knob  display  will   be  formatted  a5  follows:

i dn [ vat ue*E[al e+of f e.t I un i ts
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Where  idn     ie  the  I.dJ  or  jd2  qitring  for  that  cur.or,   value  is  the

curtior  value    in  divisions,     sc:ale  ig    the  scaJe    v.1ue,   a++set  is  the
offset  value  and  units  i6  the  unz'tf  .tring.

If  the    cur6ori  are    already  displayed,    this  in.6sage    i€  used  to
change  the  position  or  type  a+  curBors  or  to  change  the  knob  display.

The  plug-in    will  u.e    the  n+_di.pl.y    ..t  mess.ge    to  .elect  the
t~aveform  on  which  to  place  the  cursorg.

The  mainframe    will   Send    a  curter    .t.tu.  message  to  the  plug-in
eat:h  time    the  knobs  or   keypad  c:hange  the  position  of   the  cursors.   The
mainframe  will   control   the  6i=e  of   cursor  steps  +or  each  knob  detent.

ELir.or   liniti  mini   maxl   fnin2  max2
Eursor  lieiti:   me56age  tokens
mini:   +loat   -indicates  the  minimum
ma`^1:   i loat   -indicates  the  maximum
min2:   i loot   -   indicates  the  minimum
max2:   i loat   -   indicates  the  ma!<imum

This  message  is  used  by  plug-in6  to  Specify  the  limits  allowed  I)y
the  cursor5.     The  .I.nz     and  .a^'J     parameters  specify    the  minimum     and
maximum  limits     for   cursor   1.   The  .jr}2  and  lax2  parameters  Spec:ify  the
minimum  and     maximum   limits  for   Ei`r6or   2.   The  mainframe  will   not   allow
the  cur5ore    to  be  positioned  outside  the  range  Bpecif ied  by  the  plug-

will    Send    the    cur.or    .t.tu.    r..dy    message    in

Status   [po61   po52]   [valuel   value2]
me.Sage  tokens

-  indic:ates  EurEor  Status
position  of   Eur6or   1
position  of  cur6or  2-value  of   wave form  point  at  cursor   1
-  value  of   wavef arm  pc)int  at  cur€or  2

i5  sent  by  the  mainframe  to  indicate  cur.or  Status.
It  is  sent  each-time  the  position  or  gtatu5  of  the  cur.ors  i6  c:hanged.
The  status  parameter  indicates  the  .tatus  of  the  curBc}rg:   r..dy,  n.  or
r.rmv.i].   The    r..dy  token    indicates  that  the  cur.or6  have  been  .et  ag
requested  by    the  plug-in    and  is    sent  in  response  either  tci  a  Cur.cr
I.t  or    Eur.or  limit.  message  or  when  there  i6  a  change  in  the  control
l<nobs.   The    n.  token     is  .ent  by  a  r.altime  Only  mainframe  in  response
to  a    cur.or  ..t    command  when    the  p.ir.d    or  .plit    cur.or    .ode    is
r.que5ted.   The    r.rev.d  token    indicates  the    cursor3    are    no    longer
•5Signed  to    the  plug-in.     The  posJ     and  p(Js2    parameters  indicate  the
actual  position    of  cur6or     1.nd    cur.or  2  .nd  .re  only  ..nt  with  the
r..dy  Statuf    token.   These    positions  might    not  corr..pond    with    the
values  requested    by  the    plug-in.     These    are    the    values    that    are
di.played  by    the  mainframe.     These  values    will   be     in  divisions  from
Center.creen    for  horizont.1.nd    v.rtic.I    modes    .nd    v.rtical    or
horizontal   units    f or  p.ir.I    and  .plit    modes.   The    iJ.JueJ  and  ..aJue2
parameters  indicate    the  v.lue  of  the  wave form  point  on  which  cursor   1
or  cursor    2  resides,     respectively.   These  values  are  lnclud.d  only  i{
the  cur5or  mode  is  p.ir.I  or  .plit.   They  are  in  wave form  unlt5.

in..   The     mainframe
response.

ELirtor  .t.tut
curter  st.tus:

i       Status:   tol`.en
pc,sl=   +|Oat   -
po62:   f loat  -
valuel:   +1oat
values!   i loat

This  message
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2.5 Front  P.n.I  €.ttingt

Smart  Plug-In6

The  mainframe    will   rec]ueit  a  Smart  plug-in  to  Store  its  existing
front  panel     Setup  when    requested  by  the  user.   The  Smart  plug-in  will
•cEe6.  its    own  Stored  6etting6  buffer  to  Save  the  .tatLi6  necessary  to
r.Store  the    Current  front    panel   .etting.     The    mainframe    will     also
r.quest  .mart    plug-in6  to    r.store  a    previously  .aved    setting.     The
smart  plug-in  will  ace:ess  its  Stored  settings  buffer  to  return  it  to  a
previous  front     panel   .etting.   The  plug-in  must  bE  able  tc)  Store  up  to
10  front  panel   Settings.   These  Settings  will   be  Stored   in  plug-in  nc)n-
volatile  memory.

The  following     me6sage6  are    used  to    manage  front  pan.15etting6
storage  and  recall:

•etting  ttor.  number
•.tting  .tor.:  message  tokens
number:   us  -  €ele[ts  setting  number

This  Command     i6  .Ent     to  .mart     plug-in.  to    cause  them    to  Save
their  existing     front  panel     settings.   The  nueber  parameter  i5  used  to
identify  a    particular  setting.     The  Smart    plug-in    will     aEce5£     its
stored  settings    but fer  to    Save  its    front  panel  .ettings  and  respond
with  the  ..ttinq  .t.tu.  r..dy  message  when  it  has  completed  the  tasl::.

letting  r.E.11  number
•.tting  r.I.lls  message  tokens
number:   us  -  6elect6  getting  number

This  meeeage     is  gent    to  smart  plug-ing  to  c.use  them  tc]  restore
their  front     panel   ®etting5    to  .    previously  saved     value.   The  nuaber
parameter   indicates    whit:h  previously    stored  setting     i6  desired.   The
smart  plug-in    will   access    its  Stored    .ettings  buffer  tc)  restore  its
settings  to    the  previously    Baved  values  and  respond  with  the  ..ttlng
•t.tui  r..dy  me5Eage  when  it  has  Completed  the  tagL::.

•.tting  st.tug status
•.tting  .t.tug:   message  tok®nB
status:   token  -  indicates  plug-in  setting  status

The  plug-in     will   send     this  messag.    when   it     has  completed     the
setting  operation    requested  by  the  mainframe  in  response  to  a  ..tting
ttor.  or    ..ttinq  r.c.ll    message.  The    plug-in  will    .end    the    r..dy
status  tol¢:en    when  it    has  compl.ted     the  requested  Setting  operation.
The  plug-in    will   Send  the  n.  status  token  i+  the  getting  r.quested  by
the  mainframe  is  not  valid  or  not  available.

2.6  lot.r.ction€  I.ith  th.  M.in fr.in.  .nd  Oth.r  Plt.q-In.
Smart  F'lug-Ins     may  request  syt5tem  con+iguration  information  from

the  mainframe.     This  will     tell   the    .mart  plug-in  what  other  plug-ing
are  in     the  fyf)ten.     If  they  are  generiE  plug-in5,   all   qeneriE  plug-in
i unction  values    end  parafneters    can  be    requested.   If     they  are  Smart
plug-ins,  their  plug-in  typ.  can  be  requ.sted.
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2.6.i  B.neri[  Plug-InE

Smart  plug-in6    will   not     access    generic=     plug-in     functions    by
communicating  directly    with     the    generic     plug-in.     Generic     plug-in
functions  will     bE  inc:luded     in  the    .et  of     funEtion€  provided  by  the
mainframe  that     .mart  plug-in6    may  ac:ce5s.   The  i ive  ba.ic:  functions  -
gain,   a+fBet,   input   coupling,   input   impedance  and  bandwidth   limit   will
be  controlled     via  commands     Bent   to     the  mainframe.   The  generic  plug-
in'€  display    and  trigger     functions  will     be  c:ontrolled  via  the  Smart
plug-ill.s    aEces6    to    the    mainframe    new    trac:e    and     trigger     trace
de5Eription  funEtic]n5.

The  mainframe     will   provide  Smart  plug-ins  with   in+ormation   aboiit
generic  plug-ins     display,   trigger     and  au}{iliary  channel   clef inition5.
Smart  plug-in6  may  request  this  information  using  the  .y._cenfig  query
Command.

The  following     EomfTiand   i5     prc]vided   to     allow  Smart     plug-ins     to
Control   generic  plug-ins  that  are  installed:

g.neric  Eodm.nd  compartment   length  Eommand  params
q.neric  Command:   message  tokens
compartment:   char  -plug~in  EoiTipartment  -left,   center  or  right
length:   us  -spec:if ies  the  number  of   following  bytes
Eommand:   message  tokens   (2)   -valid   c:ommand   for  generic  plug-ins
param5:   5peEial   -value  of   new  Setting

The  cl?.part.erlt     parameter   indicates    the  plug-in  compartment   for
which  the     command   ig     intended.   The     Jerigth  parameter     gpecif ies     the
number  of     bytes  following     the     Jerigth     parameter     that     compose     the
cc)mmand   to     the  plug-in.   The  c(».Oar.d  parameter   i6  a  message  token   pair
that   specif ies     any  generic:     plug-in   c:ommand     clef ined   in     section     I.a
G.neric  Plug-int.     The  pare.5    parameters  are    the  parameters  that  are
normally     asEOEiated        with     the        speEif ic=     generic:     plug-in     command
Spec:ified  by     the  c.t8nar7d     parameter.     See     the     definition     of     these
commands   in  the  generic  plug-in  Section  f or  more  inf ormation.

The  Status  messages  that  are  returned  from  thef5e  commands  will   be
used  by    the  mainframe    to  update     its  Status  and  will   also  be  Sent  tc)
the  requesting    Smart  plug-in.     If  an    error  is    detected,     the    error
message  will     also  be    Sent  to  the  smart  plug-in.   The  Smart  plug-in  is
required  to  handle  error  Eondition6  a6  they  arise.

2.6.2 §..rt  Plug-tnt
Smart  plug-in6  may  Communicate  with  each  other   using  the  messag.5

defined   in     this  set:tion.     Smart  plug-ins     will   not  communicate  in  any
w.y  .xEept  through  the  interface  clef ined  in  this  Stand.rd.

There  is    a  single    me6iage  that     i6  used    tc)    route    information
between  Smart  plug-inE.   Smart  plug-in6  will   first  determine  the  system
conf iguration  before     attempting  to     .end  me65ages.   Messages  Eannc}t  be
Sent  to  generic  plug-in6.
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•dlart  qrettag.  dest  .rc  length  meg5age
•m.rt  dne€..q.:   message  tokens
dest:   Char  -  indicates  me5iage  destination
•rc:   char  -indicate.  meE5age  .ource
length:   u8  -£pecifie6  the  number  a+  +allowing  byte.
meEtage:   5peEial   -the  me65age  data

Thi.  me£Eage     is  used     by  Smart  plug-ins  to  c:ommunicate  with  eat:h
other.   The  dost  parameter  indicates  the  destination  compartment  of   the
message.   The    mainframe  will     use  this  in+ormation  to  .end  the  message
to  the    cc}rrect   plug-in     compartment.   The     src  parameter   indicates  the
compartment  name  of   the  message  gource.   It   i5  Set  by  the  Sending  plug-
in,   not   ttie  mainframe.   The  receiving  plug-in  will   ii6e  this   information  I
to  return  me§6ages  to  the  Sending  plug-in.   The  de5t  and  Src  parameters
can  be    determined  using    the  .y._con+ig    qu.ry  message  clef ined  in  the
next  Section.     The  length     parameter  6pecif ies    the    number     a+     bytes
following  the     Jength  parameter.     The  .es5age  parameter   is  the  mestlage
data  to    be  Sent     between  the  plug-ine.   The  +ormat   ig  specif led  by  the
plug-in  de6igner6     and  is    not   interpreted  by  the  mainframe  and   i5  not
part  of    this  speEif ication.     Each  in.rt    .e5..ge  meg.age    requires    a  |
response  from  the  rec:eiving  smart  plug-in.

2.6.3  §y.t.fn

Smart     plug-ins     may     get     gy6tem    conf iguraticin     information     by
sencling  the  .y[jonfig  query  message  to  the  main+rame:

•yilonf ig  query
ty5jonf ig  qu.ry:   me55age  tokens

The  mainframe     will   respond     with  the     following     status     me55age
giving  the  6ygtem  conf iguration:

tyE_Conf ig  et.tut  compartment   {repert_Eompart  name  uid  pi_type
[disp_channels  trig_chann.1s  au:<_channels]   [lninu._coupl I
[low.rJ.ndw]  [diff-ff.et]  [noJnv.rt]  [trig_vi.w]  [trig-ut]       I
[dig  channel£]   [g.t]}...
tysjenf ig  st.tut:  meg5age  tokens
compartment:   char  -  indicates  occupied  plug-in  compartment
report_compart:   char  -indicates  reporting  plug-in  compartment
name:   String  -Pioneer  nomenclature,   16  char   limit
uld:   string  -unit   identiflEation,   16  char   limit
pi_type:   token  -  indicates  plug-in  type
di6p_Ehannel6=   us  -number   of   display  I:hannels
trig_Ehannel6:   us  -number  of   trigger  Channels
au`^_channel6!   u6  -number  of   auxiliary  trigger  channels
•inu._coupl:   tor`en  -indicates  minus  Eoupling  Eapability
lo-rJ.ndw:   token  -indicates  lower  bandwidth  Capability
cliff-f+..t:   token  -indicates  dif+erential   offset  capability          I
noJnvert:   toL.en  -indicates  nc]  1nvertgion  capability                             I
trig_vlon:   token  -indiEat.a  trigger  vi.w  capability
trio-ut:   token  -indic:ates  trigger  Output  Capability
dig:   token  -indicates  digitizing  capability
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Channels:   us  -indicat.a  the  number  of  digitized  channels
q.t:   token  -indicates  group  execute  trigger  capability
This  message    gives  information  about  each  c:ontent€  of  each  plug-

in  Compartment     in  the  Byetem.   The  co.part.erit  parameter  €pecif ie.  the
name  of   the  compartment   in  whit:h  the  Smart  plug-in  ie  installed.   It   is
a  .ingle    EharaEter    the    mainframe    uie5    to    identify    that    plug-in
Compartment:   L,     C,   or     R.   The  Smart  plug-in  will   use  thi.  response  to
form  external     interfac:e    command     Syntax     for     its    par.e    tables    by
prepending  this  character  .nd  the  under€cc)re  tci  each  external   command.

The  report_coapart     parameter  specif lee  the  compartment  for  which
the  following    plug-in  Eharacteri6tics    are  being    repc)rted.   It     is    a
Single    character       the    mainframe      uses    to    identify    that    plug-in
compartment:   L,   C,   or  R.

The  pi._type     parameter   indicates  the  plug-in  typE=   ..neriE,   I)oth,
I..rt,  old    or  .fbpty.     Smart  plug-ing    iTiay  use    this  parameter  to  form
e:<ternal   bus     commands  or     for  formatting     menus     f or     display     to    be
con6i5tent  with     mainframe  usage.     The  »a.e     parameter   ig    the  Pioneer
nomenc:lature  name     for  the     plug-in   in     the  €pecif iec]  compartment.   The
uJ.d  parameter     i6  the    unit   identif ier     reported  by    the  plug-in.     See
Section  3.0     Common  Mess.g.a.      The     d].sp_char]rieJ5,      tr].g_chanrleJ=i     and
auk._channeJ5  parameters     Bpeci+y  the     number   of     display,   trigger     and
auxiliary  trigger  output  channels,   reap.ctively.   The  .inug_coupl   token
indicates    a       generic    plug-in    that    has    dif ferential     inputs.     The
lowerJ.ndw  tol{:en     indicates  a  generic:  plug-in  that  Supports  the  lower
bandwidth  functic]n.     The  di+f-ff..t  token  indiEate5  a  generic  plug-in
that  supports  the  differential   c)f fset  function.

The  noJnv.rt    token  indicates    a  generic:    plug-in  that    doe€
have  display    or  trigger  tiignal   inversion  capability.   This  affec:ts
operation  of    the  di.pl.y    ..t  and    trigg.r  ..t    messages    clef ined
section  1.16  N.w  Tr.E..

The  trip_vi.w    token  indicates    the  pli`g-in    .upports  the  trigger
view    function.       The    trio_out     token     indicates    the    plug-in     ig    a
triggering  plug-in    and  provides    a  single    output  trigger  on  both  the
display  and    trigger  outputs.   The  dig  token  indicates  the  plug-in  is  a
digitizing  plug-in     with  channels     number  of   digitized   inpi`t5.   The  g.t
token  indicates  a  plug-in  with  group  exec:ute  trigger  capability.

See  the    plugin_Eon fig  it.tu-    meg5age  in    6ec:tien  3.I     for    more
information  on     the  meaning     of   these    parameters.     This    message     may
Contain  other     Single  toh:enE    that  define  future  plug-in  capabilities.
Smart  plug-ins    must  be    able  to     ignore  capability  tol<en.  they  dc]  not
under fit and .

.fJi.pl.y qu.ry
•f_ditpl.y  qt.I.ry:   me65age  tol'enf

This  c:ommand     i6  Sent     by  Smart     plug-ins     to     determine     di6pl.y
•tatus.   The    mainframe  will     .end  the    fc}llowing  5tatu.  me.sage  a5  the  I
re,Ponseg
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qlf]]i.pl.y  .t.tu.  {6tatu.  wvfm_id  .ource_deec}. . .
•fJi.pl.y  .t.tui3  me€5age  tokens
•tatu6:   token  -  indic:ate6  dit)play  .tatu.
wvf in_id!   u5  -  trace  number
sourc=e_desc=   String  -.ourc:e  de.cription

The  Status    p.rameter  identif ies    the    .tatus    of    the    indicated
traEe.  There    ar.  f ive    etatu6  tokens.    The  ..I.[t-dJiv.  Status  token
indicates    .       .elec:ted    wave form       that     i€       a     live    wave form.     The
I.I.ct.I-tor.d  status    token  indiEate6    .  Selected  wave form  that  i€  a
Stored  wave form.     The  liv.    5tatu5  token  indicates  a  nan-Selected  live
wave form.   The    .tcr.d  status    token  indicates    a    nan-.Elec:ted    Stored
wavef arm.   The    nan.  st.tug  token  indicates  nc]  wavef orme  are  displayed.
The  ~vf._].d    parameter  epeEif ie€     the  trace    number  from     1   to    a.   The
source_de5c  i6     a  String  that  clef ine6  the  eourEe  input  dest=ription  +or
the     ®peci+led     trac:e.      It     has     the     .ame     format     a6     the     TRACE{ui>
DESCF=IPTI0N     link        argument     clef ined        in        the        Co..ar7d       Reference
Speclticatioris   llK`     Series  Fa.fly     ot  Products     doc=ument.   The     p\uq-ir`
will   be     able  tc]    scan  thi€     String  to  cibtain  useful   information  abc]ut
the  input  channels  that  are  inEluded  in  the  EourEe  description.

•f_ditpl.y  ..t  wvfm_id
of_I)ispl.y  ..t:   me65age  tokens
wvfm_id:   us  -   iridiEateE  selec=ted  trace

This  message     i£  Sent    by  a    .mart  plug-in     to  6elec:t  a  di.played
trace  from    the  list    rec=eived  in    a  hfJi.pl.y    .t.tu.    me.Sage.     The
wvf._jd  parameter     indicates  the    trace  to    be  Selected    and  must  be  a
~L.fl_I.d  value  reported  by  the  ef_di.pl.y  .t.tut  meg.age.   The  mainf rame
will  eelec:t    the  spec:if led    trac:e  and    return    the    .fJi.pl.y    .t.tug
message  to  the  plug-in.   Valid  wvf._I.d  values  range  from   1   to  8.

•f_trigger  .t.tus
•f_trigger  .t.tut:  me5€age  tokens
This  message    is  .ent    to  a    emart  plug-in    that    has    identif ied

itself  as    having  a    trigger  output     (using  the    pluqin_Eon+ig    .t.tu.
mefisage}   when     that  plug-in.a     trigger  output     is  Selected  fc)r  a  gweep
trigger  c)r     other  function.     This  will     allow  the    plug-in  to    use  the
following  message    to  .et    trigger  parameters    to    appropriate    values
whenever   it     iE  Selected     a€  the  trigger  eourEe.   The  plug-in  will   .end
the  .f_trio..r    .t.tu.  message    if  it    does  not    wi.h    to    Change    the
mainframe'€  trigger  parameters.

•f_trigg.r  ..t  level  Slope  c:oupling
•f _tri.9.r  ..t:  me65age  tokent
I.vell   float  -eeleEtg  trigger  I.v.1
elope:   token  -seleEt6  trigger  .lope
Coupling:   token  -€elec:t€  trigger  coupling

This  me66age     i.  .ent     to  a     fbainframe  by     a  Smart  plug-in  with  a
trigger  output    to  Set    the  trigger  parameters  +or  .11.weeps  or  other
func=tion6  for    which  the    plug-in'.    trigger    output     ls    the    trigger
source.   The  Jew.J  parameter  .pet:if ie6  the  getting  of  the  trigger   level
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control   in    divisions  from    center  .c:reen.   The  SJope  parameter  .elects
the  .lope    ef  the  trigger  control  and  in.y  be  either  plo.  er  .inut.   The
cotipJt.ng  par.meter     .ele[t6  th.    trigger  input    coupling    and    may    be
either  AC  or  DC.

I.in+r.A .... I.g.  meg.age
•.inf r.a.  in .... g.:  me66age  tokens
message:   gee  text

This  me6Eage    i.  tent    by  .    .mart    plug-in    to    a[ce66    internal
mainframe     Eommand6.        These     commands     are     mainframe     Spec:if ic:.      The
mainframe  will     Bend  the    ..in+r.me  ..... g.    with  appropriate    message
contents  as    a  response.     The  level     of  functic)nality  Supported  by  the
qiainframe  is    reported  in    the    .+Jd    .t.tut    message    by    the    Jew.I
parameter.  The    contents  of    the  ..in fr.Ite    o...ag.    me.gage    are    not
clef ined  in  this  interf ace  spec:if iEation.

2.7 upd.t.t
The  upc)ates    function  allows    a    .mart     plug-in     to    Ilionitor     the

changes  made     in   generic     plug-ins.   The    mainframe  will     handle  update
reports  to  smart  plug-ins  for  generic  plug-in6.

6.neric  Plug-tnt
Smart     plug-in€       may     request     updat.5     c)n     changes     in     generic

amplif ier   plug-in  functions  using   the  fcilLowing  message:

upd.t.  r.qu.5t  compartment  mc)de
upd.te  requ..t:   message  tokens
Compartment:   character  -.pec:if ie6  the  plug-in  compartment
mode:   token  -Epecif ie6  the  mode

The  co.part.ent    parameter     i6    a    Eharact.r     identified    by    the
•ysFonfiq    .t.tu.      message     (see    3.a    Cofhmon    rk).tag.€).     The    ltjde
parameter     €pec:if ies       whether     this    function     i.    being    enabled    or
disabled.   There     are  two     valid  tokens:   on  and  of+.   When  the  mainframe
receives  this     Command  with     the  on  mode  token,   it  will   .nable  updates
+ron  the    6peci+led     compartment     to    the    requesting     smart     plug-in.
Thereafter,  the    mainframe  will     Send  an    upd.te  .t.tu-in.6sage  to  the
reque.ting  plug-in    each  time    a  change     i6  made  in  any  of  the  generic
functions  of   the  .pecif led  plug-in.   When  this  me®6age  i5  rec:eived  with
thE  a++     mode  token,     the  main fr.me    will   not    send  any  further  upd.t.
•t.tu.  me56age6    for  that    compartment.   Note  that  thi.  me€6ag.  applie.
only  to    compartments  with     a  generic    plug-in.   The  smart  plug-in  mu.t
get  initial     generic  plug-in    .tatus  u.ing  the  o.n.ric  coma.nd  in.s6age
with  function  .tatu6  requests.

The  mainframe    will   Bend     the  ctatu5     inform.tion  to    the  plug-in
requesting  updates  u€ing  the  following  message:
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upd.t-.t.tu.  itatu6  [Eompartment  function  par.m]...
Lipd.t.  .t.tu.=   me66age  tokens
€tatu€:   token  -  indicat.5  update  etatu6
compartment:   Eh.racter  -.pecif ie6  the  plug-in  camp.rtment
functic]n:   message  tokens   (2}   -specif ieE  the  function
par®m:   variable  type  -function Parameters
The  Statu5    parameter  €pecif ie6    the  tyF)e    of  response.   The  r..dy

Status  tol(en  ie  tent  by  the  mainframe  in  respc]nse  to  an  I.pd.te  r.qu..t
message  f roln    the  plug-in.     No  other     parameters  are  included  when  the
€tatu5token    iBready.     The    .t.tu.    Status    token    is    €.nt    by    the
mainframe  when   it   i6  Sending  generic  plug-in  Status  to  the  Smart  plug-
in.   In     this  case,     the  rest     of   the    parameters  will   b.  inc:luded.   The
co.part.er}t  parameter     fpecif lee  the    compartment  i or  which  the  6tatits
information     applie..        It     it       one    of     the    c=ompartment     c:haracters
identified  by     the  .y._Eon+ig     .t.tu.  me66age     (L,C,R).     The    funct].{)ri
parameter  specif ieE     which  function     the  mainframe  i6  reporting  change
information  for.      It   ig    one  ef   the  Status  me55age  token  palr6  clef ined
in  Section    1.a  G.n.ric    Anplifier  Plug-Ine.     The  p.ra.  parameters  are
the  parameters    fc]r  the    6pecif led  function    a6  clef ined   in  .eEtion   I.a
G.n.ri[  Amplifi.r  Plug-Ini.

§cart  Plug-Infi

Smart  plug-in€     may  request     i`pdate6  f ron  other  Smart  plug-in6  by
sending  messages    clef ined  tiy    the  plug-ins    using    the    .ln.rt    .e...g.
me55age.   Mainframes  do  not  support  updates  +ron  Smart  plug-ins.

2.8  Error  H.ndling

Smart  plug-ine  will   use  the  error  me6€age6  defined   in  .ec:tion
Error  Handling.     For  eac:h  error  detected,   Smart  plug-in5  will   6enc]
appropriate  error     message  with  a  Status  byte  and  an  A§CII  me.sage
display.   The     mainframe  will     display  the     mee5age  a5     .pec:ified.
mainframe  will     handle  any     ey`ternal   A§CII     interfac:e  requirements
the  type  of   error  message  Sent  by  the  pli`g-in.

2.9 A§[II  tnt.rf.I.
This  plug-in/mainframe    Software  interface     provides  .  method  for

allowing   Smart     plug-inE  to     add   A§CII     .xternal   interfac=e  commands  tc)
the  list     a+   c:ommand6     accepted  by     the  mainframe.     The  intent  of   this
function   i6    to  provide    the    user     with     a    view    a+     the    instrument
{mainframe  and     plug-in5}   as  .  Single  device  rather   than  requiring  the
uter  to  .ddress  .ach  component  individually.

To  provide     this  Capability,   .mart  plug-ine  will   upload  a  Ep.c=ial
Set  of     tables  that     will   be    u-ed  by    the  mainframe'€  A§CII   interfac:e
par6er.   These  .  tables  will     include  all     the  information  nece55ary  for
the  mainframe     to  rec:ognize     valid  plug-in     external   Eommands  and   send
Semantic  actions  to  the  pli`g-in  when  those  commandt  are  received.

The  following    section  outlines    the  functions  that  are  necessary
to  Support    this  facility.     The  next    teEtion    defines    the    interface
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mes6age6  that    will  be    used  to    tran.fer  the    t.bleE  and  the  Semantic
1`      :::::::eb::::::.in:7:1::::=£ n:nt:::a::eco::::::am:La:u:::::::tf::::i :::

that  are  .peci{ic  to  a  particular  type  of  A§CII  interface.

2.P. I  O`rorvi.I-

Plug-In  ASCII     interface  commands  will   be  de+ined   in   a  BNF  format
by  the    plug-in  designer.     This  BNF    will   be  fed  to  translators  during
development  NhiEh     will   produce    tables  to    be  Stored     in  the  plug-in.
These  tablet     will   be     uploaded     to    the    main{raiTie     at     powerup.     The
fhainframe  provides     a  sEanner     and  a    par6er     for     interpreting     A§[II
interface  commands.     The  mainframe's    .canner  and     parser  will   use  the
tables  uploaded  by  the  plug-ins  to  translate  plug-in  commands  received
over  the    external     inter+ace    to    semantic     actions.     These    semantic:
actions  will     be     Sent     to     the     plL`g-in     when     plug-in     commands     are
reEogn i z ed .

There  are  two  types  of  mainframe  par.erg  and  6canner6,   type  E  and
type  R.     BeEauee  these    two  types    use  cli++erent     table  formats,   there
will   be    two  translators  in  the  design  group  and  two  Set6  of  tables  in
the  plug-in.     The  mainframe     will   ash.     +or  the  appropriate  table  using
the  c:ommands     defined   in     the  next     see:tion.   Both  mainframeg  will   send
the  same     semantic     actions     when     plug-in     commands     are     rec:ognized.
Detailed  Specifications    for  the    translators,     tables,     6c:anner6    and
par®erg   will      be   +ound     in   Appendi`rt     A.   The     following   paragraphg   give
overviews  of   each.

Tr,nsl,tor,
Both  translators    will   accept     a  specified     format  for  describing

smart  plug-in     A§CII   interface  commands.   This  format  will   be  a  context
free   LL(1)      grammar   in     Bat:k.us-NaL`r   Form   (BNF).    Terminals   and   Semantic
actions  of     the  grammar     will     be     explicitly     defined     prec:eding     the
grammar.   §emantiE     aEtion6  will     be  embedded     in  the  grammar   at   plac:e€
determined  by  the  plug-in  designer.

Each  translator     will     choose     terminal     and     nan-terminal     tc)ken
values  as    .ppropriate.   The    plug-in     designer     will     choose    eemantiE
action  token  values.   Each  translator  will   produce  .  token  map  clef ining
terminal     token       values    to    be     used     by    the     mainframe's    sc:anner.
Translator  type     E  will     prodi`c:e  a  production   list   and  an  LL   (1)   parse
table  in     addition  tc]     it.  token  map.   Translator  type  R  will   produc:e  a
production  list  and  a  link   list   in  addition  to  its  tol<en  map.

T,b1,,

The  token     map  will     contain  a     mapping  of   the  token  names   (A§[II
Strings)   to    the  valu®6    .ssigned  by    the  tran.later.   The  type  E  token
map  will     .leo  cc)ntain  abbreviation   infc)rmation.   The  abbreviations  are
chosen  by  the  plug-in  designer  and  .peci+ied   in  the  plug-ln  BNF  file.

Ver.ion  2.2 2. 9.I May   5,    1986



page  62 Smart   Plug-In5

The  production     lists  will     c:c)ntain  tokenized    repre5entatic)n6  of

:::i:::a::ti::6to::nt::p :::g:i: 3::::::ionT::5:a:;:e i:I::5R?:e those         )
The  par.e  tabl-produced  by  the  type  E  tran.later  i6  a  ltiapping  of

terminals  and     nonterminalE  to    prc)ductic]n§.   Bec=ause    this  matrix     has
many  zero    entries,   Sparse  matrix  reduc:tion  techniques  will   be  used  to
reduce  the  Size  of  this  table  a6  stored  in  the  plug-in.

The  link     list  produced    by  the    type  R  translator  will   contain  a
list  of   producticins  and  addreBEes  to  be  used  at  pc]wer  up  time.

There  are  Size  limitations  for  each  of  these  tables.   See  Appendix
A  for  specifications.

LJpload

At  powerup,     the    mainframe    will     request     th.    type    of     tables
appropriate  for     that  mainframe     (E  or  R).   The  plug-in  will   upload  th.
tables  requested.     E  type    tables  will   be  loaded  into  a  Separate  6paEe
reserved    for     plug-ins.     R    type    tables    will     be    linl'.ed    with     the
mainframe'g  tables  during  the  powerup  proce.s.

L.xic.I  An.lyz.r€
The  lexical     analyzers  in     the  mainframes    convert  the    Stream  of

A§CII   input     charac:ter5  to  a  stream  of   tokens  using  both  the  mainframe  ;
and  plug-in     token  maps     proditc=ed  by     the  associated     tran5lf\tor.     The  (
Stream  e{  tokens  is  passed  to  tlie  par5er  under  control   of   the  parser.

P,r,trE
The  mainf rame  parseri  match  the  Stream  of   tokens  i ron  the  scanner

with  plug-in   (or  mainframe)   produc:lions  and  emit  semantic  actions  when
appropriate.   If   the  tol'en  stream  does  not  match  a  pr®ductien,   a  Syntax
error  is  dec:1ared  and  a  recovery  proc:es6  i6  begun.

2.,.2  M..5.get
The    following     interfaEe    in.6sage5    are    used    to    transfer     the

information  nece€6ary  to  support  th.  functions  de6[rib®d  above.

•xt.rn.I  r.q_t.bl. ttype  f type
•xt.rn.I  r.q_t.bl.:  message  token.
ttype:   token  -specif ies  table  type
ftype:   token  -Epec=if ie5  f ormat  type

This  command     is  sent    by  the    mainframe  to  request  plug-in  table
information.   There    are  two    table    types,     E    and    R    fc]r    the     ttype
parameter.   The    ftyp.  parameter     Spec:i+ie6  the    bus  form.t.     The    only
tol<en  presently    defined  is    CF   (for     Codes  and  Form.ts}.   The  plug-in
will  respond  with  the  .xt.rn.I  t.bl._dat.  me5sag..
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•xt.rn.1  t.bl.J.ta  lmpb  [ttype  ftype  data]
•xt.rn.I  t.I)I._d.t.:  message  token.
Impt):   token  -   long  mefisage  protoc:ol
ttype:   token  -fpecif ies  table  tyF]e
ftypE:   token  -tpecif i-6  format  type
data:   Special   -table  information

This    message      tranef ere    plug-in       t.ble     inf ormatic)n      to    the
mainframe.   The     Jlpb  paramet.r     is  the  long  me66age  protoEol   byte.   See
Section  6.I.4  Long  I.it.9.i  for  the  meaning  and  use  of  this  parameter.
There  are    two  table  types,  E  and  R  for  the  ttyp.  parameter.   A  plug-in
will   send    a  none    token  +or  the  ttype  parameter   if   it  does  not  have  a
table  for     the  requested  format.   The  ftype  paralTleter  6pecif ie6  the  bi`€
+ormat.   The    only  token    presently  clef ined     i6  CJ.   The  format  for  thE
table  data  is  6pec=if ied   in  Appendix   A.

•xt.rn.1  a..Sage  lmpb  [length  me6sage]
•xtern.I  ..fB..oe:   message  tokens
lmpb:   token  -   long  message  protocol
length:   us  -number  of   following  byt.6
message:   special   -the  interf ace  message

This  message  returns  an  A§C]I   interface  message  to  a  plug-in.   The
le5sage   i6     composed  c]+     semantiE   action  tokens  and  parameters  clef ined
in  the    plug-in  grammar.     The  format  for  the  message  data  is  specif ied
in   AF)pendix     A.   The   Jerigth   parameter   spec:ifieE  th.  number   a+   following
bytes.   The    Jppb  parameter     i6  the     long  message    protocol     byte.     See
Section  6.1.4  Long  He6sag.£  fc]r  the  meaning  and  use  ef  this  parameter.

•xt.rn.I  .t.tut Btatu5
•xt.rn.I  .t.tu.:  me66age  tokens
etatuss   token  -  indic=ates  plug-in  .xecution  €t.tug

This  message  i6  Sent  in  rEspon.e  to  an  .xt.rn.1  A..E5.g.,  .xtern.I
+poode,  .xt.rn.1    long_foriii,  .xt.rn.1    ..tJ.ta,  .xternal  int.rfJata
or  .xt.rn.I     op.r_Eoopl  message.     The  Status  token  i6  r..dy.   A  plug-in
will   always    respond  with    either  this    Status  message    or  cine     of   the
clef ined  error  mee5ages  to  Each   interface  me6gage.

2.9.3  BPIB  Cede.  .nd  Fore.t€

This  eec:tion     de+ines  the    Main fr.me/F'1ug-In     6of tware     lnterf ace
commands  that     are  necessary    to  Support  .peEif ic  functions  clef ined  by
the  Tektronix     Codes  and     Formats  document     and  the     CoaR.rid  ^eferer7ce
Specl+icatloT.s   11K`  Series   Fa-lly   a+   Products   doc=umer`t.

Inlt
The  .ff.ct     ef  thif    command  iE    to  Set  the  instrument  to  a  known

•tate-When     the  mainframe  receiv.E  this  c:ommand  over  the  bus,   it  will
send  pluginionfiq    init  messages    tci  .ach    plug-in  to    cause  them    to
reset  all     settings  to    predef ined    States.     §e.    section    S.O    Cofnmon
M.s5.9..  for  the  clef inition  of  the  plugin_cent ig  inlt  me.sage.
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Long  Fern  Col/EN=F

This  function     Eontrole  the  type  of   command  header  reporting  done
by  the    instrument  when    a  Set  or  help  query  i.  received.   If   long  i cirm
i.  di.abled,     Eommand5  are    reported  in     abbreviated  format.   When   long
form  is  enabled,   commands  are  repc)rted  in  full   length.

•xt.rn.1  long_form  mode
•xt.rn.I  long_ford:  meg.age  tokens
modes   token  -  indicates  reporting  node

This  command     iB  Sent     by  the     mainframe  to    control   the    type  of
reporting  for     Set  query    commands.   The    .ode  parameter     epeEif ie5  the
repc)rting  mode.   The  en  token  eeleEt6  full   length  format.   The  off   token
selects  abbreviated    format.   The  plug-in  will  Send  the  .xt.rn.I  .t.tug
r..dy  me56age  in  re.pon5e.

S.t fu.ry
The  following     two  me66ag.a     are  u6.d     to  implement  the  .et  query

t:ommand   clef ined   in   Codes   8r.  Formats.

•xtern.1  t.tdu.ry type
•xt.rn.1  €.tdu.ry:  mee5age  tokens
type:   token  -  indicates  query  type

This  me56age     i6  Sent  to  eac:h  plug-in  when  the  mainframe  reEeiveg
the  SET?    command.   The     type  parameter   indicates  the  type  of  re.ponge.
The  A§CII     tol'en  reque.t5    the  eetting6     to  be     gent   in     A§CII   enc:oded
foriTiat.   When  returned  aE  a  command,   this   information  will   be  processed
by  the     A§CII   interfac:e     parser   in  the  Same  way  .6  any  ASCII   interface
c:oiTimand.   The     form  cif     A§CII   headers     is  determined     by     the     .xt.rn.1
long_form  message     (se.  above).   The  bin.ry  token  requests  the  6etting5
to  be     sent   in  binary  encoded  format.   When  returned  as  a  c:ommand,   this
forlnat  will   bypass  the  parser  and  be  returned  directly  to  the  plug-in.

•xtern.I  s.t_.t.tug  lmpb  [length  .tatu6]
•xt.rnal  i.t_Et.tu.:  me56age  tokens
lmpb:   token  -long  message  protocol
length:   us  -number   of   following  bytes
6tatug!   special  -  plug-in  Setting.

This  message    iE  sent    by  a  plug-in  when  it  receives  the  .xt.rn.I
I.t|u.ry  message.     The  J.pb    p.rameter  if    the  long    message  prc}tocol
byte.   See    section  6.1.4  Long  M.e..g.5  for  the  meaning  and  use  of  this
parameter.   The     J.ngth  parameter     6pecif iee  the  number  a+  byt.6  in  the
me€5age  following     the  Jer}gth     parameter.   The    Status  par.meter     is  an
ASCII  or    binary  li.t    of  all     plug-in    functions    .nd    their    present
•ettings.   Note    that  plug-ins  6hoi(ld  not  report  any  query  enl.y  headers
for  this    message.   The    plug-in  i€    re5pon6ible  to  pr.pend  compartment
de6ignatort  where  appropriate.
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•xt.rn.I  ..t_d.t.  1mpb  [1.ngth  data]
•xt.rn.I  ..tJ.t.:  message tokens
lmpb:   token  -  long  message  prc)tot:ol
lengthi   u6  -number  ef  following  byt.g
data:   special  -plug-in  .etting6  data

This  message     ie  .ent     to  lmart     plug-in€  when     the  mainframe  has
received  a  binary  Setting  over  the  external   I)u6.   The  J.pb  parameter   i6
the  lt]ng    message  protocol     byte.   See    seEtion  6.1.4  Long  rle5Eag.I  for I
the  meaning     and  use  a+   this  parameter.   The  length  parameter  specif ie.
the  number  of   bytes  in  the  in.ssage  following  the  Jengtt}  paramet.r.   The
data  ie  the  bin.ry  Status  that  the  plug-in  .ent  in  a  pr.vioiie  .xt.rn.1
•.tjtatu.  message.    The  plug-in    will  6end    the  ertern.I  .t.tu.  r..dy
message  in  re5ponge.

kelp  Cho.ry

The  following     two  messages     are  used  tci  implement   the  h.1p  qiiery
command   clef ined   in   Coc]es  &  Formats.

•xtern.I  h.lp|u.ry
•xtern.I  helpduery:   me56age  tokens

This  me65age     is  sent  to  each  plug-in  when  the  mainframe  rec:eive6
the  HELP?  command.

•xternal  h.lp-t.tu.1mpb  [1ength  gtatue]
•xt-rn.1  h.lp_.t.tut:  message  tot:en5
1mpb:   token   -   long   message  protoc:ol
length:   u6  -numb.r  of   +allowing  bytes
status!   String  -plug-in  settings

This  Iiie5sage    i€  sent    by  a  plug-in  when  it  receives  the  .xternal
h.1pj)u.ry  li`es5age.     The  Jlpb     parameter   i6    the  long  me5gage  protc>col
byte.   See    set:tion  6.1.4  Long  M.E6.g..  for  the  meaning  and  use  of   thi.
parameter.   The     Jer7gth  F)arameter     .pecif ies  the  number  of   bytes  in  the
message  following     the  Jerigth     parameter.   The     status  parameter     i€  an
A§CII   list     of   all     plug-in  command  headers.   Note  th.t  plug-in5  Should
not  rEpc)rt     any  query     only  headers     for  this     command.   The  plug-in   is
responsible  to  prepend  c:ompartnent  de5ignator6  where  appropriate.

Ev.nt  Reporting
Event  reporting     i6  done    u.ing  the    error     messages    clef in.c]     in

section  3.2    Error  H.ndling.   The  text  a€5oEiated  with  &n  error  me6€age
i6  returned     over  the    GPIB  when     lenq_ford  i6  en.bled.   Smart  plug-ing
will   .end    the  error  te:<t  when  requested  by  the  main fr.me.   It   i6  up  to
the  in.in frame  to  determine  whether  to  tend  the  text  over  the  6F.IB.

G.n.r.1  R.porting
Smart  plug-in5    may  be    required  to  Send  messages  to  the  ext.rnal

buqE  as     a  result  of   a  command  or  query.   The  message  in  this  section   is
provided  +or  that  function.
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•l.t.rn.1  int.rfJ.t.  lmpb  [length  data]
•xt.rn.I  int.rf_I).t.i  me66age  tokens
lmpb:   token  -  long  meE€age  protocol
length!   u6  -indicates  the  number  of   +allowing  byte.
data:   special   -external  bus  message

This  meg.age    iE  used    by  smart  plug-in.  to  tranEf.r  a  message  to
the  .xternal     bu..   The    I.pb  parameter     is  the     long  message    protocol
byte.   See    Section  6.I.4  Long  M.s5.g.E  for  the  meaning  and  use  of  this|
parameter.   The    Jength  parameter     cpeci+leg  the  number  of   bytes  in  the
message     following       the     length     parameter.     The     data     i6    +ormatted
information  ready  for  transfer  over  the  external   bus.   The  mainframe  is
not  required  to  interpret  the  type  or  Eontent3  of  data.

This  fnessage     is  also    used  by    mainframes  to    pass  data  direc:tly
from  the    bus  to    the  plug-in    without  running     it  through  the  par€er.
This  may    be  required  when  binary  data  is  sent  over  the  bus  to  a  plug-
in.   In    this  case,     the  data     is  external     bus  data  for  a  plug-in.   The
plug-in  or    mainframe  will     Send  the    .xt.rn.l  .t.tu€  r..dy  message  in|
response  as  appropriate.

Op.r.tion  Coeplete

Smart  plug-in6     may  Send     an  operation     compl.te  Status  when  they
have  completed     Certain  operations    that  take    a  signif icant  amount  of
time.   These     operations  are    determined  by    the  pli`g-in     designer.   The
plug-in  will     use  the    follciwing  message     to    transmit     the    operation
complete   information     to  the  mainframe  which  will   handle  informing  the
GFIB  of   the  plug-in  Status.

•xternal  ep.rjompl   Eode  inde>:  Channel
•xternal   oper_Eompl =   me55age  tokens
code:   ui   -  indicates  operation  ccindition
index:   int  -speci+ies  text  me56age
c:hannel:   u6  -indicates  a+fected  channel

This  me5Eage     i6  Sent     by  a     .mart   plug-in     when   lt   ha.  t=ompleted
certain     operations.       The    cr]de     parameter     indic=ate6    the    operation
condition  that     was  completed.     The  I.ride.v     seleEt6  a  t.:.:t  message  that
gives   information  about  the  Completed  operation.   The  cAanr.eJ   parameter
indicates     the       af fec:ted     channel        i+     any.      If     a    c:hannel     is    not
appropriate,   the  channel  parameter  will   be  get  to  a.

Ver.ion  .nd  Conf igur.tion  Ou.ri.i
These  GF.IB    queries    request     in+ormation     about     the     instrument

ey6tem   including     th.  plug-in6.     The  mainfram.     will   utEe     the  messages
clef ined     in    eeEtion    3.a    [ofneon    Me.e.q.I    to    get    the    information
nee:e6sary  to  r.espc}ncl  to  these  queries.
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Loc.I  Lockeiit

The  purpose    of  this    function  i6  to  prevent  the  oper.tion  of  the
in€trum.nt  from    the  front    panel   controls  within  certain  restric:tions
and  rules.   There  are  two  modes  of   operation,   1oc:ked  and  unlocked.

There  are    two  Special     buttons  called     the  display  ON/OFF  button  I
and  probe    ID  button.     The  plug-in    will   Bend  the  ch.nn.I_id  .t.tu.  or
preb._id  tt.tut    message  respectively    when  either  c)i  th.ee  buttons  it
activated.   Smart    plug-ins  that  use  the  generic  c:apabilitie5  will   also
tupply  a  generic:   ]D  button  +or  each   input  Channel.   Smart  plug-ins  that
do  not     have  display     channels  may  Supply  an   ID  button  who.e  operation
i6  Similar     in  +unction  to  the  generic   ID  button.   However,   this  button
may  cause    the  smart     plug-in  to     perform    certain     ac:tiong     (6uc:h     as
putting  i`p  Status  menus)   while  the  generic   amplifier  plL`g-in   ID  button
action  is    only  gent     a3    a    status    message    to    the    mainframe.     The
mainframe  dec:ideE  what  operation   i5  requested  when  the  generiE  plug-in  i
ID  button  is  pushed.

In  unlocl<ed     mode,   all      plug-inB  will     reBpc)nd  to  all   front`panel
button  c)perations.     F'ushe5  of     the  generic   ID  buttc]n   {for  both  generic:
and  Smart     plug-in£)   will     cause  a  message  to  be  tent  to  the  main+rame
that  the    generic:   ID    button  was     pushed.   Wh.n     other  buttons  on   Smart
pli`g-in6  are  pushed,   the  smart   plug-in  will   Send   a  bLJtton  push  message
to  the    mainframe  to    notify  it    that  a    front  panel     button  has    been
pushed.   The    mainframe  will     not  try    to  interpret  the  action  required
from  the  pushing   the  button  but   it  may  notify  the  ASCII   interfac:e  that
a  button  was  pushed.   The  smart  plug-in  will   take  appropriate  action   in  I
response  to  the  button  that  was  pre€5ed.

In   locl:ed     mode,   Smart     plug-in5  will     .till   report  the  push  of   a
generic   ID     button  to  the  mainframe.   However,   Smart   plug-ins  will   tal::e
no  action     that  would  normally  be  a6eoEiated  with  the  pre.sing  of   that
butte)n.   All   other   front  panel   buttons  will   be  ignored.   The  Smart  plug-
ins  will     not  notify     the  mainframe     or  take     any     action     when     those
buttons  are  pushed.

6Eneric   plug-inE     will   not     be   infc]rmed     o{   changes     in  the  front
panel   mode.      They  will     always  report  presses  of   the  display  ON/OFF  or
probe   id     buttons.   The  mainframe  will   determine  whether   c}r   not   tc}  take
any  ac:tion     in  response    tci  the  button  push  based  on  the  lot:al   lockout
state,

To  Select     local   lockout     mode,   a    mainframe  will     send     .xt.rnal
fpnode  me66ages  to  each  plug-in.

•xt.rn.I  f p-bode  mode
•xternll  f ppode:  messag.  tDl'.ens
mode:   token  -  indic:ate5  front  panel   mode

This  mE55age  eeleEt5  the  front   pan.1   operational   mode  to  be  ..-Jde.
The  lock.I    token  causes    the  plug-in    to  enter  the  front  pan.1   lock.d
mode.   The    unlock.d  token    cau5e5  the    plug-in  to  respond  to  all   front
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panel  Eontrols.     The  plug-in    will    Send    the    .xt.rn.I    .t.tut    r..dy
dieE6age  in  regpon6e.

•xt.rnal  f pJutten button
•xt.rn.I  fpJuttons  me5eage  token.
buttonf  us  -  indic:.tee  the  button

This  fhe6eage    ii  tent    by  a    .mart  plug-in    when  one  of   its  front
panel  buttons    is  pre..ed  and  if  the  front .panel   gtatu6  i®  not  locked.
The  .uttori     parameter  ig    a  number     that   indicate.    which    button    was
pressed.   This     number  only    hag  meaning     to  the  plug-in.   The  mainframe
in.y  use    this  me6Eage    to  generate    an  §FIB    for  the  ext.rnal   bus.   If  a
Smart  plug-in    also  h.a  a  channel   id  button  it  will  use  the  Eh.nn.lid
message  f or  reporting  action  on  that  button.

Group  Ex.tut.  Trigger

This    func:tion    allows    the    external     inter+ace    to    initiate    a
predef lned  action.   Smart  plug-ing  may  specify  the  use  of   this  func:tion
at  powerup.     See  ieEtion    3.1  Power`Ip    §.qu.nE.  +or    detail..   When  the
mainframe  receives    a  Group    Execute  Trigger     from  the  external   bus  it
will   notify    plug-in5  that  have  sent  the  ..t  token  using  the  following
message:

.xt.rn.1  ,et
•xtern.I  .et:  meg.age  tokens

This  me£5age     is  Cent     only  to    smart  plug-ine  that  have  Sent  the
I.t  tok.en    in  the    pluginjonfig  .t.tu.    meg.age.   The    plug-in    action
taken  when  this  message  i.  received   ig  Spec:ified   in  the  plug-in`s  EI§.

2.10  N.w  Tr.[e  .nd  Trigg.ring

Smart  plug-inc    are  allowed     to  clef ine  new  trace  entries  known  af
functions.   For     E  type  mainframes,   informaticin  about  plug-in  i unctic}ns
will   be    .eparate  from    the  tat]le     information  clef ined     in  eec:tion  2.9
ASCII   Interf.ce.     For  R    type  mainframe.,   additional   information  about
function  descriptions    I~ill   be     included   in  the  plug-in  tables  for  the
mainframe  parser.   This  Section  clef ines  the  limit.  of  plug-in  new  trace
capabilities  that     are  supported     by  the    mainframes.   The    details    of
funEtion  clef inition  and  upload  +ormat   are  Bpecif ied   in  Appendix   A.

When  a    smart  plug-in  function  has  been  selected  by  the  user,   the
mainframe  will     Bend  a    description  of  the  Selection  to  th.  plug-in  in
reverse  Politih    format.   The    plug-in  has    the  option    of  notifying  the
mainframe    that       it    cannot    per+arm    the    reque.ted    operation.     The
iliformation  about     functions    uploaded     for     type    R    main fr.meg     will
Eontain  sufficient     information  tc)  prevent  the  mainframe  from  allowing
the  u.er    to  Select    operations  that    the  plug-in     (or  the    lnainfr.me)
cannot  pert arm.

The    following       messages    .re    used    to    Control     Smart     plug-in
function,g
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+unction  ..I.[t  mode  status  seq_nun  [data]
furiction  ..I.Et5   me66age  tokens
mode:   token  -celect6  func:tion  mode
•tatu5:   token  -  indicates  .election  €tatu6
•eq|iums   us  -.pecif ies  -equence  number
data!   special   -de5cribee  reciueited  operation

Thi.  message     i6  sent  by  the  mainframe  when  a  plug-in  function  is
a.lected  from  its  new  trace  menu.   The  lode  parameter  .pecif ies  whether
the  function  is  a  trigger  or  display  funt:tion  output  using  two  tokens:
triqg.r  and    di.pl.y.   The  status  parameter  indicates  the  5tdtu6  of  the
function  and  may  be  either  .n.bl.  or  di..I)1..   When  the  co.bl.  token  iE
•ent,   the    plug-in    will     enable    the    output     (if     possiblE}     of     the
Operation  speEif ied     by  the    data  parameter     for  the    .equenEe    number
specif led  by     the  seq_ntil     parameter.   The     seq_riu.  parameter  Spec:if ies
the  position  in  the  display  output  sequenc:er  for  the  function  and  i5  a
value  from    1  to     12.   The    di[abl.  status    token  causes  th.  plug-in  to
remove  the  function  from  the  gpeEif i.d  sequence.   The  data  parameter   is
tent  only    with  the    .n.DIE  ..tatug    token.   The    f c)rmat    f or    the    data
param.ter   is  6pecif led   in  Appendix   A.

+unctien  .tatui  gtatu5
function  Status:   message  tokens
5tatu6:   tot:en  -  indic:ates  plug-ln  funt:tion  status

This  message    iE  sent    by  a    plug-in  in    response  to    a    fun[tien
•.1.ct  message.     The  Status    token  indicates  the  .tatL`s  of  the  plug-in
function  Operation    and  i6    either  r..dy    or  un.ble.     The  r..dy    tolr.en
indic:ates  the    plug-in  has    pert armed     the    requested    operation.     The
un.ble  token     indicates    the    plug-in    cannot    perform    the    reqiiested
operation.   In     this  case,     the  plug-in     will   make    no  changes     to     its
display  sequencer  output.

2.11  Trigger  View

Mainframes  will     provide  a    facility  to    display    the    triggering
point   f or  Smart   F)lug-ins   in  the  right  c:c)mpartment.   This  di.play  may  be
either  the    actual   wave form    Supplied  by    the    plug-in     in    the    right
compartment  or    a  marker    generated  by    other  means  that  indicates  the
instant  of     triggering.   The    plug-in  in     the  right  compartment  must  be
the  trigger    fourEe  for    at  least    one  timebase    for  this    funEtion  to
Operate.

This  function    requires  a    calibration  procedure.   See  the  .ection
5.4.6  Triqg.r  Vi.w  I.lit]r.tion  in  6.ction  5.0  C.lit)r.tion  for  details.
The  mainframe    will   manage    any    Eonstante    needed     to    calibrate     the
trigger     view    function    and    will     be    re6pon€ible    for    using     those
constant.  to    display  the    triggering  point    at  the  proper  loc:ation  on
the  display.

Smart  plug-in6  in  the  right  compartment  will   noti+y  the  mainframe
during  the    powerup  Sequence  if   they  have  this  capability.   See  section
I.I  St.rtiip    §.quen[.  for    details.  When    the  mainframe  rec.ives  this
notif ication,   it     will   provide    means  for     .elec:ting  the    trigger  view
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function  in     its  new    trace  menu     if  the    trigger  view    display  is    an
ac:tual   wavef arm.

The  trigger    view    function    fnay    be    selected    from    either    the
®ainfr-me.6  new    trace  menu    or  a    menu  from    the  .mart     plug-in.     The
Signal   outpi`t     for  display     i6  always  available  at  the  AB-13  and  AB-1l
int.rfac:e  .ignal     lines   (See     the  JJOOO     Ser].e5  Plug-Jn     to  #aj»   Frane
Interface  Hamual\.

trio_vi.N r.gu.tt  status
trig_vi.N  r.qu..t:  me66age  tokens
Status:   tol<en  -  selects  operation

When  the  trigger  view  function   i€  selected  from  a  pli`g-in'6  menu,
the  plug-in     will   Send     this  meggage    to  the    mainframe  to  Cause  it  tc}
activate  the    trigger  view  function.   The  status   token  may  be  either  on
or  ef+.     The  pli(g-in    will   send    the  on     Status  tol'en  when  the  trigger
view  function     is  selected  from  one  of   its  menus.   It  will   send  the  Erff
Std+u5   token     when  the     trigger  view     func:tion   i6  disabled  from  one  of
its  menus.

The  mainframe     will   tend  this  meg5age  to  a  .hart  plug-in  when  the
trigger  view  function  has  been  fielected  by  a  mainframe  menu.   The  plug-
in  will     use  this     infcirmation  to    display  proper  .tatus  in  any  of   its
menus  that  might  include  the  Status  of  the  trigger  marker.

trio_view  st.tug  5tatu6
trio_Vi.N  Statu5!   message  tokens
€tatus§   token  -  selects  operation

The  mainframe    or  the    plug-in  will   send  this  meg.age  in  response
to  the  trig_vi.w  requ..t  message.   The  status  token  may  be  either  on  or
a+f.

2.12  futoT.nge
Mainframes  will     provide  a    means  for     controlling  Smart     plug-in

autoranging.   The  mainframe  will   Eoordinate  selection  of   autoranging  so
that  only  one  unit  in  the  gygtem  is  attempting  to  autorange  at  a  time.

•uter.nge r.Bue.t  .tatu€
•utor.nge  r.qu..t:  me56age  tokens
•tatu€:   token  -  indicates  autorange  Status

This    me65age       it    gent    to    tin.rt    plug-in6    to    Eontrol     their
autoranging  function.     The  .n.bl.    .t.ttis  token    i.  .ent    to  enable    a
•mart    plug-in.a      autoranging    function.     The    dl..bl.    Status    token
terminates  the  plug-in'6  autorange  operation.

•utor.nee .t.tut .tatus
•utorangE  tt.tu.g  message  tokens
Status:   token  -  indicates  autorange  status
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The  plug-in    will   Send    this  me6gage  in  re.ponce  to  the  .utor.nee
r.qu..t  message    when  it    has  Set    itself  for    .utoranging.   The  I+atus
token  may  be  .ither  .n.bl.  or  di..bl..
2.14 W.v.for. Tr.n.f.r

This  Section    describes  the  method  u.ed  for  tran.ferring  wave form
information  from    plug-ins  that    digitally  acquire  data  to  a  mainframe
+or  digital   storage  and  display.

During  the    powerup    tequence,     a    plug-in     that     has    digitizing
capability  will   notify  the  mainframe  that   it  has  Such  a  capability  and
how  many    channels     it     can     acquire.     The    main fr.me    will     use     this
information  to    provide  a    means  for    the  user  to  select  the  digitally
acqi`ired  traces  for  display.   See  section  3.i  Pow.rup  §.qu.nEe  for  more
information.   The  number  of   traces  displayed  at  one  time  may  be  limited
by  the  Eapabilitief  of   the  main+rame.

When  the    user  selects  a  plug-in  digitized   input  fc)r  display,   the
mainframe  will     request  the    plug-in  to    begin  .ending     acquired  data.
This  request     will   also    include  pertinent     information  about  the  data
expected  by     the  mainframe:     number  of     points,   data     format  etc=.     The
plug-in  will   Send  a  .et  of   data  each  time  it  completes  an  acqui5itic}n.
The  data    will   include    a  header  that  describeE  the  characteri6tic5  c]f
the  data  +allowed  by  the  actual   acquired  data.

The  acqui6itic)n     parameter-including  vertical   Size  and  position,
input     coupling,        bandwidth     limit     and     input     impedance          will     be
controlled  by     the  user     through  normal     mainframe  iupplied    menus  and
[ontrc}ls.   The    mainframe  will     tend  generic    plug-in  di.pl.y    ..t    and
trigg.r  t.t    fne6sage5  to    the  digitizing    Smart  plug-in  to  c:ontrol   the
sequencer  input     to  the    plug-in'g  digitizer.     This  interface    will   be
identical   to     the  interfac=e     clef ined  i or     generic=     plug-ins     with     one
exception.   The  exception  i.  that  the  plug-in  does  not  supply  an  .nalog
Signal   output     to  the     mainframe  but     inetEad  supplies  digitized  data.
The  mainframe  must  adjust   its  acquisition  and  display  accordingly.

The  follc)wing  messages  are  used  to  Control   and  tr.n5fer  data  from
the  plug-in  to  the  mainframe.

tr.E.  r.qu.tt  Status  wvfm_id  [pointg  format]
tr.c.  r.qu..t:  message  tokens
•tatus§   token  -€pecif iee  trace  €tatus
wvfm_id:   un6igned  integer  -tr.ce  number
points:   unsigned  integer  -specif ies  number  of  points
format:   token  -speEif ies  trace  data  i ormat

This  message     i6  Sent     to  a    digitizing  plug-in  when  the  user  has
6eleEted  one    of   its     trac=e.  for     display  from     a  mainframe    inenu.   The
wvf._..d  parameter     i6  the    sequenEe  number     of   a     channel     combin.tion
ipecif led  by  a  di.pl.y  ..t  command.   The  status  parameter  indicates  the
€tatus  of    the  identif ied    trace:  .n.I)1.    or  di..bl.  .  Wh.n  the  on.ble
token  is    Sent,   the     identified  trace    hag  been    seleEted.   The  plug-in
will  .end    trace  data    .s  often    as  it    ig  availabl.  until  the  di..bl.
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token  for    that  trace    i6  sent.   The  plug-in  will  terminate  .cquigition
for  the  tip.cif ied  trace  when  it  reEeive€  the  di..bl.  token.   The  pt>[.nt5
parameter  epee:if ies    the    number    c)f     trac:e    points    .xpected    by    the
mainframe.   The  plug-in  will   adjust   its  aEqi`ieition  to  in.et  this  value.
If  the    expected  number    of  points    i.  greater    than  the    plug-in    Can
acquire,   the  plug-in  will   tend  as  many  points  a5  it  can  and  notify  the
mainf rome  of     how  many    are  sent     using  the    tr.c:e  header.     The  f ormat
parameter  €peEif ie€     the  data     format  expec:ted     by  the    mainframe.   The
formats  available    .re  int.g.r    and  fr.Etien.     Th.  p(i].nts    and    for.at
parameters  are  not  Sent  when  the  trace  status  token  i6  di..bl.

tr.I. .t.tut Bt&tus
tr.ce  .t.tu.:  me66age  tokens
statu5=   token  -  indic:atEs  .tatu6

This  mee5age    iE  .ent    by  the    plug-in  in    re5ponee    to    a    tr.I.
r.qu..t  me66age.   It  indicatee  the  plug-in  has  r.c:eived  the  message  and
i€  ready    to  begin    acquisition.   This    message  it    also    Sent    by    the
liiainfraTne  in    re6pon5e  to  a  tr.E.  d.t.  me66age.   The  r..I]y  status  tolf.en
indicates  the    mainframe  has    accepted  the    data  and     i5  ready  for  the
next  set.

trac.  Oat.  lmpb   [IDLT  header]   [t)EAT  data]
tr.cE  d.t.:   me66agE  tokens
1mpb:   token   -   long  message  protocol
HDLT:   token  -delimits  trac:e  header
headers   Special   -spec:if ieg  trace  parameter.
DOLT:   tol`en  -delimits  the  trac:e  data
data:   Special   -  trace  data

This  me66age  i5  gent  by  a  digitizing  plug-in  to  tr.n5f.r  acquired
data  when    it  has    received  the    tr.E.  .t.tu.  command  with  the  di-pl.y
Status  token.     The  J.pb    parameter   iE    the  long  in.ssage  protocol   byte.
See  section  6.I.4  Long  M.t..9.a  for  information  en  the  use  and  meaning
of   this     parameter.   The    HDLT  token     6ignif ie6  the    beginning     of     the
header.   The    header   Contains     inf ormation  about     the  tr.c:e  data  .nd   ig
defined  below.     The  DOLT    tol`en  delimits    the  start  of   trace  data.   The
data  is    the  trace    data  a.  defined  below.   The  header   i.  optional.   The
mainframe  will     use  previously  Supplied  header  information   if   a  header
is  not   included  with  trac:e  data.

The  trac:e  header  ha.  the  following  +ormat:
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wvfm_id  form.t  points  x_inE  x_zero  x-nult  x_unit  y_I.ro  y-iiult
y_un i t
wvfm_idi   un.igned  integer  -trace  number
+ormat:   tt]ken  -  trac:a  data  f ormat
point€8   ui   -number  a+  points  tent
x_inc!   f loat  -time  between  points
XJerog
xuult8
x _un i t t
yJerog
y„ult=
y_un i t i

i loat  -zero  loc.tion  in  horizontal  divisions
i loat  -horizontal  units  per  division
•tring  -  horizontal   unit  name
f loat  -zero  lc]c:ation  in  vertical   divi6ior.i
f loat  -vertic:al   units  per  division
string  -  vertical  units  name

The  wi.f._jd    parameter  specif ie€    the  trace    number  i or  whit:h  the
header  and     following  data    .pply.   The    f(jr.at  parameter  specif ie6  the
datl  format    -lnt.g-I  or  fr.[tien.   The  pow.nts  parameter  spec:if ies  the
numb.r  of     points  being     cent.   The    x_jnc  parameter  ®pecif ie5  the  time
between  each     data  point.     The  x_zero    parameter     gpeEif ies    the    zero
position   in     horizontal   divisior`6.     The  x_|LIJt   parameter   6pec=if ies  the
units  per  division.   The  x_urn.t  parameter   i6  the  nan.  of  the  horizontal
unit  of     measurement.   The  y_zerc}  parameter  specif ies  the  zero  location
in  vertical     divisions.   The    y_.uJt  p.rameter     6pecif ie€  the    vertiEal
units  per     division.   The    y_urijt  parameter   i6  the  name  of   the  vertical
unit  of   measurement.

Plug-In  digitized  trace  data  ig  a  list  of  acquired  data  values  in
the  format     specified    t]y    the    header.     The    values    are    Sent     as    a
continuous  list  not  .eparated  by  delimiterc.   The  list  contains  exactly
the  number  c)f   points  €pecif Led   in  the  header.
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3. a Coaeon  M .... g.i
3.1  St.rtup  S.qu.nc.

The  f irst    part  of  the  startup  .eqilence  involveg  initi.1izing  the
SDI   lnterfac:a,   Starting  up  the  transport  protoc:c)I   and  completing  self -
t..te.  These    Subject.  are    c:overed  in    eeEtion    4.a    a.1+-t..t..     The
following     sequence       of     events       will     occ:ur     when     entering     normal
operational   lnode.

The  mainframe     will   use     the  type     information  r.ported     by     eec:h
F)lug-in  at    power  up     (using  the    pluqinjonf ig  tt.tLl.  message)   to  Bet
its  configuration     tables.    (Some  mainframes  will   lose  this  information
during  self-test     and     diagnostic6.     These    mainframes    will     use    the
plugin_[onf ig  qu.ry    me66age  to    get  plug-in    type    inf ormation    af ter
diagno6tic6  .re  completed. )

After     the     conf iguration     is    determined,     .mart     plug-inB    will
request  system    conf iguration  inf ormation    using  the    ty._Eonf ig  qu.ry
message.   The    mainframe  will     send  the    .ys_[onfig  .t.tug    message    to
inform  the  Smart  plug-in  of   the  system  conf iguration.   This  information
i6  required    by  the  smart  pli`g-ins  in  order  to  prop.rly  fill   out  their
external   interface  parse  tables.

Smart  plug-ins    will   then    be  ash:ed     for  their  external   interface
tables  using  the  .xt.rn.1  r.q_t.bl.  me65age  and  will  €.nd  those  tables
using  the    .xt.rn.I  t.bleJ.t.  meE6age.   A+ter  Smart  plug-in6  have  sent
their  tables,     they  may  request  any  other  information  about  the  .y5tem
{5uc:h  a6     generic  plug-in     6tatu5  L`6ing  the  9.n.ric  Eomm.nd  me65age  or
requesting  updates    using  the    upd.te  r.qu.it    message)   ag    clef ined  in
see:tion  2.0  §o.rt  Plug-Infi.

GeneriE  plug-in6  will   be  asked  for  their  generic  menu  clef initions
using  the    o.nu  r.qu..t    q.n.riE  message.     These  will     be  uploaded    as
defined  in    6e[tion  1.10    C.n.ric  rl.nu.    using    the    h.nu    I.f|gon-riE
message.   Mainframes    will   get     g.neric  plug-ins  to  values  Saved  by  the
main+rame  i or  that  type  of   plug-in.

The  final     power  up  step   is  calibration   i+   required.   This  will   be
done  according     to  the    rules  clef ined  in  eec:tion  5.a  C.1ibr.tien.   When
calibration     ii      complete,     the    instrument    will     enter     its    normal
Operating  .tate.

The  following  meE5ages  are  used  to  determine  plug-in  capabilities
during  the  powerup  Sequence.

plugin-onf ig  Ill.ry
Plu9injonf io  qtJ.ry:   fnes6age  tokens
This    meg€age     is     Bent     by    the    mainf rams     to    request     plug-in

con+iguration  inf ormation.
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plugin_t=onfiq  .t.tu.  pi_type  [di.p_channels  trig_channelg
•ux_channelfE]     [i.inu._cExipl I   [lei.erJ.ndw]  [dif+-ff..tJ
[nejnvMt]  [triq_vi.i.]  (trio_out]  [dig  channele]  [..t]
I)luqin-On+ig  .t.tu.:  me6€agE  tokens
pl_typeE   token  -  indic:ates  plug-in  type
diBp_Ehannel68   uE  -numt)er  of   display  Eh.nnel5
trig_channels:   us  -  number  of  trigger  channel.
aux_Ehannel6!   u6  -number  of   auxiliary  trigger  channels
-inu5_Eeupl:   token  -indiEatee  minus  coupling  Eapability
lonerJ.nd-:   token  -indicates  lower  bandwidth  capability
diffrifs.t:  tol`en  -indicates  differential  offset  c:apability
no_inviRTt=   token  -indicates  no  inversion  capability
trio_vion:   token  -indicates  trigger  view  E:apability
trig-ut:   token  -indicates  trigger  output  capability
dig:   token  -indicates  digitizing  capability
chann.ls:   u6  -  indic:ates  the  number  of  digitized  channels
•.t:   token  -indic:ates  group  exec:ute  trigger  Capability

This    message     is    tent    by    eec:h    plug-in     in    response    to    the
plugin_Eon+ig  qu.ry    me66age  +ron  the  mainframe  and   in  re6pon5e  to  the
initial   power-up     ERG  qtiery     me6Eage.   The     p[._type   tol<en   indicates  the
type  of    plug-in:  g.n.ric,  .n.rt  or  I)oth.   The  g.n.ri[  p]._type  has  only
generic  amplifier  channel   capabilities  defined  in  the  first  Section  of
this  document.     The  .a.rt  p]._type  hag  only  Smart  capabilities  and  does
not  use    any  of     the  generic     +unc:tions.   The    both  p]._type     uses    both
interfaces.   This    plug-in  type    has  input  channels  th.t  conform  to  the
de+initions  of     generic  plug-ins    but  also  hag  other  capabilities  that
are  beyond    those  clef ined    for  generic6.     For     the    purposes    of     this
document,  references    to    generic    plug-ins    refer    to    plug-ing    that
identify  themselves    as  either    9eneriE  or    I)oth.   Ref erences    to  Smart
plug-inE  refer  to  plug-ins  that  identif y  themselves  as  either  .mrt  or
I)oth .

The     dlsp_chant.els,     trlg_ch.t.r.els     ar`d     aux_char.rlels     param.ter5
indicate  how    many  display,     trigger  or     auxiliary    trigger    channels,
respectively,   a  g.n"ic  or  both  type  o+  plug-in  has.   These  clef inition5
start  with  channel   1   {that   is,   if   a  plug-in  has  4  display  channels  and
2  trigger    channels,  the    2  trigger    channelg.ust    be  channel     i     and
Channel   2}.   A  .in.rt  plug-in  will   not  report  any  Ehannel5.

The.inuE-cx+pl     token    indicates    .    generic    plug-in    that    has
differential   inF)ut€.   The  low.rJ.nd-tok.n  indicates  a  generic  plug-in
that  gupportg    the  lower    bandwidth  function.     The    dif+-++..t    token
indicates  a  gen.ric:  plug-in  supports  the  differential  offset  functions
and  the    I)iff_a++..t  me6€ages    (cliff-i+.et  ..t,  cliff-+f..t  all.ry  anddi++-i+i.t .t.tu€, ,

The  nt]Jnv.rt    token  indicates    a  generic    plug-in  that    does  not
have  display    or  trigger  eignal   inver.ion  capability.   This  affeEtE  the
operation  of    the  di.pl.y    I.t  and    trigg.r  ..t    mes6age6    clef ined    in
e.ction  I.16  N.w  Tr-c..

The  trlq_vi--token  indiEate6  that  th.  plug-in  ha.  a  trigger  view
function  to    be    u.ed    for    identifying    the    trigger     lcication.     This
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capability    will       cause    the      mainframe    to    use    the    trigger     view
calibration  procedure    defined  in  fiection  5.a  C.libr-tion  and  also  put
a  trigger    view  trace    eelec:tion  in    its  new  trace  menu  if  it  has  that
c.pability.   See    eeEtion  2.11  Tri.q.r  Vior  for  .mart  plug-ln.  for  more
details,

The  triq-ut    token  indicate.    the  plug-in    hag    .    i ixed    output
trigger  .ignal     that  may  be  used  for  display  and  triggering.   A  plug-in
that  uses    this  funt:tion    may    not     have    any    generic    channels.     The
mainframe  will     put  a    Selector  for  this  plug-in  in  its  trigger  lource
nenu®

The  t]ig     tol.en   indiEates     the  plug-in   iB  a  digitizing  plug-in  anc]
has  digitized     channels  available     +or  display.   The  mainframe  will   put
selec:tion  means     in  its    new  trace    menu  for  the.e  traces.   See  sec:tion
2.14  W.veform    Tr.n.+.r  +or    more  detail..     The  char.nejs     parameter   i5
ugecl  only  with  the  di.  token  and   indicates  how  many  digitized  channels
the  plug-in    has  for  display.   A  plug-in  that  .pecifie5  this  c:apability
must  also    identify  itself  a5  a  both  type  plug-in  6o  the  mainframe  may
control   the    input  parameters    of   the    digitized    channels    using     the
generic  interf ace.

The  q[t     token  indicates    the  plug-in    has  group    exec:ute  trigger
capability.   The     mainframe  will     notify  these    plug-ins  each     time     it
receives  a    group  execute  trigger  meg6age  +ron  the  external   interf ace.
See  Section  2.9.3  GN>IB  cod.t  .nd  Fore.t.  for  more  details.

The  mainframe    handler  for     this  message     Should  be  written  to  be
able  to     ignore  unknown     tokens  that  may  be  gent  by  the  plug-in.   The.e
tokens  will   specify  the  pre6er`ce  of   future  functions  and  capabiliti.a.
This  will   be  the  means  by  which  +i`ture  plug-in6  and   mainframes  may  add
functionality  to  this  interfac:a.

•.nu r.quest  ..n.riE
dbenu  requefte   me86age  tol'.en6
a.neriE:   token  -requeBt5  generic  plug-in  menus

This  me55age     i.  Sent  by  the  mainframe  to  each  generic  plug-in  to
request  them    to  upload     their  basic     menus.   The  plug-in6  will   respond
using  the  messages  defined  in  the  generic  plug-in  .ec:lion  I.10  a.n.riE
bonus,

3.2  Error  I.1.ndling

Protocol   .yEtem  error  handling  i5  desc:ribed  in  .ection  6.

There  are    five  .rror    t=onditions    defined    for    thi.    interface:
Command  Errors,     Execution  Errors,   Internal   Errors,   Execution  Warnings
and   Internal   t^Larnings.

The  following     mes5ageE  are     used  to    communicate    plug-in     error
conditions  to  the  mainframe.
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•rror  ..n.riE  €tatu6  code  .index  channel
•rror  I.n.ri[:  iiieseage  tokens
•tatus:  token  -  indicates  type  of  .rror
code!   ui   -  indicates  error  category
indexi   int  -.elects  error  message
Ehannel=   us  -indicates  which  channel

•rrer  ...rt  .tatu.  Code  index  channel
•rror  .-.rt:  me6f5age  tokens
Ftatus:   token  -  indic:ate5  type  of  error
Code:   ui   -  indicates  error  c:ategory
index:   int  -selects  error  message
t:hannel:   u6  -indicate6  which  channel

The  plug-in     will   send     this  meg.age    te  the    mainframe    when     it
deteEt6  an    error  condition.     Smart  plug-ins  will   Send  the  .rror  .mart
message  and    generic  plug-ins    will   Bend    the  -ror    gen.ric    message.
Plug-1n6  that    ar.  the    both  type    will   u.e  the  appropriate  me.Sage  to
report  each    error  condition    based  on    whether  the  error  was  with  the
generic  or     Smart   interface.   The  mainframe  will   handle  error  reporting
both  to    the  display    and  the    external   bus    as  clef ined  for  each  error
type.   See    the  Section    GPIB  Error    F`eporting  below    for  details.     The
status  parameter  identifies  the  error  type  using  the  following  tok.ns:

con®and-rror  -    This  token  identif ie5  a  command  error.   This  type
of   error   is  generated  when  the  plug-1n  rec:eives  an   inc:orrect
command.

•x.c_.rror  -    This  tok.en  identif ies  an  executic]n  error.   This  type
of   error   is  generated  when  the  plug-inLrec:eive6  a  command   it
ca\r\not   exec=ute.           /F   5£TTi/vC>>         DIJ)iJ'        rlAAVCZ5

intern.1_.rror  -    This  token    inc]icate5  an    internal  error.     This
type  of     error   i6    generated  when    a  plug-in    has  detected  a
Serious  problem    with  its    operation  not    as  a    result  of     a
c=ommand .

•x.I_warning  -    This  token    indicates  an    execution  warning.   This
type  of     error   is    generated  when     the  plug-in  can  e>{ec:ute  a
command  but     the  re5Lilt6     of   the  .xecution  may  be  unexpec:tecl
and  the  user  needs  to  be  notif ied.

IF          SCTT I/J r:is        r_IJA116EO        s=)inzr/P  U
int.rn.I-I.ming  -This  token  indicates  an  internal   warning.   This

type  of     error  i€  generated  when  a  plug-in  detects  a  problem
with  its    operation  that    i6  not    .erious  but    requires  user
not i f i cat i c}n .

The  code    parameter  epeEif ies    the  category    of     .rror    detected.
The.e  .re  broad  categories  that  have  predef ined  meaning.   The  value  and
c:.tegor±e5  .re     de+±ned  ±n  the  Co"arid  Re+erer.ce   Gu±delipes..llr   Ser+=s
F..IjJy  of    Products  document.     The     channel     par®m.tar     indicates     the
channel   (if  any}   to  which  the  error   is  related.   This  parameter  will   be
inserted  at    a  .pecif led  place  in  the  text  of  th.  message  indicat.d  by
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the  jnd.r    parameter  when    the  mainf rame    formats  the    message.   If  the
ch.nneJ  parameter  ie  a,  the  .rror  i€  not  a  channel  rel.ted  error.

The  I.ndex  parameter  for  .iTlart  plug-ine  epecif ief  a  .tring  of  text
that  giv.6    detailed  information    about  the    type  of    .rror.  When    the
in.in frame  is    ready  te  format  the  text  for  display  or  tr.nfmigBion,   it
will  request    the  error    text  from    the  Smart    plug-in  using  the  .rror
r.q_t.xt  message    and  the  c()d.  and  ..nd.x  parameters.   The  .hart  plug-in
will  r.turn    the  .rror    te:{t  using    the  .rrer    t.xt  message.  The  I.ndex
parameter  .ent  by  the  Smart  plug-in  must  have  the  most  signif icant  bit
•et   (must  be  a  negative  integer).   This  identifies  the  error  me.gage  as
a  smart     plug-in  message.     This  will     allow  the    mainframe  to  sort  out
mainframe  and    plug-in  error     me65age5  that     are  stocked     in    a     queue
waiting  i or  external   bus  trangmis6ion.

The  I.r}de,v     parameter  +or     generic  plug-ing     €pecif ie6  the  typ.  of
function  for     whit:h  an     c)ut-of -range  condition     was  detected.   When  the
status  byte  is  .x.c+i.ming  and  the  code  value  i6  5511  or  if  the  5ta+us
byte  is    .x.I-rrer  and    the  code    value  i6    205,  the    I.nd.x  param.ter
indicates  which     function  was     out-of-range  acc:ording  to  the  following
tables

J' n d e X
i
2
3
4

funEtien
vertical  size
vertical   Position
bandwidth   limit
input   impedanc:e

The  mainframe     will   Substitute     the  name  of   the  indic:ted  +unc:tion
in  the  text  c)i   the  error  message  when  it  if  displayed  or  sent  over  the
external   bus.     The  I.ridex  parameter   h.6  no  meaning  f or  generic  plug-in5
when  reporting     errors  other     than  the    out-of -range  condition.   A  Zero
value  will   be  used  for  the  I.ndex  parameter   in  these  cafe6.

For  both    generic    and    Smart    plug-in    error    texts,     there    are
embedded  e£Eape  6eqi`ences  that  may  be  u€ed  to  insert  channel   .nd  plug-
in  compartment     information.   This  allows  a  single  me55age  format  to  be
uted  for    .ny    plug-in    compartment    or     channel     r.ther     than    having
•eparate    messages    for    .ach    channel     and    compartment.     The    escape
Sequences  use    the  percent    Sign  to    identify  the    insertion  type    and
location  in  the  text.   They  are  clef ined  as  fellows:
I/.a     -     .pecif ie5     the     Channel     number.     When     the     mainframe     i6

formatting  either    generic=  or    .mart  plug-in  error  messages,
it  will   replace  this  gequenEe  of  character.  with  the  numeric
value  of  the  charineJ  parameter  of  the  .rror  message.

I/.A  -    epecif ies  the    generic  function    type  for  paramet.r  out-o{-
range  condition.   Thif5  will   be  replaced  by  the  mainframe  with
the  function     name  indicated     by  the    I.»d.x  parameter  of   the
•rror  ..n.rlc    message.   Smart    plugin6  must    not  use    the  ./.A
construct  in  error  text..
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•/.b  -    .pecif ie€  the  compartm.nt  id.ntif ier.   When  the  main fr.me  is
formatting  either    generic:  or    smart  plug-in  error  me§sage6,
it    will     replaEe    this    .equence    ef    character.    with    the
compartment  identif ier    of  the    plug-in  that    sent  the  .rr®r
mestage.   This     identif ier  is    a  Single    character   (eg.   L,   C,
R).

•AB-.pecifies  the    compartment     name.     When     the    main fr.me     i.
+ormatting  either  g.neriE  or  Smart  plug-in  error  meE5ages  it
will     replace      this    Sequence      of     characters      with      the
Eompartment  name  of  the  plug-in  that  sent  the  .rror  message.
The  compartment     n.me  is     a  word     describing  the  compartment
(eg.   left,   Center,   right}.

When  the     percent  Sign     i6  follc}wecl     by  .ny  other   Character,   that
Character  only    will   be    di.played.   Thus,     ./../.  causes    a  single  ./.  to  be
displayed.

error  r.q_t.xt  code  index
error  r.a_t.xt:  message  tokens
Eode:   ui   -5peEif ies  the  error  Eitegory
index:   int  -speEif ieE  the  error  text

This  message  is  sent  by  the  inainframe  to  a  smart  plug-in  that  has
previoi`gly  sent    an  Hror    .®art  message    to  request    the    error    text
associated  with  the  error.   Ttie  c()de  parameter   indicates  the  error  type
and  is  the  game  a6  the  cf)de  parameter  sent  by  the  plug-in  in  the  .rror
•mart  message.     The  I.ndex    parameter   indicates  the  error  ctring  and  is
the  same  as  the  I.r7dejt.  parameter  Sent  by  the  plug-in  in  the  .rror  .hart
message.

•rrer t-xt  text
•rror  t.xt:   me65agE  tokens
text:   String  -the  error  message

This  message    is  gent    by  a    imart  plug-in   in  response  to  a  error
r.q_t.xt  me66age  from  the  mainframe.   The  te^`t  parameter   i6  a  charaEt.r
String  describing     the  error     Condition.   It  i®  limited  to  50  displayed
characters.   It     lnay  inclucle  ./.a,   ./.b  and  ./.a  constructs  as  d.i inec]  above.
The  mainframe    will   format  this  titring  when  these  c:onstructs  are  used.
Note  that     if   the    plug-in  wishes    to    identify    an    exterr`al     plug-in
command  header,     it     is    the    plug-in's    responsibility    to    plac:e    an
underscore  in     the  proper     plate  following     the     compartment     name     as
defined     for       plug-in     command       headers     in     the     Co.narid     Aefererice
Speci+1catlons   11K`   Series   F..lly   t>f   Products   doc=ument.

6PtB  Error  Reporting

Codes  and    Formats  for  6PIB  clef in.€  Several   error  I.tegories  that
are  identif led  using  the  status  bytes.   The  plug-in/mainframe  interf ace
error  std+us     [odeE  clef ined     above  correspond    exactly  to  C  &  F  €tatu5
bytes  of     the  Sam.     nalTle.   When  the  mainframe  receives  an  error  meE5age
from  a    plug-in,   it  will   aggert  §F\.0  as  appropriate  and  Save  the  status
byte  for     later  retrieval     for  the  bus.   The  c/»de  parameter  clef ined  +or
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the  error    9.n.Tic  and    .rror  tin.rt    me55ageE  above  c:orre5ponds  to  the
event  code     clef ined  fc]r  Codes  and  Formats.   The  event  c:ode  de6cription5

:;:c..:::::i.;::d".anger:::  f.::;;`f;:d  ,;:due::e  do:`:::::?   T::fe:.:::: I
parameter  clef ined    for  the    error  message    ig  not    related  directly  to
Codes  &     Formats  error     reporting.   The    message  defined     by  the     I.nde^.I
par.meter  will     be  reported     to  the    6PIB  if     longform  i6  en.bled.   The
lnainframe  will     dec:ide  when     to  request     the  error     te}{t  {rom     a  smart
plug-in.

In  general,     errors  that    result  from    the  e:{ecution  of  a  plug-in
c:ommand  from    the  mainframe    will   be    reported  to    the  source     of     the
command.   Errors     that   re6L`lt     from  commands  from  the  main+r.me'E  human
interface  will     be  displayed    on  the    screen.   Errors    that  result  from
Commands  from    the  external   bus  will   be  gent  over  the  bug.   Errors  that
are  not     related  to    a  Spec:if ic     command  will   be  broadc:ast  both  to  the
external   bus    and  the    .Ereen.   An     example  a+  this  type  of   error   i6  an
input  overload     condition  for  a  generic  amplifier.   This  error  does  nc]t
result  from     the  e>{ec:ution     of   a     command  so  the  error  in.5sage  must   be
sent  to  all  control  sources.

S.3  0th.r  Common  Coaeandi

The  mainframe     will   use     the  following     meg.age  to     determine  all
plug-in  nomenclature  and  software  versions:

pluginJd  qu.ry
pluginJd  qu.ry:   message  tokens
This  message    will   cause    the  plug-in    to  return  it.11000  .erie5

nomenElature  .nd     -c)ftware  version     numbers  using  the  follc"ing  Status
message:

plugin_id  .t.tu.  name  version
pluginJd  -t.tut:   message  tokens  -  indicat.a  plug-in  id  mEE5age
naiTie:   String  -11000  Series  nemenElature
ver6ion=   String  -speEif ie6  the  Software  vereiE)n  number

The  r}a)e     parameter  6pecif ie5    the  functional     type  of     a  pli`g-in
using     the     new     11000    series    nomenclature     and     i.     limited     to     lcI
characters.   The     vers[.or.     parameter     t5pec:if ie5    the    software    version
number  +or  the  plug-in.   It  i5  also  limited  to  10  characters.

plugin_uid  qu.ry
Plu9in-lid  qLJ.ry:   me55age  tokens
Thismeisage    i6eent    by    the    mainframe    to    request    the    unit

identif ication  number    of  a    plug-in.   This    numb.r  is  .et  to  th.  plug-
in..  .erial   number  during  manufacturing.   The  plug-in  will   r®.pond  with
the  following  me66age:

pluqin-+id  tt.tu.  uid
pluginlJid  .t.tut:  me5€age  tokens
uidg   .tring  -plug-in  identif ication  number
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The  F)lug-in  uses  this  message  to  report  its  identif ication  number
in  r.€ponse    to  a  [onfio  query  uid  n.Esage  from  the  mainframe.   The  ti].d
par.meter  is  a  String  that  is  jet  during  manufac:ture  or  during  6erviEe
•t  a    Tek  6erviEe    center  to    the  serial     number  of  the  plug-in.   It  is
limited  to  10  Characters.   This  value  might,   but  Should  not,   be  c:hanged
by  the  user  in  the  f ield.

pluginJJid  ..t  uid
plugin-lid  ..t3   me66age  tokens
uid:   String  -plug-in  identif ication  number

The  mainframe  uses  this  message  to  ..t  the  value  a+  the  pliig-in.a
identification  number.      This  may     be     a     titring     of     up     to     10     A§C:II
characters.   The    u..d  parameter     must  be    unique  +or  each   instrument  of
the  same    type.   §inc:e    this  value  might  be  Set  by  the  user,   it  may  not
be  u6ec)  for  determining  Software  or  hardware  versions  or  revisions.

plugin_con+ig  init
pluginjenf ig  init;  mes[age  tokens
This  message     is  Sent  by  the  mainframe  to  lnitialize  a  plug-in  to

it5EIS    defined  Settings.     Each  plug-in     will     Set     it5el+     to    tho.a
Settings  and    return  present    Setting    st.tug    to    update    the    stored
settings    but+er.     Generic    plug-in5    will     respond    with    the    5tatu.
messages  clef ined   in  section  7.0  H.g..g..  for  this  commanc].   Smart   plug-I
ins  will     presume  that     all   mainframe     +unctionE   (Such     af     k.nc}bs     and
menus)   have     been  removed  when  this  message  i6  Sent.   Th.  Smart  plug-in
does  not  need  to  Send  messages  to  release  tliose  functions.

[al  EonstdufMy
E.I   ConEt_query:   message  tol<ens

This  message    i6  .ent    by  th.    mainframe  to    request    calibration
constants  for  any  plug-in.

C.I  Coast-tatut  status  Eon6t[ium  value
I.I  canst-t.tut:  message  tokens
status:   token  -indiEate5  constant  set  6tatu6
const-lum:   un6igned   integer  -6peci+ie5  which  Eongtant
values   f loat  -calibration  cc)nstant

Thi5rne65age     i6  Sent     by    a    plug-in     in     response    to    the    EII
Eon.tduery  or    C.1  EenEt-.t    message  from    the  main fr.me.   Th.  Status
parameter     indicates       whether     the       plug-in     is    Set     up    to    modif y
c.libration  con6tant5.     The  .n.bl.    status  token  indic:ate5  the  plug-in
i€  enabled     fc]r  changing    calibration  constants.     The    die.I)I.    status
token  indicates    the  plug-in     is  prevented    from  changing    calibration
Eonstants.

The    con5t_riu.       parameter     indicates    which     constant     is    being
reported.   The    ..aJu.  p.rameter     ie  the    Calibration  Constant     value  in
floating  point     format.   The    mainframe  will     convert     these    to     A§CII
format  for  transmission  over  the  external   A§CII   interfac:e.
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When  this    lnessage  is    tent  with    the    dl..bl.
r.ipon.e  to   a I.I    centt_..t  oe.edge,    the  plug-in
previous  value  of  the  constant.

I:.1  con.t_..t  centt_nun  value
E.I  Eon.t_..t:   me65age  tokens
const_nun:   ui   -epeclf ie6  which  c:on.tant
value:   i loat  -c:alibration  Eon.tent

This     message     i6     gent     by     the    mainframe     tc}
constant5  in    the  plug-in.     The  con5t_nu.    parameter
constant  is  to  be  set  to  value.

page  85

•tatus    token    in
will    report    the

•et    I:alibration
specif ies     which

F'1ug-ing  will     have  an   internal   hardware  contrc}l   that  will   enable
or  disable    the  setting    of  calibration    con6tant6.   This  ig  tc}  provide
•ecurity  for  those  constants  so  that  any  change  can  be  detected.

Bc]th  smart     and  generic     plug-ins    will     use     these    messages     to
transfer  t:alibration  con5tantg  tc]  the  external   interface.

I.1  Eon.t_qu.ry_nLio
I.1  con€t_qu.ry_nLm:   message  token.

This  message     i6  sent     by  thE    mainf rame  to  request  the  number  of
calibration  con6tants    in  a    plug-in.   This  i5  to  Support  the  query  all
Syntax   of   GF'IB.

c.I  Eon.t_nt+a  number
c.l  [onst_nun:   message  tokens
number:   ui   -speEif ies  the  number  a+   col   congtant6

This  message     i6  sent     by  the    plug-in  in    response    to    the    I.I
Const_query_nun  me55age    to  report  the  number  of   calibration  Eon6tant5
in  the    plug-in.   The    mainframe  may     query  for     the  complete     list     of
con6tant5  by     querying  +or     each  Eon6tant   individually  using  the  query
message  defined  abc]ve.

§RII  qu,ry
Ereo  qu.ry!   meggage  tokens

This  message     i6  Sent  by  a  main+rome  to  request  a  plug-in  to
status  or     Ec)mm;nds  when   the-mainframe  has  detected   a  plug-in   §FtG!.
§Ftc  i6  defined  in  Section  6.a  ProtoEoli.   The  plug-in  will   respond
a  Single     I:ommand   or   Status  me5Eage.    If   a  command   mes.age  i5  sent,
main+rome  will     respond    with     the     appropriate     .tatu6    message.
mainframe  will     the'n  repeat     the  see    qu.ry  mei6age.     The  plug-i
re.pond  .ither     with  an.other  Status  or -Eomhand  me65age  or  with  the
no_raport  message.     The  mainframe    will     continu.    sending    §RQ    qu.ry
me6sage6  until   it  rec:.ives  the  Emo  no_r.port  message.

§Ra no_r.p.rt
§R0  no_r-port:   me56age  token.
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This  me€t]age    1€  Sent    by  .    plug-in  ln    re6pon€e  to  an  see  qu.ry
message  to    indic:ate  that     it  has  no  other  €tatus  or  c:emmands  to  send.
The  mainframe    will   clear  the  §R0  Status  for  that  plug-in  and  will   not
•encl  .ny    mc)re  SFto  qLi.ry  messages  to  it.   See  Section  6.a  Protocol.  for
more  details  on  the  operation  of   plug-in  §F{O`s.
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4.a EIlf-t,,t
lnctrum.nt  .elf-t.it    control  +alls  into  two  categerie.=  power-up

•elf-t.€t€  .nd  diagncietic  oc)de.   At  pow.r-up,  the  main fr.me  .nd  e.c:h  of
th.  plug-in€    pert ormg  a    f.ries  of  .elf -t.st.  te  check  for  functional
oper.tion  of    Eircuit€.   If    there  are    no    failures    of    these    te5t5,
inttrument  oper.tion    will  Eontinue    to  the    ne`;.t  .tep  of  the  power-up
•equ.nco.   1{  there  are  +ailuree  or  when  .  r.quest  i6  made  by  the  user,
the  in.trument    will   .nter    the  diagnogtic    mode.   This  mc}de  is  u..a  to
locate  and    .e€i®t  in    diagnosing  circuit    faults.   It    provides  a  menu
display  using    either  the    mainframe'.    normal     di.play    er    .n     A§CII
interface  te  a  remote  display.   The  user  alto  may  be  allowed  to  request
normal   operation  of  the  instrument  whether  or  not  tests  have  failed.

The  tests    that  are    run  in    power-up  mode    will  be  available  for
•xeEution  in  diagno6tic  mode  wherever  pog6ible.   This  iB  to  prevent  the
tituation  of    a  powerup    test  indicating    a  f.ilure    that  a  diagnostic
test  cannot    locate  because  the  tests  are  different.   In  the  diagnoEtic
mode,   the  user  will   have  explicit  control   over  which  tests  are  run  and
how  they    are  run.     In  the    power-up  test  mode,   the  te5tE  .re  run  once
and  only     summaries  of     failures  are    giv.n.   In     the  diagnoEtic:     mode,
diagnostic:     information       i6    available    to    the    user    to    a€5i€t     in
trouble€hooting  instrument  faults.

Generic  plug-ins    will   provide    tuft icient   information  to  support
i.       #:i:::g:;6t::

Support    all
inter+ace.

mode.   AEce6s    to  individual     routines  or  areas  will   be
the  capability    of     the    plug-in.     Generic     plug-in5     will

levels     (blot:k,     area    and    routine}     clef ined     in     this

Mainframes  will     provide  two  facilities  for  plug-int  to  .6sist  in
testing.   These    are  the    voltage  source    and  meagLirement    t=apabilitie.

#:::i::::t:n  Section  5.5 C.libr.t.a Volt.9. R.f.r.n[.  and  5.6 Volt.9e I
4.0.I  Plug-In  CoonuniE.tion  lniti.liz.tioli

This    .ection      clef ines    the      .equence    of      events    that    cause
EonmuniEation  to  be  establithed  between  the  mainframe  and  the  plug-in.

When  the    plug-in  has    Eomplet.a  its  kernel   tests  after  power  up,
it  will     begin  Sending     §F{Q'e  to     the  mainframe.   When  the  mainframe  is
r.edy  to    incorporate  plug-ins,     it  will     leak  for     plug-in  SRG'B.   The
Plug-in  must     begin  .ending    §F{e'e  le6E  than  2  seconds  a+ter  the  power
i.  applied.     Time  a    at  power    up  i.    specified  ae    the  time    the  +5.i
digital   .upply    cros6eg  4.75    volts.     Plug-in    tim.    a.lay    from    thi.
thro.hold  crossing    to  release  of  the  proce€sc)r  reEet  line  is  included
in  the  2  5econdf5.

If  the    plug-1n  gets    .  h.ndshake  error  wh.n  the  SF}O  byte  i€  .ent
or   if     it  detects    the  §F{O  byte  wa.  removed,   it  will   immediately  place  I
another  §RC!    byte  in    the  tr.n.nit    bu+fer.   Thi.    .ff.c:tively  cetE  the
duty  cycle    of   the  fir.t  §R0  at   loo./..   The  mainframe  will   begin   looking
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for  the  plug-in  §RG!  aft.r  2  .eEends  from  power  on  and  will   Eentinue  to
look  until     2.I.econd.    .fter  pc)wer    on.   If    the  mainframe    does    not
r.c.ive  a    plug-in  §FtG    within  this    time  window,     th.    odin+rome    may
a.sume  there    i€  not  .n  ilk  plug-in  in  that  compartm.nt.   The  .1.econd
window  it  .pecif led  to  cover  different:ee  in  the  tolerance  of  threshold
detector.  .nd    reset  tim.r.  in  th.  main fr.me  and  plug-in€  .nd  the  rise
tim.  of  the  +5.1  digit.1.upply.

I+  the    dlainfr.me  takes    longer  than  2  .econd5  to  reach  the  point
ef  checking    for  plug-ine    it  n.ed  only  wait  the  remaining  tim.  to  2.1
•ec:ends  to    check  for  plug-in6.   If  the  mainframe  tak.e  lc]nger  than  2.1
•econds  tc]    choc:k  for    plug-in€  it    may  ..suoe    that  if  the  §Fto  i6  not
reEeived  at    the  +ir.t    EheEk  there    ic  net    an  ilk    plug-in    ln    that
compartment .

When  the  liiainfr.me  rec:ognize5  a  plug-in  SRe,   it  will   .end  the  §RB
qu.ry  me.€.ge.     The  plug-in  will  ..nd  the  plugin_Eco+ig  .t.tu.  lIIe5£ag.
In  r.6penie.     The  plug-in    i.  now    ready  to    receive  cc)mm.nd6  i ron  the
mai nf I afne .

.I §t.rtup S.1f-t..t.
Startup  Self -te6t6    Ehecr`  most    portions  of  the  instrument  .y3tem

for  functionality.     The  mainframe    will  coordinate    plug-in  self-tests
after  .ach    plug-in  has    performed  initial   testing.   The  main fr.in.  will
also  coordinate    the  testing    of  the  display  and  trigger  6iqnal   paths.
The  6equenc:  of  events  i5  aE  follows:

1.   The     mainframe     and     plug-ins     will     do     kernel     and     §1}1
t.sting.   This  SDI  test  will   be  a  loopbaEk  te.t.   When  a  plug-
in  has  Eompleted  these  tests,   it  will   Send  a  plug-in  §RQ  and
wait  for     a  reeponie    from  the    in.in frame.   The    plug-in  will
continue  sending  §RG!'s  until   it  gets  .  response.

2.   When    the  main fr.me    Eompleteg  it.  initial   te.tg,   it  will
wait  for     the  plug-in     §FtG.   When   it  r.ceives  an  §Fta,   it  will
identify  that  plug-in  ag  an   11000  5erieB  plug-in.

3.   Plug-ins  will   wait  for  a  message  from  the  mainframe.   This
message  will    .ither  r.quest    the  plug-in    to  complet.    ..lf
tests,  begin    the  di.gno6tic    mode  or    .kip  both    and    enter
normal   operating  mode.   At  this  time,   the  main fr.me  will   also
determine  €yet.in    conf igur.tion  .nd    report  fEy6tem  .tatus  to
smart  plug-ins.

4.   After    th.  main+rame    hat  cofhpleted  .11   e+   itt  .elf-te.ts
•nd  if    di.gnoBtic  mode    i8  not  being  .nt.r.d,  th.  nainframe
will  request    .at=h  plug-in    in  turn   (left,  c.nter,  right}   to
complete  self -t.sting.  When  a  plug-in  rec.iv.s  thi.  mee€age,
it    inay    use    the    in.in frame    functions    th.t    are    normally
•vailable  +or  ..lf-te€t€.
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5.   When    a  plug-in    has  Eompleted    .11  of  its  .elf -tests,   it
will  notify  the  main fr.me  using  the  Belt  test  Status  fnesgage
that  it  i5  through  and  will  r.port  the  f ir8t  error  found,   i+
•ny.   The  mainframe  will   request  the  next  plug-in  to  Eomplete
its  .elf  tests.  The  order  will  be  left,  center,  right.

6.   The    plug-in  in  the  right  compartment  may  requ.Bt  generic
plug-ins  to    be  put    into  calibrated  voltage  reference  pass-
through  mode    to  Complete    testing  of     the  auxiliary  trigger
-ignal   lines.  See  Section  ..1.5  Auxili-ry  Tri.g.r  Lln.  T..t.

7.   When     these  tests  are  complete,  the  mainframe  will   notify
each  plug-in  that  self-testing  i6  i ini6hed.

If  there    are  errors    in  any  of  the  plug-in  self-tests  e!<c:ept  the
kernel   and     loop  back  SDI  tests,   the  inde:<   of   the  +ir6t  failed  routine
will   be    Saved  and    .elf-test  status  will  be  reported  with  the  message
the  plug-in    uses  to    notif y  the  mainframe  that  it  has  completed  Self -
tests,

After  completing     its  kernel     and  SDI   loopbac=k  te6t6,   the  plug-in
will   send     .n  §Fte    whether  the    te6t€  pa£E    or  fail.     The  plug-in  will
repeat  sending     the  §RG    even   i+     it  detects    that  the    §Fto    byte    was
transmitted  succ:egsfully    by  monitoring     the  handshake  error  Status  c]f
the  SDI.      It  will     Send  §Fto'6     indefinitely  while     waiting  for     an  §Ra
query  message    from  the    mainframe.   When     it  receives    the    BFtB    qu.ry
message  it     will   Stop     Sending  SFtQ'E  and  Send  the  plugin_con+i.  .t.tLJ5
message.

Bet:au6e  Some     main+rame5  will      not   support     plug-in   §FtQ`6     during
self -te.t  and  diagnostics   (ext:ept  +or  the  initial   power  up  SRO) ,   plug-
ins  may    not     .end     §RG!'6    to    the    mainframe    during     self-te.te    and
d i agnost i cs .

4.i.1  M.s€.q.a

The  following  me65age.  are  used  to  control   plug-in  te.ting  and  to
report  test  re5ult6.   Except  for  the  t.it  b.qin  message,  these  messages
are  I.egal     only  during     test  .nd     diagnoftic:  modes.     The  test     mc)de  iE
defined  a6    the  time  from  either  power  up  or  the  t..t  b.gin  me66age  ig
sent  to    the  plug-ins    until   the  t..t  .nd  message  iB  received  from  all
plug-ins.   See    the  diagram    at  the    .nd  a+     section  ..a.   The  only  test
message  that  i.  valid  during  diagno5tic  or  normal   operational   modes  i6
t..t  b.gin.     Responses  to  the  other  me®sages  are  undef ined  when  not  in
test  Bode,

t-t E:apl.t.
t..t  cofbpl.t.:   met5sage  tok.n6

This  c:ommand     ie  sent  to  a  plug-in  to  instruct  it  to  complete  its
self-te=t6.   When     a  plug-in     receives  this    command     it     may    use     the
in.in+r.me  +unction5    that  are  normally  available  during  testing.   These
Ire    the      I:alibration    volt.ge      .ource    func:tion      .nd    the    voltage
mea.urement  function.     The  mainframe  will   Connect  the  reference  ground
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of  the    CVF`  to  th.  plug-in  when  it  tends  the  t..t  Eel.pl.t.  IitesE.ge.   In
this  way,     the  mainframe  will   [oordin.te  the  use  of  those  +unction6.   A
plug-in  may    pert arm  testing  that  does  not  r.quire  mainf r.me  functions
prior  to  receiving  this  message   (and  after  establishing  communication)
but  it    must  be    able  to  interrupt  those  te€t5  if  n.ce€.ary  to  rec:eive
th.  message  correctly.

Plug-in  §RQ'.    ar.    not    r.quired    for    the    plug-in    to    request
calibrated  voltage    €ourc:e  and    measurement  functions.     These  messages
may  be    Sent  during     the  time  the  plug-in  i6  exec:uting  its  €elf  te5t€.
There  are    f iv®  valid    messages  that    a    plug-in    may    Send    .fter     it
receives  the   t.st  Eoapl.t.   or  t.tt   b.gin  messagef    t..t  .t.tut,  I.1
I.t_c`/r,  c.I    ..k._ -.... nd  C.I  [vr_coon.ct.  This  la.t  message  i6  Only
valid  for    a  smart    plug-in.   When    the  plug-Ln    sends  the    t.5t  tt.tug
r..dy  message,   this  mode  iE  terminated.

t.ft  .t.tul  gtatu6  [block_id  .red_id  routine_id  i ault_id]
t..t  .t.tut:  meg.age  tok.en.
statLi€:   token  -  indic:ates  plug-in  titatu.
blocl'_id:   us  -   indit=ates  diagno.tic  blocL::
area_id:   u£  -  indicates  diagnostic:  area
routine_id=   us  -  indicates  di.gno.tic  routine
fault_id:   char  -  indicates  routine  6tetu6

This  message    iE  sent    by  the    plug-in  either     in  re5ponee  to  the
t..t  b.gin    mefgage  or     te  indic:ate    completion  of     Self  te5tlng.   When
sent  in    response  to  the  test  b.gin  rhe6sage,  the  plug-in  will   Send  the
busy  status  tok.en  only.

When  reporting    test  re5ult6,     the  plug-in    will   s.nd    the    r.ady
status  tc)k:en     and     include    the    various     id     Status    parameters.     The
main fr.me  will    respond  with    t.tt  .t.tut  r..dy  only.   If  th.  te6tg  are
all   passed     suc:Eessfully,   the    plug-in  will     Send  the  nes5age  with  the
f.ujt_I.d  parameter  Set  to   '0.   (Character).   All   others  will   be  Set  tc}  a
(integer).   If     a  test  fails,   the  plug-in  will   retain  information  about
that  test    for  diagnostic    mode  and    report  the    Status  of    the  failed
rt}utine.   The  mainframe  will   use  this  f5tatu6  to  decide  whether  to  enter
the  diagnoEtiE  mode  or  to  Continue  with  normal   operations.

The  bJ.}c*_I.d,     area_jd  and  rotitf.ne_I.d  parameters  are  the  value  of
the  bloc:k,   area  and  routine  number  of   the  test  that  failed.   Values  may
range  from    a  to  11.   See  the  diagnostiE  .ection  for  the  clef initions  of
the  bl.)ck_id`     area_id  .r`d     routiT.e_id  parameter..     The  +.ult_1d     ±s  a
char.cter  representing  +ault  information  or   '0'  for  p.ss.   See  the  t]i..
•t.ttJ.  reutin.    meg..ge.   Plug-Ins    will  tot  the  bJftc^'_I.d  to  1,  2,  or  3
for  each     compartment  the    plug-in  oc:cupi.a.     The  let tmost  compartment
will   be  .€signed  the  6malle.t  bloEk  number  increa.ing  to  the  right.

test I.din
t.tt  bqin:  meE6age  tokens

This  message    i.  tent    to  plug-in!    by  the    main fr.mE  to    execute
power-up  .el+-tests   {other  than  kernel  tests)   .i ter  the  instrument  has
enter.d  the    normal  oper.tional     mode.   This    i.  the    only    valid    te.t
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message  in    th.t  mode.     When  the  plug-in  receiv.€  thi.  message  it  will~  b.gin  it.    power-up  .elf-t.gtc  in  Step  3  .e  de+ined  .bove.  Th.  Plug-in
will  not    .end  SRG!..    to  .tart    the  ..quence.     It  i®  r.quir.a  that  all
•tor.d  information  about  plug-in  oper.ting  modes  will  be  pr.served   (by
the  plug-in)   €e  the  plug-in  fbay  be  restored  to  its  pr.viou.  state.   The
plug-in  .nd    fbainframe  will  continue  the  power-up  .elftegt  eequ.nEe  a6
clef ined  above.     When  testing     i.  completed,  the  mainframe  .nd  plug-ins
will  continue    with  the    power-up  .equence.     See  .ectlon    I.i    §t.rtup
€.qu.nc.  for  more  information.

I,2 §iqn.I  P.th T..t
Generic  plug-ins    are  respon.ible    for  testing  the  display  €ignal

p.th    using      the    calibrated      voltage    reference      and      measurement
c.pabilitie5  of     the  mainframe.     The  mainframe    may  place    the  plug-in
into  calibrated    voltage  reference    pass-through  mode    to  test  trigger
and  alternate    display  .ignal     paths.   The    me66age  for    .el.cting  thi.
mode  i€  the  c.l  cvr-od.  met€age.

c.I  c`/r-ed.  mode  [gain]
c.1  c`/r-od.:   mesfEage  tokens
mode=   tol<en  .elects  the  mode
gain   +loot  -  plug-in  gain  value
This  mei€age,     when  Sent     to  a  generic  amplif ier  plug-in  with  the

mt.r  -ode  token  reque5t5  the  plug-in  to  connect  all  channel   inputs  to
the  calibrated     voltage  referent:e    eoiJirce.   The    mainframe   (or     another
plug-in}   may    use  this    mode  to  complete  testing  or  to  do  calibration.
The  plug-in    will   ®et     its  gain    to  the    most    appropriate    value    +or
testing  and  report  that  value  using  the  gal.n  par.in.ter.   This  parameter
i5  only    Cent  by    the  plug-in    when  the    .ode    token    i.    mlble.     The
mainframe  will     connect  the  calibrator  ground  reference  to  the  plug-in
that  reEeives  this  me6£age  with  th.  outer  ..tde  tok.n.

The  ground    .ode  token    requE€tf  the  plug-in  to  connect  its  input
to  ground    instead  of  the  CVR.   The  Cue  .ode  token  r.qu..ts  the  plug-in
to  r.connect  its  input  to  the  CVR.

When  th.    .xit  .ode  token  is  sent,  th.  plug-in  will  reconnect  its
t=hannel   inputs    to  the    input  connector.    .nd  restor.  the  State  of  the
generic:     funEtion€.     The    mainframe    will     disconnect     the    Ealibrator
refer.nco  ground  from  the  plug-in.

When  the  plug-in  i€  in  pa..-through  mode,   the  main+rome   (or  other
Plug-in}   may    request  changes     ln  the    gain  or    off ®et  or    other  input
+unEtion.  of    the  generic    plug-in  using    the  normal     ..t    of    generic
commands  but    the  in.in{r.®e    or    plug-in    i.    respon6ibl.    to    restore
previou.  Setting.    when  the    te.ting  or    calibration  i.  Completed.   See
•.ction  5.a.IO. C`/R  P ...- Throu.h  Hod.  for  mar.  detailt}.

•.i.a Auxiliary Tri.I"  Lin. T..t
A  plug-in    in  the    right    compartm.nt    th.t    u.eg    the    .uxili.ry

trigger  lines    in.y  t.St    those  lines    by  r.qu.Sting    the  mainframe    to
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plac:e  generic    plug-in.  in    the    c&1ibr&ted    volt.ge    r.ference    pa66-
through  mode.     Th.    plug-in    in    the    right    compartment    can    request
Ealibr.ted  voltages    to  be    .ent  through    .ach  generic    plug-in  to  the
•uxili.ry  trigger  lin.i  u.ing  the E.I  cvrFenn.ct  met..ge.

c.I  [`/rienn.Et  compartm.nt  mode  [gain]
C.I  E`/rjenn.Eta  oeeeage  token.
compartments   ch.r  -.elec:ts  the  plug-in  Eomp.rtment
oodef   token  -€electe  the  mode
g.in=   f loat  -plug-in  gain  value

tllhen  the    mainframe  reEeive6    thi.  oe6f.ge    with  the    mt.r    .ode
token,  it    will  .end    a  I.I    E`/r-Iod.  .nt.r    oe6.ag.    to    the    plug-in
identified  by    the  co.p.rt..»t    par.meter.   It    will  also    Eonnect    the
calibrator  ground    r.ferenEe  to  that  cc)mpartment.   When  it  reEeive6  the
I.I  cvr-ed.    re5ponee  from    the  generic    plug-in,  the    main fr.me  will  I
®end  the    c.1  [`/r_Eonn.ct  oee5age  back  to  the  requ.Sting  plug-in.   This
c.I  CvrFom.ct    mesf5ag.  Sent    te  the    .mart  plug-in  will  also  include|
the  gal.n    value  reported    by  the    generic  plug-in    in  the  c.I  c`n-ed.
message.   The  imart  plug-in  may  then  perform  te€t€  or  make  meaeurements
using  the    calibrated  voltage    reference  which    ig  pat)5ed    through  the
plug-in  te    the  display  and  trigger  outputs  .nd  al.a  to  eaEh  au:{iliary
trigger  output.

The  .hart    plug-in  may    request  gain    or  of+€et    or    other     input
function  changes    of  the    generic  plug-in     (using  the    q.n.ri[  [eon.nd
mes6age}   but     is  reepon5ible  to  restore  the  original  values  when  it  i€
done  with  the  t.st.

The  c.I    c`/rjonn.Et  message    with  the  ground  .ode  token  requests
the  generic    plug-in  to    connect  its    inputs  to    ground  instead  of  the  I
CVF{.   The    C`fi  ..tde  token  r.queBtB  the  generic  plug-in  to  r.Eonnec:t   its
lnput6  to  the  CVR.

When  the    c.I  Evrjenn.[t    me£Bage  with    the  unit    .od.  token    is
Sent,  the  mainframe  will  send  a  I.I  Evr-ode  .xit  in.53age  to  the  plug-
in    .pecif ied       by    the      co-part.erit    parameter    and    ditconnect    the
calibrator  grc]und    reference  +ron    that  plug-in.     When  it  r.c:eivee  the
I.I  cur-od.    regponie  from    the  plug-in,    the  mainframe  will  tend  the
I.I    Evrjenn.ct    ln.esage    with    the    .xit    .ode    token    b.ck    to    the|
r.queeting  plug-in.

The  I.I    c`/rjer.n.ct  ie  not  restricted  in  u.e  f or  the  right  plug-
in  compartment  only.   It  may  be  used  by  .ny  .Iiiart  plug-in  th.t  require.
the  pa€€-through  mod.  of  .ny  generic  plug-in.

•.I.. Exitlnq  T.tt tod.
t,,t  md  .
t.tt  .nd:  fbessage  tok.n.
This  mefgage    i.  ..nt  to  .ach  plug-in  te  indiE&t.  the  termin.tion

of  the    ..lf-t.tt  mod..     The  plug-in    will  enter    diagnostic  mode  upon
r.ceipt  of    thi.  nee.age    .nd  will    .end  the    di..  .t.tLl.  Ilte6s.ge   (Ee.
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t)elow}   ag  .  response.   The  mainf rome  must  send  the  I)i.g  .xit  message  to
exit  the  diagno.tic  mode  and  ent.r  normal   operation  mode.

•.2  Di..no.tit  Mode
Diagnostic  mode  i.  provided  to  afsi6t  the  user  in  trouble.hooting

instrument    errors.       There       are       several       fundamental       underlying \-\
aggumpt i one =

1.   Each     processor  in     the  instrument  5yitem   (includes  plug-
in.}   must     do  its  own  kernel   test  independently.   If   a  kernel
i.  not    working,   further     diagno6tics  will     not  be  available
+or  the     module  c:t]ntrolled     by     that     kernel.     A     kernel     i€
defined  a6     the  miEroprot=e6sor,     F`OM  and     ®65ociated  Control
c:ire:uits  nec=essary     to  exec:ute     programs   (need     not     inc:lude
RAM)  .

2.   For     plug-in6,-the    SDI     must     also    be    operational     for
diagnostic:  mode  to  be  useful.   F'1ug-In6  will   test  their   §DI`€
i ndependent I y .

3.   The    mainframe  must  be  fully  functional   before  an  .ttempt
is  made    to  troubLeshoot  a  plug-in.   Plug-In  t.sts  may  be  run
when  the    mainframe  i.    not  fully  +unctional   but  the  results

:       are  questionable.

:       4.   Each     diagnc)6tiE  test     fnust  be    able  to  run  independently
+ron  all     other  tests.   There  will  be  no  tests  that  depend  on
a  state  I.f t  by  a  previous  test.

5.   Either     a  mainframe's    normal   disF]lay     ii    avail.ble    for
displaying  and     selecting  menLi5     or  an  A§CII   interfaEe  to  an
external   devic:e   {suc:h  a5  a  terminal}   iE  available.

To  simplify  the  diagnostic  process,   the  instrument  is  broken  down
into  bloc=ks     and  areas.     A  block     i5  any     large  sac:tion     of     circuitry
within  the     instrument.   Plug-In5     are  designated  a6  a  single  bloEl::   per
cc]mpartment.   Within     eat:h   I)lot:k     are  circ:uit   areas.   A  plug-in   may  have
up  to     11  areas    per  blocl::.     Each  area    may  have  geveral   routines  that
test  the    area.   There    may  be    up  to  11  routin.a  per  area.   Information
about  the    status  of     bloc=k6,   area.    and  routines  will   be  displayed  by
the  mainframe.   The  user  may  select  execution  of   individual   routines.

The  plug-in    will   upload  a  Eonf iguration  t.ble  that  desEribe6  the
t.st€  that     it  has    available  for    diagno8tic  mode.   The  mainframe  will
use  this    information  to    build  menus    that  allow    the  user    to  .elect
individual   tests    for  exec=ution.   These  tests  may  be  Selected  to  run  to
Completion  even     if  errors  are  discovered  or  to  termin.te  the  t.st  and
report  regults  immediately  when  an  error   is  found.

4.2.I  rkits.gee
The  following  me6sageE  are  used  to  control   the  operation  of   plug-

in  diagnogtic:E.     Exc:ept  for  the  di.g  .nt-  mE96age,   the.e  me66ages  are
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legal   only    during  the  diagnestiE  mode.   The  diagnostiE  mode  is  clef ined
aE  the    time  from    the  mainframe    sending  either  the  dl.9  mt.r  or  the
t.ft  .nd    meE5age  to    the  receipt    f ron  the    plug-in6  of  the  di.g  .xit
message.   See  the  diagram  at  the  end  of  section  ..0.

di.g .nt.r
di.g  .nt.r:   message  tc)hens

This  message     is  gent     to  request  the  plug~in   tc)  enter   diagnc)gtic
mode.   The     plug~in  will     prepare   itself     to  perform  diagncistic:   tesiting
when  it    rec:elves  this    message.   It    will  .end    the  di.g    Et.tu.  r.edy   I
message  as  the  response.

diag  exit
diag  exit:   message  tokens

This  message     is  Sent     to  indicate     the  termination  of   diagno=tiE
mode.   The    plug-in  will   e:<it  the  diagno5tic  mode,   Send  the  di.g  status
r..dy  mefi5agE  and  wait  f or  the  ne:{t  message  f ron  the  mainf rame.

diaq  request
di.g  requ.5t:   message  tokens

The    mainframe       may    use       this    message    to    request     the     test
conf iguration  of     a  plug-in     i or  ilse  in  generating  menus.   This  message
may  be    sent  whenever     the  mainframe  requires  the  conf iguration  of   the
plug-in  and  is  not  r.stricted  to  diagno6tic:  mode.

di.g  Eonf ig   lmpb   {eDL  block_name   {ADL  menu_type  area_name
{FtDL  routine_type  routine_name   [FDL  fault_id  f ieldl   i ield2
field3J}...    }...    }...
dl.g  cent ig:   message  tDken6
1mpb:   token  -   long  message  proto[ol   byte
BDL:   token   -block   dElimiter
block_name:   string   -block  name
ADL:   token  -area  delimiter
menu_type:   token  -  indicates  type  of   routine  menu
area_name:   String  -area  name
FtD|:   token  -routine  delimiter
rc)utine_type:   token  -  indicates  type  of  routine
routine_n.iiie:   String  -routine  name
FDL:   token  -fault  Btatus  delimiter
fault_id:   c=haraEter  -  indicates  test  €tatu.
+ieldl:   float,   ul,   ui   or  us  -+ault  in+a
+ield2:   float,   ul
fields:   float,  ul

ui  or  u6  -i.ult  info
ui  or  uB  -  i ault  inf a

This  message    Sends    the    plug-in's    test    configuration    to    the
in.in frame.   It    ie  sent    in  r.Bpon5.    to  a    di.g  roqunt    or    t..t    cod
message.     The    order     of     it.ms     listed     ls    6ignif ic:ant    bet:ause    the
in.in fr.me  uses  that  order  te  5eleEt  routines  for  .xecution  in  the  di.g
•xec  me.sage.
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The  Jlpb  param.ter  i.  the  long  me€6age  protoEol  byte.   S.e  eec:tion
6.a  Frotecol.    for  it.    clef inition  .nd    u.e.  Thit  meee.ge  in.y  be  .plit
into  .mall.r    me`esag..  only    Ju.t  prior  to  one  of  the  delimiters   (eDL,
ADL,   R".  or  Ft}L}.

The  EIDL    toL'en  identif ie.    the  beginning    of  .  block  f leld.   It   is
ion.diately  following    by  the    bJt}c^'_n..a  parameter     which  clef ine6  the
name  of     the  bloc:k.     Each  block  f ield  must  be  followed  by  at  least  one
•rea  f ield.

The  AIL    token  identif ie6    the  beginning    of  an  area  i ield.   There
may  be    .everal   area    f ields  clef ined     for  eec:h     bloc:k.     The    ..riu_type
parameter  indicates    the  type  of  routine.  found  in  the  .red.   There  are
€even    types      of    routines:    .inn.x_int,    .inoa.<Jeng,    Iline.x_float,
digit.I_int,  digit.lJeng,    digit.I-ix    and   digit.1-hart.    See   the
explanation  of    the  di.g    .t.tu.  meg.age    for  more    information  c)n  the
ii`eaning  of     these  type€.     The  ar.._n..e    parameter  ig    the  name  of  the
area,

The  FtDL    token  identif ie6    the  beginning     of   .  routine  i ield.   The
rotitt.ne_type    paramet.r       indiEate6    the      type    of    routine    -    .uto,
•uto_int.r,  .uto-r   or A.nu.lint.r.  The .ute,  .utejnt.r .nd .Llto-r
tokens  indiEate  routines  whose  results  are  analyz.d  by  the  €ygtem.   The
•uto  token    indicates  a    routine  that    may  be    run    without    any    user
intervention.  The    .utoJnt.r   {automatic,  interactive)   token  indicat.s
a  routine  that  requires  user  Setup  but  th.n  can  be  run  without  further
user  intervention.     The  .ute-r  i5  a  routine  that  i5  automatic  but  II.a6
not    run    during    the    'powerup    .elfteEt.     The    ..nu.1Jnt.r     (fnanual,
interaEtive}     tol<.n       indic:ates       a      routine      that      requires      user
interpretation.   No  results  are  returned  when  this  routine  i6  executed.
Generally,  -.nu.I_int.r    routines  .r.    used  for  providing  Stimulus  for
probing  circ:uits.     The  rttutt.r.a_naae     parameter     i6     the     name     of     the
routine.   There  may  be  Several   routine  f ield5  for  eec:h  are.  f ield.

This  Eonfiguration     in+ormation  implies    execution     order.      If     a
routine  fails  during  F)owerup  tests,   the  mainframe  may  use  the  returned
inde:.:  to  mark  all  routines  except  those  marked  .uto-r  li.ted  prior  to
the  indicated    routine  as    having  passed    .nd  those  that  follow  .a  not
having     been     executed.      In     diagno5tic     mode,     the    ut}er     may     selec:t
exec:ution  of   any  routine;   no  order  is  enforced.

The    EEL      token     identif iea       the    beginning       of     +ault     status
information.   The.e    paramet.r5  are    optional.     The    fauJt_jd,     f].eJdJ,
fJ.eJd2  .nd  fJ.eJd3  parameters  have  the  same  format  ag  those  clef ined  for
the di.g  .t.tu.  meg.age.

di.g  .x.I:  block_id  area_id  routine_id  mode
di.9  .X.C:   fne5€age  tokens
block_id!.  us  -  .eleEts  block
•rea_id:  ut  -  .eleEts  area
routine_id:   u.  -.elec:ts  routine
modes   token  -  .el.Et5  t..ting  node
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This  a.Ss.ge    i.  .ent  by  the  mainframe  to  .xecute  a  t.6t  routine.
The  bJock_t.d    .nd  .re._jd  parameter.  .elect  the  plug-in  bloc:k  .nd  area
that  cent.in    the  routine.     The  rotJtjn._J.d  parameter  i.  the  routine  to
be    .xecuted.     The    values    of    these    parameter.    .re    I.6ed    on    the
conf iguration  uploaded  by  the  plug-in.   E.ch  .elects  the  nth  entry  +ron
the  configur.tion    table  where    n    equal.    the    b]oc*_jd,    .rea+.d    or
rout].ne_I.d  par.meter.   Selection  v.lue.  .tart  with  1   {not  a).

The  .od.    p.rameter  tpecif ie5    the  testing  fnode.   The  .ingl.  token
r.qu..ts  the    plug-in  to    .xeEute  the  test  once  and  return  Status.  The
[ycl.J.lt  token    reque.t.  the    plug-in  to    terminate  a    test  when    an
error  i€    found.   The  Eycl.  token  ..leEte  r.petitive  exeEution  mode.   In
both  cycling    modes,   the  plug-in  may  request  voltages  and  measurements
f ron  the  mainf rome.

dl.g h.|t
di.9  h.Its   message  tokens

This  message  i6  .ent  by  the  main fr.me  to  terminate  the  looping  ct+
a  test.     The  plug-in    will  halt    looping  the    test  after  the  neh't  test
completion  and  report  test  results  using  the  di.g  .t.tu.  me5sag..

di.g  .t.tu.  status  [loops  faults  +.ult_id  f ieldl  f ield2  +ield3]
di.g  tt.tu.:  in.66age  tokens
•tatus:   token  -  indicates  plug-in  .tatus
loops:   ui   -indiEateE  number  of   loops
+ault6i   ui   -  indicates  number  of  faultti  +ound
+ault_id:   char  -fault  identif ier
fieldl!   float,  ul,  ui  or  u6  -fault  data
field2:   float,  ul,  ui   or  us  -fault  data
fields:   float,  ul,  ui  or  u€  -fault  data

This  message    ie  sent    by  a    plug-in  in  response  to  a  t..t  .nd,  a
di.9  ontor,     di.g  .xit    or  di.g    .x.I  Command    from  the  mainframe.   The
ctatu6  token    may  be    r..dy,  .rrer    or  routln..  The  r..dy  ft.+uf  token
indicates  that    the  plug-in    i5  r.ady  to  perform  the  requested  action.
The  lMror    I tatLJs  token    indicates  i or    the  di.9  .x.I  comm.nd  that  the
plug-in  detec:ted  an  .rror  with  the  command.   The  rest  of  tlie  parameters
are  included  only  when  the  ftattis  token  ie  reutin..

When  tent    with  the    reutin.  st.ttff    telr`en,  thi.    in.56age  returns
routine  status    .fter  .xecution    of  .    test  roLJtine.     The  plug-in  will
tend  this    message  when    a  test    has  been    completed  or  when  a  test  i6  I
terlninat.d  by    .n  error     tin  cyE1.Ji.lt    mode}   or    by    the    di.g    h.1t
meiE.ge.   Complete    test  r.5ults    will  I)e    reported    whether    the    test
pa5ced  or  failed.

The  Joop5     p.r.ineter  indicates    the  number     of   loopB  performed  by
the  te.t.   The  .f.ujts  parameter  indic.teg  the  number  a+  +.ult.  detected
by  the    test.   When    the  maximum  value  i.  reported  i or  either  the  Joop5
or  faujt5    par.meters  it    inclicateB  th.t    .t  I.a6t    th.t  many  loops  or
faults  were    run  or  det.cted.   The  t.tJJt_I.d  i5  .n  indicator  of  the  type
a+   f.ult     found     .nd     i€     cod)bined     with     the    bJocA._].d,     .r.a_].d     and
routl.ne_jd  v.lu-.    to  +arm  an  index  +or  r.porting  purposes.   A  faujt+.d
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of   .0'     indiEateti  no    error.  war.    detected  and  the  routine  passed  its
t..ts.   A  f.tiJt_jd  ef   .1'  -'9'  or   'A'  -'F'   indicates  a  i.ilure.   A   '?`
indicat.®  .n    option  th.t  ic  not  found.   A   '   .   {bl.nl<)   indicates  a  t.st
th.t  returns    no  r..ultti.  The  f..eJd  parameter.  ..nt  with  .   '   .   {blank)
f.uJt-i.d  h.ve  no  meaning.

For  minmax    type  routines    which  are  indic:at.d  by  the  .ine.xJnt,
-lnJnxJ()nq    and      .in.-x_+lo.t    .rea    tokens,    the    fi..JdJ    parameter
indicates  the    minimum  expected  regult,   the  fjejd2  parameter  indicates
the  maximum    .xpected  re.ult    .nd  the    ft.eJd3  par.meter     indicates  the
ac:tual  measured    re.ult.   For  digital  type  routines  which  are  indicated
by the   digit.lJnt,  digit.lJeng,    digit.I-ix  and  flioit.I-hart  area
tow-ene,     the      fj.JdJ     p.rameter     indicates    an    addre5€,     the    fJ.eJd2
parameter  indic:ateE    the  expected    r.Cult    and    the    f].eJd3    parameter
indicates  the    actual  result.    For  digit.I_int    type  routines,  all  the
fjeJd  parameters  .re  unEigned  integers.  For  digit.)Jeng  routines,  all
the  f]..Jd    parameter..re    un6igned    long    integers.     For    digit.1ulix
routines,  the    addreti€  parameter     (f]..JdJ)   i.    un.igned  long    and    the
expected  and     actual     parameters     (fjejd2    .nd    f].eJd3}     are    un6igned
integers.  For    digit.I-hort  routines,    the  addre6€  parameter   {f[.ejdJ)
iqi  an    unsigned  integer  and  the  expected  and  ac:tual  parameters   (f...jd2
and  f...jd3)     are  ungigned    Short   integer..     Di6playE  o{     all   types    of
values  may  be  limited  by  the  mainframe  to  5  characters.

4.2.2 Di.pl.y  .nd  Triqg.r  §iqn.I  P.th.
tn  diagnostic    mode,  the    display  and    trigger  signal     path  tests

will   be    selec:table  from  a  mainframe  diagnostic  menu.   The  interface  to
the  plug-in    will  be    identical   in    the  itart-up    test    or    diagnostic:
mc]des.   F.lug-ins    will   do     limited  teBting     of  these  paths  during  their
own  diagnostic..

4.2.S §.ri.I  D.t.  tnt.rf.c. T.tt
The  follcwing     me.sage  may     be  sent     during  powerup  or  diagno6tiE

mode  to  test  the  SDI  communic.tion  I)etween  the  mainframe  and  the  plug-
in,

di.g  t:on_t.tt  pattern
di.g  [ofli_t..t:   me66age  tokens
pattern:  .peci.I
The  pattern    .ent  by    the  mainframe  in  this  te.t  is  the  following

•equenc®  of     16  byt.g:   FF,   00,   01,   02,   04,   08,   10,   20,   40,   80,   55,   AA,

!ii::::ii:3j::;:::::::i:::;i;:d!i:i:!i;:::i:;i:;;::;:i::i:!!::i::;:iiii\,,
The  only    other  way  to  determine  fault   {plug-in  or  in.in frame)   for

the  SDI    communication  path    i5  to    request  the  us.r  to  turn  the  power
off  .nd    Eh.nge  the    plug-in..   The  u.er  must  be  given  instructions  for
this  procedure    when  the    .erial  data    interface  test  hag  failed.   This
•eqLJence  hat  no  imp.ct  on  the  €of tw.re  interface.
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4.2.4  Auxili.ry  Triqg.r  Lib.  f}i.gno.tic.
Plug-In5  that  ut.  the  auxiliary  trigger  lines  will  provide  a  menu

•el.Etion  for  running  the  .uxiliary  trigger  line  test..  When  this  test
iB  selected  and  the  di..  .>t.I  command  is  given,   the  right  plug-in  will
t..t  the  .uxiliary  trigger  lines  .e  d.fined  in  s.ction  ..I.3 Auxili.ry
Trio..r Lin. T..tt.

To  .Esist    in  locating    .  +.ult,    the  user    may  r.move    the  right
plug-in  .nd  run  the  display  and  trigger  .ignal  path  tests.   These  tests
•1€o  .xerci.e    the  auxiliary    trigger  .ignal     lines.   The  u€er  tan  then
determine  the    loEation  of    a  fault    by  observing    the  activity  during
these  te6tB.

•.3  fuongry
The  following     Chart  Shows     the  poeeible  .eqt.LenceE  of   events  that

are  possible    involving  the    .elf  test    and  diagnostit=    modes  both    at
power  up  and  during  normal   operations.   It  .1.a  Shows  the  messages  that
are  u.ed  tc]  change  from  c]ne  mode  tc)  .nether.

test
mode

mf 3te5t   Complete

i8    §RQ* mf : §RQ

in+idiag  enter

test  begin

in+!test  end

mode

pildiag  Status

mf :diag   exit

The  mainframe  will   determine
State  and  report  that  inf ormation

Following   are     Some  example
typical   sequence    of  events    i or
fbainf rame  and     a  Single    plug-in.

diag  enter

system  Eonf iguration  during  the  idle
to  all   Smart  plug-ins.

message  .equences    that  illustrate  a
testing    and    diagno€tiEs    betwe.n    a

§F=O  messages  marked  with  an   aBterisl{:
{*}   are    transport   level     §Fto  paEket6    and  are    not  application     level
messages.   This     gequenc:e  Shows  the  messages  for  a  smart  plug-in   in  the
right  Eompartment.
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ftiai nf rame
power  on

p.rform.  internal
r..ponds  to  §F{B

r.edy  for  teeting,
connects  [vr

•ets  cal  volt.
oakeE  measurement

•end6  te  generic:

•end6  te  right

E|-

/--

O,.Sage

<---§F3G*---
tests ---query  §Fto--->
<---plugin_conf ig  €t.tu .------test  compl.te--->

<---te.t  .t.tue  busy---
<---cal  .et_c:vr------cat  cvrready--->

<---Eal  mea£_req------cal  mea6_etatu .--- >

<---col  cvr_connect------col  cvrDode--->
<---c:al   Evr_mode---

---cal   cvr_EonneEt--->

sends  to  generic

•end5  to  right

all  tests  are  done

no  errors  reported,
leave  diag  mode
enters  normal   mode

ln  the    following

<---cal  cvr_connect---
---cal   cvr_mode--->
<---Eal   cvr_mode---

---Eal  cvr_connect--->

<---tegt  f5tatu5------test  end--->
<---diag  Status---
---diag  exit--->

<---diag  Status---

Flog-in
Pt"er  On
ready

page  97

begint  t.Sting
requests  cal  volts

request  mea.

right  tests  aux   line
generic  .eta  mode
reports  status
right  tests
auxiliary  trigger
I i nee
right  done
gen.riE  Sets  mode
reports  titatus

repeated  i or  other
gneriE  plugin

Completed  te6t5
enters  diag  mode,
reports  .tatus
enters  normal   mocle,
sends  status

example,     the  sequence     fhc]wn  above  ig  followed
but   instead     of   ey`iting  the  diagno€tic  mode  immediately,   the  mainframe
requeet5     diagnostic       conf iguration     information     and     ey`eEi`te5     6ofTie
diagnostic  tests.
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mainframe

all  tests  are  done

r.quests  Eonf ig  inf o

execute  test
execute  test
halt  test
end  diag  mode
enter  normal   mode

Ver.ion  2.2

ne€tage

---te,t  ,nd--->
<---diag  .tatu€------diag  request--->

<---diag  conf ig  more------diag  conf ig  act--->
<---diag  conf ig  more---
---diag  cc)nf ig  .Ek--->

<---diag  conf ig  last---
---diag  Eonf ig  .cl<--->

---diag  exec--->
<---diag  .tatu6  routine---

---diag  exeE--->
---diag  halt--->

<---diag  Status  routine------diag  exit--->
<---diag  Status---

4.5

Di agno5t i c6

plug-in

enters  diag  mode,
report.  etatu6
fend.  inf o

rune  test
reports  results
rune  test
halts  test
r.ports  results
enters  normal   mc)de,
sends  .tatus
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5.a C.libr.tien
The  purpose    of  the    I.lit]ration  +unEtion    i.  to  provide  the  us.r

with  .n    instrument  th.t    lneet6  tight  .cEur.cy  .peEif ications  and  does
not  r.quire    .xpensive  time-invari.nt    electric.I  circuit.  to  maintain
th.t  &ccuraEy.

The  calibr.tion    prot=e.5  uie€    a  voltage  .tandard  provided  by  the
mainframes.   The  Calibrated  Voltage  Reference  circuit   {CVR}   to  .upplie6
accurate  voltages    to  the    circuits  to    be  calibrated.     The  outputs  of
these  circuits  are  measured  by  the  mainframe's  D  to  A  converter   (which
dlay  be    the  ttandard  digitizer  for  a  digitizing  mainframe  or  a  .pecial
Converter  for     ®n  analog     mainframe}.   Each    device  in     the     instrument
•y6tem  requests    voltages  and    iheasurement6  in    order  to    Eh.racterize
circuits  tor    which  that    device  has  a  calibration  .djugtment  control.
Changes  to  the  Control   .re  made  from  Ealculations  based  on  a  .erie5  of
voltage  requests  and  mea6urement€.

The  techniques    used  to    .Ehieve  the    desired  accuracy    for     eat:h
Signal     path     are     specif ied     in     th.     JJOOO    Ser].es     Accur.cy     Syste®
specification.   System    aEcuracy  .pec:if iE.tion€    and    requirements    are
also  Spec:if led  in  that  document.

This  section    a+  the    Software     Inter+ace    specif iEation    clef ine.
c:alibration  messages     and  spec:if ies    how  they    are  u€ec)  tc)  perform  and
maintain  calibration.

5.I  Corlfigur.tion  D.t.r.in.tiorl
The   11000     §erie6  Accuracy     §yBtem  uses  conf iguration  inform.tion

te  determine    E®libration  needs.     §y6tem    configuration     in    terms    of
mainframes  and     plug-in5  i6    deteriiiined     .t     pc]I-er     up.     Conf iguration
information  concerning    the  probes     i5  also  determined  at  power  up  and
i5  updated    any  time    thereafter  a  probe  change  iE  detected  by  a  plug-
in.   This  information  is  used  to  determine  calibration  requirements  and
to  clef ine  entry  and  exit  criteria  for  the  enhanc:ed  and  norm.I   accuracy
modes,

Details  on    the  process    a+     determining    the    calibration    mode,
gequenc:es  of    .vents  and    the  requirements    for  entry  and  exit  of  each
mode  are  de+ined  in  the  JJOOO  Series  Accur.cy  Syst..  .pecif ic.tion.

5.I.I  Sy.ted  Configur.tion
ln  order    to  maintain    .yttem  acEur.Ey    while  not    re-alibrating

cooponelit€  that     do  not  need  it,   the  11000  §erie-Act:urac:y  System  uge5
ty6tem  Eonf iguration     inform.tion  to    determine  wh.ther    .ny  device  in
the  .y]tem  mue.t  be  calibrated  after  the  warmiip  time.   If  the  mainframe
•nd  plug-in    .y6tem  has  not  changed  Since  the  power  w.I  turned  off ,   no
calibration  is    required.   If    .ny  of    the    plug-ins    .re    new    to    the
mainframe,   those    plug-in6  mii.t    be  calibrated.     Mainframe  .nd  plug-in
type  and  unit  id  numt)er  are  used  to  determin.  conf iguration  changes.
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See  ..ctien    3.let.rtiJp  a.qu.nE.  +or  details  c)n  the  the  ..qi`ence
of  .verit.  during  power  up  .nd  .t  what  point  the  Eonf igur.tion  messages
re  ,ent.

•fJd raport  type  uid  v.r.ion  I.vel
•fJd  r.portt  metsage  tokens
type!  ttring  -indicates  the  mainframe  type
uid:   .tring  -indiEates  the  main fr.me`.  unit  id
v.rtion=   .tring  -indic.tee  the  in.in frali)e'ti  eoftw.re  versic)n
I.vel:   token  -indicates  main fr.me  functional   level

This  o.a.age    i.  .tnt    by    the    fb.in frame    during    the    power    up
•.qu.nee  to  notify  th.  plug-in  of  its  I:.pabilitie6  and  id.ntifiEation.
The  type    parameter  indicate€  the  main fr.me  type  .nd  is  a  String  of  up
to  10    characters  .pecifying  the  mainframe  type  using  the  11000  Series
nomenclatur..   The    uf.d  parameter     i.  the  unit  identif ication  number  of
the  inainfraoe.     This  Should    always  mate:h    the  .erial     number    of     the
mainframe.   The     vers].on  parameter     .pec:if ieg  the    €of tware  version  for
that    in.in frame.       The    Je..eJ       paralneter    .peEif ieg      the    level       of
funEtionality  .upport.d  by  that  mainframe.

The  plug-in    will   use    the  type    .nd  ti].d    parameters  to  determine
whether   it    i6  installed     in  the    Eame  or    a  different    mainframe  than
during  the    last  poweriip.     The  plug-in    will   Eompar.    th.se  values  te
these  Saved     in  nan+/olatile    memory.     The    plug-in    will     report     the
results  of    this  c:ompari6on    in  the  .fJd  con fig  meg.age  then  .eve  the
flew  values     in  nan+/olatile    fbemory.   The     versjori   and   J...eJ   parameters
are  provided    te  notify  Smart  plug-in.  of  Spec:if ic  Eapabilities  that  a
partiEular  mainframe    may  have.     They  are  used  in  conjunction  with  the
a.in+r.a ...... g.  mee6age.  See  Section  2.6.3  §y.t.n.

-f _id cent ig it.tug
•fJd  Eonf ig:   message  tok.ng
•tatu€:  token  indicates  plug-in  .t.tug

This  me6€age    is  .ent    by  the    plug-in  in    r..F]on€e  to    the  ef Jd
r.port  fbes5age.     It  i.  used  to  report  whether  the  plug-in  i.  installed
in  the    .ace  mainframe    as  during  the  previous  power  on  or  whether  the
in.in frame  i6    new  to    the  plug-in.     The  elf)  statti5  token   indicates  the
plug-.in  if)    installed  in    the  same    mainframe  as    pr.viously.   The    n-ni
S+dtus  token  indiEates  the  F)lug-in  i€  infltalled  in  a  new  main fr.me  and
may  require  c.libration.

5.I.2 Preb. Cmfi.ur.tien
Generic  plug-ins    will   inform  the  mainframe  each  time  a  change  i6

d.tect.d  ln    the  probes    .ttach.d  to    that  plug-in.  The  mainframe  will
u.e  thi.  information  in  determining  which  probes  need  to  be  Ealibrated
in  erd.r    to  fb.aintain  or  .nter  the  .nhanced  calibration  ibode.   The  user
will     I).      netif i.d    using    .ppropriate    means    which    probes    require
Calibration.   Separate    messages  defined    in  the  following  .ection6  .re
used  to    E.ute  the  plug-in  to  perform  probe  E.libration  .nd  r.port  the
result.  of  that  I.1ibr.tion.

V.r.ion  2.2 5.I. 2 May  5,    1986



Ilk  Main fr.me/Plug-in  Software  Interface page  lot

preb.  .t.tu.  ch.nnel  input  level   [type  uid]
prtb. .t.tu.8  in.6sage  tok.ni
channel=   ue  -.pecifie6  the  ch.noel
input:  token  -.pecif i.i  which  input
I.vel=  ul  -.pecifies  the  probe  I.vel
types  .tring  -.pecif ies  the  probe  type
uids   €tring  -.pecif ies  the  probe  unit  id

This  me.sage    ig  .ent  by  the  plug-in  whenever  it  detec:tg  a  change
{either  .dditien     or     removal}     of     a    probe.     The    chal7r.eJ     parameter
•pec:if ies  the  chann.I   for  which  the  plug-in  is  reporting  a  change.   The
I.»put  paraeeter     €pecif ice  which     input   i€    tiEing    reported    for     each
Ehannel.   The    plo.  j»put  token  indicates  th.t  €tatu.  ig  being  report.d
i or  the    input  of     a  Single    ended  channel     c)r  the    plus    input    of     a
differential   Ehannel.     The  .inu.    I.riput  token    indicat.5  the  .tatu6  ig
being  reported  for  the  minus  input  of  a  differential   channel  only.   The
jeiJeJ  parameter     gpecif i.g  the    probe  level     detected  by    the  plug-in.
Level   a    Spec:if ie5  no    probe  is  detected.   Level   1  probes  use  resiEtive
encoding  and    provide  no    information  other  than  the  probe  attenuation
f actor.   Level     2  probes    provide  additional     information    about     probe
parameters  inEluc)ing    probe  type     and  probe    uid.   The     type     parameter
Bpecif ies  the    probe  type    reported  by    a    level     2    probe    using    the
Tekprobe    nomenclature.     The    ujd    parameter     .peci+leg    the    unit     id
reported  by    a  level     2  probe.     The  type     and  tJjd    Fiaramet.r6  are  only
included  in  this  oeEsage  when  the  probe  level   is  2.

Since  the  plug-in  c.nnot  differentiate  between  no  probe  Eonnec=ted
and  a     level   1     1x  probe,     the  plug-in    will   report     level   a    fc)r  both
Ea5es.   The    mainframe  may    allow  the    user  to     identify  those  channel.
that  have  lx  probes.   The  mainframe  will   not  report  this  information  to
the  plug-in.

prob.  qu.ry  channel
prob.  qu-ry:   met6age  tokens
channel!   us  -Specifies  the  channel

This  message    is  Cent    by  the    mainframe  to    request  the    present
probe  status  of   the  specified  chari»eJ.   The  plug-in  will   Send  the  probe
lt.tut  me85age    .6  the    response.   For  di+ferential  channel.,  two  prob.
•t.tut  me€tages  will  be  Sent,  one  for  the  probe  on  the  minus  input  .nd
one  for    the  probe    on  the    plus  input.     The  plus  prob.  .t.tul  message
will   always  bE  sent  last.

5.2 C.libr.tion  M .... ge.
Thi.  .ec:tion    d.f ines  the    meEfEages  that    are  used  to  control   the

oper.tion  of  the  calibration  +unction6.

I)u.y  quer.y
bu.y  qu.ry:   me55age  token.

This  me66age    i.  .tnt    by  the  mainf rime  only  to  -hart  plug-in6  to
determine  if     the  calibration    proEe5s  may    be  started.   It  may  be  Sent
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•ny  time    during  normal     op.ration.   The    plug-in  will     reply  with    the
following  in.s.ages

I)u.y .t.tu. .tatu.
bu-y  .t.tu.:  Ine55age  tokens
•t.tu.:  token  -indic&t.€  plug-in  €tatu.
This  mesB.ge  indicate.  fmart  plug-in  busy  ttatus.   The  idl.  status

token  indic:.lei    the  plug-in    i€  not    busy  and  the  c.libration  proc:e5s
may  b.    .tarted.   The    bu.y  Stattis    token  indicates  the  plug-in  is  in  a
busy  .tote    and  calibration  must  walt.   If  a  plug-in  reports  its  I)tatus
•6  I)u.y,    it  is    required  that    the  plug-in  .ubEequently  enter  a  .tate
that  will     .1low  calibration    to  be    performed    .nd    will     immediately
notify  the     mainframe.   The    plug-in  will     .end  a  plug-in  §F{G!  then  Send
the  buty    tt.tu.  me6Eage  with  the  ill.  S+atti5  token  in  reEpon6e  to  the
SFto  qu.ry  message.

When  the    .mart  plug-in  has  f5ent  the  bu.y  .t.tut  ldl.  mess.ge,  it
must  nc]t    start  any    Other    operations.     Therefore,     all     front    panel
buttons  will     be  ignored.     The  plug-in    will   remove  any  menus  that  are
displayed  and    release  any  mainframe  func:tions   {€uch  as  curEers  or  the
k.nobs)   prior    to  Sending    the  bu.y  .t.tL.t  idl.  message.   The  only  valid
message  that    the  mainf rame    may  send    to  a    €mart  plug-in    af ter  that
plug-in  has  Sent  the  buty  .t.tut  idl.  message  is  c.I  .ed.  (See  below).

Generic  plug-ins    are  not  Sent  the  bu.y  qu.ry  message.   Theref ore,
by  clef inition,     generic  plug-in5     may  not     have  a  "busy"  mode.   Generic:
plug-in6  are  ..nt  the  c.I  eod.  message  directly.

To  begin    calibration,   the    mainframe  will     notify    each    plug-in
using  the    I.I.ede  me56age  that  the  calibration  process  iB  beginning.
This  is    to    insure    that    all     Other    activity    i6    halted    and    only
Calibration  messages    will   be    transmitted  between     the  mainframe     and
plug-in5   (See  bu.y  .t.tut  above).

[.I.ode  mode   [mea5_opt]   [c:ompartm.nt   [compartment]J
C.I  .oi].3   message  tokens
mode:   token  -tpecif ies  the  t=alibr.tion  mode
meas_opt:   +1oat  -epeEif i.a  the  optimal   mea.urement  b.nd
compartments   char  -specif ies  the  new  conf iguration

Thi.  message    .el.ct6  the    mode  of  op.ration  for  calibration.   The
Selection  of   c:.libration  modes  is  determined  by  the  main+rame  based  on
the  needs  of  the  iyet.in.

The  .nt.r    .ode  token    .peEifie.  the  beginning  of  the  calibration
proce.i.   The    mainframe  will    tend  the    E.I  nd.  inter  me€sage  to  each
plug-in  at    the  beginning    of  full  c.libr.tion.   This  token  defines  the
beginning  of   J»jtJ.aJ   C.Ji.br.ti.on   Mode.   See  Section  5.3.2.

The  held    .ode  tek.en    .I.a  clef in..    the  b.ginning    of  Calibration
mode  but     i£  .ent    during  n.w    plug-in    conf igur.tion    calibration    or
during    probe      calibration    to    plug-ine    that    de    not    need    to    be
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E.librated.   Thi.     token  clef in.I  the  beginning  of  HOJd  CaJJ.br.tJ.on   Mode
d.f ined  in  .ectien  5.3.3.

Th.  .kit  .ode  token  .peci+i..  the  .nd  a+  the  calibr.tion  process.
S.e  .eEtiDn  5.3.9.

When  the    Ealibr.tien  proEe.€    i.  begun,    the  the    fir.t  E.I  and.
o.Stage  must  contain  .n  .nt.r  or  held  .od.  token.   When  the  calibration
proc.E6  it    completed,  the  last  I.I  -od.  me56age  must  Eont.in  the  .kit
lode  token.

The  dpj.I-  .od.  token  gpeEif ie6  the  beginning  of  Z}f.spJay  Path
Caj..br®tl.on  #ttde     -W..thout  Cvfl.   See  a.ction  5.3..  +or  detail.  a+   thi.
mode.   The  dp-.l-mode  token  speEif ies  the  beginning  of  Z7t.SPJ.y  Path
Caj..bratjon  #ode     -Wi.th     Cvfl.   See    .eEtion  5.3.a    +or  detail.  of   this
mode.    The      dtpj.b-I    .ode      token    .peEif ies      the    b.ginning    of
Display/Trigger   I-balance     Deter.inatit)n  I.ode.     See  ..ct±on    =.=.a  +or
details  of    this  mode.     These  tokens    are  only    Bent  to    plug-ing  that
Support  the  generiE  interf.c:e.

The  n.-|onfig    lode  token    i€  only  gent  to  Smart  plug-in6  during
new  configuration  calibration  after   instrument  warlTiup.   The  co.par+p.rit
parameters  are    included  in    the  I.I     .od.  message    only  when  the  .¢>de
token    i5      n"jonfig.     The      ct}.part..rit    parameters      .pecif y      the
[ompartment§  that     contain    plug-ins    that    are    new    ginc:e    the    latit
calibration.   See  Section  5.I.7  for  details  of  this  calibr.tion  mode.

The  Other     ..tde  token  speEif ie6  the  beginning  of  time  allowed  for
a  lmart    F)lug-in  to    perform  calibration  not  related  to  the  display  or
trigger  paths.     See  .ection    5.3.a  for    details  of    .vents  during    the
Other   Callbrat±or.   Mode.

The  spe[ial     mode  token  causes  a  plug-in  to  begin  the  E.libration
of  .pecial     functit]ng.   These    are  functions    that  require    calibration
based  on    criteria  other    than  the  normal   gyctem  criteria.   See  section
§.4.7  §paci.1  Plugln  C.libr.tion  for  the  detailti  of  this  procedure.

The.eas_opt     parameter     is     included    when    th.    .(»de     token     i6
dpj.I-,  dpj.I-,   dtpJ.b_.ioE,  n..ijenfi. or eth.r.  The .ea5_opt
parameter  tpecif iet    the  optimal   measurement  band  for  the  mainframe  in
divisions  from    center    ficreen.     Plug-ins    will     make    adju.tments    aE
r.quired  to    cause  measurement6    to  be    made  within  5./.  of  the  ..as_opt
value  Specified  by  the  mainframe.   The  v.lue  .ent  by  the  mainframe  will
•lwaye  be    po.itive.   The    mea.urement  b.ndE  must  be  Symmetric:al   around
cent.r  €Ereen.     Dif fer.nt  I)ends  may  be  -peEif ied  +or  each  of  the  modes(dpj.I-,  dpj.I-c,  dtp_inb-.oc,  n.-iol-lfi. and oth.r).

I.I  .t.tu.  Status  [chann.1s]
c.I  .t.tu.:  met.age  tokens
•tatus:  token  -  indicat.5  .tatu.
ch.nnel€!   .peci.I   -indic:.tee  +ailed  chann.1

This  message    it  .ent    by  a    plug-in  in    response  to  the  E.I  nod.
meti.age  and    eth.r  c.1ibration    mess&g.fi.   The    plug-in  will     .end    the
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r..dy  St.tus    tciken  when  the  mainframe  sends  the  I.I  .ed.  .nt.r  or  c.I
led. hold    oeetiag.€.   In    th.ee  ca.es,  th.  E.I  .t.tu.  in.i5age  indicates
the  plug-in  h`as  entered  the  requested  calibration  mode  .nd  is  ready  to
p.rform  calibration.     The  plug-in  will   Send  the  bLl.y  ft.tgs  token  when
the    main fr.me    .ends    the   [.I    -od.   fb.eeage    with    the    .pj.1-.oE,
dpj.I-ilE,  .tpJdb_-oc,    n.Ii.jenf io  or   eth.r  .ode    tek.ni.    In   these
c...a,  the   c.I  .t.tu.    message  indiE.tee    the  plug-in    hag  begun    the
prod.dure  r.quested    I)y  the  in.in frame.   The  main fr.me  will  not  .end  any
further  unsoliEited    me6Bages  to  the  plug-in  until   it  receive.  the  c.1
•t.tu. ceapl.t. message.

When  the  plug-in  ha.  Completed  .ny  of  thet.  c.1ibr.tion  modes,   it

:i:I p:#i nth:a:,:a::::::din:::,:::c??:.:T:::::u:::t:: :::e:I :::i :a::: I
deteEted  an  error  in  the  Ealibratien  process,   it  will  send  the  +.il  or
f.il_ch.n  status    token.  The    +.il  St.tus    token  indicates  the  failure
was  not  rel.ted  to  a  Channel.  The  f.iljh.n  S+atus  token  indicates  the
failure  was    related  to  a  channel.   In  this  cage,   the  plug-in  will   also
tend  the    channeJ5  parameter     to  indicate    whic:h  channel     or    ch.nnel5
failed  calibration.   The  che»r}eJs  parameter  hag  the  following  format:

b7     b6     b5     b4     b5     b2     bl     bo
X          X          X          X    CH4   CH5   CH2   CHI

If  a  bit  ig  Bet,  the  indicated  channel   fail.d  calibration.

The  mainframe    will  Send    the  I.I    .t.tut  message    with  the  r..dy
Stattis  token    in  response  te  the  I.I  .+Jot)Il.nc.  and  c.I  piJbb.I.n[.
mes€age6  from  the  plug-ins.

The  plug-in    will   report  mainframe  and  plug-in  imbalances  that  it
measures  during     some  modes  ef   calibration.   The  following  me65ages  are
used  to  report  these  values.

I.I  dlfJ.I).I.nt:. mf_value
I.I  dB+Job.I.nc.:  ne..age  tokens
mf_value:   f loat  -main fr.me  imbalance  value

This  mei6age  is  Sent  by  a  generic  plugin  to  report  the  mainf rome
input   illlbalance    valu.,  .f_v.Joe.     Thi€  value    will   b.    the  display  or
trigger  path     input  imbal.nc:e    as  determined    by  the  I:alibratioii  mode.
The  plug .-.. in    will   measure  and  r.port  the  display  or  trigger  p.th  input
imbalance  during  the  c.libration  modes  defin.d  below.

I.I  f)iJ.b.I.nE.  {channel  pre_invert  post_invert}...
C.I  o+i.b.l.nE.3  die.e.ge  tokens
ch.nnels   ug  -€peEi+ies  the  chann.I
pr._inv.rtt   +1oat  -pre-inver€ion  imb.I.nEe  value
poft_invert8  i lost  -poet-inver.ion  imb.lance  v.Lue
This  mee.age    i£  ..nt    by  the    plug-in  to    r.port  plug-in  channel

output  imbal.nEes.     These  v.1Lie€    will  apply    to  eith-r  the  display  or
trigger  outputt5    ..  determin.d    by  the    c:.libration  diede    in  which  the
message  is  .ent.   The  ch.nrneJ  p.rameter  .pecif ies  th.  I:h.nnel  f or  which
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the  following     imbal&nEe  v.lue€    .pply.   Th.  pro_I.rw.rt  paralll.ter  gives
th.  imbalanc:e    valu.  that    occurs  prior    to  the  inversion  circuit.   Th.
post_I.Overt  par.in.tor    give.  the  imbalance  value  th.t  occurs  .f ter  the
inver.ion  circuit.     The  plug.in  may  r.pc)rt  .11  channels  in  One  in.ssage
er  it    may  r.port    ..Eh  channel   in  a  .eparate  oe.Sage.   If  .  Ehannel   if  I
d.termined  to  be  nan+unctional,  the  plug-in  il  not  r.quired  to  report
imb.lance  v.lue.  for  that  channel.

._`

All     values       reported    by    the    plug-in     (.f_v.Joe,     pro_I.Overt,
pof't+nv.rt)  .re  in  divi€ione  from  center  Screen.

5.3 C.libr.tion  ll.ed-.
The  Ealibr®tion    proEe6s  is    coordinated  between    plug-in€  by  the

mainframe.   Since  there  is  only  one  voltage  re+erence  t=ircuit,   only  one
plug-in  may    requet5t  voltages     at  a    time.   The     CVFt  i6  assigned  to  One
compartment  at    a  time.    See  section    5.5  C.lit)r.t.d  Volt.9. R.f.r.nE.
for  detail.    on  controlling     the  assignment     of   the  CVFt.   The  mainframe
must  also  per+arm  €ofne  internal   calibration  prior  to  allowing  plug-in€
to  perform  calibration.

The  mainframe's  measurement  I.pability  may  be  timelhared  between
plug-inf  on    demand  from  the  plug-ins.   This  allows  all   the  plug-ins  to
perform  certain    partt  of    the  calibration    procee6  in    parall.1     with
other  parts.

The  Calibration    proce66  is  performed  ag  a  .erie6  of  modes.   These
modes  clef ine    the  Bt.te    of  the    interface  between  the  plug-in  .nd  the
mainframe  and     most   may     be  thought     a+   a6     plug-in  oode5.   The  Jnl.t].aJ
C.libration   Mode     .nd  the     Final   Calibr.tion     Mode   .re    .v.±em    moc±et=.
Since  the    mainframe  operates  up  to  three  plug-ins  during  calibration,
the  mainframe    may  place    eac:h  of   those  plug-ing  in  different  modes  ae
required.     The      procedures    discussed      in    .ection    5.4    C.libr.tion
I+oc.dur.I  ehc)w    how  the    cliff erent  modes    .re  combined  te  pert arm  the
appropriate  Calibration  procedures.

In  .ach    lnodE,   certain  requirements  are  made  of  both  the  plug-in€
and  the    mainframe.   Each    mode  has  limitations  on  what   i.  .xpected  and
available  +ron    plug-ini  and    the  mainframe.     Each    a+     the    mod.s     i6
clef ined    below.       Entry    .nd      exit    criteria      .nd    limitations      .nd
expectations  of  each  mode  are  de+in.a.

During  these    modes,   the  plug-in€  will  nc)t  respond  to  front  panel
operations.   Probe  id  .nd  channel   id  button  pushes  will   not  be  reported
to  the    mainframe  .xc:ept    .a  required    by  I.Libration  proc:esBes.   Smart
plug-in.  may    not  request    .ny  functions    of  the    mainf rome  except    a€
defin.d  for    each  c®1ibretion  moc)a.   The  main fr.me  or  plug-in.  will   not
•.nd  met.age.  other  than  those  clef ined  for  c.libr.tien.

5.3.I  Ent..ring  C.libr.tien  llod.
The  11000    eerie.  Accur.Ey    §y6t.in  det.rmine6  wh.n  Ealibration  is

r.quired  and    which  devices    in  the    .y.ten  must    be  c.1ibr.ted.     This
determination  i5    I).ied  on    changes  in    I)y.ten  conf iguration,   time  and
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t.mper.ture  changes    or  input    from  the    u.er  and    if  .pec:if led  in  the
11000  Serf.S  Accur.cy  Syste.  document.

Be for.  Ealibratil]n    diod€    can    be    .ntered,     the    mainframe    mutt
determine  whether    a  .hart  plug-in  i€  bu.y.   Busy  i.  clef in.d  e6  a  State
which,  1f  interrupt.d  by  the  c:.libration  procee6,  may  cause  the  system
to  lo.e    information.   It    i.  up    to  the    plLJg-in  d.Signer  to  determine
which  plug-in    .tates  will  result  in  the  plug-in  r.porting  busy  status
•nd  delay  the  operation  of  calibration.

The  mainframe    will   use    the  bu.y    qiu.ry  message  to  determine  the
•tate  of    .mart  plug-ing.     When  .11     .mart  plug-ine  have  .ent  the  bu.y
•t.tut  idl.  me.Sage,  the  main fr.mE  will  send  the  E.I  .ed.  meBeage  with
the  appropriate    .ode  tokens    te  eec:h  plug-in  to  begin  the  calif)ration
Process.

5.5.2  Initi.I  C.libr.tim tod.
The  mainframe    must  Ealibrate     its  measurem.nt     Eirc:uits  prior  to

allowing    Signal       path    calibration       by    the       plug-in.     §inc:e    this
c:alibration  proce6g    iE  entirely    internal  to  the  lminframe,  there  are
no  messages    clef ined  for     the  interfac:e    to  Support     it.   This    mode  i6
entered  when    the  mainframe    tends  a    c.I  nod.    .nter  me6€age    to  each
plug-in.   This     mode  if5     terminated  when  the  mainframe  places  the  plug-
in6  into  any  of   the  calibration  modes  defined  below.

When  a    plug-in  receives  the  E.I  oed.  mt.r  oes6age,   it  may  begin
any  internal     calibration  that  does  not  required  the  use  of  the  CVFt  or
the  voltage  measurement  EirEuit6  in  the  mainframe.   The  plugin  must  be
able  to  respond  to  inEominq  meg5ages  from  the  mainframe.   Generic:  plug-
in5  must  turn  their  display  and  trigger  outputs  off .

5.3.3  Hold  C.lit)r.tion  Mod.

This  mode    is  entered    when  the  mainframe  ..nd5  the  I.I  cod.  hold
me55age  to    a  plug-in.     That  plug-in    will   enter  calibratic]n  mode  with
the  limitations    .a  clef ined    for  Jn..t..aj  C.I..br.t..on  #ode  but  will   not
perform  any    calibration  procedures.     This  mode     i6  provided    for     new
Eonf iguration  or    probe  calibration    to  cau.e    a  plug-in    not  involved
with  the    required  c.libration    te  be    in  a    clef ined  quiet  State.   This
mode  if5    terminated  when  the  m®infr.me  .ends  the  I.I  rd.  me5Bage  with
the  ..tit  .ode  token.

In  the    case  of  new  Eonf igur.tion  c.libration,   the  in.in frame  will
tend  the    I.1  .ed.    .nt.r  nes6age  to  the  plug-in  or  plug-in.  r.quiring
I.libr.tion  .nd    the  c.I    .ed.  held  fne5..ge  to  .11  other  plugin9.  The
plug+ns  r.c.iving    the  E.1.od.  .nt.r  dieesage  will  b.gin  calibr.tion.
Those  r.ceiving    the  E.I  .el).  held  lneE.age  will   enter  c.libretion  mode
{.nd  be  ready  .to  accept  calibration  commands)   but  will   not  perform  any
I.1ibration  procedures.

In  the    case  of    probe  calibration   {when  other  calibration  ig  not
requir.d},  the    mainframe  will  .end  the  I.I  prEb.  bqin  in.35age  to  the
plug-in  requir.d  to  c.1ibr.te  .  probe  .nd  the  c.I. and.  hell]  Ine€5age  to
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•u  other    plug-in..  See    .ection  5...5    Fret).    C.1ibr.tlon    +er    more I
inform.tion  on  probe  c.llbration.

5.3.. Diql.y P.th C.lit]r.tico - .ithout evR
Thi6  mode    i.  provided  +or  g.neric  plug-in.  to  I.gin  di.play  path

c.libr.tion.   This    mode  i.    not  valid    for  .mart    plug-in.  that  da  not
•upport  the    generic  plug-in    interf ace.   In  thie  mode,  the  plug-in  may
r.quest  .eaaur.ment6    fr.in  th.    mainframe  but  may  not  r.quest  voltages
fran  the    CVR.   This    mode  .llaws    tl't.  plug-ing    to  perform  Calibration
calcul.tion6    in      parallel.     The      mainframe    will       tim.    .har.    the
a.a5ur.in.nt  facility    .6  requ.eted    by  the    plug-ine.   This  mode  may  be
run  concurrently  with  any  other  calibration  mode.

Tlii6  mode     i8  entered    when  the    mainframe    Sends    the    c.1     cod.
•pj.I-me86age.    During  thi.    mode,    the    plug-in    i.    .llowed    to
request  measurement6    using  the    c.I  n.our.  me5.age  without  requiring
the  use    .f  the    plug-in  §Ra.   The  mainfram.  i5  not  .1lowed  to  Send  any
ungolicited  me65age6    to  the    plug-in  during    this  time.   Fc]ur  me.€agee
+romthe    plug-in    are    valid    during    this    time:    E.I    in..ur.,    c.1
-.+.t,  c.I    Ofjch.1.nc. .nd   c.1  .t.tu..    This mode   ia t.rminated
when  the    plug-in  Sends  the c.l  .t.tu.  me6eage  with  the  ccopl.t.,  f.il
or  f.iljh.n   status  token.

In  this    mode,   the    calibration  proEe6s    determineE  the  mainframe
input  imbalance    measured  by    th.  plug-in     in  the  display  Signal   path.
This  value    ie  reported    to  the    mainframe  using    the  I.I  flfJ.I).I.nc.
me85age.

5.3.5  Di.pl.y  P.th  C.1lbr.tien  -  With  evR
ln  this    mode,   the    plug-in  will   complete  the  calibr.tion

of  the    display  path.   It  determines  Calibration  con.tanta  that.        _  _____   JE__   LL ,--- +irl

Proce§€
will   be

a+   tnt     gi5F].-y   iiJ-ii ..------.- ''--' -----
u.ed  by    the  plug-in  for  correcting  gain  errors  far  the  entire  display
path   (to    the  mainframe  measurement  point)   and  con6tant6  for  th.  plug-
in  to    u.e  in  correcting  internal   imbal.nc:e6.   All   funEtion6  related  to
the  Signal     path   (gain.     off.et,  bandwidth  limits  etc.)   are  calibrated
and  adju.ted  during  this  mode.   The  plug-in  i6  a65igned  the  CVR  and  may
reque.t  voltages  from  it  to  perform  tlie  Ealibratioii.   AH   generic  plug-
insto    befully    calibrated    nutlt    be    placed     in    the    a..splay    Path
CaJj.r.tjon   #ode  -WI.th  CVR  during  calibr.tian.   Thi.  mode  iB  not  valid
for  .in.rt    plug-ino  that  da  not  .upport  the  generic  plug-in  inter+ace.
No  c.1ibration    con6tant5  .re    reported  to    the  nainfr.me    during  ttii5
mode.   This    mode  may    nat  be  requested  by  the  mainframe  af  one  plug-in
Concurrently  with  any  oth.r  mode  in  .nether  plug-in  that  u€e6  the  CVR.

Thi.  mode    li  entered    when  the    malnf rame    Sends    the    I.I     cede

::=6::fen::a::3e. v:Tt:::5t:::n:a::: ::: E::i: ,i :.:I I::1:: ::3u::: ,
Cur+.t  in..5agee    without  r.quiring    th.  use    a+  the    plug-in  §Ra.  The
main fr.me  i.  not  allowed  to  ..nd  .ny  uneolicited  messages  to  the  plug-
in  during    this  time.    Only  i our    in.5sage6  +ron    the  plug-in  .re  va"
during thi.   times  c.I   -.fur.,  I.1   -..put,  I.1   cvr+.t   .nd   I.1
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•t.tu..  Thi.   cede  i.  t.rmin.t.d  when  the  plug-in  .ends  the  I.I  .t.tu.
me..age  with  the  cenpl.t.,  f.il  er  f.il_Ehlln  Status  tok.n.

5.3.6 Di.pl.y/Tri.9.r  I-I).I.nc. D.t.r.in.tlen Mod.
In  this    node,  the  plug-in  will  r.port  th.  imb.1.nc..  it  mea6i`res

in  the    display  or    trigger  .ignal     paths  but    will   mal<e    no    internal
•dju.tment.  to    coinpen6.te  for    those  errors.     The  plug-in  will  report
the  mainfraee     input  imbalanc:e    .nd  imbalance    values  for  eaEh  chann.I
u.ing  the    c.I  mfJnb.I.nc.    .nd    c.I    piJ.b.I.nt=.    iiieesages    clef ined
above.   Thit    mode  ie    net  valid  for  .hart  plug-ins  th.t  de  nc)t  support
tt`e  generic    plug-in  interf ate.   The  plug-in  may  net  request  the  use  of
the  CVFt    during  this    mode.   This  mode  may  be  run  Eoncurrently  with  any
other  Ealibratic)n  mode.

In  this    mode,   .aEh  generiE  plug-in  will   requ.5t  in.asurements  anc]
perform  c:alEulations    en  the    display  or  trigger  path  imbalanc=es.   This
mode  may    be  run     concurrently  with     Any  other  Calibration  mod..   §inEe
mea6urements  are    r.quired  to    perform  the  calc:ulatit)n6,   the  mainframe
will   time  Share  the  fneaeurement  facility  as  requested  by  the  plug-ing.
The  main+ram.  will  determine  to  which  path  the  re.ultti  reported  by  the
plug-in     apply    by    selecting    the    path    on    which    the    mea.ur®ment6
requested  by  the  plug-in  are  made.   The  plug-in  i5  not  required  tc]  know
which  Signal     path   i5  being  measured.   This  mode  fhay  be  repeated  by  the
mainframe  for  each  signal   path  in  the  main fr.me.

Thi.  mode    i6  entered    when  the    mainframe    s.nd6    the    I.1     .od.
•tF)_iflb_-me56age.     During  this    mode,   the    plug-in    i€    allowed    to
request  measurenents    using  the    E.I  h..fur.  me£€age  withc]ut  requiring
the  use     ef   the    plug-in  §Ftc.   The  mainframe  i€  not  allowed  tc)  send  any
un€oliEited  me56age6    to  the    plug-in  during     this  time.   Five  me6sage5
fremthe    plug-in    are    valid    during    this    time=    E.I    o...ur.,    c.I
-..-. t,  I.I  AfJqlb.I.nE.,  I.I  pi_iab.I.nc. and E.I  .t.tus.  Thi.  mode
is  terminated    when  the    plug-in  Sends  the  c.I  .t.tut  oessage  with  the
ceApl.t.,  +.il    er  i.il|h.n    Status  token.  All  generic  plug-in€  to  be
calibrated    must       be    plaEecl       in       the       Pi.spj.y/7r].gger       J.bajance
Z}et.r.I.natt.on  #ode  during  calibration  for  at  least  One  display  and  one
trigger  path.

5.3.7  l`I.w  Cen+igur.tien  C.libr.tieri  Mo(I.

Thi.  mode     ie  provided    +or    .hart    plug-in6    that    must    perform
I.libr.tion  .ihen    .nether  plug-in    ie  new    to  the    tyet.in.   This  lE  the
E.ee  for    .  triggering    plug-in  that    u.e€  the  auxiliary  trigger  lines
when  .  n.w  generic  plug-in  hag  b.en  added  te  the  ey.ten.

Thi.  mode    i.  .ntered    when  the    mainframe    .end.    the    I.I    ood.
mess.ge  .ith    th.  nMjon+ig  .od.  tok.n.   The  main fr.me  will  .Bsign  the
CVFt  to    th.  plug-in  when  it  .ends  thi.  message.   This  mode  i.  net  valid
for  g.n.riE    plug-ins.   Thi€    fhede  may  not  be  run  concurrently  with  .ny
oth.r  calibr.tion  mode  that  requires  the  u.a  of  the  CVF3.

During  this    mode,     the    tmart    plug-in    i.    .allowed    to    request
volt.ge.  .nd    measur.II)entE  from    th.  mainframe    .nd  i.  .leo  allowed  to

V.r.ion  2.2 5.5.7 May   5,    1986



ilk  Main+r.me/Plug-in  Software  Inter+ace page  lop

control  gen.ric    plug-ins  in    the  €y.ten    u€ing    the    g.nerit:    ccm&nd
in.eE.ge-  The    plug-in  may    .I.a  u..    the  c.I    c`/rjennutt    meBtage    to
a.sign  the    CVF`  to    one  of     the  g.neric:  plug-in€  in  the  .y€tem.   All  of
the..  megsage5    may  be    .ent  without    requiring  the  u.e  a+  the  plug-in
§Ra.   The    mainframe  i.    not  allow.d    to  .end    any  un.olicited  meg6ages
during  this    moc)e.   Valid    oeEBageE  from    the  plug-in  &r.I   c.1  cvr_..t,
c.I  .... ur.,   I.I .... +.t,   [.I  E`/rjenn.ct,   .in.rit= Etm.nd and c.I I
•t.tu.  [apl.t..    Thi.  mode    i.  terminated    when  the  plug-in  .ends  the
C.I  .t.tu.  oe5Eage  with  the  cenpl.t.  or  f.il  stattis  token.
5.3.. Ith.r  C.libr.tion  Mode

This  mode     i5     provided     to     allow    6mar-t     plug-in5     te     complete
calibration  of     nan-Signal   path    related     +unctiong.     The    plug-in     ie
assigned     the     CUR     and     may     request     measurement6     and     vc)ltageg.     A
triggering  plug-in  that  uses  the  ®u:<iliary  trigger   lines  and   i5  new  tc]
the  system    will   Ea)ibrate  those  lines  in  this  mode.   See  Section  5.4.4
fuxilL.ry  Trigg.r    C.libr.tien.   This    fnode  iE    not  valid    for    generic
plug-ins.   This     mocle  may    not    be    run    concurrently    with    any     c]ther
calibration  mode  that  u6eg  the  CVFt.

This  mode    is  entered  when  the  mainframe  sends  the  c.1  and.  oth.r
me65age.     During       this    mode,     tlie    plug-in     ig    allowed     to    request
measurementg  and    voltages  using  the  I.1  A..€Lir.,  c.1  .... _t.t  .nd  I.1  I
cvr"t  messages.   Smart  plng-ing  may  also  Send  the  I.I  c`/rjonn.Et  and
9.n.ri[  Coenand    meEsage6  to    control   generiE    plug-ins.   All     a+  these
mesBage6  may  be  Sent  without  requiring  the  use  of   the  plug-in  §Fto.   The
mainframe  i6  not  allowed  to  Send  any  unsolicitec]  me5eage6  to  the  plug-
in  during     this  time.   Valid  messages  from  the  plug-in  during  this  time
are:  c.I   .... ur.,  c.1  .... _..t.  I.1  E`/r_..t,  I.I  Evrjonn.ct,  ..n.ric I
Ecomaed  and    c.I  .t.tut    Eoopl.te.   This    mode  is    terminated  when    the
plug-in  eend6  the  I.1  .t.tu.  ITie5sage  with  the  Eo.pl.t.  c)r  +.il     Sta+LJS
token.     This      mode    Can    be    .ntered    only    af ter    the    display    path
Ealibration  with  CVFt  has  been  completed.

5.3.9  Fin.I  C.libr.tion  Mod.
This  mode    if  entered    by    de+.ult    when    all     oth.r    appropriate

calibration  modes  have  been  I:ompleted.   In  thitE  mode,   the  mainframe  may
use  the    calibrated  diepl.y    and    trigger    Signal     path.    to    complete
calibr.tion  of     its  internal     circuits.   The  mainframe  may  also  request
Calibration  of     probeg  and  may  r.quest  the  trigger  view  function  to  be
calibrated.   See    t}ec:tion€  i.4.5    F+ob.  C.libr.tien    and  5.4.6    Trigger  I
View  C.libr.tion.     Smart  plug-in.  that  use  the  auxiliary  trigger  lines
will  c.1ibrate  those  lines  during  this  mode.

The  cain fr.me  may  u.e  the  c.1  c`/r-ed.  mee5age  to  Eaus.  a  generic
plug-in  to    enter  CVR    p®e€-through  fnede   (I.e  te[tion  5.3.10  Cva  P.-t-I
Through  Mel].).   The  in.in fr.me  in.y  use  the  Standard  .et  a+  g.neric  plug-
in  commands    to  control     generic  plug-in    funEtioni.   Plug-in€    may  not
tend     Any       un€oliEited     me.sages    during    this     mod..     Thi.    mode     i6

:::m|::e:e::::e :::ib:::;::i:n.o8:n::::: ::a:) :h;)::i::::me 6end6 the I
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When  the  .kit  .od.  tok.n  i.  r.Eeived,  plug-in5  will  exit  from  the
c.libr.tion  mode.     They  re.ume  .canning  of  their  front  panels  and  will
r..pond  to  .11   norlhal   Operating  Eemmands.

5.3.10  C`AR  P .-.-Though  lled.

Thi.  mode    it  provided    to  .llew  the  mainframe  .nd  .hart  plug-ins
to  complete    calibration  of  th.ir  internal  circuitt  by  using  a  generic:
plugin  to  pae5  the  r.f erenEe  volt.ge  through  to  it.  outputs.

c.1  c`/r-od.  mode  [gain]
C.I  [`/r-I.a  fnessage  tokens
diode:   tol<en  -.peEif ies  the  cvr  mode
g.in:  i lo&t  -generic  plug-in  g.in  .etting
This  messag.    i.  ..nt    by  the    in.inf rame  to    a  generic  plug-in  to

cau.e  it    to  connect    .11  of   its  inputs  to  the  CUR  c:irEuit  rather  than
the  external     input.   This    allows  th.    mainframe   tor  other  plug-in)   to
hake  calibration    mea5urement€  on    one  of  the  Signal   paths  provided  by
the  generic  plug-in.

The  inter    .ode  token,     when  Sent    by  the  mainframe,  requests  the
plug-in  to    enter  CVR    pasgihrough  mode.   The  plug-in  will   c:onnect   its
input  to    the  CVF\.    .ignal   and  will   also  adjust  all   of   its  +unction6  to
provide  the    optimal   .ettings    for  performing  calibration.   The  plug-in
will   .ave    its    present    .etting5    +or    the    gain,     offset,     coupling,
bandwidth,   impedance,     display  and     trigger  funEtion€    f c]r  restoration
when  the  CVFt  pa55+hrough  mode  is  exited.

Offset  will   be  set  to  a.   The  input  will   be  DC  coupled  to  the  CVR.
Bandwidth  will     be  eat  to  the  optimal   valJe  for  noise  reduction  in  the
plugin.   This    bandwidth  .etting    will  not    be  .a  low  .5  to  affect  tlie
tettling  time    for  meagurementg.     The  input  ilnpedance  will   be  .et  to  a
value  appropri.te    for  connection    to  the  CUR.   The  display  and  trigger
output  combinations    will   be  €et  to  channel   1  only,   not  inverted.   None
of  the  settings  of  these  functions  will  be  r.ported.

The  g.in  will  bE  .et  to  the  optimal  gain  s.tting  for  that  plug-in
for  calibration.   The  plug-in  will   r.port  Chic  gain  value  when  it  Send.
the  E.I    cvr-a.  oe€5age    with  the  .nt.r  .ode  token.  The  mainf r.me  or
•oart  plug-in    that  requested    the  CVF`  pass+hrough  mode  will  use  this
gain  v.1u.    and  the    default  offset    .etting  to  perform  c:alibration  oftheir  circuit..

The  mainframe    er  .  tmart  plug-in  may  r.quest  Changes  in  the  gain
or  off .et    functions  or    the  trigger    .nd  di.play  outputs  of  a  generic
plug-in  in    CVR  p.scihrough  mode  only  under  th.  following  condition.:
The  a.in frame    or  lmart  plug-in  must  query  the  generic  plug-in  for  its
I.tting.  prior    to  plating    the  generic    plug-in  in    CVF{    p...+hrough
frode.  After    requesting  the    generic  plug-in  to  .nter  CVFt  pa.a+hrough
node,  the    main fr.me  or    .mart  plug-in  may  request  ch.nge6  in  the  gain
or  ef f.et    +unctiens  or  the  display  and  trigger  outputs  .i  long  as  the
f inal  requ.ct    .eta  the    plug-in  to    the  g.ttings  th.t  it  h.d  prior  to
entry  of  the  CVFt  pass+hrough  mode.   This  is  required  becauf]e  the  plug-

V.rsion  2.2 5. 3.10 Hay  5,    1986



ilk  Mainframe/Plug-in  §eftware  Interface page   111

in  will    r..tore  the    ..tting€  of  th.ee  functions  to  the  values  Set  by
the  last    funEtion  .et  Command.   The  input  coupling,   bandwidth  limit  or
input  impedance    functions  .hould     not  be    changed    during    CVF`    pass-
through  mode.     They  liave    no  Off ect    on  th.  operation  of  this  mode  but
will  affect  the  settings  when  CVR  pass-through  mode  ie  .xited.

The  CVFt    .ode  token    reque6t6  the  plug-in  to  c:onneEt   its  input  to
the  CVF`    circuit.   This    will  normally    be  Sent    after  a    c.I    [vrpod.
meg.age  with  the  .rtkind  .od.  token  to  re-conneEt  the  input  to  the  CVR.
The  plug-in  will  Bend  the  I.I  E`/r-od.  nee.age  with  the  C`ra  .ode  token
when  its  input   is  connected  to  the  CUR.

The  .ro.indl    -ode  token    request.  the  plug-in  to  connect  its  input
to  reference    ground.   The    plug-in  will     send  the  E.1  cvr-ed.  meg.age
with  the  ground  .oc/e  token  when  its  input  i€  connected  to  ground.

The  .xit    .ode  token    reque6t6  the    plug-in  to  exit  the  [VR  pa5€-
through  mode.     The  plug-in    will   restore    all   func:tion  Settings  tc]  the
values  that  were  active  when  CVFt  pass-through  mode  was  entered   (unle65
a  c:hange  was  requestec)  during  CVF{  pass-through   mode).   When   the  plug-in
hag  completed    the  restoration    and  connected    its  input    to  the  input
Signal,   it    will  .end    the  c.1    c`/r-od.  message    with  th.    .xit    .t)de
token,

I.I  Evrjenn.Et  compartment  mode  [gain]
c.1  cvrjonnect:  message  tok.n5
compartment:   char  -6pecif ie6  the  plug-in  t=ompartment
mode:   token  -ipeEif ies  the  c=onneEt   mode

This  message     ii  Sent  by  a  f}mart  plug-in  to  request  the  mainf rame
to  EonneEt     the  CVF{     to  the     EpeEif ied  cobpart.ent     and  to    Send  a  E.I
cvr-od.  message    to  the    plug-in  in    that  compartment.     The  mainframe
will   Bend    the  c.1     cvrpod.  me6gage    to  the  generic:  plug-in  using  the
-cide  token    .ent  in    the  c.I  c`/r-onn.Et  message  by  the  .mart  plug-in.
The  mainframe  will  wait  for  the  generic  plug-in  to  respond  then  report
the  results  to  the  Smart  plug-in.   When  the  generic  plug-in  reports  its
gain  .etting    in    re6pon€e    to    a    E.I    cvr-ode    .nt.r    message,    the
mainframe  will     report  that  gal.ri  value  te  the  emart  plug-in  in  the  I-I
E`IT-ann.ct  me€6age.

The  out.r    .ode  token    requests  the    g.neriE  pli`g-in  to  enter  CVFt
pass-through  mode    as  defined    .bove.     The    plug-in    will     modify     it.
®ettings  a.    clef ined  and     connec:t   its     input  to  the  CVR.   The  mainframe
will  wait    +or  the    retiponse  from    the  generic  plug-in  then  report  the
mode  and  gain  .etting  to  the  requesting  .hart  plug-in.

The  C`/R    .od.  token  reque5t5  the  input  to  be  conn.cted  to  the  CVFt
cirEuit.  This    will  normally    I)e  Sent  .fter  .  c.1  Evrjonn.ct  with  the
|re`Jnd  .ode  token  te  r.-conneEt  the  input  to  the  CVFt.

The  .round    .(tde  token    r.queet6  the    input  to    be    Connected    to
reference  ground.
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The  .kit    -ode  token    r.que6t6  the    mainframe  to    di€Eonnect    the
ground  ref.rence    +rofh    the    tpecif ied    compartment    .nd    tend    a    c.1
E`rr-ed.  .Kit    oestage  to    the  plug-in.     The  plug-in  will  exit  the  CVFt
pa..-through  mcide  and  re.tore  all  function  .etting6  to  the  values  tliat
tlier.  aEtive    when  CVF{    patf5-through  mode    was  .ntered   (unle.g  a  change
was  r.quested     during  CVR    pass-through  mode).     When  the    plug-in    has
completed  the  restoration  .nd  connected  its  input  to  the  input  €ignal,
it  will    .end  the    E.I  [`/r-I]e    message  with  the  .xit  lode  token.   The
mainframe  will     then  .end    the  E.I    cvrjonn.ct  message    with  the  .xit
•ode  token  te  the  reque.ting  fmart  plug-in.

The  I.I    E`irjmn-Et  me6Eage    may  be  .ent  after  the  .hart  plug-in
has  r.ceived    th.  E.1    .od.  message    with  the  oth.r  or  n.I.ionf ig  node
tokens  and    until  the    Smart  plug-in    .ends    the    I.I    .t-tut    message
indicating  the  calibration  mode  has  been  competed.   The  c.1  Evrjonn.Et
message  in.y    also  be    sent  during     diagnoEtic  mode.     See  section  4.I.3
Auxili.ry  Trigger  Lib.  T.tt.
5. 4  Gal it)r.tieii  F+o[.Our..

This  Section    defines  the    Calibration  procedures    for    different
calibration     operatien5.       This    €eEtion     All)a    defines    Some    of     the
proEedure6  .nd     meEeages  a56c)Eiated  with  those  proc:edures  that  are  net
Covered  a:<plicitly  by  the  c=alibration  modes  defined  above.

5.4.I  Pow.r-lJp  C.1ibr.tien

IInmediately     after       power-on     diagno6tic:e       are    Completed,     the
mainframe  will     Check  the    ey.ten    configuration.     If     there    are    new
generic  plug-in6  installed  in  the  .ystem,   the  mainframe  will  begin  the
power-up  calibration    procedure.   The    intent  of     this  procedure    i5  to
cause  newly     installed  generic:    plug-ins  to  correEt  for  the  imbalanEe6
of  the    new  mainframe  in  which  they  are  in5tdlled.   This  preEedure  also
allows  a    Smart  plug-in    that  uEe5  the  auxiliary  trigger  lines  to  make
•dju6tmentE  fc]r  new  generic  auxiliary  trigger  outputs.

The  mainframe    will   place    all   plug-in6    that  .re    not  new  to  the
•yftem  in     the  #oJd    Celt.br.tt.on   Mtjde   {c.I   .ed.  hold  megsage).   The  new
generic  plug-in5    will  be  Sent  the  .nt.r  .od.  token  then  placed  in  the
Display  Path     Ci\1ibration   Ilode     -Without     CVR     {E.I     -F\d.    dp_=-l_\.oc
message}.   In    this  mode,     the  plug-in    will     measure    and    report     the
main fr.me  input   imbalance.

When  .ac:h     new  generic     plug-in  has    compl.ted  the     D[.5pJ.y     Path
CaJjbratjori   #ode     -W[.thout  Cy^,   the  mainframe  will   place  that  plug-in
tr\to    the    Display/Trigger     I.bat.nee     Deter.inatit)r.     Mode     ¢E.\     nod-
dtpJ.b-.eE  message).     The  plug-in    will  mea.ure    .nd    report    plug-in
ch.nnel   output     and  mainframe     input  imbalanEe..     The    main fr.me    will
r.peat  thi.  mode  for  .ach  of  it.  display  .nd  trigger  p.the.

Ithen  new    plug-inB  have    completed  their  Calibration,   .mart  plug-
inithat     .renot    n.w  to    the    fy6tem    will     be    plaE.d     in    the    Weov
Con ff.gtJratz.on   CaJz.brat].on     Mode.    In     thi.  mode,   the  .hart  plug-ins  may
perform  c:alibration    related  to    the  new    plug-in6    installed     in    the
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--      ey€tem   (such    .6  auxiliary    trigger  line    calibration).   §nart  plug-ins
will  update  only  those  con.tantg  that  relate  to  the  new  plug-inc.

When  all     new  generic     plug-in6  have     complet.c)  the     Z}t.SpJay  Path
CaJjbrat..on  #od®,     the  main fr.me  will   .nd  the  Ealibr.tion  proc.dure  by
tending  the  I.I  -ed.  me.Sage  with  the  .kit  .ode  tek.n  to  .11  plug-in£.
Generic  plug-ing    will   make    no  changes    to  their  internal   calibration
conBtant6  during    this  procedure  ey`cept  to  correct  +or  the  mainframe`B
input  imbalance.

The  following    Chart    .howg    the    .equence    of     events    for     thi.
calibration  procedure.     The  tokens    .hown  are    either    c.I    .od.    .cJde
tokens  {.uch    a.  .nt"    or  dpj.I-.oc)  or  are  Secondary  me.sage  tokeng
{6uch    a      rfJpb.lae[.).    Thete      label.    .how      wh.re    the    meisagea
represented  by    these  labels    would  occur     in  the    ®equence  of  events.
Lat]eli  with     a  let t     arrow   {     <--   }     are  Sent  by  the  mainframe.   Labels
with  a    right  arrow     {  -->     }.re  .ent  by  the  plug-in.   The  boxes  in  the
chart  represent    modes  defined    .bove.     Each    box    has    .    label     that
identifies  the    moc]e  represented    by  the    box.     Note    that    after    the
imbalance  determination     mode,   the    mainframe  may    .ither  move    to  the
next  mode    or  repeat     the  imbalance    determination    mode    for     another
signal  path   {by  sending  the  c.1  inod.  dtpJ.b-es  me.Sage).

The  column     labelled   .'new  generic"   ihew6  the  .equenc:e  of   mc]des  in
which  the    mainframe  will     place  a    generic  plug-in  that   i®  new  to  the
system  during     power-on  Calibration.     The  column     labelled   "old  Smart"
•how6  the    sequence  of   modes  in  which  the  mainframe  will   place  a  smart
plug-in.   The    column   labelled     ''all   other  plug-ins"   Shows  the  modes  in
which  all     other  plug-ing     will   be  operatecl  during  this  proceclure.   The
column   labelled   "mf ``   .how6  the  mainframe  mode.
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5.4.2  W.rlh  C.libr.tien

This  proc:edurE     i6  providecl  to  caii6e  a  plug-in  that   i6  new  to  the
system  to    be  fully    c:alibrated  in     the  new    System.   This  procedure  is
performed  automatically    at  the  end  of  the  warmiip  period  unless  auto-
enhanced   mode     i6     enabled.      See     the     Jjooo     Ser].es     Accuracy     Sys+en
spec:if ic:ation  for  details  on  when  this  proc:edure  is  run.

The  mainframe    will   place    all   plug-in6    that  are    not  new  to  the
system   in     the  #ftJd  CaJ[.br.t].ori   Hode.   Each  new  plug-in  will   be  Stepped
through  a  full   calibration  procedure  as  clef ined  in  the  next  Section.

When  new    plug-ing  have     Eompleted  their  calibratic)n,   Smart  plug-
in6that     arenot     newto    the    6ygtem    will     be     placed     in    the    New
Confl.quratl.on   Caj..brati.on     #{.tde.    In     this  mode,   the  Smart  plug-in5  may
p.rform  calibration    related  to    the  new    plug-ins    installed    in    the
•y®t.in   (.uEh     a6  auxiliary    trigger   line    calibration}.   Smart  plug-in6
will  update  only  those  Eongtants  that  r.late  to  the  new  plug-in6.

When  all     smart  plug-in6    have  Completed     their  calibration,     the
mainframe  will     terminate  this    c:alibration  process  by  Sending  the  I.I
bed.  meeEage  with  the  .Kit  .ode  token.
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The  following    chart    fhowf    the    ..quence    ef    events    for    this
I.libr.tion  procedure.    The  tokens    .hewn  .re    either    I.I    .ed.    .ode
tok.ns  {fuch    .€  .nt.r    or  dpj.I-I.eE}  or  .re  .ec:end.ry  ness.ge  tokens
{.uc:h    .a     .fJ-I.I.riE.).    These      labels    .how    -her.    the    me.sages
r.pr.eented  by    th.€e  label.    would  oEt=ur    in  the    .equenc:e  of  events.
L.belt  with    .  1.f t    arrow   (    <-  }     .re  i®nt  by  the  in.in frame.   Labels
with  .    right  arrow     (  ->  }   are  gent  by  the  plug-in.   Th.  boxes  in  the
chart  r.present    modes  defined    above.     Each    box    hag    .    label     that
id.ntifie6  the    mode  represented    by  the    box.     Note    that    .fter    the
imbalance  determination     mc]de,   the    mainframe  fney    either  move     to  the
next  mc)de    or  repeat     the  imbalanc:e    determination     mc)de    f or     another
signal  path   (by  Sending  the  c.l  .Ode  dtpJ-biroE  nef5tage}.

The  column     labelled   ''new  generiE"   shows  the  Bequence  of   modes  in
which  the    mainframe  will     place  a     generic:  plug-in  that   i€  new  to  the
System  during  the  warm  calibration  procedure.   The  Column   labelled   "old
generic"  shows  the  modes  in  which  generic  plug-in6  that  are  not  new  to
the  eyftem    will   be    operated  during    this  procedure.     The  ''eld  Smart"
column  fhow5    the  modes    f or  Smart     plug-in5  that     &r.  nc)t     new  to  the
System.   The  column   lat]elled   "mf ``   5hows  the  mainframe  mode.
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5.4.3 Full  C.libr.tion
The  full     calibration  procedure    allows  the    6y€tem  to    enter  the

enhanced  accuracy  mode  by  Calibrating  all   funEtion.  in  the  sy.ten.   The
procedure  i€  diffe+ent  for  generic  .nd  5mart  plug-.in..

1.   All     plug-ins  will     be  placed     in  the  Jn].t]..J   Caji.br.t[.on   Mtide
{c.I  .od.    .nter  fbe5sage).     The    mainframe    will     perform    calibration
requir.d    to    .upport    measurement    .nd    CVF3    reque.t    and    .ny    other
c.libr.tion  needed  to  be  done  prior  to  eignal  path  calibr.tion.

2.   When    +he  mainframe  h.i  completed  its  initial  E.libration,   all
generic  plug-ins  will   be  placed  in  the  Z}].SpJ.y  Path  a.Ji.br.ti.on   Mode  -
W].thout  CV^   (c.1   oed.  dp_c.I_il.oE  meg.age).
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3.   When    the  I.f tThest  generic  plug.-1n  complete.  the  Z}J.splay  P.th
CaJI.br.tf.on   Mode     -without  CVR,   it   will   be  placed   in  the  Z}J.SpJay  Path
C.Jf.br.tt.ori  Hode     -W[.tA    CVA     (I.I     .od.    dp_c.I-..I    meg.age).     Other
generic  plug-in€    will  not  be  plated  into  this  mode  until  all  plug-in€
in  compartments  to  the  let t  have  Eomplet.d  this  mode.

4.   When     .11   generic     plug-il-i6  have     completed  the     D[.5pJay     Path
C.I..br.t[.on     Mode,       each    generic    plug-in    will     b.    plac.d     in    the
O1Spley/Trlqger     I.b.lance       Deter.1riation       Mode        1=.\       dtpiho_*®c
message).   All   generic  plug-inB  may  Operate  in  this  mode  Concurrently.

5.   When     all   generic     plug-inf  have  Completed   the  Z}J.SpJay/7r[.gger
I.baJance  Deter.I.r}atz.on     Mode,   e.ch     .mart  plug-in  will   b.  plaE.d,   one
at  a  time,   in  the  Other   CaJJ.brat[.on  #ode   (c.I  .ed.  oth.r  fneEsage}.

6.   When     all   .hart     plug-ins  have  completed  the  Other   CaJJ.bratJ.()n
tlode,   the  mainframe  will   enter  the  ri.r}aJ   C.Jjbr.ti.or}   Mode.

7.   I.hen     the  mainfraiTie    has  Eompleted     its  f inal  calibration,   the
Calibration  process    is  completed  and  the  mainframe  will   terminate  the
calibration  process  for  each  plug-in.

The  following  Charts  Show  examples  of   the  6eciu.nEes  of   €ventE  for
different  configurations  c)f  plug-ins  for  a  full   c:alibration  procedure.
The  tokens    Shown  .re    either  c.1    nod.  .{tde    tokens   {suEh  a6  .nt.r  or
dpj.I_Noc}   or    .ec:ondary  message  tokens   (suc:h  a6  .fJ.bat.nt=.).   The.e
labels  €hc)w  where  the  messages  represented  by  these  labels  would  occur
in  the    .equence  of     events.   Labels  with  a  left  arrow   (  <-)   are  f5ent
by  the    mainframe.   Labels    with  a    right  arrow   {  ->  }   are  sent  by  the
pl_ug-in.   The    boxes  in     the  chart     represent  modes  clef ined  above.   Each
bc)x   has    a  label   that   identif ies  the  mode  represented  by  the  box.   Note
that  a+ter     the  imbalance  determination  mode,   the  main fr.me  may  either
move  to     the  next     mode  or  repeat  the  imbalanc:a  determination  mode  for
another  signal   path   (by  tending  the  I.I  eod.  dtpJd)b_*oE  message).

The  columns     labelled   "left     generic",   `'center    generic",     "right
generic"   show     the  Sequence  of   modes  in  which  the  mainframe  will   place
a    generic    plug-in     in    the    left,     center    and    right    compartments,
respectively.   The  column   labelled   "mf "   .how6  the  mainframe  mode.
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Thi.  first    chart  .het~.    th.  ca.a    for  .  [onf iguration  containing
three  generic  plug-in.:
rf                I"t T:=ter                Fn'er,liter               'ipt r:=ter

i,,iti.,                      I  i.iti.,                                          I  i®iti',                                           I  ,niti,ll
]]1

I (ti-(ll-.[                     I  (Th-€.,-.[                    I  (ti-(.,-.(

I `ii!iyk'th   I                           I.i.!!ivA:th   I                           I.iap[iiyi:th   I
[e.pl.t.-)                                (a,l`t.-)                               (e.pl.tt-)

(ti-[.I-ut

I Iip!:y k'th   I
(apt.t-)

1 (+t,-i4-nc                         (+I-(.,-t

I 1'#:i•#i!on  I ;!j£:i:=:=, I `iap!H I:"

(tvyl,tp) toapl,t€-)
<+t,Jde-- •                           `    {+,p-id-.e[                             (lp-(ll-`=

I I.err:!#.i!on  I   ;i:iB:i#::=}[ eitp::r !:th    I

(epl `t.-)                              te'pl.I.-)
{+tp-id-n[                    .                       -(+tp-ib-ut

I d'i#:i ti"     #:i£:i#::=),h(,
teapl,t.-)

(+tp-ib--

ltd:,iu'

(-y,ul, inter

<-wiled. ent.rI,-OulhI(-"Jrd.exit

1-Ou9h

(-yrndt ltlt
{-wJNxlt nt,,

I  tLaeof;A  I
(-w-rd, ,tit            ltL'
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This  next    chart  .how5    the  .equence    for  one  generic:  plug-in  and
two  Smart    plus-ins,  one    of  which    calibrates  the    auxiliary    trigger
line63

liniI,nc-)

(-
i,l[

(-(

I,nc-)     lei

!rl
apl,,r.tCY,-C(-I

r-t-

Mt

fit-
\

i ....  Au.<ili.ry  Trigg.r  C.llbr.tien
This    proEedi`re       allows    a       triggering    plug-in     in    the    right

Compartment  to  determine  the  calibration  con.t.nt.  required  to  achiev.
the  desired  aEEuracy  in  the  .uxiliary  trigger  Signal   paths.
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Au:<iliary  trigger    path  calibration     is  performed    by    the    right
plug-in  when  that  plug-in  receives  the  Eal   ltlode  message  with  the  other
er    newlonfig       btjde     tow.en5.       AE    part     of     the    auxiliary    trigger
calibration  proc:ess,     the  right     plug-in  may    request  the    CVR    to    be

-cot\nected  to    the  left    or  center    Plug-in   (using    the  Eal  cvr_EonneEt
me5§\age)   and  request  voltages  to  be  sent  through  those  plug-ins  te  the
auxil\`\iary  trigger   lines   (using  the  Eel  [vr_set  message).

The  right     plug-in  may    alsc)  control     the  display    and  of f set  and
other   inp`ut     functions  of     the  let t     and    center     plL`g-ins    using     the
generic  Eermand    message.   Function     Status  will     be  reported  using  the
standard  generic=     plug-in  status     messages.     The    right     plug-in     must
restore    6etting5    to    the    original     values    when    the    preEediire    i5
Completed.   The     initial   values     may  be     determined  using     the     generic
plug-in  query  messages.

The  right     plL`g-in  must     e:<plicitly  enable     the  au:{iliary  trigger
outputs  of     generic:  plug-in5    using  the    .ux_trig  tet    generiE  command
message.   See     set:tion   1.17     Auxiliary  Triggers     +or  mc)re     information.
This  will     normally  be     done  during  diagnc)5tiE  testing  after  power-up.
6eneriE  plug-ins     default  to    au:<iliary  trigger     outputs  off  when  they
are  pow€!red-up.

5.4.5  Prat)e  I.1ibration

This  proc:Edure     is  used     to  Calibrate  Specified  probes.   The  probe
Calibration  proc=edure     may  be  Started  by  the  mainframe  any  time  during
nc}rmal   opEratic]n     as  requested     by  the     user  or     it     may     begin     probe
calibration  at     the  end     of  the    full   calibration     proc:esE  during    the
FiTial   Calibrati()n   Ht>de   a=   cle+1ned   abc.ve.

To  begin     the  prc]be     calibratic)n  process     from    nc]rmal     operating
mode,     the     mainframe     must     plac:e     all     plug-ins     that     will     not     be
calibrating   a     probe   into  the  tt..)jd  CaJ].bratj{jn   Wode  using   the  I.1   mode
message.   See     sec=tion  5.3.3     Hold  Calibration  MBde.   The  mainframe  will
cause  a     plug-in     to    begin     probe     calibration     using     the    follc]wing
message:

Eel  probe  status  input  channel
cal  probe:   message  tokens
status:   token  -spec:if ies  requested  mode  or  status
input:   token  -  5peEif ie.  the  input
channel:   us  -5peci{ie5  the  channel
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The  begin    status  token  request.  the  plug-in  to  b.gin  calibration
of   the  probe  Spec:ified  by  the  chaTineJ   parameter.   The  plug-in  will   6enc]
the  I.I    preb.  message    with  the    bu.y  Statt[s  token  to  inclicate  it  has
•tarted  the    probe  calibration    process.   The  Eenpl.t.I  Stattis  token  is
cent  by    the  plug-in  when  it  hag  successfully  completed  Calibration  of
the  requested    probe.   The    .rror  statt[5    token  indiEate6    the    plug-in
detected  an    error  with    the  calibration    proces.  and    w.s    unable    to
complete  Calibration.     The  conn.ct    Status  token  indicates  th.  plug-in
has  determined    the  probe    ic  possibly  not  c:onnected  to  the  calibrator
output.   In    all   ca5e6,     the    plug-in    reports    the    channel     on     which
calibration  was    done  or  attempted.   The  plu.  ..rlput  token  Spec:if ies  the
plus  input    of  a    differential   channel     or  the  input  ef  a  single  ended
Channel.   The    minus     ..nput     token     Specifies     the     minus     input     of     a
differential   Channel     only.     The     chanrieJ     parameter     6pec:if ies     which
channel   if  to  be  calibrated.

The  mainframe    will   connect     the  calibrated     voltage  referenc:e  to
the  a:<ternal     calibrator  connector    before    it    Sends    the    E.1     probe
message.   The    plug-in  will   request  voltages  from  the  CUR  using  the  cal
C`/r_.et  message.   These  voltages  will   be  Sent  to  the  .:<ternal   connec:tc)r
through     the       probe    to       the    plug-in.       The    plug-in    will     request
measurements     to       be     made       by     the     mainframe     and     will     calculate
calibration  c=on5tants  a5  nec=essary  for  the  probe.

M.null  Probe  C-1ibration

Mainframes     are       providEc]     direct       aEce6s    to    the    calibration
cdnstants  used     by  plug-ins  to  clef ine  probe  c:haracteri5tics.   There  are
tulo  Eonstants     that   the    plug-in  uses:   probe  nominal   and  probe  acti`al.
The  probe     nominal   calibratic)n  Constant   i6  the  ideal   attenuation  value
o{   the     probe.   This     value  will     normally  be     reported  by     level   i   anc]
level   2     probes.   Normally,   the  plug-in  will   not  modify  this  value.   The
probe  actual     Calibration  constant     i6  the    actual   attenuation    of  the
probe  as     measured  by     the  plug-in.     This  measurement  will   normally  be
made  during  probe  calibration.

These  con5tantg     are  updated     whenever     a     probe     i5     remc}ved     or
installed.   When     a  probe     is  installed,     the  plug-in  will   set  both  the
nominal   and     actual   calibration  cc}nstants  to  the  value  reported  by  the
probe     using       either     ceding       tee:hnique     (7K     or     ilk).      The     ac:tl`al
calibration  c:onstant     will   be    updated  as     a  result     a+   per+arming  the
probe  calibration     procedure.   When     a  probe  is  removed,   both  cons+.ants
are  Set   to   1.Cl.

TO  provide    for  unique    5ituation5  i or     probes  that     do    not     use
either  ceding     methc)d  or     for  tranEduc:erg  with  nob-standard  Eonver5ion
factors,   the    mainframe  may    modify  both    probe  calibration    constants
individually     for       each     channel.        The     plug-in     will     modify     these
calibration  constants    based  on    the  above    events  whether    or  nc]t  the
mainframe  has     mac)e  modif ic:ation5.      The  fc)llc"ing   messages  are  clef ine.d
to  give  mainframes  ac:c:ess  to  these  con6tant5.
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c.I  prob._nod  ..t  input  channel  value
E.I  probe_nom:   in.Esage  tokens
I.t:   token  -  €peEif leg  the  Set  command
input:   token  -  .el.ct€  the  input
I:hannel:   us  -Selects  the  ch.nnel
value:   f loot  -the  cat   constant  value

This  ibe56age    sets  the    nominal   probe    calibration  cc)n.tant.     The
plus  I.nput    token  e.leEts    the  plus  input  of  a  dif +erential   channel   or
the  input     of   a    .ingle  ended  channel.   The  .inu5  I.npLit  tokeri  specif i.5
the  minus     input  of   a  differential   Channel   only.   The  channel  parameter
5pecifie5which     Ehannel'6    constant     i6    to    be     updated.     The     value
parameter  6pecifie5     the  new    absolute    value    of     the    probe    nominal
calibraton  constant.     There  are    no  incremental     commands  provided    to
change  this    constant.   The    range  of     this  Eon.tent   is  limited  only  by
the  range  of  a  Single  preEi6ion  i loating  point  number.

c.I  I)robe_nob  qu.ry  input  channel
c.I  preb._nob:   me6Bage  tokens
qu.ry:   token  -Spec:if ie€  th.  query  iiesEage
input:   token  -Selects  the  input
channel:   us  -selects  the  Channel

This  message     i€  I)ent     to  query    the  presEnt     value  of     the  prcibe
nominal   calibration     constant.   The    plus  j»put     token  5eleEtg  the  plus
inpout  of     a  dif i erential     t:hannEl   or     the  input     o{     a    single     ended
channel.     The       minu.     I.riput     token     selects    the     minus     input     of     a
dif i erential   channel     only.   The    channel   parameter  selec:t5  the  channel
i or  which  the  probe  nominal   value  is  requested.

c.l  probe_nom  .t.tug  input  chann.1  value
I.1  probe_nofh:   message  tokens
•t.tu.:   token  -.pecif ieg  the  Status  response
input:   tok.en  -  5elect€  the  input
channel:   us  -Selects  the  c:hannel
value:   +loot  -the  value  of   the  probe  nominal   cal   c:onstant

This  message    is  sent  by  the  plug-in  to  report  the  present  Status
of  the    probe  nominal     calibration  c:on5tant.   It  is  .ent  in  response  to
either  the  c.1  prob._ned  t.t  or  Eal  probe_nod  qu.ry  me6gageE.   The  plLis
•.nput  token    Specif ies  the  plus  input  of   a  differential   channel   c]r  the
input  of     a  Single     ended  Channel.   The  AinLl.  I.riput   token  .pec:ifies  the
minus  input     of   a     differential   channel     only.   The    channej     parameter
•pecifies  which     channel'6     Eon5tant     is    being     reported.     The     value
par.meter  is    the  present    value    of     the    probe    noiTiinal     calibration
con,tent .

I.I  preb._.Et  ..t  input  channel  value
E.I  prob._.Etg   message  tokenB
•.t:   token  -ielect5  the  .bsolute  Setting  mode
input:   token  -  €pecif ie.  the  input
channel:   us  -specifies  the  Channel
v.1ue:   f loat  -.pet:Lf ie6  the  actual   valu.
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This  message    .eta  the    probe  .ctual    calibration  canst.nt    to  an
absolute  value.     The  ..t    token  Selects  the  abEelute  Setting  mode.   The
plu.  I.nput    tok.n  .eleEt6    the  plug    input  of  a  dif f.netlal   channel   of
the  input  a+   a  ®ingle  ended  chalinel.   The  .inu.  Input  token  5electg  the
minu.  input     a+   a    differential   channel     only.   The    channtej     parameter
•pecifi.s  which    channel'g    constant     ig    to    b.    changed.     The     y.jue
par.meter  Spec:if ies    the    new    absolute    value    of     the    probe    actual
c.libration  constant.     There  are     no  inc:remental     commands  provided  tc]
ch.nge  this  constant.

For  this     metBcage,   the    plug-in  will     determine  the     range  of   the
control.   Whent     the  limit  of   the  control   is  exceeded,   the  F)lug-in  will
Set  the     value  to    the  maximum    or   minimum  and  report  that  value  using
the  I.1  prob._.Et  .t.tug  message,   No  error  mee6age  will  be  generat.d.

C.I  probe_-Et  qu.ry  input  Channel
I.1  prob._.Et:   message  tokens
qu.ry:   token  -  eeleEts  the  query  mode
inputs   token  -eelec:ts  the  input
Ehannel:   u6  -5elec:t6  the  Ehannel

This  message     is  Sent     to  query    the  present     value  ci+     the  probe
actual   calibration    constant.   The    plus  ..nput  token  specif ie6  the  plus
input  of     adifferential     c:hannel   or     the     input     cif     a     Single     ended
channel.   The    .inu.     I.nput     tciken     .peci+ie6     the     minus     input     of     a
differential   channel   only.   The  char}nej   parameter  specif ies  the  c:hannel
for  whcich  the  probe  .c:tual   value  is  requested.

I.I  prob._.Et  tt.tLiE  input  Channel  value
c.1  prob._Set:   message  tokens
•t.tus:   token  -6pecif ie5  the  gtatu5  r.6ponBe
input:   token  -eeleEt€  the  input
I:hannel:   us  -.elec:t5  the  Channel
value:   f loat  -the  value  of  th.  prc]be  actual   c.1  constant

This  message    i6  sent  by  the  plug-in  to  report  the  present  Status
of  the    probe  actual     calibration  constant.     It  iE  sent  in  response  to
the  I.I  I)ref)e_.[t  ..t  and  I.I  prob._.Et  qu.ry  liiessages.   The  plo.  I.nptit
token  spec:if ies    the  plus  input  of   a  differentail   c:hannel   of   the  input
of   a     Single  ended     channel.   The  -inu.  I.riput   token  Spec:ifiE5  the  minus
input  of     a  differentail   channel   only.   The  channel   parameter  .pecifie.
whcic:h  channel`6     constant   ig     being  reported.     The   iJaJue   parameter   is
the  present  value  of  the  probe  actual   c:alibration  c:onstant.
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5...6 Tri..er  Vi.w  C.libr.tion
The  trigger     view  +unEtion     provides  a    means  i or   identif ying  tlie

triggering  point     on  the     screen.   There     are  two  methods  of   perfcirming
this  +unction.     One  method     uses     a    nominal     value    provided     by     the
triggering  plug-in  to  place  a  sot tware  clef ined  marker  on  the  Screen  at
th.  approximate    point  of     triggering.   The    second  method  displays  the
ac:tual   trigger     output  of     the    triggering    plug-in    and    adjusts    the
display  based     on  the    trigger  view  Calibration  procedure  to  provide  a
more  precise     indication  of   the  triggering  point.   This  5ec:tion  de+ine6
the  me56ages  that  are  u6ecl  to  provide  a  c=alibrated  trigger  vi.w  marker
for  Smart  plug-in5  that  Support  that  function.

I.1  tv_.t.tug  5tatu5  [channel   61epe  levEl]
C.1  tv_tt.tut:   me65age  tokens
status:tot.en  selects  trigger  view  calibration  mode
channel:   u5  -specifies  the  reference  input  chann.l
slope:   token  -selet=t5  trigger  Slope  selection
I.vel=   float  -.elects  trigger  level

This  me5£age   is  usecl  by  plug-in5  and  the  mainframe  to  c:ontrc]1   the
trigger  view    Calibration  procedure.     The  mainframe    will   initiate  the
proc:edure  during   the  Calibration  process   in   the  f.jnaj   CaJ..bratl.on   W{.;de
(gee  .ec:tion    5.3.9  Fin.I     C.1ibr.tion  Mod.).     This  will   be  done  after
all     plug-in5     have     c:ompleted     all     other     calibratic)n          modes.      The
mainframe  will     begin  the  procedure  by  sending  either  the  b.gin  status
tok.n  or  the  tend_v.I  status  token.

If  the    main+rame  sends    the  ..nd_v.I     status  tot::en,   it  indicates
that  the    mainframe  does    not  have  trigger  view  c:alibration  c.pability
and  i®     requesting  a  nominal   value  from  the  plug-in  that   it  Can  use  tc]
plac:e  a    trigger  view    marker  on  the  Screen.   In  this  case,   the  plug-in
will   tend  the  c.I  tv_nob  message  to  indic=ate6  the  nominal   delay  v.lue.
The  receipt    of  this    message  t.rminate5    the  trigger  view  calibration
Proc,6S.

If  the    mainframe  Sends    the  I..in  Statu5  token,   it  indicate.  the
main+rame  hag     trigger  view     Calibration  cap.bility     and   i5  requEsting
the  plug-in     to  tJegin     the  c:alibration     process.     The     in.in+ralTie     will
inc:1ude  the     channej,   Sjope     and   j®rej     param.ters  when     it  6end6     the
b.gin  statti5     token.   The    chanr7eJ  parameter     specif i.6    the    reference
channel   to    be  used  by  the  plug-in.   The  values  1  -4  ref er  to  the  let t
plug-in  channels     i  -    4.   The  v.lue6  5  -8  refer  to  the  center  plLig-in
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c.libration  w.q5    don.  or    .tt.mpted.  The    ch.nn.I  p.r.meter    .pet:i+i.5
whiEh  ch.nnel  i.  to  I.  E.libr.ted.

The  mainframe    will  connect    the  E.1ibrated    voltag.  referenc.  to
the.xt.rnal    calibr.tor  connector    before    it    .ends    the   E.1    prtfo.
me€€age.   The    plug-in  will  r.quest  voltages  from  the  CVR  u.ing  the  I.I
cw-.t  mess.ge.   The.e  voltages  will  be  tEent  to  the  .xternal  connector
through    the      probe    to      the    plug-in.       The    plug-in    will     r®que.t
in.aBur.ment6    to      be    made      by    the    main fr.me    .nd    will     calculate
c.1ibration  constant€  a€  neEe€sary  fc]r  the  probe.

5.4.6  Triqq.r  Vi..I  C.)ibr.tien
The  trigger     view  func:tion    provides  a    fbean6  for   identifying  the

triggering  point     on  the    ecre.n.   There    are  two  methods  of  performing
this  function.     One  method     u®e5     a    nominal     value    provided     by     the
triggering  plug-in  to  plac:e  .  Software  clef ined  marker  on  the  Screen  at
the  approximate    point  of     triggering.   The    .econd  method  di.plays  the
actual   trigger    output  ef    the    triggering    plug-in    and    adju5t5    the
display  based    on  the    trigger  view  calibration  procedure  to  provid.  a
more  precise     indication  of  the  triggering  point.   This  Section  clef ine6
the  me5sageg  that  are  used  to  provide  a  calibr.ted  trigger  view  marker
for  Smart  plug-ins  that  Support  that  function.

I.I  tv-t.tu.  ®tatus  [channel  .lope  level]
c.I  tv_.t.tuS:  me.Sage  tokens
etatu6:token  selects  trigger  view  calibration  mode
Channel:   us  -Spec:ifie6  the  reference  input  channel
slopes   token  -.elects  trigger  .lope  .election
level:  float  -.elects  trigger  level

Thi.  message  is  used  by  plug-ing  and  the  mainframe  to  control   the
trigger  view    Calibration  procedure.     The  mainframe    will   initiate  the
procedure  during  the  Calibration  proceia  in  the  Ft.naJ   Cej[.bratt.on  #ode
(see  .ectlon    5.3.9  Fin.I    C.libr.tien  lllod.).     This  will  be  done  .+ter I
all     plug-inE    have    completed     .11     other     calibration         modes.     The
mainframe  will     begin  the  procedure  by  .ending  either  the  bngin  status
token  or  the  ..nd_v.1  Status  token.

If  the    mainframe  sends    the  ..nd_v.l     Stattis  token,   it  indic:ate5
that  the    in.in frame  does    net  have  trigger  view  Calibration  capability
and  iE    requesting  .  nominal  v.lue  from  the  plug-in  that  it  c.n  use  to
place  a    trigger  view    marker  on  the  €Ereen.   In  this  Cage,   the  plug-in
will  .end  the  c.I  tvpoo  mess.ge  to  indicates  the  nominal  delay  value.
The  receipt    of  this    mess.ge  terminate.    the  trigger  vi.w  Ealibration
Proce5g.

If  the    mainframe  6end5    the  b.gin  Status  token,   it  indicate.  the
in.in fr.me  has  .  trigger  view    Calibration  capability    .ncl  it  requesting
the  plug-in    to  begin    the  calibr.tion    proc:ess.     Th.    in.in frame    will
include  the    c^.nnr.I,   S]ope    .ncl  jeveJ     param.t.rg  wh.n    it  .end.    the
b.gin  Status    token.   The    cA.rinieJ  par.meter    .peEif i.a    the    refer.nce
channel  to    be  u.ed  by  the  plug-in.   The  v.lues  I  -4  r.f er  to  the  let t
Plug-in  channel.    1  -    4.   The  value.  5  -a  r.{er  to  th.  Center  plug-in
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Channels   1     -4.     The  SJi.)pe  parameter  €pecif ies  the  Slope  of   the  input
trigger  €ignal's    r.ferencE  edge.   It  will  be  either  plu.  or  Ainus.   The
level  parameter    spet=ifie6  the    level   of   the  input  trigger  Signal.   The
plug-in  will     set  its    internal  trigger    circuits  to    conform    to    the
values  of     the  chanr}eJ,     SJope   and     Jei.eJ   parameters.   The  plug-in  will
tend  the    I.1  tv_I.t  me5Eage  when  it  ie  ready  a5  a  reipon.e  to  the  Ea|
tv_.t.tus  b.gin  message.

The  mainframe     will   make     mea.urements   (with     a.tistanEe  from  the
u.er}   to    determine  timing  param.ter6  related  to  the  trigger  signal   tc]
allow  the    main fr.me  to     line  up  the  trigger  Signal   with  th.  reference.
channel   display.     The  mainframe    will   save    any  constants  necessary  to
•dju6t  the    timing.   These    constantg  will   not  be  reported  to  the  Smart
plug-in.

The  cenpl.t.    status  token     i5  gent     by  the  mainframe  to  indic=atE
that   it    has  completed    the  delay  meagurement.   The    r..dy  f tatu5  token
i6  Cent     in  response    by  the    plug-in  to    terminate  the    trigger     view
calibration  procedure.

c.1  tv_nod  value
I.I  tv_nee:   message  tokens
value:   i loat  -nominal   delay  value

This  message     i6  tent     by  A     smart  plug-ln   in  response  to  the  Eat
tv_fit.ttJi  me66age    with  the  .end_v.I   f tatus  token.   The  v.JUG  parameter
indic:ates  the     nominal   delay     value  c}f     the  plug-in     in  eec:ends.      This
value  is    preprogrammed   into    the  plug-in     and  i6    net  measured  by  the
plug-in  during  calibration.

I.I  tv_s.t  level  Slope  coupling
E.I  tv_..t:   message  tokens
levels   float  -sF)ec:ifies  mainframe  triggering   level
Slope:   token  -  specif ies  in.in frame  triggering  Slope
c:oupling:   tc]ken   -6peEifie5  mainframe  triggering  c:oupling

This  message     iE  gent     by  a     Smart  plug-in  when   it  has  reEei`.ed  a
C.I  tv_.t.tug    lnessage  with    the  b.gin    5t.tu5  token.   The  plug-in  will
Set  its     internal   triggering    parameters  tc)  match  the  values  Spec:if led
by  the    mainframe  in  the  I.I  tv_.t.tu.  message.   When  it  has  done  this,
it  will   send  the  c.1  tv_.et  meg.age.   The  Je..eJ  parameter   indicates  the
output   level     of   the    plug-in'e  trigger  output.   The  mainframe  will   set
its  triggering     level   to  this  value.   The  sJope  parameter  Epee:if ies  the
•lope  of     the  reference    edge  of     the  plug-in'.  outpLlt  trigger  signal.
The  sJope     token  valueE     may  be     plus  or  flinLl..   The  cotipJi.rig  parameter
fpecifieE  the     input  coupling     for  the    mainframe.a  trigger   input.   The
cotipJ].ng   tokens  may  be  either   AC  or   DE.

5...7  Bpe[l.I  Plug-in  C.libr.tion
This  procedure     if  provided     for  plug-in€   (flmart  or  generic)   that

have  c:alibration    requirements  that    .re  not    c:overed  by    the    default
•y6t.in  v.1ue.    for  time    and  temperature.     These  plug-ins    may  request
c.libration  of  special   functions  based  en  intern.1  criteria.
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ch.nnel€  1    -4.     The  SJope  p.rameter  .pecif ie.  the  .lope  of  the  input  I
trigger  Eignal '.    reference  .dge.   It  will  be  either  pltJ.  or  .lnu..   The
I.vel  par.meter    tpeEiflef  the    level  of  the  input  trigger  .ignal.   The
plug-in  will    .et  it.    int.rnal  trigger    circuit.  to    Conform    to    the
v.1ue.  of    the  cAe»i).J,     SJop.  .nd    J.veJ  p.ramet.r..   Th.  plug-in  will
•.nd  the   I.I  tv+.t  message when  it  it r.ady ..  .  r..pen..  to the  I.I
tv-t.tut b.gin mee5age.

The  mainframe    will   make    meaeurement6   (with     a6.ittanEe  +ron  the
u.er)  to    determine  timing  par.meter.  related  to  the  trigger  tignal  to
allow  the    main fr.me  to    line  ilp  the  trigger  .ignal   with  the  reference
channel   display.     The  in.in fr.me    will   Cave    .ny  constants  necessary  to
adjust  the    timing.   These    constant.  will  not  be  reported  to  the  .mart
plug-in.

The  Eo.pl.t.    ftattJS  token    iB  .ent    by  the  mainframe  to  indicate
that  it    has  completed    the  delay  liiea6urement.   The    r..dy  Stattis  token
ie  .ent    in  response    by  the    plug-in  to    terminate  the    trigger    view
calibration  procedure.

c.I  tv-eA value
C.I  tvDom:   me65age  tokens
values   i loat  -nominal   delay  value

This  message    iE  tent    by  a    enart  plug-in  in  re6pon.e  to  the  I.1
tv-t.tu.  message    with  the  ..nd_v.I  st.tug  token.   The  vaJtie  parameter
indicates  the    nominal   delay    value  of     the  plug-in     in  eecc)nds.     This
value  ig    preprogrammed  into    the  plug-in    and  iE    not  mea6ur.d  by  the
plug-in  during  calibration.

c.1  tv-.t  level  Slope  coupling
c.1  tv-.t:  me66age  tokeng
levell   f loot  -.pecifies  main fr.me  trigg.ring  level
elopes   token  -.pet:if ieE  mainframe  triggering  .lope
couplings   token  -Specifies  mainframe  triggering  coupling

This  me6Eage     iB  Sent     by  a    Smart  plug-in  when  it  has  received  a
I.I  tvjt.tut    message  with    the  b.gin    ft.ttis  token.  The  plug-in  will
set  its    internal  triggering    parameters  to  match  the  values  epeci+ied
by  the    mainframe  in  the  I.I  tv-t.tu.  meeiage.   When  it  has  done  this,
it  will  send  the  E.I  tv-.t  fne68age.   The  JeveJ  parameter  indicates  the
output  level     of  the    plug-in'.  trigger  output.   The  mainframe  will  .et
its  triggering    level   to  thie  v.1ue.   The  SJope  pareoeter  .peEif ie€  the
flop.  of    the  reference    edge  of    the  plug-in's  output  trigger  signal.
The  SJope    token  values    may  be    plu.  or  .inn..   The  coupJi.ng  p.r.meter
•pecifi.i  the    input  coupling    for  the    in.inframe'€  trigger  input.   The
coupJj»g  tok.en€  may  be  either  A€  or  ce.

5...7 9p.Ei.I  PltJgin C.lit)r.tlen
This  procedure    is  provided    for  plug-in.   {.mart  or  g.n.ric)   th.t

h.v.  E.libration    r.quirement.  that    .r.  nc)t    covered  by    the    default
sy.ten  v&lu.€    +or  time    .nd  temperature.     These  plug-ine    may  reque.t
caLibr.tien  of  tp.Eial  functions  based  on  int.rnal  Erit.rid.
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The  main fr.me    ie  not  r.quired  to  know  whether  a  plug-in  requires
•peci.I  calibr.tion.     The  plug-in    will  ask    for  that    calibration    at
•ppropriate  times    clef ined  b.low.     The  plug-in     ie  required  to  .Ek  the
cain frame  f or    the  prefent    accuracy  mode    using  the    me.Sages  clef ined
below.   The    plug-in  will     u.e  that  information  to  deterll`ine  whether  to
r.quest  Special     function  calibration.   The  plug-in  may  .leo  notify  the
in.1n+rame  that     it  has    exited  the    enhanced  acc:ur.Ey    node.   This  will
c.use  the  System  te  exit  the  enhanc:ed  aEc:uracy  mode.

The  Bpeciel   funEtion  will   always  be  c:alibrated  during  the  normal,
full   or    warm  calibration    procedures.   The    plug-in  will     not  need    to
request  .pecial     calibration    during    those    procedures.     The    fpecial
function  calibration    will   not    be  needed    to  maintain  normal   accuracy
+or  the  plug-in.

When  the     lnainframe  h&6     tErlninated  a  full   or  w.rlni.ip  Eallbration
procedure   (with    the  E.I    -od..xit    meB.age),  the    plug-in    with    the
special   calibration    function  will     ask  the    mainframe  for  the  present
Calibration  mode  using  the  following  me66age:

c.1  .ccdu.ry
I.1  .EEdu.ry:   me55age  tokens

This  me5eage     may  be     .ent  .ny  time  during  normal   Operating  mode.
The  mainframe  will   respond  with  the  +allowing  mes.agei

I.1  .Ec_.t.tut  mode
C.I  .cc_.t.tut:  mee5age  tokens
mode:   token  -indicates  ace:urac:y  mode

The  .ode    token  5peEifie6    the    aEcuracy    mode:     -.rmip,    nero.I,
•nh.nc.a  or    .uto-nh.nc.d.  The  ..rnup  .{»de  token  indicates  the  6ygtem
is  in    the  warmup    mode.   The  nor..1   .ode  token  indicates  the  By.t.in  is
in     the    normal     accuracy    mode.     Plug-ing    with     Special     calibration
requirements  may  not  request  .pecial   function  calibration  in  either  a+
these  modes.     The  enhanced  calibration  mode  token   indit:ates  the  system
has  entered    the  enhanEed    calibration  mode.     In  this    mode,   a  plug-in
with  speEial     c:alibration  requirements    will  not  request  a  calibration
but  will     notifythe    mainframethat     it     ig    no     longer     in    .nhanced
calibration  mode  using  the  c.I  .[[_.t.tu.  me56age  with  the  norm.I  .(jde
token.   The    .uto-nh.nE.d  .ode    token  indiEateg    the  eyEtem    ii  in  the
auto  enhanced    mode.   In    this  mode,   a  plug-in  with  special   calibration
requirements  will     request  calibration    ef    that    function    using    the
following  mesiage:

E'| I.qJ.|
C.I  r.a_c.I:   message  tokens

The  main fr.me    i.ill  respond    with  either    the    t=.I    nd.    me.sage
C:.using  the    plug-in  to    begin  6F)eci.I     calibration  or    with    the    C.I
•cc-t.tu.  me€5age    indicating  the  .y6tem  ie  no  longer  in  the  .nhanced
accuracy  State    and  .pet:ial     function  Ealibr.tion  iE  not  required.   The
•y5tem  fnay     leave  the    auto  enhanEed     mode  without  noti+ying  a  plug-in
that  has    .peci.I  I.lit)ration    requirements.     Thus,    the    plug-in    may
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request  -pecial    +unEtion  E.libr.tion  .v.n  though  the  .yet.in  i.  not  in
•uto  .nh.need  mod..

When  the    main frali)e  dot.rmine5    that  .p.cial  function  calibration
i.  appropriate,     lt  will    pl.Ee  the    r.questing  plug-in  in  the  Spec].aJ
C.J[.bratjor)   Mode  .nd  all   Other  plug-ins  in  the  HOJd  C.Jjbr.tt.on   Mode.

The  Specj.J  C.JJ.br.t[.or]  Hod.  ie  .nter.d  when  th.  plug-in  reEeive6
the  I:.I    .od.  fne5eage    I.ith  th.    .p.cl.I  .ode  token.   During  this  mode,
the    plug-in    ie    &stigned    the    CVR    .nd    in.y    request    voltages    and
mea6ur.in.nti  without     requiring    the    use    of     the    plug-in    6F{G.     The
mainframe  ie  not  allowed  to  .end  any  unBolicited  messages  to  the  plug-
in  during    this  time.     Only  three    mes6aget  from  the  plug-in  are  valid
during  this    time:  t=.1    .... ur.,  [.1    t=`/r_..t  and  I.I  tt.tut  Complete.
This  diode    is  terminated  when  the  plug-in  Sends  the  I.I  .t.tu.  message
with  the    Eenpl.t.  or    f.il  st.tus    token.   If  the  fail  €tatu6  token  ig
reported,   it    indicates  the    plug-in  has    failed  to    ac:hieve    enhanced
•ccuraEy.   The  system  at:curaEy  mode  will   be  changed  to  normal   mode.

5.5 C.1it]r.t.d  Volt.q. R.f.r.nc.
The  Calibratec)     Voltage  Reference,     or  CVFt,   i€  the  voltage  Source

Standard  that     is  used     by  the  11000  Series  Accurac:y  §y6tem  to  provicle
acEurate  voltages    fc]r  mea6urements.      It   if  a  two  terminal   device  with
an  output     and  a    ground  sense  line.   Because  the  ground  .ense  line  may
be  assigned     to  only    one  plug-in     c:ompartment  at     a  time     tor  to    the
mainframe},   the  mainframe  must  control   the  allocation  a+   the  CVR.

Plug-ins  may    request  voltage  outputs  from  the  CVR  only  when  they
have  received    the  I.I    nod.  message  with  the  dpj.1_wE,  nitwjonfig  or
oth.r  .ode    token  anc]    until  the    plug-in  .ends  the  E.I  .t.tus  meg.age
indicating  completion     a+   the  Selected  calibration  mode.   A  plug-in  may
also  request     voltages  during  the  probe  c:alibration  mode  a5  clef inec]  in
section  5...5    Preb.  C.libr.tien.     During  these    times,  Smart  plug-in5
may  request    the  CVR    te  be    ae6igned  to    another  plug-in  compartment.
This  i.    the  methc]d    used  by    the  right    plug-in  +or    calibrating    the
auxiliary  trigger  lines.

E.I  cvr-.t  value
c.I  c`rr-etf  message  tokens
value:   f loat  -requested  voltage  valu.

This  mee.age    i6  uted    by  plug-in6    to  request    .  voltage  .etting
from  the    CVFt.   The    v.Jtie  parameter     .pecif ies  the    voltage  value     tin
volt.}   r.que5ted     by  the  plug-in.   The  CVR  circuit  will   ®et  the  voltage
output  to    the  nearest    .Ehievable  value  and  return  the  I.1  E`/r_.t.ttJs
mes€age=

c.I  c`/r_..t.tut  value
C.I  C`/r-t.tu.:  oe66age  tokens
v41ue=   f loot  -.peEif ies  CVFt  output  value

This  meg..ge    i€  .ant    by  the    lbainframe  in    reEpon..  to    the  I.I
[`/r-.t  message    when  the    CVFt  Eircuit    output  ha.    ..ttled.   The  value
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reported  by    the  main fr.me    i€  the    .xpected  output  value  f rofn  the  CVFt  I
•nd  may    net  .xactly    matEh  the    value  requested    by  the    plug-in.   The
a.in frame  will    nev.r  report    .n  error    +or  a   c.I  E`/r-.t  meg.age  but
will  .1t~.y.  .et  th.  CVR  to  .eme  value  .nd  report  it.

The  main fr.me  or  a  .Inart  plug-in  fhay  request  a  g.neriE  plug-in  to
tnt.r  CVF`  P.s£-Through  Mode.   In  thif  mode,   the  CVR  i€  connected  to  the
•pecif i.d  generic    plug-in  and    the  plug-in    connects  it.  input  to  the
CVFt.   The     mainframe  or     Smart  plug-in     may  then  requ-st  voltages  whic=h
•r.  tent  through  the  generic  plug-in  and  out  to  the  plug-in'.  display,
trigger  .nd    auxiliary  trigger    outputs.   See    see:tion  5.3.10  CVR  P..t-
Threugh  Mod.  for  the  details  of  this  mode.

5. 6 Volt.I. M...ur.ib.nt
The    mainframe       provides    a    voltage    measurement     c:irc:uit     that

measures  the    voltage  displacement  on  the  display  or  trigger  output  of
a  plug-in     cc)mpartfnent.   Which     Output   ie  measured  i6  determined  by  the
c.I  oede    message   (see    .ection  5.3    C.libr.tiefi  Hot).t).   The  main+rome  I
will   always    measure  the    approF)riate  output  of   the  plug-in  requesting
the  measurement.     Smart  plug-in6    may  not    request  measurement€  of   the
outputs  of  other  plug-inE.

c,I  ae,Iurt
c.1  ...iur.i  message  tow.en5

This  me66age     is  Sent    by  a    plug-in  to    request  the  mainframe  to
make  a    measurement  on   its  output.   The  mainframe  will   take  approF)riate
•tep5   {.uch  .6  adjusting  the  number  of  averages  and  the  length  of  time
over  which    the  .veraging     is  done}   in  order  to  insure  proper  accuracy
of  the    measurement  based    en  the  noise  reported  by  the  plug-in  in  the
[.1...s-.t    met56age.   The    main fr.me    I-ill     al£e    take    into    aEcount
fBtandard  noise     generated  by     the  CVFt     and  mainframe  Signal   paths.   The
mainframe  will     measure  the    plug-in'6  output    and  report    the    re.ult
using  the  following  me.sage:

E.1  .... _v.1u.  value
E.I  .e.t_v.lu.=  message  tokens
value:   f loat  -measured  clef lection  value

This  meEeage    reports  th`e    value  ln...ured     by  the    main fr.me.   The
r.jue  reported  ig  in  divi.ion.  of  d.i I.ctic}n.

c,I  I|,i-,t time
I.I  .... _..t:  fnes5age  tokens
time:   token  -.peEif ie€  mea.ur.ment  time

This  nee.age    is  u.ed    by  a    plug-in  to    .et  th.  measurement  time
p.r.o.t.r  for  .  mainframe  measurements    en  that    plug-ln'.  output.     The
t...e  tokens    lndiEate  relative  time  required  to  aver.ge  out  noise  that
is  above    the  nomin.1     defined  for     .  plug-in.   The  default  tiiiie  i6  xl.
Available.1ternate    times    .re    x2,     x.    and    xEl    which    .pecify    the
indicat.d  .mount  of  .dditional  noi.e  in  the  .ignal  path.   The  mainframe
-ill  .ave    the  measurement    time  .t.tu€  +or  .ach  plug-in  individually.
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The  plug-in    may  requeBt     .  change     in  in.acurement  time  anytime  during
c.1ibration  proEedure£.
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6.a  tnt.rf.c. Protocol.
This  Section    clef ine5  the    means    and    methods    +or    tr.n.ferring

ii)ei€ages  between  mainframes  and  plug-ins.

The  f ir5t  gubleEtion  deals  with  .pplication  1.vel  protocols  that
are  required    to  handle    .pecif ic  €ituation6.     These  protocc]1s    do  nc)t
apply  to     .11   lhes6age5.     AppliEatic}n   level     Boftware  con6ifte     c]f     the
routines  that    create  and     interF]ret  interface    inessages.   Examples    of
these  inight  be  a  message  par6er  or  a  command  .Etion  routine.

The  Second    Sub-ection  defines  the  transport  level   protocol.   The
transport  level     protoc:ol   applies  to  all   meE6age6  and  i5  the  means  for
reliable  trans+er.     Transport  level     software  consists  of  the  routines
that  Send     and  receive    paEket6  and     implement  the  protocol   clef inecl  in
the  Transport    Protocol   tbet=tion.     These  routines    do  not  interpret  the
contents  of    the  me66age;     they  just    transfer  data    reliably    between
mainframes  and  plug-ins.

The  third  5ubngection  i6  a  glogsary  of  terms  used  throughout  this
sect i on ,

The    protocol       levels    identif led       above    may      be    represented
graphically  as  follows:

Mainframe Plug-In

The  applit=ation    .nd  tran5pert     I.vels  show    examples  of  .oftware
that  reeide6    at  that    level.   There    i.  no    softwar.  at    the    physical
level.   In     the  example,     the  command     action  routine  on  the  left   (CAR)
communiEate6  with     the  me5eage     par€er  on     the  right  via  me.gLage6.   The
Send  packet    routine  on    the  left  communicates  with  the  receive  pat:ket
routine  on    the  right  by  sending  pacl.et6.   Each  level   communicates  with
•dj.cent   levels  above  and  below  a6  Shown.   Note  that  only  the  mainf rame
on  the  left  ifnplemente  the  §Ra  handling.

6.1  Applic.tich  F+otoceli

These  protocol.  apply  to  .oftware  that  resides  .t  the  applicatic}n
level.  Each    routine  that    c:reate.  or    interprets    me5sage5    that    are
tranf5ferred  .croE6    the  mainframe/plug-in  interface  must  implement  the
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protocole  ae    clef ined.   §oiiie  protocols  apply  to  all   messages,   Some  only
to  ,  i ew,

6.1.I r*...I. F-..t.
Each  meBt5age     is  id.nti+led    by  two    bytes  Called  in.t..ge  tokens.

Th...  bytes    uniquely  determine  the  meaning  of  the  message.   Parameters
o®y  .leo    be  included    .a  part    of  a    meB€age    and    convey    .dditional
informatic)n.   The  parameters  will   .lway5  follow  the  message  token  bytes
in  a    pr.BErlbed  order.     Although  .one  parameters  may  be  optional,   the
order  of  p.rameters  ie  always  i ixed  as  spec:if led  for  eac:h  message.

When  a    me6tage  ie    tran€f erred  from    the  transport    level   to  the
•pplic&tion  level     there  are  two  .lt.rnative  methods  of   indicating  the
length  of  th.  meEsage=   byte  Eount  or  t.rmination  byte.

The  byte    count  method    .upplies  .    tingle  byte    unsigned  integer
pref ix  to    .ach  message    to  indicate    the  length    of  the  message.   This
byte  count    is  prepended    to  a    iiieg9age  by  the  transport  level   when  it
paEses  the    fnessage  to    the  application  level.   The  appliEation  program
will   use    this  value  to  l<eep  track  of  the  number  of  remaining  bytes  as
it  sEanB  the  message.

In  the  termination  byte  method,   each  me66ag.  i5  t.rmin.ted  by  the
t.r.in.tor    token   {00ii}.   All   me6gage5  have  been  constructed  Such  a  way
that  the    termination  byte    will   not  be  confused  with  any  other  token;
me6eage  and  parameter  tokens  do  not  use  the  value  Ooi*.   The  t.rnin.tor
token  Only    h.€  signif icance  for  variable  length  messages.   In  variable
length  meE6ages,     all   optional   or  additional   parameters  are  identif led
by  a    preceding  token    that  is    distinct  from    the  tort.in.tor  token.  A
tel<en  with    the  value  Ooi4   {the  t.rein.tor  token)   always  indiEate6  the
end  of    the  iiiessage.     The  t.r.in.tor    token  i6  not  tent  a6  part  a+  the
tran.pc)rt  message  packet  data  but  i6  added  by  the  transport  level   when
it  .ends  the  mef56age  to  the  application  level.

6.1. 2  Coon.nt)/§t.tu.  Protocol
Eat:h  megiage    that  is    .ent  by    the  mainframe    or  a    plug-in  that

requests  .n     .ction   i.     termed  a  c:ommand  message.   E.c:h  Command  message
has  .    corr.£ponding  .tatu5    me65age.   A  command  tran£.ction  i.  clef ined
a€    €tarting       with    the    transmission    of     the    command    message    and
termin.ting  with    the  reEeption    of  the    .tatus  me5Bage.     There  may  be
intermediate  messages  .ent  by  the  r®[eiver  prior  to  the  sending  of  the
+inal   €tatu.    message  but  the.e  must  be  clef ined  as  part  of  the  Eomm.nd
trans.ction.   No    other  command    me5sage6  may  be  sent  by  .ither  plug-in
er  in.in frame  until   the  current  command  tran5aEtion  ha.  b.en  completed.

Th.  purpose    of  this    protocol   i€    to    force    .ynchrenization    of
eventt.   The    in.ainfr&me  or     .  plug-in  will   always  li`now  ..inen  .  r.quefted
•ction  ig  completed.   This  gu.rantees  that  operationf)  will   be  performed
in  .  Sequential   manner.

Following  are  Some  .x.mpl.€  of  thi.  protoEol!
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\--,

flainframe
knob  ch.nee
mf  updates  di.play
knob  change
of  h.ndl.5  error
of  updates  display

mainframe
knob  change
of  update€  display
knob   Change
mf  updates  display

mei€age
-aim .et i ine-><-ain .t.tu€--'in ..t f ine-><-rror generic-
<-Ilain  .t.tug.-I-..

message
-din let coart5e-><J-f f set .tatu6-

<-din status---gain  get  coar.e.-'->
mf  updates  display              <---gain  €tatuB ---.-. ''.-

page   i29

plug-in
pi  .et€  gain

pi  d.t.c:tg  error

pi  r.pert6  tBtatug

plug-in
pi   changef;  ef +get

pi  r.ports  gain
pi   €ete  gain

Notice  in  the  second  example  that.even  though  the  r`nob  Change  was
deteEted  by  the  mainframe  prior  to  the  plug-in  Sending  the  q.in  .t.tut
message,  a    new  ..in    ..t    ce.rt.    message    was    nc)t    .ent    until    the
mainf rome  had    received  the    g.in  .t.tut  me65age  from  the  plug-in.   The
brackets  on  the  right  show  the  command  tr.n6ac:tion  grc):.(pings.

6.I.3  Plug-In  §RB..

Plug-In5  will   not   ie5ue  aeynchronouE  me6sagE£.   Whene\/er   a  pl.Jc`-in
requires  mainframe    attention,   it     will   send     the  tranfpcirt   level   §Rti.
The  plug-in    will   then     wait     for     the    SRC    query    metisa3e    fref.i    the
mainframe  to     Send   the     me55age.   The     SRB  qu.ry     m3±5gaga   i8  clef inEc;   in
Section  I.a  Ceonon  Me...9.E.

When  the     mainframe  detec:t6     a  plug-in     gF=e   (by     reading   its     SF(®
status  for    that  plug-in,   tee  Section  6.2),   it  will   .end  tr.et  £Fta  qucpry
mess.ge.   The    plug-in  will     respond  with     a  .tatu6     me§`3age  indiEating
either  the    Eau6e  of     the  §F{B     {eg.   .n    error  Condition)     er  r'Egi.ltant
Changes  in     Status   (eg.   change  in  gain}.   Smart  plug-ing  they  also  issue
command  me65ages     in  re5pon5e    to  the    Sfse  .Li.ry  in.66age  to  request  an
action  by  the  mainframe.   The  mainframe  will   take  aEtien  appropriate  tc]
the  status    or  Command    ITte6sage   (and    return    the    .ppropriate    etatilE
me§6age)   then    Send  another    ae  qu.ry    me6Bage.   The  plug-ill  may  r.ply
with  either    the  §RD    nor.port  €tatu6  megiage  or  an  additional  .tatu-
or  command     meg.age.   This    sequence  will     continue  until     the    plug.-in
€end6  the    SFtq  nor.port    Status  megfage.     When  the  mainframe  receives
this  met=sage  it  will   clear   its  §Fto  statLLs  for  that  plug``hin  and  Send  no
i urther  5RD  qu.ry  mei5ages.

If  the    plug-in  does    not  receive    an  8F`O    .u-ry    me6Bage    tgithin
looms,   the    plug-in  will     issue  another     §FIO.   If   a  plug-in  ref:eiveg  an
an  qu.ry    message  when  it  has  nothing  te  report,   it  will   eGmd  the  §F`O
net.Pert  .tatu5    me65age.   The    mainframe  will   not  .t.t=k  §RO  r.qi`E5ts.
There  will     be.  a     single  §FtQ    .tatus  fc)r  .ac:h  plug-in     which   i€  G!ithef.
•et  or  r.Set  a€  clef ined  below.

The  SFto    will   also    be  used    during  the  .tartiip  .equence.   When  a
Plug-in  powers    up,   it    will   run    through  its    kern.I   Self-.+eEts    then
begin  i.Suing     §FtG'e  to    the  main fr.me    repeatedly     until     an     SFte     ig
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•uEEel6fully  tr.neferred     (no  h.ndEhake  errors).   When  the  mainframe  i.
ready,   it    will   recognize    the  plug-in't    §F=O  and    t.nd  an    see
in.s€.ge.   Th.  plug-in  will  reply  with  the  Bfto  net.port  oetEeage.

§one  .xampl.i   tin  thee.  ex.mples  db  stands  for  data -I)ase}t

o.in fr.me
flf  updates  db
knob   Eh&nge
mf  updates  db
mf  fete  §F`Q  €tatu.
d)f  .cts  on  SRC  .tatuB
mf  updates  .tatLJE
mf  acts  on  SRG  itatu6
mf  updates  db
mf   aEt6  on  SF{O  etatui
mf  clears  §FtG  .tatu€
knob  Change
mf  updates  db

mainframe

mf  updates  db
knob  change
mf  updates  db
mf  .eta  §Fto  Status
fnf   acts  on  §F30.  .tatu5
fnf  updates  Status
in+   acts  on  §RQ  6tatu6
mf   updates  db

mf   ac:t6  en  §FtG  Etatu5
m{  updates  .tatus
mf   &ctE  on  §FtQ  .tatus
mf   updatea  db
mf   acts  on  SF`O  itAtu6
mf  clears  §FtG  .tatue
knob  change
mf  update.  db

Ver.ion  2.2

message-din .et ,I,,-><-ain .tatus-
_din tet Soar ..--.- ><-din .tatuB-

<----=F{O-
--., iFiQ  query ..-.-,-- >

<-al  probe_data-
-.......- §FtQ  query-><-.in .tatuf--R0 query-><-Ra no+eport-

-ain .et Eoarse-><-din status-

message-lain .et .bs->
<-din Status-

-ain .et Eoar..-><-ain Btatug-<-SFtc--Fta query->
<-..tal  probe_data--tsF{B query->

<-ain etatus-<-SF{0--FiG query->
<-.-cat  probe_data--RB query-><-lain Status--FIG query->
< -.-. €F`B  noreport-

-ain .et coarte-><-.-'qain €t.tug-

6.1.3

query

plug-in•ets  g.in

plug-in  Ehange5  gain

user  removes  probe

plug-1n  responds

plug-in  re.pc]nds

plug-in  reepond6
plug-in  change.  gain

plug-in
.ets  gain

plug-in  Changes  gain

user  removes  probe

plug-in  responds

plug-in  re3F)ond6
u.er  .dds  probe

plug-in  re.ponds

plug-in  r.5pondg

plug-in  re5pc)nd6
plug-in  changes  gain
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main fr.me

in+   updates  db
knob  change
mf  updates  db
mf  ..tg  §F{C  Status
in+  .ct€  en  SRB  .tatus
mf  updates  .tatus
knob  change
mf   .Ets  on  §FtG!  fitatu5
mf  updates  db
mf  acts  on  §FtG  itatug
knob  change
nf  clears  SFtG  6tatu6

mf  updates  db

meieage--lain .et .bg--><-din `tatus-
-din .et Eoar5e-><-din ttatue--

<      =RG!--R0 query->
<-al  probe_data.'...I.--

-R0 query-><-din .tatu€--Fto query->
<-RB  no_r.port .---.-

_din Set coarse-->
<-ai n  Status -...-. I-
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plug-in
.ete  gain

plug-in  Eh.nges  gain

user  r.mevet  probe

plug-in  re.ponds

plug-in  re6pond6

plug-in  responds
plug-in  changes  gain

'-

See  the  next  section,  Long  Mefi..g..,  for  more  examples  of  the  use
of   plug-in  SFto's.

6.I.4  Long  Me.€.9..

This  protoc:ol   i€  provided  to  minimize  the  buff.r  gi=e  required  to
tave  a    transport  message    pac:ket.     If    there    is    an    operation    that
requires  more    than  127  bytes  of  data  to  be  transferred,   the  data  will
be  gent     in  a    Series  of    messages.   The    data  i8    reconstructed  at  the
application  level.     The  burden  is  on  the  receiving  routine  to  .art  out
the  messages  as  they  come.

There  is    a  single    long  message  protocol   byte  at  the  application
level   for  speEif ic  messages.   This  byte  gives  I)uf f icient   informatic)n  to
allow  the    proc:e6sing  of   multiple  messages  to  transfer  a  Single  Set  a+
data.   The    byte  indic:ates    four  message    types:  .or.,     I..t,  .bt)rt  .nd
•ck.   These    four  types    are  mutually    exElu.ivei   they    are  clef ined    a6
follows:

name-,I,.t
ck
bert

vat ue
Oil,
02,,
0511
041,

Long  mes6age6  will   use  the  following  applic:ation  protocol:

The  initial   message  will   Contain  the  .or.  token.   When  the  receive
routine  is  .tarted,   it  will   know   (by  necessity)   that  this  i€  the  first
message  and    thug  what     parameters  are    to  be  expected  in  the  foes.age.
Thef}e  par&meter€    .re  defined    at  the    application  level     and  have    no
meaning  to    the  long    me5Bage  protocol.     The  .or.    token  notifies    the
receiving  task    th.t  there    is  mc)re    information  to    be  .ent.   The  task
will   .AYE    its  present  Status,   .end  the  game  application  level   megsage
token  it     just  received    with  the    .Ek  long    me6eage  token  a5  the  only
parameter  .nd  wait  for  the  n.xt  message.   The  tending  task  will  receive
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the  application     level   .ck*  .nd  will   tr.n6mit  the  Second  message.   When
th.  receiving    t..k  r.ceiveg    the  [econd    message,   it    will  have  Saved
•nough  ef     itt  operating    tt.te  to    know  that    the  me6e.ge    now    being
received  i.  not  the  first  but  a  Subsequent  message  and  will  be  able  to
interpret  its  contents.   It  will  .end  an  application  level  .ck  for  eaEh
mess.ge.   This  sequence  will   cc)ntinue  until   the  last  message  ie  tient  by
the  .ending    task.   This    megeage  will   have  the  I..t  long  me.Sage  token
instead  of  aer..   This  will   indiEate  to  the  rec:eiving  t..k  that  this  i6
the  last    message  of     the  sequence.     The  receiving    task  will     send  an
•ppliEation  level  .Ek  as  before.   This  .Ek  will  t.rminate  the  proEe95.

If  the    data  to    be  .ent    normally  uses    multiple  messages  but  is
letEs  than     127  bytes,     the  f irit     meE5age  of  the  Sequence  may  have  the
1.tt  long    me65age  token.   This  informs  the  receiver  that  there  is  only
one  message  in  the  ®equenc:e.

At  an    appropriate  time    during  this    proEe66,   the  .ending  or  the
receiving  task     may  Send    a  message    with  the  .I.art  long  message  token
instead  of    a  .or-,    I.tt  or    .ck.   This    message  must    be  ..nt    at  the
expected  point  in  the  eequenEe   (that  i.,   the  .ending  task  may  not  Send
a  .er.    message  +allowed    by  an    .bort  message  without  waiting  for  the
•ck  message    from  the    reEeiver}.   The    .bort  token         will     cause    the
transfer  process    to  be    terminated.     If    either    the    Sender    or    the
receiver  tends    the  .I)art    message,     the    sender    will     t.rminate    the
transfer    and       tal<e    ac=tion    appropriate    to    nan-ompletion    of     the
operation  .nd    the  operation    will   be    terminated.   The    receiver     will
discard  any  data  received,   or,   if  not  poe.ible  to  discard,   take  ac:tic]n
appropriate  to    the  termination    of  the  operation.   Either  the  reEeiv.r
or  the  sender  will   Send  an  .ck  message  in  re5pon5e  to  an  .bEprt  message
from  the    other  device.     This  .ck  me66age  marks  the  termination  of   the
transfer  process.     The  .bort    message  will     .leo  cause  th.  mainframe`£
§F{G  €tatu5  f or  that  plug-in  to  be  cleared.

t}uring  the  transfer  process,   other  me6sageE  are  not  allowed  to  be
inter6per6ed.     This      is    required      to    fulfill       the    definition    of
command/Status  protocol.   The  plug-in  will   Send  only  one  SR6!  to  request
the  transfer    of  several     messages  uging  the  long  message  protocol   for
eaEh  operation.

Here  is  an  example  of   the  long  message  protc)col.

*Note  th.t  thifi  .cknowl.dge  i.  dif fer.nt  th.n  the  transport  level
ACK.   The    .cknowledge  being    discu5Eed    h.re    is    interpreted    at     th.
•pplic.tion  1.vel     .nd  i.    called  the  application  level   .Eknowledge  to
distingui.h  it  from  the  tran.port  lev.I  ACK.
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mf  sets  §Ftc  ttatu5                       < ---- =RO--

|~   := ::::n:no::: ::atu:_:=::f ::::¥:i:re-
of  r.edy                          ---- menu  clef _.mart  .ck .--.- >
of  centinue6               <-i.enu  clef _Smart  more-
ipf  r.edy                       -emu  clef _Smart  .ck--I->
frif  continues               <-i.enu  clef_Smart  last-
mf  f ini.he6                 -i.enu  clef _smart  ac:k->
di+   done                              ==-iienu  €tatu.  f ormatted .--.-...-. '..>
di+  .ctt  on  §Fto  status        -I-+F`Q  query->
mf  clears  §F{B  .tatus      < ..-- |€FtG  noreport-

mf  .et5  §F`0  .tatus                   <-SRa-I--
mf  acts  on  §FtG  .tatu5        ---€RB  query->
mf  begins  menu  op       <-Iitienu  clef _Smart  more ----
mf  ready                     -enu  clef _.mart  .ck->
mf  Continues                <-Tienu  clef_smart  more-
mf  interrupted         -enu  clef_Smart  abort-.>
mf   clears  §FtG  Status
fnf  takes  Other  aEtion<_i.enu  clef _Smart  eck ----
mf  6et5  §FtG  stet.u€                     <--=FtG-
mf   acts  on  §Fto  status         -I-§RG!  query --.-.- >
mf  begins  menu  op      <-enu  clef _Smart  more---
mf  ready                      -enu  clef _Smart  .ck.->
mf  t=ontinue5                 <-Tlenu  clef _smart  more-
mf  ready                        -emu  clef _6ITiart  ack->
mf   continues                  <===-=iT.enu  clef_smart  la5t-
mf  f inishe6                 -i.enu  clef_Smart  .ck->
mf  done                       --.enu  Status  f ormatted-->
d`f   aEtg  en  §FtG  Status         .--rfFto  query .--- >
mf  clears  §R0  status     <-RQ  no+epc]rt-

Ver.ion  2.2 6.1. 4
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plug-in  wants  .  menu

+ir5t  packet

I.Fend  packet

last  pat:ket

nothing  more

plug-in  w.nts  a  menu

i ir.t  packet
•econd  packet

plug-in  wants  a  menu

f ir®t  packet

•econd  packet

last  pac:ket

nothing  more
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6.2 Tr.n.port  I+otocel
The  tr.n.port    level  protoEol   i5  implemented  by  th.  .ef tware  that

c.uses  bytes    to  be    tran6f erred  acre.5  the  SDI  interf .c:..  E.ch  device
th.t  utei  thit  interface  must  implement  this  prott)Eol  fully.

6.2.19ieap.

This  BeEtion    tpeEif ieg  the  friean6  f er  tran€f .rring  data  using  the
Serial  data    interface  lines.     Specifically,   it    defines  the  transport
protocol   uted     to  reliably    transfer  data  between  mainframes  and  plug-
ins.   This    5e[tic)n  does  not  cover  the  hardware  operation  of  the  serial
data  interface.     That   is  described   in  the  JJOC70  Ser].es  plug-Jn   to  #ajn
Fro-e   lriter+ace   Manual.

In5trument6  that  use  this  int.rfat=e  will  be  Elagsif led  a5  either
plug-ins    or       mainframes.     Mainframes    will     provide    a    serial     data
interf.c:e  for     eec:h  plug-in    .lot.   Eac:h    plug-in  must  provide  a  Serial
data  interface  for  communiEation  with  the  mainframe.   Plug-Ins  will   not
be  able  to  communicate  direEtly  with  other  plug-in6.

6.2.2 F..tur.5
The  absolute    minimum  transport     .ystem  would  assume  th.t  .11   the

hardware  and    software  in  the  System  is  error  free  and  not  provide  any
error  detection  at  all.   If  there  are  errors,  this  system  would  provide
no  way    for  recovery.   Command  parameter  errors  would  be  passed  through
with  resulting     congequenceB  or  the  5y5tem  could  just  lock  up  and  neecl
a  powerllp    reset  tc)    restart  it.     The  following    Transport  §ygtem  was
devised  to  minimize  these  problems.

There  are    Six  major    features  that    .re  used  to  provide  reliable
data  transfer     between  mainf rames    and  plug-ins.     These  are    the    byte
count,   checkgum,     positive  acknowledge,     Sequence  number,     timers     and
§RQ.

Byt.  Count

The  Byte    Count  Spec:if iec    the  number     of  bytes     in  the  body  of   a
message  packet     and  allows    the  tran€misgion    of   very    short    messages
without  the    overhead  that     a    i ixed     length    me6B®ge    protocol     would
require.   The    Byte  Count    also  provides  a  level   of  data  reliability  by
requiring  the    message  length    .nd  byte  count  to  match.   If  they  don't,
•n  error    i€  detected.     The  byte    count  does  not  include  the  header  or
the  trailer  byte.
Check.u.

The  Checksum    provides  an  (Ldditional   level   of  ddt.  r.liability  by
checking  for   incorrect  data  bite.   The  method  used  i€  A  -piral   addition
of  all     bytes  Sent    before  the    checkEum  to  goner.t.  the  cheEk5um.   The
receiver  calculates    .  choc:kcum    as  it    re[eives  a    message.     It    then
cornpares  the  check€um  it  generated  with  the  One  Sent  by  the  Send.r.   If
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they  don.t    match  th.n  .n  .rror  is  d.tect.d.  See  .ection  6.2.4  for  the
Eh.ck€um  algorithm.

AN=kncol rdq.

Positive  Acknowl.dge€  .r.  uEed  to  provide  error  Eorr.ction.   If  an
•rror  i.    d.t.cted  by  the  receiver  for  .  in.Bsage,  it  will  net  return  a
pofiitive  ®Eknow)edg.    +or  that     meg.age.   This     laEl`  of     .n  acknowledge
(.ft.r  .    time  interv.I    has  elapsed,    tee  the  timers  described  below}
will  cause  the  .ender  to  repeat  the  me€6age.   Without  this  feature,  the
receiver  hag    no  recourse    on  An    error  .xcept  to  ignore  the  erroneous
Oe58age.

The    .Eknowledge  ig     fBent  &g  a  single  byte  with  the  value  55|.  and
with  the    Eel     bit    .et.     This    digtingui€h.s    the    ACK     (or    positive
acknowledge}   byte  from  all   Other  bytes.

§.qu.n[.  I`hoBb.rs

Sequence  Numbers  provide  an  additional   I.vel   of  reliability  above
the  Positive    Acknc]wledges.   They    prevent  confusion     a6  to    whether     a
meE€age  ig  a  repeat  meB€age   (perhaps  because  the  acknowlec]ge  got   lost)
c)r  a     new  message.     The  range     of   the  sequenc=e  number   is  determined  by
the  number     of   unacknowledged     me5€ageE  allowed.   In  this  protocol,   the
limit   is    one  unacknowledged     message,   hence  the  .equence  number  range
from  a  to  1   i€  Buff iEient.   Sequence  numbers  are  Set  to  0  at  power  up.

Ti-rt
Timers  are    used  to    prevent  system    lockup.   If  both  eide5  of   the

interf ace  are    waiting  for    the  other    to  Complete    .  tran6f er   (due  to
transmi6Eion  error6}     unless  there  ig  some  Sort  of  timeout,   the  .y€tem
is  locked    up  and    recovery  if  not  possible.   Also,   if  the  me§sage§  get
out  of     tync   (due  to  a  problem  with  the  byte  Eount)   either  timers  or  a
sync  byte    are  required  to  re5ync:hronize  the  €y6tem.   In  this  protocc]l,
timers  will   be  uBed  to  provide  re6ynchronization  after  errors  that  are
not  otherwise  recover.I)le.

Th.re  are    three  virtu.1  tifnere  for  each  device  in  this  protocol:
tr.nsmit  timer,     receive  timer    .nd  aEk    timer.   The    transmit  timer  i€
u-ed  by    the  tran6fnitter    to  detect    the  failure    of  the    receiver    to
transfer  bytes  Out  ef  its  receive  buffer.   The  r.Eeive  timer  is  used  to
determine  when  .  receiver  may  a€6ume  no  more  bytes  are  to  be  ret=eived.
The  .ck    timer  determines    the  amount  ef  time  the  tender  will   wait  for
an  ACK    before  retr.ngmitting    the  me55age.     Note  that  because  none  of
the  timers    .vcr  run    .imultaneou5ly  in  a  device,   this  protocol   may  be
impl.mented  with    only  one    .ctual     timer     per     device.     Although    the
receive  and    transmit  timers    for  .  particul.r  message  run  at  the  same
time,  they  are.  in  differ.nt  devices.

The  r.Eeive    tim.r  time  i€  looms.   The  tr.nBmit  timer  time  is  also
looms.   The  ACK  timer   time  i5  200m6.
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ae't
§FtQ'€  .re    uted  to    prevent  c:olliEion€    of   outgoing    meg.ages.   If

both  the    plug-in  .nd    the  mainframe  were  to  transmit  a  message  at  the
i.me  time,     the  prc)tocol     would    not    otherwise    be    .ble    to    rec:over
gr.cefully.   The    plug-in  §Fte  i€  used  as  a  me.ns  ft]r  plug-in5  to  notify
the  main fr.me    that  they    h.ve  an    un€olicited  meg.age    to    .end.     The
in.in frame  will   query  for  that  message  in  a  eynEhronous  f.€hion.

A  plug-in    SRG  i€    clef in.d  af  a  .ingle  byte  .ent  to  the  main fr.me
with  the    E0I  bit     .et.   It     is  diEtinguiihed    from  .n    ACK  by  its  byte
value  whit:h     ig  AAi®      tan  Ach'     i.  55i®).      The     SRQ     i.     defined     a6     a
transport  level     packet.   It  does  not  require  an  ACK  from  the  receiver.
When  the    main fr.me  receives    a  plug-in  §RO,   it  will   Save  int.rnal   §R0
statue  individually     for  each  plug-in.   The  mainframe  will   examine  this
Status  when     it  dt)e6    not  have    another  me55age    to  transmit.     If     the
status  for    a  particular    plug-in  i6    .et,  the  mainframe  will   Bend  the
seB  qu.ry  fbes6age  clef ined  in  €ection  3  to  the  indicated  plug-in.

Plug-In6  will     not  send     an  §R0    while  they    are    transmitting    a
message.   Plug-In6     may  send     an  §FtG  during  me5sag.  reception.   Whenever
the  mainframe     tees  an     SF{Q  it     will   .et   its  §F`'G  status  and  dispose  a+
the  §RC     byte.   If     the  mainframe  i6  waiting  for   an  Act<:  but  rec:eives  an
SFtG!,   the     mainframe  will     .et   its     §FtQ  status,   di€poge  of   the  §Fte  byte
and  Continue  to  wait  for   the  ACK   (the  ACK  timer   ig  Still   running).

To  insure    the  integrity    of   the  §R0  system,   the  plug-in  will   re-
i6Eue  an     §RO  if     the  mainf rame     h.s  not   Sent  a  BFto  query  me66age.   The
aiTlount   of   time  a  plug-in  waits  between   issuing  §F=G!'s   is   1   second.

6.2.3  Form.t

The  Transport     §yEtem  Eonsist6     of   me66age,     .Eknowledge  end     SRG
packets.

The  message    packet  cent.ins  one  header  byte  followed  by  the  body
of  the    message  and  a  single  trailer  byte.   The  header  byte  iE  the  byte
Eount  indiEating    the  length  ef  the  rest  of  the  message   (excluding  the
checl<sum}   and  contains  the  Sequence  number.   The  sequence  number   ig  the
most  .ignif iEant     t]it.   This    gives  7    bite  for     the  byte    count     which
provides  for     me6Bage  packets    as  long     .g   127    bytes.     The    body    may
contain  a    -  127  bytes  and  h.€  no  meaning  to  the  Transport  System.   The
trailer  byte    is  the    chec:k€um.   Pat=kets    .ent  to    generic  plug-ins  are
limited  to  32  bytes.

chk,urn

A  meE6age.    will   not     be  .plit  over  multiple  packets.   Each  message
mu.t  be  Cent  complete  in  on.  packet.   Each  packet  will   Contain  only  one
message.   This    protocol  does    not  provide    f or  message    recon6tructic)n
from  paEket5§     there  i.    a  one+o-One    correspond.nee  betwe.n    message
PaEket5  and    messages.   Operations  requiring  data  longer  than   127  bytes
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will   use  the  long  oeeeage  protocol.   Each  message  in  that  protoc:ol   i6  A
.in9le  pacl`et.

Th.re  i.    no  routing    information  provided  in  thi.  pretoEol.   EaEh
devic.  that    uee€  the    interface    communicates    with    only    one    other
d.vie..  There    i€  no    w.y  th.t    plugins  may  talk  to  oth.r  plug-in.  at
the  tr.nsport  level.

The    acl'nowledge  packet     ie  a    .ingle  byte  with  value  55„  that  is
tent  with    the  Eel     bit  .et.     The  Eel  bit  in  combination  with  the  byte
value  identif ieB  the  byte  as  the  acknowledge  packet.

The    §Ra  pack.t  i6  a  .ingle  byte  with  value  AAi.  that  i6  .ant  with
the  E0I     bit  Set.     The  E0I     bit  in     c:ombination  with    the    byte    value
identif ie6  the  byte  ..  the  §RB  packet.

6.2.. Open.tim
This  g.ction  cant.ins  6pet:if iE  algorithms  to  transmit  and  receive

messages  using  the  defined  interfac:e  protocol.

Packets  are    transf erred  acro66  the  int.rf ace  on.  at  a  time.   When
a  device    places  its    i ir6t  byte    in  the  transmit  hardware,   it  becomes
the  .ender!   the  other  device  becomes  the  r.ceiver.   Both  devices  +ollctw
the  appropriate    algorithms  clef ined     below  for     Sending  and    receiving
pack.et6-

The  check5um     i5  used    by  the    rec:eiver  to    check  +or     .rrorg     in
messages.   It     is  generated  by  the  sender  by  .umming  and  tihifting   in  an
ace:umulator  each    byte  that     is  Sent.     The  c:hecksum  byte  i€  tent   last.
The  rec:eiver     generates  its    own  cheEksum  ufiing  the  same  algorithm  and
[ompareE  it    with  the    one  received  at  the  end  of  the  in.esage.   If  th.y
agree,     the      rec:eiver    can    assume    that    the    message    was    received
correctlyi   if  they  don't,  an  error  has  been  detec:ted.

The  checksum    for  message  pac:kets  is  calculated  as  follows   (taken
+ron  the  Dlqital   Product   Reco..erlded  Oe$1gr.   Practice.  book`...

1.   Initiali=e  the  8  bit  cheEksum  accumulator  to  zero.

2.   Ftead  .nd  Eave  the  byte  Eount  +ron  th.  incoming  mess.ge.

3.   Shift     the  check€um    .c:Eumulator   left     1  bit     with  bit     8
going  into  carry  .nd  zero  into  bit  a.
4.   Add    with  c.rry,     the  accumulator    .nd  the  I)yte  r.ad  from
the  §1}1.   Ignore  .ny  carry  from  thi.  oper.tion.

5.   DeErement  the  byt.  count  -aved  in  .tep  2.

6.  Repeat  .t.p5  3  -5  until  the  byte  Eount  reaches  a.
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7.   Compare    the  calc:ul.ted    Ehecksum  with  the  next  byte  read
+ron  the    SDI.   If  they  .r.  identical,  the  message  hag  p.seed
the  check5um    test.   If    they  are  not,  the  message  h..  failed
the  Ehecksum  test.

The  header     byte   (which  includes  the  5equenEe  number  .nd  the  byte
count)   1€  included  in  the  check.urn  calculation.

The  Sender    will  .tart  it.  transmit  timer  wh.n  it  -ends  the  f ir6t
byte.   This  timer  checks  that  the  receiv.r  removes  bytes  from  its  input
buffer.   If     it  fails    to  do    .a,   the    timer  will   expire  and  the  gender
will  detect  an  error.

Af ter  the    tender  has    Sent  a    complete  message  it  terminates  the
transmit  timer     and  Starts    the  A[K    timer  to    wait  for  an  acknowledge
from  the  receiver.   This  iE  done  immediately  after  the  last  byte  of   the
message   {the    [hecksum)   has    been  Bent     (ie.   the     transmit    buffer     i6
empty) .

When  .    message  is    received    correctly,     the    receiver    sends    a
positive  ac:knowleclge    packet.   When     the  a.nder     receives  the    positive
acknowledge,   the    message  transfer     ig  Completed     and  the  6ender`€  Act:{
timer  is    Stopped.   If     the  receiver    detects    an    error,     no    positive
acknowledge  i5  Sent.   The  sender.6  Ach:  timer  expires  and   indiEateg  that
the  receiver  did  not  receive  the  message  c:orreEtly   (or  the  ac:knowledge
wa61o6t).     The  Sender  may  then  repeat  the  message.   Thi€  means  that   if
the  rec=eiver     reEeives  a    message  correctly     it  must  Send  the  positive
acknowledge  within  the  time  limit  ef   the  .ender`€  ack  timer.

Note  that   the  positive  ac:knowledge5  are  not   ac:knc)wledged.   If   they
were  this     would  lead     to  an  inf inite  loop  of   acknowl®dgeE  and   lock  up
the  interface.

The  €equenEe    number   i6    u.ed  to    prevent  duplicate  megsage5  from
being  Sent     te  the  applic=ation   level.   Eec:h  message  EontainE  a  sequenc:e
number.      If       the    rec=eiver     receives    a    me66age     Eorrec:tly    but     the
acknowledge  ig     lost,   the    sender  will     repeat     the    message    and    the
receiver  will     have  duplic:ate       correEt     messages.   Using     the  Sequence
nufnber,   the    ret=eiver   knows    whether  each  me6Eage  received  is  a  repeat
oe66age  or     a  new     rnes§age.   When     the  reEeiver  receive.  a  message  with
the  .ame    .equenEe  number    A6  the  one  it  just  r.ceived  it  discards  the
metBsage  but  Still   Sends  the  positive  acknowledge  to  notify  the  sender.
After    .ach       Eomplete    transfer       {def ined    by      the    receipt    of     an
acknowledge)   the    tender  inEr.menti    its  .equenEe  number.   The  receiver
inEr®ment€  its  rec:eive  sequence  number  .fter  it  has  verif ied  a  correct
ch.ck.urn  and     .ent  the    at=knowledge  if     the  Sequence    number     did     not
indicate  a  duplicate  message.   See  the  di.graoe  below.

Th.re  .re    actually  four    .equence  numbers    th.t  ar.  kept  by  eac=h
pair  of     commLJnicating  devic:es.     Each  device    has    .epar.te    Send     and
receive  Sequence  numbers.   Each  tequenEE  number   iE  changed  .ccording  to
the  rules  clef ined  below.   The  Bend  and  receive  Eequence  numbers  in  each
device  are  independent.
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When  .    deviEe  trantmit€    .  in...age,  it  will  u.e  the  value  of  the
tend  sequence    number  .t  the  et.rt  of  transmission.   It  will  ch.nge  its
s.nd  ..quence  number  when  it  receives  an  acknowledge.

When  a    device  receives    the  check€um  byte  ef  .  fh..Sag.  packet  it
will   compare    that  chef:kfium    with  the    Ehe[k.urn  it  EalEul.t.d.   If  they
•re  the    .ame,   it    will   .end    .n  ACK.   Ne:<t,   lt  will   check  th.  sequence
numbers.   If     the  sequence  number  received  in  the  packet  i.  the  ®ame  a6
the      device.a  receive    .equence  number,     the    device    will     Send    the
oe5€Age  on    to  the    next  level     .nd  Change  the  sequence  number.   If  the
€®quenc:e  numbers    are  different,     the  devic:e    as.umes  the    pacl<et  is  a
repeat  packet     and  will     di6Eard  the  message   (the  ACK  hag  alr.ady  been
Bent ) .

There  are    two  problems    that  c.n    occur  if    th.    byte    count    is
received  inc:orrectly    -the  receiver  may  wait  +or  nonexistent  bytes  to
be  Sent    because  the    byte  count    was  too    high  or    th.    r.ceiv.r    may
truncate  the  meBgage  because  the  byte  count  was  too  low.

The  receive    timer   i6    designed  tc)    take  Eere    of   these  problems.
After  the  first  byte  of  a  message  iE  received,  the  receiver  .tarts  the
receive  timer.     The  Eomplete    message  must     be  Sent    before  this  timer
expires.   If     it  ls    not,  the    rec:giver  disc.rds    all  the    bytes  it  has
received  and     does  not     tend  ®n  acknowledge.   The  sender  will   th.n  know
that  a    problem    hag    occurred    and    will     repeat     the    message.     This
gituatic)n  could     happen   if     the  byte  count  i6  received  inEorreEtly  and
the  receiver  is  waiting  for  bytes  that  will  never  be  sent.

The  other  problem  ig  if  the  byte  count  i6  too  small,  the  rec:eiv.r
will   ac:cept     only  part     of   a    message.   In  this  case,   the  checksum  will
most   likely  be  incorrect  beEause  it  will   just  be  a  byte  in  the  body  of
the  pacl<et.     The  receiver    will   then  discard  all   the  bytes  that  it  has
received  and    all   additional   bytes  until   its  receive  timer  .xpire6.   It
will   then    expect  the    beginning  of     a  new  me.9age   (because  it  has  not
gent  the  positive  acknowledge  within  the  time  required  by  th.  Sender).
This  means    that  all     messages  must  be  .ent  completely  within  the  time
of  the  receive  timer.

6.2.5  Error.
When  a     protocol   error     iE  detec:ted  by  .  main+rame,   the  mainframe

may  nc)tify  the  user  that  there  ie  a  communication  problem  with  a  plug-
in.   If     a  plug-in  detects  an  .rror  it  in.y  indic:ate  the  .rror  condition
using  its    +rant  panel     indicators   (if    there  .re  any).   After  .n  error
condition  is    reported,  the    mainframe  or    plug-in  will     return  to  the
idle  transmit  and  receive  fitates  as  Shown  in  the  f low  c:harts.

When  a  plug-in  transmitter  deteEt€  a  transmit  timer  expiration  it
will   .ttempt    .4  additional     retrie€.     The    in.in fr.me    will     Attempt    9
additional  retrie6.     If  these    .11   fail,     the  plug-in  or  the  mainframe
will  terminate  the  transmit  proce€6  and  r.port  an  error  condition.

When  a    transmitter  detects    .n  ACK  timer  expir.tion,   th.  plug-in
will   re-end    the  nee.age    up  to    four  additional   times.   The  mainframe
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will  make    9  .dditienal    retri.€.   If  all  retrie6  fail,  the  tran.iTiitter
will  r.port  .n  error  condition.

unen  ,
message  and
its  r,ceivt
r.Eeiver  te

lf  the
disc:ard  any

receiver  detects    .  ch.EkEufh    error  it    will  di.Card    the
tend  no  ACK.   It  will   .lie  di€[ard  .11   incoming  bytes  until
tifner  has  .xpired.   Five  consecutive  error.  will  c.u.e  the

report  .n  error.
receiver  detects    a    receive    timer    expir.tion    it    will
byte.  rec:eived  .nd  expect  the  beginning  of  a  new  message.

Five  Eoneecutive  error.  will  cause  the  reEeiver  to  report  .n  error.

There  may  be  Separate  retry  Counters  for  the  rec:eive  and  transmit
func:tion6  er     there  may    be  one     EDunter  for     both  functions.   When  two
counters  are    used,  the    receive  counter    i.  reset    when  a    message  is
rec=eived  Eorrectly  and  the  tr.n6mit  counter   ig  reset  when  a  message  ig
transmitted  Correctly.   In  the  case  of  a  single  counter,   the  Eounter  i€
reset  when  a  me66age  i6  Cent  er  ref:eived  correctly.

When  a    plug-in  fails  to  succ:es5fully  transmit  a  message,   it  will
not  di€Eard    the  me56age.   It  will   wait  for  the  next  me65age  to  be  sent
from  the    mainframe.   If     that  message  is  a  repeat  message,   the  plug-in
will   .end    the  message    it  previously    attempted  to    transmit.   If     the
message  received  from  the  mainframe  is  a  new  message,   the  plug-in  will
discard  the    meEgage  it     was  attempting     to  transmit.   The  plug-in  will
use  the    following     algorithm    to    determine    the    proper     aEtion     for
disposal   of     the  message    in  the    transmit    buffer    after    +allure    to
transmi t :

Thi.  procedure    i.  execut.d    immediately  .fter    each    message    ig
rec.i ved .
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6.3 D.+initient
Thi.  .ec:tien    contains  clef initiont    of  terms    u.ed  in    .ection  6.

T.rms  .hewn  in  J'taJi.cS  are  clef ined  in  thi.  .ection.

•ckne-I.dg.:  a  tranrsport  p.cket  that  indicates  the  reception  of  a
correc:t  .essage    p.ck.I.   It  i6  used  a6  part  of  the  tr.nsport
protocol.

•ck  ti..r:     t]..er  used    by  the    S.nder  to  wait  for  an  .c^`nowJedge
from  the  rece..vcr.

•ppliE.tion    I.v.1=       The    level       at    whit:h      the    .e5sages    are
interpreted  and  responses  are  formed.

I)edy:   the    .essage  to  be  tran6f erred  by  the  tr.nsptjrt  sy3te.  in  a
•es5age  packet.     The  data     has  no    meaning  to    the  transport
syste..

I)yt.  count:     gpecif ie6  the    number  of     bytes  in    the    body    of     a
•essage  packet.     The  byte     cotirit   lE     placed   in     the  7     least
€ignif ic:ant  bite    ef  the  header  byte  for  transmission.   It  i5
part  of   the  trarisport  prat(JctJJ.

[h.t=k.ulb:   a    data  integrity    check  used    .8  part  of  the  transport
protocoJ.    It   is  Computed  using  a  Spiral   add  algorithm.

d.t.:   the    information  in    the  i arm  of  one  or  more  .e5sage.  to  be
transferred  between  a  mainframe  and  a  plug-in.

d.viEef   a    generic    term    for     an     instrument    connected    to    the
interface  that    uses  the    tra»spfjrt     protocrJj.     Each    device
contains  a  sender   .nd  receiver.

Eel:   end    or  identif y    is  an     identity  bit    created    by    the    SDI
hardware  that    can  I)e    used  to    identif y  an     individual   byte
being  transferred  ac:ro5s  the  interface.

•rror  corr.ction:    the  ability    tc)    correct    .n    error    that    was
detected.   Taking    action  to    overcome  an    error  rather    than
just  reporting  its  detection.

h..der:   the    +ir5t  byte    of  a    .essage  pact.+    that  contains    the
Seqtilence  nu.bar     .nd  .yte  cotint   in  .  format  EpeEif led  by  the
trainspc>rt   prat()cc)I.

I.v.I.:  the    transport  protocol    may  be    divided    legit.lly    into
modules  that     EommuniEate  vertically    to  different  Jew.JS  or
horizonta.lly  .Ero6s    the  interface    at  the    €aibe  JeveJ.   Each
Jevej  has    .  clef ined  interface  to  the  JeveJ5  .bove  and  below
it  .nd  to  the    associ.ted  I.veJ  .cro.5  the  inter+ace.
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locktJf):   the    Situation  where    a  plug-in    .nd  a  mainframe  are  both
wdLiting  for    the  other  to  .end  the  next  byte  when  neither  i£
expecting  to  send  a  byte.

I..i.g.:  the    .erie5  ef    bytes  in    the  body  of  the  .ess.ge  p.c*et
that  convey  information  .t  the  .ppj..cat..on   I.veJ.

N...g.  p.[k.tt  a  get  of  bytes  compo.ed  of  a  header,  a  body  and  a
tra..jer.   It.  format  ig  clef ined  by  the  transport  protoctiJ  .nd
it  is    used  te    tranff er  a    .ess.ge  between    mainf ralne5    ant)
plug-ins.

N...9.  tr.n.fer=    the    prc)Ee66    for    Eompletely    tran.ferring    a
•e55age  without     errors  between  a  mainframe  and  a  plug-in.   A
•e55age   transfer     ig  begun    when  the  f irst  byte  of  a  .essage
packet   ie     sent     and     terminates    when     th.     ac^'r}owJedge     i€
received.

r.c.iv.r:  the    part  of    the  main+rame    er  plug-in    .oftware    that
executes  the    receive  algorithm    clef ined    by    the    transpor+
p r a t `„ c: a 1 .

rut.iv.  ti..r=     t[..er  used    by  the  rece[...er  to  determine  how  long
to  wait  f er   incoming  bytes.

r.li.bility:  the    ability  to  transfer  a  Set  of  data  bytes  between
mainframes  and     plug-ins  with  a  high  degree  of   conf idence  in
the  accurac:y  of  the  transf Er.

I.nd.r!   the    part  of    the    mainframe    or    plug-in    .of tware    that
exec=ute5     the       Send     algorithm       clef ine     by     the     trar}sport
pr ot`,co 1 .

•.qu.n[.  nuLho.r:     a  number    Sent  a6  part  of  a  ..5sage  packet  that
distinguishes    that      packet    from    the    previous    and    next
packets.     The       sequence     numtter       is     placed     in     the    most
signif icant  bit    of  the    header  byte  for  tran6mie6ion.   It  iE
used  af  part  of  the  trar}sport  protocoJ.

SFtG:   a    tr.nsport  packet    th.t    a    plug-in    u.e3    to    notif y    the
mainframe  that  ii  has  a  message  to  .end.

tidb-:   I.116es    an  event    to  occur  after  a  pr.determined  period  of
time.   Timers  are  used  as  part  of   the  trar]fpart  protocoJ.

tr.il.r:  the    last  byte    of  a    ..Ssage  pac*et    that  centain6    the
checksu-.

tr.n..it  ti-r.=    a  t[...r    used  by    the  5erid.r    to  Check    f or    the
r.ce].vcr  .ccepting  bytes.

tr.n.port  I.v.1:     The  level     at  whic:h  data  i€  formed  into  pack.ts
in  preparation  for  transmit6ion  .Ero6s  the  interf.ce.

V.rsion  2.2 6.3 May   5,    1986
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tr.ri.pert  p.Ek.t!    a  .et    of  bytes  that  coopoBe  a  complete  .et  of
information  for    tr.n5ferring  a    ..ssage  betw.en    mainframes
•nd  plug-in..     There  .re    three  types    of    pacl<ett!     ..Ssage
packets,   .c:knoHledges   .nd  SRQ.s.

tr.n.pert  protocol:    a  .yetem  of  in...ages,  ev.nta  and  clef initiong
u.ed  by    the  tr.nsport    Cyst.-    to    reliably    tr.n.fer    data
between  mainframes    and  plug-ins.     It  is    composed     of     by+a
counts`   chec:ksu.s`     .ckT.ouledges.   sequeTIce     nu.bers`     ti-ers
and  SRO.s.     In  addition,     the  transport  protocol   clef ine.  how
these  items  interac:t  to  transfer  .  less.ge.

tr.n-port.yet.n=     .    meEhani6m    to    reliably    tran.fer    lessage5
between  mainf rome.     and  plug-ins.     This  met=haniem    uses     the
transport  protocoJ   to  perform  error  checking  and  correction.
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/_`

7.a H ...... D.f inition.
Thie  .ection  contains  a  Eompl.te  list  of  the  in..sages  clef ined  for

the  lef tware  int-rf .ce.
Th.  gen.ral     form  of    a  message    page  giv.s  pertinent  inf ormation

about  .ach    message  in    .  gpecif ic    format.   It     is  .plit  into  tiectic}ns
each  of   which  begins  with  an   identifying  name.   Eac:h  Section   i6  clef ined
in  the  following  paragraphs.

Thena.e;     Section     gives    the    name    by    which     the    oesgage     is
identified  throughout     the  document.     This  name  ie  symbolic:.   Each  name
iE  actually    represented  by    two  or    three  token  values.   The  f irgt  two
token  values    are  the  primary  and  feEondary  message  tokens  clef ined  for I
the  inter{aEj.     The  third    token,  when    used,   i.    a  parameter    to    the
message  clef ined    by  the    i ir.t  two  and  is  used  to  distinguish  messages
that  perform    different  parts    a+  the  game  operation   {guch  ag  ..in  .et
•b. vs ..in -et [o.rt.} .

The  syntax£     Section     ehow5     the     Syntax     of     the     me55age.     This
includes  the    name  identi+ier  and  all   parameters  in  the  order   in  whic:h
they  are  to  appear   in  the  message.   Several   epeEial   charaEterg  are  used
to  identify    specific:  information.     Curly  braces     ({}}     are    used     for
grouping  parameters    and    are    usually    a66ociated    with    repetitions.
Brackets   ([])     .re  used    to  identify  parameters  that  are  optional.   The
text  a+   the  command  page  will   spec:ify  the  usage  of   these  parameters.   A
string  of     dots   (...)     i5  used     to  identify    a  parameter    or  group    of
parameters  that    may  be    repeated.   The    text  will     identify  limits  and
characterigtic5  of     the  repetition    of  parameters.     Vertic:al  barti     (i)
indicate  alternation,     that  i5,     only  one    of  the  indicated  parameters
may  be    used  at    a  time.  Boldf.I.  iE  used  to  identif y  tokens,   that  i€,
parameters  that  have  f ixed  values  that  are  6pecif ied  in  this  document.
All   message  names  are  6hown  in  beldf.I..   Other  parameters  are  .hewn  in
jtaJjc5  when  used  in  the  text  of   the  me6Eage  page.

The  type;     .ection  identi+ieg    the  type    of   message.   A  message  is
either  a    command  or  a  t5tatus  meagage.   Command  messages  always  require
a     5tatu6    mE65age     reply.     Me65age5     identif led     as     plug-in     Command
messages  are    me6sageg  that    are  .ent  to  a  plug-in  to  cause  it  to  take
some  .Etion.     Plug-In  6tatu6    meg6ageg  .re    .ent    from    .    plug-in    to
indicate  plug-in     €tatu5.   Mainframe  c=ommand  me§fiages  are  mesBages  sent
by  a    plug-in  to    request  action    of  the    mainframe.   M.in frame    status
messages  report    mainframe  status    to  the  plug-in.   Messages  identif led
as  generic:     plug-in  meg6ageg     are  usecl     only    with     generic     plug-ins.
Messages  identif led  aE  Smart  plug-in  me5sage5  are  used  only  with  Smart
plug-ing.   Mes6age6     identif ied  .a    plug-in  me85age6    may  be    used  with
both  types    of  plug-inE.     Messages  that    u.e  the  long  mee6aqe  protocol
may  Send    Stat.u6  both     directions.   The     information  in    the  type  +ielc]
indicates  the    direction    of     information    transfer    +or    the    message
contents  and  does  not  include  long  message  protocol   re.pon6e..
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The  .essage     tot.ns;  .action    clef inee  the    value.  for  th.  me6Eage
token.  that    identify  the  message.   The  values  .hewn  .re  .lngle  byte  (8
bit)   values  r.presented  by  the  Symbolic  names.

The  pare.eters;     .eEtien  clef ine.E    the  par.meter.    of  the  in.5sage.
The  n.me    and  type    of  the    parameter  ie    .hewn  along  with  .ppropriate
limits  or  values  for  that  parameter.

Per.-t.r Typ.t
Parameter  types  and  notation  are  defined  a€  followf:

notation     meaning

short

uS

tnt

ul

long

ul

f I oat

double

String

Version  2.2

•hort  integer  -this  iB  a  single  byte  value.   7  bit
magnitude     with  a  Sign  bit.   Flange  is  +127  to  -128

un5igned  short  -this  is  a  Single  byte  value  with
no  sign  bit.   8  bit  magnitude.   Ftange  iE  a  to  255.

integer  -this  i6  a  double  byte  value.   15  bit
magnitude  with  .  sign  bit.   Range  is  +32767  to  -
32768.

un5igned  integer  -this  i€  .  double  byte  value
with  no  Sign.    L6  bit   magnitude.   F{ange   i6  a  to
65535.

long  integer  -this  iE  a  four  byte  value.   31  bit
magnitude  with  a  sign  bit.   F{ange  is  +2.'-i   to  -2...

unsigned   lc)ng  -this  if5  a  four  byte  value  with  no
Sign  bit.   32  bit  magnitude.   F{ange  i6  a  to  2.2-1.

f loating  point  -  this  i€  a  four  byte  signed
i loating  point  value  in   IEEE  format.   23  bit
magnitude,   8  bit  exponent,   1   sign  bit.

+1oating  point  -this  is  an  eight  byte  .igned
f loating  point  value  in   IEEE  format-   52  bit
magnitude,   11   bit  .xponent,   16ign  bit.

String  -this  is  a  .tring  of  ASCII  characters
terfninated  by  the  NUL  character   (Ooi`)   .nd
inc:lude5  the  .et  of   e€Eape  .equenc=eE  clef ined   in
Appendix   a  of   the  Command  Fteference  §pecif icationE
document.   Note  that  where  €tring5  are  .hewn
limited  to  a  .peEific=  number  of   Ehar&c:ter.,   the
limit  applies  to  difipl.yed  c:haractEr€  only.
Charat=ter6  clef ined  .i  .  two  Character  .ecape
sequence  occupy  only  one  display  location.   The
limit  also  does  not   include  the  NUL  termin.tor
Character .

Introduction May   5,    1986
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char

pb

token

byte

`pec: i al
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ch.racter  -  this  ic  a  Single  byte  ungigned  value
th.t  i.  typically   (but  not  .1w.ys}  .  printable
A§CII   value.

packed  binary  -this  it  .  tingle  byte  Split  into
two  nibbl.s  of  f our  bits  eec:h.   Each  nibble
repreEentg  a  value  from  0  to  16.

when  Shown  a5  a  parameter   in  a  me.Sage,   this  type
i€  a  €pecif ied  list  of  byte  values  that  .re
clef ined   in  thi.  Specif ication.   The  token  name  is  a
•ymbolic:  eub6titute  for  the  absolute  token  value.

this  type  is  used  to  clef ine  absolute  he:<  values
+or  tokens.

this  type,   when  used  in  a  message,   i6  not  a
general  type  but  indicates  that  the  parameter  is
clef inecl  in  the  text  and  does  not  have  one  of   the
meaning5  clef ined   above.

All   references    to  channel     numbers       ag  unsigned  integers  in  all
Sections  will     use  the    value   I   to  indic:ate  channel   1,   2  for  Channel   2
etc.   Thus,     a  four     Channel   plug-in     will   act:ept     values   1   -4  +er   its
channel   Selection  parameter  for  all   of   its  commands.

All   parameter     types  of     more  than    one  byte    will   be  transmitted
least  Bignif icant  byte  i irst.

The  NaN    i loating  point  value  used  for  terminating  f loating  point
lists   i6  the  value  Oxffc:OOOOO.   Plus   infinity   is  defined   as  Ox7fBt-JOOOO.
Minus   inf inity   i6  clef ined   ag  Ox++B0C)000.

Parameters  of     special   types    will   be    clef ined  as    necessary    +or
me55age5  that  need  them.

The  usage;     Section  identifies    the    usage    of     the    message.     It
epecif ies  the    details  of     the  parafTieter5,     what  the  me55age  means  and
how  ie    to  be    used.   It  identif ies  r.lationships  to  other  meBgage6  and
to  general     System  operation.      It  ®pecif ie6  how  parameters  are  checl<ed
for  validity  and  range  and  how  errors  are  identif iecl.

The  respttnse;  €eEtion  identif ies  the  r.£ponie  for  the  message.   No
responses  are  Shown  f or  most  .tatus  fnessages.

The  ex.cutjorl     t]..a;  .ection    .pecif leg  performance    requirem.nts
generally  in  terms  of   the  time  allowed  for  .  re6ponee  to  a  command.

The  .rror.    haridjjng;   Section     identi+ie6    error     conditionB    that
might  be    .ncountered  with    the  use    of  the    message  and    how  they  are
report.a.

The  aJ5o    S.a;  Section    i.  a    cross  reference    for  other    related
mess.gee.

VeriiDn  2.2 I nt r oduE t i on May   5,    1986
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The    co..and       transactjonrs;     .ection    clef ine.    all     the    Command
transactions    that     involve    the    message    being     clef ined.     A    command
traniaEtion  ie  a  clef ined  eerie.  of  me5iage5   (usually  two)   u.ed  per+arm
•  .pecif iE    functlen.   Onc:e    the  i ir6t  me.sage  of  a  command  transaction
i.  .ent,     the  order  -pecified  in  the  col.ai7d  traris.ctJ.orlS  .ec:tion  must
be  followed  to  completion.

Eat=h  Eommand    transaction     is    .hewn    a€    a    .eries    of     oes5ages
•eparated  by  a  Eolon   {=).   The  colon  if  used  a€  a  Beparater  for  c:1arity
and  has    no  meaning    to  the    interface.   In    .one    cases,     intermediate
meg5age5  are    optional.   They    are  enclosed  in  Square  brackets   ([]).   In
eome  I.see,     there  are    alternative  transactions  that  may  be  perforliied
in  response    to  the    Starting  message.   These  .1ternativeE  are  Shown  on
subsequent  lines.     If  there  if  more  than  one  command  tran.action  for  a
message,   all     possibilities  are     Shown.   The     meaning  of     each     Command
transaction  ig  diBcugged  in  the  text  of   the  usage  tieEtion.

Version  2.2 I ntr c]duc t i on Hay   5,    1986
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names  .utor.n.. rqu..t
•ynt.x:  .uter.ng. r.qu..t .tatu€
types   .mart  plug-in  command

in.iEage  tokens:

•uter.ng.  !:=  1F..

r.qu.tt      : ==  04'.

parameters:
n...         typ.         v.I u..
Statti5        token         .n.bl.  :  di..bl.
-.I)I.       byte           01'.
di..bl.     byte           02il

ugagei   This    message  i5    .ent  to    a  Smart  plug-in  when  its  autoranging
function  i.  .elected  by  a  mainfram.  menu.

regpon.e:  The  plug-in  will  .end  the  .utor.ng.  Et.tus  message.

error  handling:   none

also  6ee=  .uter.ng. .t.tut
command  transacti c)ns:

•utor.ng. r.quest  :  .utor.nge .t.tu.

V.r.ion  2.2 auterange  requ.gt May   §.    1986
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name:  .uttr.ng. .t.tu.
Syntax =  .LJter.no. .t.tu.  .tatuE
typ.=  smart  plug-in  .tatut

®etisage  tokens:

•utor.ng.  :=-1F..

.t.tut       I s=  03,,
parameters:

n.ce          typ.          v.I u.€
St.tug        token         .n.bl.  i  Eli..bl.

•ll.bl.        byte             011`

dli..I)I.      byte            02,,

usage:   This    me66age  ii    sent  by    a  .mart    plug-in  in    response  to  the
•utor.ng.  rqu..t    message.   This  message  indic:ate6  the  Smart
plug-in  has  entered  the  requested  autoranging  mode.

re5ponse!   none

error  handling:   none

also  see:  .utor.ng. r.qu.st
Command  transac:tions:

•utor.ng. r.qu.Et  =  .utor.ng. .t.tut

Version  2.2 •utorange  tt.tug Hay   5,    1986
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name:  .tix_triq  qu.ry

•ynt.x I  .u.<_triq  qLJery

type:   g.neric:  plug-in  command

me€€.ge  tokEn€I

•ux_trig    tf=  29i.

)Ll.ry           i ,a  02„

parameterE3   none

page   155

usage:   This  Ine6Bage  reque5t5  a  generic  plug-in  to  report  the  gtatiis  of
its  auxiliary  trigger  Outputs.

r.6pon€e:   The    plug-in  will  Send  the  .ux_trio  ft.tu.  message  to  report
the  auxiliary  trigger  status.

•rror  handling:   none

also  see:  .ux_trio  Et.tut,  .ux_trio  ..t
command  transa[tionE:

•ux_trig  qu.ry  i  .ux_trip  tt.tLi.

Vcr.ion  2.2 •ux_trig  query May   5,    1986
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names  ,u,<_tri,  Ilt

•ynt.xs  .Li.._trig  t.t  mode

types   generic  plug-in  command

ineesage  tok.ns3

•tJX-tri,     !=-29,,

..t                ==-01,,

parameter®:

n,n         typ.         v.I u.t
lode             token           on   I   ef f

On                    t)yte               01,,

of i               byte            02i.

usage:   This    me€gage  is    Sent  by    the  mainframe    to  request     a  generic
plug-in  to    enable  er  disable  its  auxiliary  trigger  outputs.
The  on  .ride  token  request  the  outputs  to  be  enabled.   The  Off
•ode  tol'en    requeEt6  the    outputs  to    be  dig.bled.     A    Smart
plug-in   in  the  right  compartment  will   Send  this  message  in  a
g.n.riE  t=eftmand  meE6age  to  turn  the  auxili.ry  triggers  c]n  or
off.

response:   Generic:    plug-in6  will     Send  the    .Lix_trio  .t.tut  meesege  as
the  re5pc]nse.

error  handling:   none

also  see:  .ux_trio  .t.tut,  .ux_trio  qu.ry,  ..n.ri[  Eeltlmnd
command  transactions:

•u.<_trio  -.t  i  .ux_trio  -t.tLi.

V.r8ion  2.2 ux_trig  tot May   5,    1986
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a.Iiie=  .ux_trlg  .t.tLJ.
•ynt.x:  .ux_trl. .t.tu.  mode
typel   generic  plug-in  etatu€

meg..ge  tokens:

•ux_trio    !|E  29,.

tt,tut         i tf=  031,

parameters:
n.o.            typ.           v.1 LJ.E
•ode              token           on   I   of f

en                  byte             OliI

of f              byte            02„

ueage=   This    message  iE     Sent  by     a  generic:     plug-in   in  response  to  an
•ux_triq  ..t    or  .ux_trio    query  me66age.     The  er`  .f>de  token
indicates  the  auy`iliary  trigger  outputs  are  enabled.   The  ef+
•ode  toL'en    indicates    the    auxiliary    trigger    outputs    are
disabled.

re6pon.e:   none

error  handling:   none

alsc]  See:  .ux_trig  qu.ry,  .ux_trio  .et
command  tran5ac:tions=

•ux_trio qu.ry  I  .ux_tri. .t.tu.
-ux_trip ..t  :  .ux_trig .t.tue

Ver6ien  2.2 .ux_trig  .tatu. May   5,    1986
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name=  I..ndwidth  qu.ry  lt~
•yntax=  I).nd-idth  q.I.ry  lt-r  channel
type=   generic  plug-in  command

neB®.ge  tokent5:

b.nd-idth  st=  05iI

qutry
parameters:n-

1-r
channel

usage:   This  me.sage
limit  for

t t=  02,,

Message  De+initic)ne

typ.          v.I u.s
token           02it

us                i  -4

r.quests  the  plug-in  to  report  the  lciwer  bandwidth
the  .pecified  char.nej.

regponge:   The    plug-in  will   report  the  lower  bandwidth  value  using  the
I).ndNidth  tt.tug  loi..r  message.

execution  time:     The  plug-in  will   .end  the  first  byte  of  the  b.ndwidth
•t.tu.  lt"r    message  within  xxm6  of  Sending  the  acknowledge
transport  pacl<et  f or  the  I).nd*it)th  qLJ.ry  1~  megEage.

error  handling:   If   the  plug-in  does  not  have  lower  bandwidth  selection
Capability,   the    plug-in  will     report  the    error    using    the
•rror  eon.ric    megeage  with    the  Eoon.nd_.rror    Status  token
and  the    code  parameter     Set  to  157  to  indicate  the  prciblem.
If  a  channel   number  is  received  a§  part  c)i  a  b.ndNidth  qtJ.ry
command  that     a  plug-in  does  not  have,   the  plug-in  will   take
un6pec:if ied  action    and  return    a  b.ndwidth    .t.tu.    message
indicating  the  action  it  took.

also  see:  b.nl]width  .t.tu.  loiii.r,  b.ndwidth  ..t  lt".r
Command   tranEactions=

b,ndwidth
baedwidth

Version  2.2
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naine=  I.nd-idth  qu.ry  tJpp.r

syntax:  b.nd-idth  -u.ry  upp.r  Channel

type:   generic  plug-in  Command

o.SS.ge  tol<enf I

b.ndwidth  ]ti  05.I

a,..ry           s !=  02,,

parameter5=

n...         typ.         v.I u..
uLpp.r            token            a 1 iI

channeJ       u6                    1   -  4

usage:   This  mei5age  requests  the  plug-in  to  report  the  LJpper  bandwidth
limit  for  the  epeEif led  che»neJ.

re5ponse=   The    plug-in  will   report  the  I.Lpper  bandwidth  value  using  the
b.ndwidth  .t.tu.  upper  oeesage.

execution  time=     The  plug-in  will   a.nd  the  first  byte  of  the  b.ndNidth
•t.tu.  upp.r    mei5age  within  xxm5  of  Sending  the  acknowlec]ge
transport  pac:ket  f c)r  the  I).ndwidth  qu.ry  upp.r  meg.age.

error  handling:   If  a  channel   number  is  received  a6  part  of  a  b.ndwidth
qu.ry  message  that  a  plug-in  does  not  have,  the  plug-in  will
take    unspecif ied    action    and    return    a    b.nd-idth    .t.tu.
me55age  indicating  the  ac:tion  it  took.

also  See:  b.nd-idth  .t.tu. upp.r,  b.nd-idth  ..t  upper
command  transactions!

b.ndwidth  qu.ry  upp.r  I  I.ndwidth  .t.tu.  upp.r

V.r.ion  2.2 bandwidth  query  uF]per May   5,    1986
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name:  I.nd-idth  ..t  le...r
syntax:  b.")-id€h  ..t  leniir  channel  value

type:   generic  plug-in  coiTlmand

meg€age  tokens:

I-nd.idth  s==  oil.

..t                ,==  01,,

par.meters:
r`...          typ.          v'1 u.€
I oli.-r           token           02,.

channel        uB 1-4

Hee.age  I}e+inition.

vaJa®            +|eat

u€age!   This    message  requests  a  new  lower  bandwidth   limit  of   ..aJue  f or
the  specified     ch.nrieJ.     The    pli`g-in     will     Set     the     lower
bandwidth  limit     to  the    value  nearest     the  requested  vaJue.
The  meaning     ef   nearest     is  clef ined     I)y     the     plug-in.     This
fneg6age  controls     a  bandwidth   limiting  function   in  th.  pliig-
in  and  does  not  €peEif y  System  bandwidth.

re6pon6e:   The     plug-in  will   report  the  new  lower  bandwidth  value  using
the    I).ndwidth      .t.tu.    low.r      fltes6age.     If      the    plug-in
determines  that  the  bandwidth  value  i6  out  a+  range,   it  will
make  no  change  to  the  bandwidth  Setting.

execution  time:     The  plug-in    will   send    the  f irst    byte  ef  either  the
I).ndwidth  .t.tut    lew.r  message  or  the  .rror  9.neriE  message
within  xxm6     of   sending  the  acknowledge  transport  pac=ket   f or
the  b.ndwidth  ..t  lo-.r  me56age.

error  h.ndling=   If  the  plug-in  does  not  have  lower  bandwidth  Selection
capability,  the    plug-in  will     report  the    error    u.ing    the
•rrer  g.n.ri[    me55age  with    the  [ofilh.nd_.rror    St.tug  token
and  the  code  parameter  set  to  157  tc)  indicate  the  problem.

If  a    chann.I  number    i6  received  as  part  of  a  I).nd*ldth  ..t
message  that     a  plug-in  does  not  h.ve,   the  plug-in  will   tal<e
unspecif ied  action    and  return    a  I).ndwidth    .t.tu.    me.sage
indicating  the  ac:tion   it  took.

If  a    bandwidth  v.1ue    i.  determined  to  be  Out  of  range,   the
plug-in    will       .end    .n    .rror    .en.ric    fne.Sage    with    the
•x.I-rror  5t.tus  token  and  the  code  parameter  Set  to  205  to
indicate  the  F)roblem.

Version  2.2 bandwidth  tot  lower May  5,    1986
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•l€o  €ee=  b.nd-idth  .t.tu.  leil-r,  -ror  .on.riE
command  tranE.ctions!

band.idth
band-idth

Version  2.2

HE-

I.rror g.n.rlE  I I  b.nd-idth .t.tu.  le.Iier
•rrtr g.n.ric

bandwidth  .et  lower

page   161
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n.meg  I)-nd-idth  ..t  upp.r
tynt.x:  I).nd-idth  ..t  upp.r  channel  value
types   generiE  plug-in  Command

in.g.age  tokensg

b.nd*idth  ::=  05"

..t                  s==  011,

parameters:

n.fre           typ.           v.I u.€
upp.r          token          a i i.

cAanneJ        u6 I-4

Me66.ge  Def initionB

vaJue           f loat

usage:   This     message  requegtS  .  new  upper  bandwidth  limit  of   yaJue   for
the  specified    chanriej.     The    plug-in    will     ..t    the    upper
banclwidth  limit     to  the    value  nearest     the  requested  yajue.
The  meaning     a+   nearest     i6  de+ined     by     the    plug-in.      This
message  controls     a  bandwidth   limiting  +unEtion   in  the  plug-
in  and  do.a  not  specif y  system  bandwidth.

response:   The     plug-in  will   report  the  new  upper  bandwidth  value  using
the  I.ndwidth    .t.tu.  tLpp.r    mee6age.   If  the  I)andwidth  value|
i6  determined     to  be    out  of  range,   the  plug-in  will   make  no
change  to  the  bandwidth   limit.

execution  time:     The  plug-in    will   send    the  first    byte  of  either  the
I.ndwidth  .t.tus    Lipp.r  message  or  the  .rror  g.n.ric  message
within  xxm5    of   .ending  the  acknowledge  transport  packet  for
the  b.nd*idth  ..t  Llpp.r  message.

error  handling:   If  a  channel   number  i.  received  a6  part  of  a  b.ndwidth
t.t  message    th.t  a    plug-in  doe.  not  have.  the  plug-in  will
take    ungpec:if ied    action    and    return    a    b.ndwidth    .t.tu.
message  indicating  the  action  it  tool<..

If  a    bandwidth  value    i6  determin.d  to  be  out  of  r.nge,   the
plug-in    will      send    .n    .rrer    ..n.ri[    mess.ge    with    the
•xH_error  .tatus  token  and  the  code  paramet.r  .et  to  205  to
indiE.te  th.  problem.

•1eo  tiee:  b.nd.idth  .t.tu. upp.r,  b.ndwidth  ut  low.r,  .rror  g.n"ic
I:ommand  tran..ction6:

I.ndwidth ..t  upp.r  I  [-ror ..n.ric  !]  b.nd.idth  .t.tu. upp.r

Ver.ion  2.2 bandwidth  set  upper May   5,    1986
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name:  I.ndNidth  .t.tu.  le.I.r
tyntax!  b.ndwidth  .t.tu.  lei...r  channel  value

type:  generic  Plug-in  .tatus

he€iage  tokens:

b.nd-idth  t!=  05|.

tt,tut        I g=  03,,

parameters:
n.n.          typ.         v.I u..
) a...r          t oken          02|i

ch.Tlne I        u€ 1-4

I._

page   163

v.Joe          i loat

usages   This    message  i6    used  by  a  generic  plug-in  to  report  its  lower
bandwidth     limit    Statug.     It     i6    .ent     in    regpon5e    to    a
b.ndwidth  ..t    le...r  me66age    er    a    b.ndi.il]th    qu.ry    )o*.r
message.   The     chanr7eJ   parameter     identifies  whiEh     channel'.
limit   iB     being  reported.     The  vajt[e  parameter   6peEif ieB  the
present  setting  of  the  lower  bandwidth  limit.

re5pon6e:   none

error  handling=   none

also  see:  I).ndwidth  ..t  lo.I.r,  I).ndwidth  qu.ry  lol.nr

command  tran6aEtiong=

b.nd*idth  qu.ry  let..r  i  b.ndwidth  lt.tut  lo..er
b.ndNidth  ..t  loie.r  :   I.rror  9.n.ric  t]  b.ndNidth  .t.tut  lower

VerBion  2.2 bandwidth  .tatus  lower May   5,    1986
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name;  b.nd-idth  .t.tu. upp.r
Syntax:  I.ndNidth  .t.tue  upp.r  t=hannel  value

type:  generic  plug-in  .tatug

d*eEEage  tokens:

b.nd-idth  f l=  05n

.t.tu.        I ==  03,,

parameters:

naee

UPP,r

channel

value

typ.          v.I u.i
token              Oli®

u,

+ I oat

1-4

Message  D.f inition6

u6agei   This    message  i.    used  by  a  generic  plug-in  to  report  its  upper
bandwidth     limit    status.     It     i.    Sent     in    r.sponge    to    a
I).nd-idth  ..t    upper  me5Eage    or    a    b.ddt.idth    qLi.ry    upper
message.   The     chanrieJ   parameter     identifies  which     channel'5
limit   is    being  reported.     The  value  parameter  speEif ie5  the
present  Getting  of   the  upper  bandwidth  limit.

response:   none

error  hanE]ling:   none

also  see=  b.ndNit)th  ..t  upp.r,  b.nd-idth  i]Li.ry  I.pp.r

command   transac:tion6:

b.ndwidth  query  I.ipp.r  i  b.ndNidth  lt.tut  upp.r
b.ndNidth  ..t  UPF).r  :   I.rror  9.n.ri[  :]  b.ndwidth  .t.tuE  upp.r

VerBion  2.2 bandwidth  statue  upper May   5,    1986
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r

name:  I)u.y  qti.ry

Eyntax :   I)Li.y  qu.ry

types   tmart  plug-in  EemiTiand

me65.ge  tokens:

bu.y             !`=  27„

qu.ry           f f=  02ii

parameters:   none

u.age:   This    message  i5    tent  by    the  mainframe    to  request    the    busy
status  of     a  Smart     plug-in.     The    mainframe    will     use    the
returned  etatu6    to  determine  whether  to  begin  a  Ealibration
Eycle  or  whether  te  wait.

r.sponge:   The    Emart  plug-in    will   .end    the  I)u.y    .t.tut    message    in   I
re5pon6e.

error  handling:   none

also  See:  bu.y  tt.tu.
command  transac:tions=

buty qu.ry  :  I)u.y .t.tu.

Version  2.2 busy  query May   5,    1986
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name:  I)u.y  -t.tu.
•yntaxs  I)u.y .t.tu.  .tatu6
type:   .mart  plug-in  Status

a..-age  tokens:

bu.y             i:=  27,,

.t.tut        a :=  03,,
parameters:

r`|O.          typ.         v'| u..
Stattis         token           bu.y   I   idl.

t)uEy              byte              27|I

idl.             byte             Oil,

usage:   This    message  i5    gent  by  a  Smart  plug-in  in  re5pon.e  to  a  bu.y
qu.ry  message.     If  the  plug-in  ig  in  a  State  that  will   allow
calibration  to    begin,   the  plug-in  will   send  the  idl.  st.+us
tok.en.   If     the  plug-in     i6  not     in  a    state  that    will   allow
c.1ibration  to  begin   (suc=h  as  armed  for  a  trigger  etc.),   the
plug-in  will     send  the    Duty  status  token.   The  n.xt  time  the
plug-in  reaches    a  state    that  would  allow  Calibration  to  be
per+armed,   the    plug-in  will   notify  the  main fr.me  that   it   i6
ready  by  .ending  an  §f`.a  then  sending  the  bu.y  .t.tug  message
with  the    idl.  s+a+uS     token  in    response  to    the  8RI    query
message.

response:   none

error  handling=   none

also  see:  buty  I]u.ry,  §RO  qu.ry

Command  transactions:

bu-y  qu.ry  i  Duty  .t.tus
Slit qu.ry  =  bu.y .t.tu.

V.r.ion  2.2 bu.y  .tatui May  5,   1986
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name:  I.I  .cE_all.ry

syntax:  I.I  .Ec_qu.ry

types   mainframe  command

message  tokens:

c,I                        ===    17,,

•[c_query  : :=  02iI

parameters:   none

usage:   This    message  ig    sent     by    .    Smart     plug-in    with     .     6peEial
calibration  function    to  request    the  present  accurac:y  state
a+   the     accuracy  System.     The  plug-in  will   5.nd  ttiis  message
after  the    end  of     a  new    I:onfiquration  or     full   c:alibration
procedure.   The     end  a+   these  proc:edures  ig  identif led  by  the
receipt  of     the  c.l  bode  .xit  message.   The  plug-in  will   send
an  §R0    then  Send    the  I.I     .E[_query  message  in  respc}nse  to
the  sut]seqi`ent  §Fte  qLi.ry  message.

reEpon6e=   The     mainframe  will     send     the    I.1.EE_.t.tLJi     me65&ge     to
indicate  the  present  aEcurac=y  system  State.

error  handling:   none

also  see:  I.I  .E[_Etatu.
Command   transac=tions:

t=.1  -EE_qu.ry  :  c.I  .EC_.t.tu.

Version  2.2 cal   aEc_query June   16,    1986
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name:  c.I  .c[_.t.tut
synt.x8  E.I  .Cc_.t.tu.  mode

type:   mainframe/smart  plug-in  .tatu€

me.gage  tokens:

I,1                       3==    17,,

.==_.t.tu.
parameters:

n.A.           t yp.
I.Jde              token

8f =    13,,

Message  Def inition6

-erdpe        byt e

norAal         byt e

mh.nc.d    byte
•uto_.nhanE.d

v,I tJ,i

•i.roup   i  norfb.l   i  mh.nc.d   i
•uto_.nh.nE.a
Oil,

09,,

02,,

byte  05"
•  usage:   This     message  is     gent  by     the  mainframe     in  response     tc]  a  I.I

•[t=_query  me55age  tc)  notify  a  plug-in  ef   the  .EEuracy  5yEtem
State.   The    w.rmup  .I.Jde     token   indicates  the  acEuraEy  System
is     in        the     warmup     mode     and     enhanc=ed     acEurac:y     is     not
available.   The    nornal   .I.jde     token     indit=ates     the     acc:i`racy
system  is     in  the    normal   ac:c:uracy    st.te.   The  .nh.n[.d  nt.Jde
token   indic:ates     the  accuracy    system     is     in     the    enhanced
ac:curaEy     State.        This     State     will     not     be     automatically
maintained.     The    .uto_.nh.nc.d    .ode    token     indicates    the
accurac:y  system     ig  in     the  auto  enhanced  ac:curac:y  state.   In
this  State,     a  plug-in  with  5peEial   calibration  requirements
must  request     c:alibration  of     the  mainframe     to  maintain  the
enhanced  act:uracy     state.   This  request  will   be  Sent  when  the
plug-in'g     internal       criteria       for       needing       a       special
calibration  have  been  met.

This     message     is     also     sent     by     a     plug-in     with     Epec=ial
Calibration  requirements     when   it     has  e>:ited     the     enhanc:ed
accuracy  .tate    when  the    ey5tem  accuracy  State  i.  .nh.nc.d.
See   the     JJOOO   Sort.e5     Accur.cy   Sysrt®.   doc:ument.   The  plug-in
will   Send  the  noroal   .od.  token  in  this  Ea.e.

response:   When     this  message     is  Sent  by  a  plug-in,   the  mainframe  will
tend  a  c.I  .cE_.t.tut:  meggage  in  reply-

error  handling:   none

Version  2.2 cat   ace_€tatu€ June   16,   1986
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|-      al.a  .ee:  E.I  .EE_query
command   tranfiac:tions:

c.I  .EE_qLi.ry  i  E.I  .[E_.t.ttit
C.I  .CC_.t.tug  I  I.I  .CC..t.tu.
c.I  r.q_I.I  :  I.I  .Ec_.t.tu.

-

Ver.ion  2.2 Cal  .cc_It.tu6
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name:   E.I  Eon.t_nun

•yntax:   E.I  Eontt_nLJ.  number

typ.:   Plug-in  5tatu6

message  toli`ens=

I,I                   t:=   17,,

con.t_nlm  i:=  17i.

par.meters:
n'm.          typ.          v.I u.i
„upber          int

usage:   This    message  is    .ent  by    a  plug-in     in  response    tc]    the    I.1
Con.t_qu.ry_nun  message    to  report  the  number  of  Ealibration
constants  in  the  plug-in.   The  nq.ber  parameter  speEif ies  the
number  of   calibration  con5tant6.   The  mainframe  may  qLiery  for
any     constant       value     from       0    to    rtu.ber     using     the    Gal
Eon.t_query  message.

response:   none

error  handling:   none

also  see:    I.1  Eontt_query_nun,  I.1  Eon.t_query,  c.I_[on]t_.t.tus,  c.1
con.t_..t

Command   transac:tion.:

[.I  Eonst_I]uery_nun  :   I:.I  canst_nun

Version  2.2 Eel   cc)net_nun June   16,    1986
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n.me:  c.1  Eon.t-u.ry
•yntax 3  E.I  Eon.tpu.ry  con.t+ium

type:   plug-in  command

di..I.ge  tok.ns:
c,I                   I c-17,,

centtdu.ry  a :-10iI

parameter€=

n.I.e           type           V.I u..
co"st_"a.  ui

u.age:   This    mee5age  i.  sent  by  the  mainframe  to  request  a  calibration
con.tent  from    a  plug-in.     The  c<)ns+_nul     paramet.r     i6    the
calibration  Constant  identification  number  u.ed  by  the  plug-
in,

response:  The    plug-in  will    .end  the    I.I  centt-t.ttJ.  message  as  the
response  and    will   report  the  requested  calibration  constant
value,

error  handling=   none

also  See:    I.I  con.t_..t,    I.1    con.t-itio,    I.I    queryjen.t|-ltJm,    I.I
EonitJt,tut

command  tran6action5:

c.1  [onstdu.ry i  I.I  con.t-t.tut

Vereien  2.2 Cal   Eenst_query M.y  5,    1986
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namef  c.1  Eon.t|u.ry-uJh
•ynt.x:  I.I  con.t-u.ry-im
types   plug-in  command

A.ee..ge  tokens:

['1                   `==   17,,

Con.tdu.ryDulh  I.=  16»

parameters:   none

usage:   This    meg6age  ig     Sent  by  the  mainframe  to  determine  the  number
of   calibration  conEtants  Contained   in  a  plug-in.

re5Pon.e:   The    plug-in  will     Send  the    I.1   EonEtDum    message    a5    the
response.

error  handling:   none

also  see:  I.1  [enft-ulb,  I.l  con.t|u.ry,  E.1jon6t_fitatu€
command  tran6ac:tions:

c.1  [onstj]u.ry-ium  :  I.1  conEt|`um

Version  2.2 cal  conct_query.ium May   5,    1986
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name:  I.I  con.t+.t
tyntax=  I.I  Eon.t_..t  cen€t_nun  value

types   plug-in  command

mess.ge  token5i

I,I                   I f=   17,,

con.t-.t  ===  11,,

parameters:
n.b.          typ. v,|u,,

page   173

canst_r]u.  ui

value           i loat

u6age=   This     message  i6     gent  by     the     mainfram.     to    Bet     t=alibration
constant     values     in     a     plug-in.     The     cor75+_r7un     parameter
spec:if ies  the    constant  number  for  which  the  vaJue  parameter
applies.   The    plug-in    will     set    the    calibration    constant
at5sociated  with     ci?nst_nu.  to    the  value    .pecif led     by    the
vaJue  parameter.

response:  The  plug-in  will  6enc]  the  I.I  ctm.t-t.tug  meg..ge  to  report
Eon6tant  Status.

error  handling:   none

also  see:    I.I    Con.t_.t.tus,    I.1    Eeri.t_qu.ry,    I.1    [cost-i`..in,
con.tdueryDuo

c:ommand  tr.nsaction6:

c.1  canst+.t  i  c.I  col-t.t-t.tut

V.rEion  2.2
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names  E.I  Eon.t-t.tu.
•ynt.x:  I.I  Eon.t-t.tu. Eonet_nun  value
type:  plug-in  .tatus

oe6iage  tokens:

I.1                   t3=   17,,

[onit-t.tut  a !=  12iI
parameters:

n.a.          typ.          v'1 u..
co„5t  „u„  ui

vaJtJe            i loat

usage:   This    me55age  iE    .ent  by    the  plug-in     in  re6pon6e    to    a    c.I
Centt-.t  or    c.I  [onEtdu.ry  fbes6age.   The  plug-in  will   Send
a  c.tri5t_nul    vaJtie  pair  as  Epecif led  by  the  I.I  con.t-et  or
I.1  Censtdu.ry    mes6age6.   The  cori5t_riua  p.rameter  Epecif ie5
the  constant     number  whose    value  iB    reported  by    the  yajue
parameter .

response:   none

error  handling:   none

also   see:      I.1    conit-.t,      I.I    Eon.t|]uery,    c.I    Conttoum,
conttduery+1ulI

Command   tran5actionE:

[al  conEt-.t  :  c.I  con-t-t.tufi
I.1  con.t_qu.ry  :  I.I  Eon.t_.t.tLJ.

Version  2.2 cal  Eonst_Status May   5,    1986
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/_
name:  E.I  E`irjcon.Ct

•ynt.x3   E:.I  E`/rjenn.ct  compartment  mode  [gain]

typet   in.imf r.fne  command

in.56age  tokens:

c,I                   tt=   17,,

C`/rjenn.Et  I tE  oB,.

Parameters:
n.O.           typ.           v'| LJ.€
co.part.eht  char           `L'    i    'C`    i    `R'

ode

mt,r
kit
r-a

CVFt

9 a .' "

token          .nt.r   i  .kit   :   ground   i  CVFt

byte               011,

byte            02"

byte               031`

byte              041,

i I oat
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u6age=   This    message  is    Sent    by    .    Smart     plug-in    to    request     the
mainframe  to     connec:t  the    CVR  to     the  Spec:if led  co.part..rt+
and  to    tend  a    c.I  c`/rood.    message  to  the  plug-in  in  that
compartment.     The    mainframe    will     send    the    c.I     Evr-ode
message  to    the  generic  plug-in  using  the  .ode  token  Sent  in
the  I.1     c`/r_cenn.Et    me66age    by    the    6m&rt     plug-in.     The
mainframe  will     wait  for  the  generic  plug-in  to  respond  then
report  the    re6ult6  to    the  Smart    plug-in.   When  the  generiE
plug-in  reports    its  gain    .etting    in    refponse    to    a    I:.1
c`/rpode  .nt.r    message,  the  mainfrafne  will  report  th.t  gal.ri
value  to  the  smart  plug-in  in  the  I.I  E`/rjonn.[t  fneg6age.

The  .nt.r    .ode  token    r.que5t5  the  generic:  plug-in  to  enter
CVR  pass-through     fnode  as     defined  .bove.     The  plug-in     will
modify  its    Settings  a6    defined  in  .ec:tion  5.3.10  CVF`  P.I--
Through  Mod.  and  conneEt   its  input  to  the  CVFt.   The  mainf rame
will   wait    for  the    r.5ponse  from    the  generic    plug-in  then
report  the    .ode  .nd    gal.n  .etting    to  the    r.que.ting  tmart
p I ug.-i n .

The  CVIR  .ode  token  requests  the  input  to  be  connected  to  the
CVR    Circuit.     This     will     normally    be    .ent     after     a    I.I
c`/r_Eonn.Et  with    the  .round    .ttde  tol'.en    to  r.-Eennect    the
input  to  the  CVR.
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The  .round    .ode  token  reque5tg  the  input  to  be  connected  to
ref erenc:e  ground.

The  .xit  .ode  token  reque5tg  the  mainf r.me  to  di.connect  the
ground  reference    from  the    tpecif led  compartment  and  send  a
I.l    Evr-a.     .xit    meE6age     to   the      plug-in    in      that
compartment.   The  plug-in  will   exit  the  CVR  pass-through  mode
and  restore    all   function    Settings  tci    the  values  that  were
ac:tive  when     CVR  pass-through     mode  was     entered     (unless     a
change  was  requested  during  CUR  pa65-through  mode).   When  the
plug-in  has    completed  the    restoration    and    connected     its
input  to    the  input    Signal,  it    will  tend    the  I.I  Evr-I.
message  with     the  .kit     .ode  token.     The  mainframe  will   then
send  the  c.I  cvr_Eonn.ct  meE5age  with  the  .xit  .od.  token  to
the  requesting  smart  plug-in.

The  gal.ri     parameter  .pecif ies    the  gain  getting  of  the  plug-
in.   This    Setting  is  chosen  by  the  plug-in  to  be  the  optimal
choice  for     Calibration.   It   iE  included   in  the  response  form
the  mainframe  only  when  the  .()de  token  ig  .nter.

response:   The    mainframe  will     Send  the  I.I  cvr_conn.ct  message  to  the
requesting  plug-in     when   it    has    completed     the    connection
change  anc]     ttie  plug-in     in  the     Spec:if led     ct}apart.ent     hag
returned  a  I.I  cvrpod.  message.

error  handling:   none

also  see:  c.I  [`/rpode,  c.1  cvr_..t,  c.1  E`/r-t.tug
Command  transactions:

I.1  t=vr-ann.Et  :  I.I  cvr_I:ann.Et
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names  c.I  c`/r-ed.
I_     synt.x:  t=.I  c`/r-od.  mod.  [gain]

types   plug-in  coii`mand

in.t5.ge  tokens:

c,I                     t==   17,,

c`/r-ed.    8:a  09iI

parameters:
n-       typ.
•ode             token

-t.r       byte
.kit           byte

ground        byt e
EVR                 byte

v,|u,i
•nt.r   i  .xit   :  .round   i  CVF`

Oil,

02,,

03,,

04,,

page   177

gaJ'"              i loat

usages   This    message  i6     f5ent  by  the  mainframe  to  a  generic  plug-in  to
cause  it     to  Connect     all   a+     its  inputs    to  the  CVR  circ:uit
rather  than  the  external   inputs.

The  .nt.r  .ode  tc]h.en  reque5t6  the  plug-in  to  enter  CVF{  pass-I
through  mode.     The  plug-in  will   connet=t   its  input  to  the  CVR
•ignal   and    will   also  adjust  all   of   its  functions  to  provide
the  optimal   Settings  for  performing  calibration.   The  plug-in
will     Save    its    present    ietting6    for    the    gain,     of+set,
coupling,     bandwidth,        impedance,       display       and       trigger
func=tions  fc)r     restoration  when  the  CVF{  pa86-through  mode  is
ex i ted .

Offset  will   be  Set  to  a.   The  input  will   be  DC  coupled  to  the  I
CVR.   Bandwidth     will   be     .et  to    the  optimal   value  for  noise
reduction   in  the  plug-in.   This  bandwidth  Setting  will   not  be
so  low    as  to  affect  the  .ettling  time  for  measurements.   The
input  impedance    will   be    .et  to    a    value    .ppropriate    for
connection  to    the     CVFt.     The    disF)lay     and     trigger     output
combinations  will     be  set     to  Channel     i   only,   not  inverted.
None.  of  the  settings  of  the.e  function  will  be  reported.

The  gain    will   be    get  to    the  optimal   gain  Setting  for  that
plug-in  for    calibration.   The    plug-in  will  report  this  gain
v.1ue  when    it  sends  the  c.I  cvr-od.  message  with  the  .nter
•tJde  token.     The  mainframe    or  .mart    plug-in  that  r.que5ted
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th.  CVR    p.s6-tllrough  mode    will   uce  this  gain  value  and  the
de+ault  o+feet    .etting    to    perform    calibration    of     their
circuits.

The  C`/R  .ode  token  requeEt5  the  plug-in  to  connect  its  input
to  the    CVFt  Circuit.     This  will   normally  be  ..nt  after  a  E.I
Evr-a.  me6€.ge    with  the    .round  ./tde    token  to  r.-Connect
the  input  to  the  CVR.   The  plug-in  will   Send  the  I.I  Evr-a.
me6Eage  with     the  C`m  .ttde  token  when  its  input  i.  connected
to  the  CVR.

The  .round    .ode  token    reque.t6  the    plug-in  to  connect  it.
input  to    re+erence  ground.     The  plug-in    will   send    the  I.I
c`/rued.  message    with  the    ground  .tJde  token  when  it.  input
i6  connected  to  ground.

The  .xit    .ode  token    requegtE  the    plug-in  to    exit  the  [VFt
pass-through  mode.     The  plug-in    will   restore    all     func:tion
Settings  to    the  values    that  were    active    when    CVR    pass-
through  mode    was  entered     (unle55  .    change    was    requested
during     [VFt       pa65-through     mode).        When     the     plug-in     has
completed  the    restoration  and    connec:ted  its     input  to    the
input  Signal,   it  will   €enc]  the  E.1   Evrped.  meeBage  with  the
•xit  .(tde  token.

The  gal.n     parameter   gpecif ie6     the  gain  Setting  o+   the  plug-
in.   This    getting   i6  chosen  by  the  plug-in  to  be  the  optimal
Choice  for    calibration.   It  i6  included  in  the  re5P°n6efFZ`
the  plug-in  only  when  the  .ode  token  is  .nter.

re5ponEe:   The    plug-in  will     send  the    I.1  c`/rood.    me65age  with    the
apt)ropriate  -ode     token  anc]     poa6ibly     a     gain     value     as     a
reEPon5e.

error  handling:   none

also  see:  I.1  Evr_E:onn.Et,  c.I  t=`.r+et,  I.I  Cvr-t.tu.
Command  transactions:

c.I  Evrpede  :  I.I  [`ir-Ode
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n,mes  c,I  t=w-,t

•ynt.x]  c.I  E`/r-.t  value
types   diainf rame  collimand

oei.age  tol.en6!

I,1                     §t=   17,,

c\r-.t      i ==  04,,
parameters:

n.n.          typ.         v.I u.i
yaJue            float           a  -±10

usage:   This    megsage  requests    the  mainframe    to    eet     its    calibrated
voltage  re+eren[e    to  the    specified     ..aJt]ie     in    volts.     The
mainframe  will     check   if     vajt.e       i5  within     its     achievable
limits.   If     it  is,     the  mainframe  will   Bet  the  Ealibrator  to
the  requested     vaJtie.   If     it   iE    net,   the  mainframe  will   get
the  c:alibrator     to  its     maximum  or     minimum  value.      If   iJajue
Spec:if ies  fnore    resolution  than  the  mainframe  calibrator  Can
ac:hieve,   the     mainframe  will     round     value     tc}    the     nearest
ac=hievable  .etting    and  set    the  Ealibrator    to  that    value.
This    message       does    not       change    the    c:onnection    of     the
c:alibrator  reference  ground.

response:   The    mainframe  will   report  the  new  calibrator  getting  to  the
plug-in  that    requested  the    change  using  the  I.1  cvr_.t.tug
message.

error  handling!   none

alec)  5ee!  I.1  E`/r_.t.tut

t:ommand  transactions:

I.I  Evr-.t  I  c.1  E`/r-t.tu.
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names  C.I  E`/r-t.tu.
•yl-itaxt  E.I  E`.r-t.tu.  value
typ.i   diainframe  €t.tufi

me.[age  tokens:

c.|                 !==  17„

=`,rJt'tu.  § 1=  05,,

parameterg3

n.A.          typ.          v.I u..
yaJae            i lc)at            0  -  ±10

usage:   The    mainfraee  will     .end  this    message  to    .  plug-in    that  has
requested    a      calibrator    Setting    using    the    c.I    E`/r+.t
message.   The    vajue  reported    will  be    the  actual   I.1ibrator
ciutput  in  volts.

responses   none

error  handling:   none

also  See:  c.1  [`/r-.t
command  transactions:

c.I  [vr_..t  :  I.I  c`.r_.t.tu.
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name:  I.1  .... ur.
`ynt.x:  I.I  -... ur,
types   main fr.me  c:ommand

mess.ge  tokenE€

I,I                     g==   17,,

||,tLlrt      i §=  06,,

parameters:   nc)ne

usage:   A  plug-in  u5eE  thi.  me66age  to  request  a  voltage  measurement  to
be     made     by     the     mainframe.      The     mainframe     will     make     a
®ea6urement     on       the    Signal       path     (display    or     trigger)
appropriate  to  the  calibration  mode  in  effect  at  the  time  of
the  request.

Based  on    the  time    value    .peEif ied    by    the    c.I    n..6-.t
message,   the     mainframe  will   tall:e  appropriate  Steps   {5uch  as
•dju5ting  the  number  of  averages  and  the  length  of  time  over
which  the    averaging  i5    done)   in    order     to    insure    proper
•EEuracy  of     the  measurement.     The  mainframe     will   also  take
into    account     standard     noise     generated    by    the    CVR.    and
mainframe  Signal   paths.

response:   The  mainframe  will   Send  the  value  measurecl  to  the  requesting
plug-in  using  the  c.I  .... _v.lu.  message.

error  handling:   none

also  gee:  c.I  e..i_v.1u.
command  transactions:

I,I  ,e,€LJr,  i  I,I  et,I_v,|ut
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namei  I,I  I ,,,- It
Syntax:  c.1  .... +.t  time
type:   mainf rome  command/.tatus

fb.€.age  tokens:

c,|                    t==   17,,

t,fE_tet      ===   C'1,,

parameters:
n.a.         typ.         v.I u..
ti..e               token            xl    I   x2   I   x4   I   xB

xl

x2

x4

xB

byte               011`

byte            02"

byte             03..

byte              041.

Message  Def inition.

usage:   This    message  ig    Cent  by  a  plug-in  to  .et  the  requirements  for
mea5uremente  made    by  the    mainframe  in     response  to    a    Eal
"a5ur.  message.     The    ti..e    tokens    indic:ate    the    relative
amount  of     time  determined    by  the  plug-in  needed  to  perform
an  accurate    measurement  based    on  the    noise  of   the  plug-in
signal   path  being  measured.   The  token  values  are  relative  tc)
the  Standard     value  c)f     xl.   x2  indicates  twice  as  much  noise
as  xl.     x4  and    xe  indic.ted     4  and    a  times    a5  much  noise,
re6peEtively,   as    xl.   The    mainframe  will   maintain  the  state
of   this  request  for  each  plug-in  individually.   The  mainframe
will   make    mea6urement6  for     each  plug-in     based  on  the  t]..e

•  specif led  by  that  plug-in.

re5ponse=   The    mainframe  will     Send  the    I.I.ea.-ut  me5gage  with  the
requested  tl..a  parameter  as  the  respon6e.

error  handling:   none

•1eo  .ee:  I.I  e..tLir.,  E.1  o..._v.lu.
corm.nd  transac:tions:

c,I  o,,tJ,t  =. I,1  fl',,I-It
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n,me:  E,I  oe,I_v.|tJ.

•yntax:  c.1...t_v.lu.  value
type:   mainframe  5tatu6

mei€age  tokenfbf

c,I                     ,==   17,,

Ie,i_V.|u.  i ==  07,I

parameters:
n,mE            typ.            Val tJ..

v.Jtie            float           a  -±10

usage:   The  main+rame  uee5  this  me65age  to  report  the  value  measured   in
re6pon6e  to    a  I.1     fro..ur.    message.     The    v.Joe     indic=ate6
divisions  of     de{lection.   Divisions    are  clef ined  aa  50mv  per
division  at  the  plug-in/mainframe  interf ace  connector.

responge:   none

error  handling:   none

also  see:  c.I  a..I_v.1ue
command   transac=tion6:

I.1  n..5ur.  :  I.I  .... _v.lu.
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names  I.I  .+J-b.I.nc.
€yntax=  c.I  .+Job.1.n[.  mf_vali`e

type:  g.neric  plug-in  status

meg.age  tokens:

c.I                   ===   17„

OfJqt).I.n[.  = e=  OBn

parameters:

n.a.         typ.         v.I u..
•f_yaJue    +loat

usage:   This    me55age  i.    .ant  by    a  generic    plug-in  to  report  plug-in
mainframe  input     imbalance.   This    message  i6    Sent  to  report
either    display      path    or       trigger    path     imbalances.     The
calibration  mode    determines  the    path  for     which  the  values  I
are  being  reported.

The  .f_.JaJue     parameter   i6     the  main+rame  imbalance  value   in   I
divisions  as    measured  by     the     plug-in.     The     plug-in     will
measiLre  and     report  this    value    at     times    clef ined     by    the
calibration  proEedures.

response:   The    mainframe  will     .end  the    I.1.t.tut    message  with    the
I..dy  token  as  the  re6pon6e.

error  handling=   none

also  6ee:  I.1  .t.tu.
Command  transa[tion6:

I.I  frfjob.1.nE.  i  c.I  .t.tut
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n®m,g   c,I   nd,

•yntax:   I:.I  .ol].  mode  [me.e_opt]   [compartment   [compartment]]

types   plug-in  [omoand

me®®.ge  tokens:

I,1                      g1g   17,,

lode                i ==   OA,,

parameters:
n-        type
•ode             token

.nt.r         b yt e
•xit            byte
hold             byte

dpJ.I-OE byte
dp_c.1- byte
dtp_iAt)-.oc  byte

n.w_[onf ig  byte

eth.r         byt e
.p.ci.I     byte
leas_opt    +1oat

co.p.rt-ent  char

page   185

v,|uH
tnt.r  i  .xit  i  hold  i  dpF.1-ioc  i
dpjll_I.c  I  dtpJob_-eE   i  n.N_Eonf ig   i
oth.r  i  .ptti.1
01,,

02,,

07,,

051,

041,

05,,

08,,

061,

09,,

a-5
'L',     ,C,.     ,R`

uEage=   This    message  is  .ent  to  plug-in6  to  Select  the  cliff erent  modes
of  calibration.

The    erit.r      .ode    token      notif ieB    th.    plug-in    that    the
Calibration  process  is  t)eing  ttarted.   The  plug-in  will   enter
the   lnlti.1   Calibratior.   Mode.

The    held      .ode    token      notif ie6    the      plug-in    that    the
calibration  process    i.  being  .tarted  and  requests  the  plug-
in  to  .r`ter  the  H.>ld  C.llbr.tl(>n   Mode.
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The    .xlt      .ode    token      notif ies    the      plug-in    that    the
calibration  proceB€  i€  completed.   The  plug-in  will   return  to
normal   Operating  mode.

The  dpj.I+oE    -ode  token  c.u6e6  .  generiE  plug-in  to  begin
calibration  of     the  di.play  path  without  the  u.e  of  the  CVF{.
The  plug-in  will   report  the  mainframe  input   imbalance  valu..
The  plug-in  may  not  request  CVR  voltages  in  this  mode.

The    dpj.I-.I    .ode    token    Eau6e5    a    generic    plug-in    to
Complete  Signal     path  Ealibration.   In  thi.  mode,   the  plug-in
may  request     CVF{  voltages     and  will     complete  calibration  of
the  display  signal   paths.

The  dtpJdlb_.I.oE     .t)de  tc)ken    causes     a    generic     plug-in     to
measure  and     report  imbalance    values  for     the    display    and
trigger  Signal     paths  fc)r     each  Ehannel.     The     plug-in     will
report  these    values  to    the  mainframe.     The  plug-in  may  not
request   CVFt  voltages   in  this  mode.

The  nerijenfig    ..tde  token     i6  Cent    tc]  a    Smart  plug-in    tc]
cause  it    to  calibrate    cirEuit5  affected  by  a  change  in  the
system  configuration.     This  will   be  used  by  triggering  plug-
ins  fc)r     calibrating  the    auxiliary  trigger   lines  when  a  new
generic  plug-in  i6  installed   in  the  eyetem.

The  oth.r     .ode  token     Eau5e5  a  Smart  plug-in  to  perform  any
c:alibration  that    is  not    related  to    the  display  or  trigger
Signal   paths  but  requires  the  use  of   the  CVFi.   This  mode  will
be  entered    af ter  the    display  and    trigger  paths    have  been
cat i brated .

The  .p.[i.I     I.ttde    token    cau6e5    a    plug-in    to    begin    the
calibration  of     special   functions.     These  are  functions  that
require  calibration    based  on  criteria  other  than  the  nt]rmal
system  criteria.

The  .eas_/>pt     parameter   i€     includec)  when     the  -tJde  tol'en   is
dp_c.I_I..oc,  I)pj.1_.Ic,1]tp_iBt)_.iec,  n.Njonfi.,    .p.t=i.I  or I
eth.r.   This  value  Specifies  the  mainframe'6  banc)a  a+  optimal
measurement  performance  in  divi®ionE  from  I:enter  screen.   The
measurement  bands    have  a  width  cif   f]./..   This  v.1ue  i6  always
positive.   It  c:an  be  different  for  each  mode.

The  co.part-ent     parameters  are    included  only  when  the  .tjde
token  if    n.I.Ionf ig.   These  parameters  indiEate  the  pre5enc:e
of     a       new    plug-in       in    the    system    conf iguration.     This
information  will     be  used    by  a    Smart  plug-in    te  calibrate
circ:.uits   (ie.     the  auxiliary    trigger  line6}     r.1ated  to  the
new  plug-in.     At  least     one  .nd  no  more  than  two  co.part..nt
parameters  oust  be  sent  with  the  n.-Jen+ig  .ode  token.

re6ponse!   The    plug-in  will     .end  the  E.1.t.tut  message  with  the  busy
St.tug  token    when  the    .ode  token  i€  I]pj.I-I.ec,  I]pj.I-I,
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dtp_i.b--ec,  n.I.jenfi.,    .p.Ei.I  or  eth.r.  The  plug-in  will  I
•-nd  the    r..i]y  St.tLis    token  when    the  .od.  token  i.  cot fM,
hold  or  .xit.

error  handlingg   none

al,a  ,,e=  E,I  ,t,tut

comm.nd  tran6aEtions:

I,I  bod,  i  I,I  tt,tut

Version  2.2 I,1   mode Hay   5,    1986
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name:  I.I  piJ.b.I.nE.
•yntax:  I.1  piJ.b.I.n[.  {char`nel  pre_invert  poet_inv.rt}...

types  generic:  plug-in  .t.tus

oe55.ge  tokens:

c,I                       ===    17,,

piJDt).1.n=.  tt=  OC"

parameters:
n.o.         typ.         v'| u..
channej       us                  i  -  4

pro_I.nvert   +loat

post_Invert  +loat

usage:   This    me5Eage  i6    Sent  by     a  generic=     plug-in  to  report  plug-in
channel   imbalanc:es.     This  message     i6  Sent     to  report  either
display  path    or  trigger     path  imba]ance6.     The    calibration
mode  determines  which  values  are  being  reported.

The     charineJ     parameter     indicates     for     which     channel     the
following   imbalances  apply.

The  pro_..ntJert     parameter   ig     the  imbalance     value     for     the
indicated    channel       that    occurs    prior    to    the    inversion
circuit.   The     pt.js+_I.nyert   parameter     i6  the     imbalanc:e  vali`e
that  occurs    after  the    inversion  circuit    for  the  indicated
Channel.   There     ig  a     pro_I.niJer±   and     p(Jst_I.niJert      imbalance
pair  tor     each  Epecif led     Channel   and     they  are     in  order  of
lowest  to    highest     c:hannel     number.     Thes.    values    are     in
divi5ionE.

The  plug-in     may  report     all   Ehannel6  in  a  single  me6Eag.  or
may  Send     individual   messages  for  a.Eh  Channel.   If   a  c:hannel
i6  deterlT`ined     to  be    nan-functional,     the    plug-in     i5    not
required  to  report  imbalance  values  for  that  channel.

response:   The    mainframe  will     .end  the    I.I.t.tu.    me6€age  with    the
r..dy  to|`en.

error  handling:   none

also see:  I.I  .t.tu.
command  transactions:

I.1  piJmb.I.n[.  I  I.I  .t.tu.

Version  2.2 Eal   pi_imb.I.nee May   5,    1986
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name=   c.I  prEbe

•ynt.x:  I.I  prob.  .t.tug  input  Channel

type!   mainf r.me/generic  plug-in  Command/€t.tug

in.®.age  token.:

I,I                      3==   17,,

probe           ::I   15|I

parameters:

r`-        typ.
Stattis          tc)ken

t)din          byte
bLJ=y               byte

ccNaplet.d  byte

error          byt e
connect      byt e

I.ntput             token

plus            byte
-inu[          byte

chanrie I        ue

p,ge   189

v,1 LJ,i

I).gin   :  bu[y   :  Eofnpl.t.d   :  .rror   :
connect

02,,

T2:J |®

01,,

12,,

03,,

plus   i   .inuE
01,,

1-4

usage:   This    message  iE    used  to  control   tlie  calibration  of   probes.   It
is  sent     either  during  the  Fjnaj   CaJjbr.t..(Jn   #{.Jde  .5  part  of
calibration  or  during  normal   operation  when  requested  by  the
user ,

When  gent  by  the  mainframe  with  the  b.gin  status  token,   this
message  requests    a  generic    plug-in  to    calibrate  the  prob.
connec:ted   to  the  6pecif led   ..nput   and   char}neJ.   The  plu.   I.ripLJt
token  5peci{ie5    the  pluf  input  of  a  differential   channel   or
the  input     of   a    single  ended  channel.   The  .inu.  ..nput  token
specif ie6  the    minus  input     of   a    differential   channel   only.
The  plug-in     will   send     the  I.I     prob.  me86age  with  the  I)L15y
ftattJ5  token     as  a    response.     When     it     has    c:ompl.ted     the
calibration  of    the  probe,     the  plug-in    will   ..nd    the    I.1
probe  me€5age    witli  the    [odipl.t.d  gt.tuf  token.   The  c^ar}neJ
parameter  will     indicate  the    c:hannel   that     w.a  sucEes€fully
cal i brated .

Vergi.n  2.2 E.1   probe June   16,    1986
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If  the  plug-in  I.nnot  Eomplete  the  calibration  of  the  probe,
it  will    send  the    I.I  preb.    meg.age  with    th.  .rror  status
token.   If     the  plug-in    determines  that    the    probe    is    not
connected  to    the  mainframe's     Ealibrator,   it     will   Send  the
I.I  prob.  message  with  the  conri.Et  stattis  tok.n.

response:   The    plug-in  will     respond  with    the  c.I  preb.  I)u.y  message.
The  mainframe    will   respond    with  the    E.1     prob.    [onpl.ted
message  in    response  to    the    I.I     prob.    me65age    with    the
Eonpl.t.,  .rror  c)r  [onn.Et  I;tatug  tokens  from  the  plug-in.

error  handling:   inc:luded

also  see:

Command   tran5ac:tic)ns:

I.1  prat).  :  I.l  pret)a

Version  2.2 I:al   prob. June   16,    1986
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names  c.1  prob._.Et  qu.ry

syntax=   [.1  prob-_.Et  qLi.ry  input  channel

type!   generic  plug-in  Command

message  tokens:

I,I                      ===    17,,

probe_.Et  a:=  18„

parameters:

n.a.          type          v.I u.t
qu.ry          t ol:en          02|i
jnpu+           token           plu.   :  .inut

plus             byte             01..

hinLii            byte              02ii

channel        us                    1   -  4

u.age:   This    message  is    Sent  by  the  mainframe  to  request  the  value  of
the  probe    actual   calit]ratic)n     Eon€tant.   This     is  the     value
that  repre6ent5    the  probe'c    actual   attenuatic)n    either    a5
measured  by  the  plug-in  or  as  set  by  the  main+rame.   The  plus
I.npu+   tc}ken     Spec:if ies  the     plus     input     of     .     differential
channel   or     the  input     of   a    Single  ended  channel.   The  binui
I.nput.  token     specif ies  the    minus  input     of     a    differEntial
channel   only.     The  chanr7eJ     parameter   speEif ie3     the  channel
for  which  the  prc)be  actual   value  i6  requested.

response:   The    plug-in  will     send  the    c.1  prob._.Et  .t.tLl.  message  to
rept]rt  the  value  of   the  probe  ac:tual   c:alibration  Constant.

error  handling:      If   the  channeJ   parameter   Specifies  an   illegal   c:hannel
number,   the  plug-in  will   report  the  prcibe  .ctual   value  for  a
valid  channel.     No  error     message  will     be  generated.   If   the
•inui  I.r}put     token  is    reEeived  by    a  plug-in    that  does  not
have  differential     c:hannel5,   the  plug-in  will   Send  the  .rror
•.n.ri[  me66age    with  the  [e.b.nd_.rror  st.ttis  token  and  the
code  value  Set  to  157.

•150  €eeg    c.I  prat)._.Et    -t.tu.,  I.I    prat)._.ct    ..t,    c.I    prcb._nofll
qu.ry,  I.I  prob._nob tt.tu.,  c.I  preb._nofn ..t

command  tran€.Etions:

I.I  Prot)._.Ct  qu.ry  :  C.I  Prat)._.Et  .t.tu.

Version  2.2 c:al   probe_act  query June   16,    1986
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n.meg  t=.I  Prat)._.Et  .et

syntax:  I.1  prat)._.t=t  ..t  input  channel  value

type:   generic  plug-in  Command

meEeage  tokens:

c,1                      :1=    17,,

prob._.ct  !t=  1Bi.

parameters:

n.rs          type
et               token

•`"put              tol<en

plo.            byte
mi nu[           byte

channel        u=

y,|ues
01,,

plu`   i  .inus
01,,

02,,

i-4

Me66age  Def initions

',a,ue            +loat

usage:   This     message  is    .ent  by     the  mainframe     to  Ehange    the     probe
ac:tual   value.     This     value    represents     tlle    prc]be`s     actual
attenuation  either     a6  measured    by  the  plug-in  or  aa  Set  by
the  mainframe     using  this     message.     The    plu.     I.riput     token
EF)ecif ie5  the     plus   input     c)i   a     differential   t=h.nnel   t]r   the
inpitt   of     a  single     ended  channel.     The     binui     I.nput     to}`.en
spec:if ies  the     minus   input     ef   a     differential   channel   Only.
The  charinej     parameter   Specifies  which  channel `.  constant   is
to  be     Changed.   The     vajue  parameter  6pecif ies  the  new  value
of  the  probe  actual   calibration  constant.

For  this    message,   the    plug-in  determines    the  range  of   the
control.   The  range  will   be  at   least  q2./.  of   the  probe  nominal
value.   If     the  mainframe    requests    a    value    outside    these
limits,   the     plus-in  will     .et  the    value  to     the  minimum  cJr
maximum  value    and  report  that  value  using  the  E.I  prob._.Et
•t.tu.  me65age.

respenge:  The    plug-in  will     sent)  the    c.1  prob._.ct  .t.tLit  in.ssage  to
report    the    new    value    of     the    probe    actual     calibration
constant.

error  handling:      If   the  channeJ   parameter  Spec:ifies  .n   illegal   channel
number,   the  plug-in  will   report  the  probe  ac:tual   value  for  a
valid  EhannE1.     No  error     message  will     be  generated.I+   the
•lnu.  I.nput     token  iB    received  by    a  plug-in     that  does  not

Version  2.2 cal  probe_act  set June   16,    1986
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have  differential     channels,  the  plug-in  will  .end  the  .rror
•.n.ri[  message    with  the  Eoaeand_.rrer  stattis  token  and  the
code  value  Set  to  157.

•lco ..e:    I.1  pret]._.Et   qu.ry,  I.I    prob._.[t  tt.tu.,    E.I  probe_nee
qu.ry,  c.I  prob._nom ..t,  I.I  prob._no. .t.tu.

comm.nd  transactions:

c.1  preb._noo ..t  €  c.i  preb._nco tt.tu.

Version  2.2 col  probe_act  .et June   16,   1986
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name:  c.I  prob.+Et  .t.tut
iyntax=  E.1  preb..-Et  .t.tuE  input  ch.nnel  value

types   generic  plug-in  Status

me5gage  tokens=

Eal                      ===   17,,

prob.-'=t  : ==  18'.

parameters:

n.me           typ.           v.I u.5
•et                  toL::en             O 1 i.

I.nput            token            plug   i   I.inus

plus             byte             01„

hinut          byte             02|I

chanrleJ        us                     1   -4

iJaJue            i loat

usage:   This  message  is  gent  by  a  generic  plug-in   in  response  to  either
the  c.1    prob._.Et  ..t    or  E.1  prob--Et  .u.ry  message..  The
plug  I.riput     token  5pecif iEs  the  plus  input  of   a  differential
channel   or     the   input     of   a     Single  ended  Channel.   The  minus
I.r}put  tot:en     spec:if ie6  the     minus  input     of     a     differential
channel     only.        The     c^anne]        parameter     5peci+leg       which
channel 's  c=onstant   is  being  reported.   The  iJajue   parameter   is
the  pregent  value  of   the  prc]be  actual   c:alibration  c:on5tant.

response:   none

error  handling:   none

also  See:  I.1  prob._aEt  query,  I.I  prob._.Et  t.t,  E.1  prche-co  qLiery,
c.I  probeDon  i.t,  I.I  probe-oili  ttatLJ.

command   tran.ac=tions:

c.I  preb.-ct  qu.ry  :  E.I  prob._a[t  .t.tL.t
c.1  probe-ct ..t  :  I.I  prob.-Et .t.tut

Version  2.2 cal  probe_act  Status June   16,    1986
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|.      name:  I.1  preb.-odL  qLi.ry
•yntax:  c.I  prob.pea  qu.ry  input  channel

page   190.5

type:   generic  plug-in  command

message  tokens:

E,I                       =t=    17,,

prob.J|,a.  i:=  19"

parameterti:

n.die            type            v.1 u..

query           token           02n

jniput            token            pluE   :   -intJ5

plus              byte              O1,t

®inus           byte              02i.

chanr}eJ         uE                      1   -   4

usage:   This    message  is    sent  by  the  mainframe  to  request  the  value  of
the  probe     nominal   calibration     constant.   This     is  the  valL`e
that  represents    the  probe's    nominal   attenuation    either  as
reported  by    the  probe     or  as  Set  by  the  mainf rame.   The  plus
I.npt/t  tc}ken     Spec:if ies  the     plus     input     a+     a     dif fErential
channel   or     the   input     of   a     Single  ended  channel.   The  minus
I.nput  token     specif ie6  the     minus  input     of     a    differential
Channel   only.     The  channeJ     parameter   specif ies    the  channel
for  which  the  probe  nominal   value  i.  requested.

response:   The    plug-in  will     Send  the    I.1  probepoo  it.tu.  message  te
report  the  value  of   the  probe  nominal   c:alibretion  Eenstant.

error  handling:      If   the  channeJ   parameter   speEifie5  an   illegal   channel
number,   the    plug-in  will   report  the  probe  nominal   value  for
a  valid     channel.   No  error   message  will   be  generated.   If   the
-inuE  I.riput     tok.en   i6     received  by     a  plug~in     that  does  not
have  differ.ntial     channels,  the  plug-in  will   .encl  the  error
•.n.ric  message    with  the  coon.nd-rror  status  token  and  the
code  v.lue  set  to  157.

•1so  see:    I.I  prob.-om   .t.tut,  c.I    preb.-tom   ..t,    I.I    probe_.ct
ILi.ry,  I.I  prob._.Et  .t.tLif ,  I.I  prtine_.Et  ..t

command   traneac:ti one:

I.I  prat)a-loo  qLi.ry  :  I.I  prob.-om  .t.tug

Vert5ion   2.2 cal   probe_nom  query June   16,    1986
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names  E.1  prat)._nod  ..t

Syntax:   I.1  preb._nefb  ..t  input  c=hannel  value

type:   generic  plug-in  Command

ne9gage  tokens:

c.I                    =f=   17,,

prob._ned  ::=  19iI

parameters:

n.a.          typ.          v.1 u.t
t,t              token
J'"Pt`t             token

plus            byte
•i nu[          byte

channel        uE

01,,

pluf   I   Ainut

Oil,

02,,

1-4

Me55age  Def initiDns

vaJue            i loat

usage:   This    message   it    sent  by     the  mainframe     to  change    the     prc)be
nominal   value.     This  value     represents  the     probe`s     nc]minal
attenuation  either  a6  reported  by  the  probe  or  as  Set  by  the
mainframe  using  this  message.   The  plus   I.nput  token  specif ies
the  plus     input  of     a  dif i erential   channel   or  the  input  of  a
Single  ended     Ehannel.   The     .inus  I.nput     token  speEifi.s  the
minus   input     of   a     dif+erential   channel      only.      The     char}rteJ
parameter     speEi+ie5     whit:h     channel's     Eon6tant     is     tc}     be
changed.   The     vaJtie   parameter  Spec:if ie5  th.  new  value  of   the
probe  nominal   Ealibration  constant.

response:   The    plug-in  will     send  the    c.I  prob._noel  .t.tut  oes5agE  to
report  the    new    value    of     the    probe     nominal     calibratic]n
constant.

error  handling=      If   the  chanr.eJ   parafneter   5peEif ie5  an   illegal   channel
number,   the    plug-in  will   report  the  probe  nominal   value  for
a  valid     Channel.   No  error  message  will   be  generated.   I+   the
•inu.  I.nput     tot:en  i6    received  by    a  plug-in     that  does  ncit
have  differential     c:hannels,   the  plug-in  will   send  the  .rror
g.neriE  meEgage    with  the  coae.nd_.rror  stattis  token  and  the
code  value  Set  to   157.

also  ice:    c.I  probe_nob    query,  E.1    probe_nob  .t.tu.,    E.1  prob...Et
query,  c.1  probe_.Et  ..t,  E.I  preb._.Et  tt.tLi5

Version  2.2 cal   probe_nom  set June   16,    1986
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command  tr.n6.ctions:

I.1  prob._nefb  ..t  :  E.I  prat)._nod  .tattJ.

Ver6lon  2.2 Gal   probe_nom  .et

p.ge   190.7

June   16,   1986
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name;  c.1  f)rEb._nefB  .t.tu.

tyntax:  E.I  prob._nob  .t.tut  input  channel  value

type:  generic  plug-in  .tatu€

®e6®age  tokens:

E,I                      ,==    17,,

prob._nod  =:=   19"

parameters!
n.fl`-           typ.           v.I u..
•.t              token          01,|

input           token          plu.   i  .lnu.

plu.            byte            01..
Dinui          byt.            02i.

channel       ue                   i   -  4

',,Jug            +|oat

usage:   This  message  is  Sent  by  a  generic  plug-in  in  response  to  either
the  I.1    probe_nob  ..t    or  I.I  prat)._nee  qu.ry  messages.   The
plus  I.nput     token  6pecif ie6  the  plus  input  of   a  differential
Channel   or     the   input     of   a    single  ended  channel.   The  fRinui
I.nput  token     specif ies  the    minus  input     of     a    differential
channel     only.        The     ch.rinej       parameter     .pecif ies       which
channel .a  constant   is  being  reported.   The  yajue  parameter   i6
the  present  value  of  the  probe  nominal   calibration  constant.

response:   none

error  handling:   none

also  see:  c.1  preb._nco  qu.ry,  I.I  prebE_nco  ..t,  E.I  prob._.Et  qucMy,
I.I  probe_.ct ..t,  c.I  prob._.Et .t.tLlt

Command  transactions:

I.I  prob._nofh  qu.ry  :  I.1  prob._nob  .t.tu.
I.I  probe_nob ..t  :  [-I  prob._ned .t.tLI.

Version  2.2 Eal   probe_nom  Status June   16,    1986



llK  Main fr.Ilie/Plug-In  Software  Interface page   191

n,meg  I,I  r"J.I
•yntax!  I.1  r.qj.I
type:   diainframe  c:c)mmand

in.et.gE  tokens:

I,1                   17,,

rqJ.I     14"
parameter6=   none

usage:   This    me55age  i6    .ent  by    a  plug-in  with  a  Special   calibration
function.   This  message  will   be  sent  when  the  accuracy  System
i5  in     the  auto  enhanced  mode  and  the  plug-in  ha.  determined
that  its    .pEcial   function  requires  calibration.   The  plug-in
will   base  its  decision  on  the  latest   information  it  received
in  response  te  a  I.I  .EEjti.ry  me66age.

responBe=   The     mainframe  will     Send  the    I.I     .ed.     Ilie5EagE    with     the
appropriate  .ode    token  to  Start  calibration  if  the  aEcurac:y
•y5tem  is     in  the     Auto  enhant=ed     ac:curat=y  mode.     Since     the
acEurac:y  6y6tem     may  have     ey`ited     the     auto     enhanE.d     mode
without  notifying     the  plug-in,     the  mainframe  will   Send  the
c.I  .EE_.t.tut    fnesgage  with    the  appropriate    lode  token  if
the  ac:curaEy  6y6tem  i6  not   in  auto  enhanced  mode.

error  handling:   none

al6c]  see:  c.I  aEcdu.ry,  c.1  .EE_et.tug,  E.I  nde
command  transactions:

c.I  r.q_I.1  i  I.I  .od.
c.1  r.q_c.I  €  c.I  .[E-t.tu.

Version  2.2 c.I  r.q_cal May   5,    1986
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name:  I.I  .t.tut
I

•ynt.xs  c.1  .t.tu.  ftatu£  [chanhels]
type:   mainframe/plug-in  .tatus

met..ge  token€i

I.I                   tsE   171,

.t.tug        ! ==  03,,

parameters:

n...          typ.          v.I LJ..
status        token          r..dy   I  I)u.y  i  cenp).t.  i  +.`il   i

+,i1_ch,n

r..dy           token           Ol i®

buty             byte             27i.

[ompl.te    byte            04|I

f'i I            byte           02,,

+.il=h.n  byte           03|.
char}neJs     .pecial          b7     b6     b5     b4     b5     b2     bl     bo

X          X          X     ,'X   CH4   CH3   [H2   [H1
/,

usage:   This    me55age  iE  gent  by  a  plug-iL  to  r.port  calibration  Status
and  values.     The  5t.tti5  parameter  indicates  the  State  of  the
plug-in.

The  r..dy    Statu5  token  ig  used  when  this  mess.ge  i5  gent  a€
a  response    to  another  calibration  message  and  indic:ates  the
Plug-in  i6    has  entered    the  requested  mode  and  i.  ready  for
the  next  message.

The  Duty    status  token     indic:ateB  the    plug-in  i.  performing
the  requested    I:alibration  operation.   It  i6  .ent  in  resFion6e
to  a    E.I    .od.    me65agE    with    the    dp_I.I-io[,    dp_t=.I-E,
dtp_i.tLII.o[,  n.wlonfig,  .p.Ei.1  or  eth.r  mode  tokens.
The    ceopl.te      Statu5     token       indiEate.    the    plLig-in    has
completed  the    active  calibr.tion    mode  and  h.€  not  detec:ted
any  errors  with  the  calibration  proEe56.

The  f.il     Statu5  token     indiEates  th.    plug-in  has  f.iled  to
achieve  a    calibrated  .tate.     DiagnoEtics  may    be  invok.ed  to
determine  the  Eauee  of  the  failure.

Version  2.2 I,1   ttdtu€ M.y   5,    1986
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The f.ilFhln    st.ttis    token
generic  plug-in    to  calibrate
ca.a,   the    char}ri.Js  parameter
failed.

page   193

indiEate6    the    failure    of    a
one  of     its  channeltB.   In  this
indicates  the    channels    that

The  chanri.Js     parameter   indicates  which  Channels  h.ve  fail.d
and  i€  only  included  when  the  stattis  tokens    f.il|h.n.   If  a
bit  is    .et;   the    indicated  c:hannel   failed  calibration.   If  a
bit  i6  reset,   the  indicated  channel  passed  calibration.

re6pon6e:   The    mainframe  will     Send  the    c.I  .t.tu.    me.sage  with    the
r..dy  status    token  in    re6pon6e  to    the  plug-in  .Ending  the
c.I  -t.tu€    me€5age  with    the  Eenpl.t.,    i.il    or    +.il_Eh.n
std+us  token.

•rrer  handling:   none

&15o  see:  E.1  nod.,  [.1  pi_idtb.I.nE.,  E.I  .fjfbb.I.nc.

command  tran6actiong:

c,I  lode  i  t=,1  ,t,tut
c.I  .t.tus  :  c.1  .t.tu.

V.rsion  2.2 cat  etatue May   5,    1986
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names  E.I  tv-ee
•ynt.x!  I.I  type-value
type:  .mart  plug-in  ttatus

ibe5s.ge  tekeni:

E.1                       =3=    171,

tvJe.       a i.  OE,,

p.rameter5:
n'n.         typ.         v.I u.i
value           f loat

usage:   This    message  ii    .ent  by    the  plug-in    in  response    to  the  E.1
tv_.t.tu.  message    with  the  ..nd_v.I   S+atus  token.   The  i.aJue
parameter  represents    the  nominal     delay  through  the  plug-in
in  seEond6.

re6F)once:   none

error  handling5   none

also  See:  I.1  tv_tt.tu.
c=ommand   tran.actic]ns:

c.1  tv-tatui  =  I.I  tv-em

Version  2.2 E,I   tvmom Hay   5,    1986
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name:  c.1  tv_..t

•yntax:  I.I  tv_..t  lev.I  .lope  Coupling

type:  .in.rt  plug-in  .tatus

megg.ge  tokens:

c,1                        5==    17,,

tv_.et         i ==  OF`.

parameters:
n.a.          typ.          v.I u.8
JeveJ            f loat

sj(»pe             token

pl u.            byte
.i nus          byte
coupjl.ng     tol<en

Flu.  :  .inu.
01,,

02,,

AI    :   DC

03,,

01,,

usage:   This    message  is    .ent  by    a  triggering
compartment  in    response  to    the  I.I
the  b.gin  status  token.

page   195

plug-in  in    the    right
tv_tt.tu.  meg.age  with

The   jeiJej   parameter   spec:if ies  the  level   the  mainframe  Should
Set  its    trigger  for    responding  to    the    plug-in`t    trigger
Output .

The  slope   parameter   6pBci+ie6  the  Slope  the  mainframe   shoulc]
set  its  trigger  to.
The  c(}upjl.ng     parameter   5peci+ie.    the  trigger     coupling  the
mainframe  Should  Selec:t.

r.€ponse=   none

error  handling:   none

also  €ee:  c.I  tv_.t.tut
command  transactions:

I.I  tv_.t.tu.  i  I.I  tv_..t

Version  2.2 Eel  tv_.et Jun.   16,   1986
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name:  I.I  tv_.t.tut
synt.:<:  E.I  tv_.t.tut  .tatu6  [channel  Slope  level]

type:   mainf r.me/smart  plug-in  command/6tatu.

message  tokens:

C,1                           3Et=    17|,

tv_.t.tui  i:=  OD,,

parametert::

nan.           typ.
status         token

bngin           byte

EErmpl.te    byte

•.ltd_V.I    byte

r..dy         byt e
chant.el       ut

s Jt.Ipe              tc]ken

plus            byte
•inu.         byte
jeveJ            f loat

usage:   This    message  is
c:al i brat i c)n .

Message  Def inition6

v,1 LJt,

b.gin   i  Eeopl.te  i  ..nd_val   :  r..dy

02,,

04,,

03,,

Oil,

1-8

plus   i  .inu.
C,1,,

02,,

-5.a  to  +5.0

sent  by  the  mainframe  to  perform  trigger   view

The  b.gin    status  token    requests  the    plug-in  in    the  right
compartment  to    connect  its    trigger  output  to  the  spec:if led
au*'iliary  trigger   line.   The  fTiainframe   will   make  mea5urements
of   the     delay  through     the  plug-in.      The  charlneJ,     5J..+pe   and
JelJej   parameters     are  incluc]ed     when     the     status     token     is
b.gin.

The  Eompl.t.d    Status     tol'en     indicates    the    mainframe    llas
completed  the  delay  measur.ment.

The  ..nd_v.I     Statt,[5-  token    noti+ie€  the    plug-in    that    the
mainframe  does    not  have  the  capability  to  display  a  trigger
signal     +ron     the     right     compartm.nt.     The    mainframe     will
instead  place    a    marker    on     the    tcreen.     The    plug-in     i6
requested  by    this  St.tug  token  to  .end  the  nominal   value  of

Version  2.2 cal  tv  status June   16,    1986
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delay  through    the  plug-in  u.ing  the  I.1  tv.nco  me6gage.   Th.  I
mainframe  will     use  this  value  to  properly  place  the  trigger
view  marker.

The  r..dy    St.tug  token  ig  u6ecl  by  the  plug-in  to  report  its
gtatu5  when    the  mainframe  a.nds  the  I.I  tv_.t.tug  completed
message.

The  charlneJ     parameter   indicates     the  referenc:e  c:hannel   that
will      be        used     by     the     mainframe     for     maL::ing     thE     dE!1ay
measurement.   The    plug-in  will   Set   itself   to  trigger  on  that
channel.   Values     1   -4  refer  to  left  plug-in  channels   1   -4.
Values  5     -a     rEfer   tc}     center   plug-in   Channels   1   -4.   This
parameter   is  sent  only  when  the  st.atu5   token   i6  b.gin.

The  5Jt.)pe   parameter   inc]ic:ate5   the  slope  to  whit=h  the  plug-in
Should  set     its     internal     trigger.     Tlie    plug     5jtJpe     tc]l:en
selec:t6  plus     slope.   The    ninug  5J(}pe     token     selects     minus
Slope.   This     parameter   is  Sent   only  whEn  the  5tatu5   tc}h:en   is
b.gin.

The  jeiJej     parameter  spec:if ie5     the  midpoint     of   the  trigger
signal   on     the  Spec:if led   au:<iliary  trigger   line.   The  plug-in
will   set     its  trigger     level   (or  threshold  c:amp.risen   level)
tothi5     value  to     insure     maximum    accuracy     c)f     the     delay
measurement.   This    parameter   is     gent  only     when  the     status-
token   i5  begin.

response:   The    plug-in  will   Send  the  I.I  tv_..t  meg5age  in  response  to
the  c.I    tv_.t.tu[  b.gin    message.   The  plug-in  will  .end  the
[al  tv_non  me56age  in  response  to  the  I.1  tv_.t.tug  i.nd_v.I
meE6age.   The    plug-in  will     9.nd    the    c.I    tv_.t.tus    re.dy
message  in  response  to  the  c.I  tv_.t.tug  Eenpl.t.I  me66age.

error  handling:   none

also  See:  c.I  tv_..t,  I.1  tv_nom

command  transac:tions:

I,1  tv_tt.tug  i  I.I  tv_..t
Eal  tv_tt.tut  :  E.I  tv_nob
E.I  tv_tt.tug  :  C.I  tv_.t.tu.

Ver.ion  2.2 cal  tv_.t.tu. June   16,   1986
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n.me:  Eh.nn.I_id  .t.tus
•yntaxs  Eh.nn.1_ld  .t.tLi.  Channel

type:     generic:  plug-in  etatu€

me$5.ge  tokens:

t=h,nn,I _i a ===    OC,,

Message  t}ef inition€

It,tug         i =t=  03,,

parameter.:
n.a.         typ.         y.I u.i
char}neJ        us                     1   -   4

usage:   This    message  is    used  by  generic  plug-in6  to  report  the  status
of   the    front  panel   display  c)n/off  button.   This  message  will
be  sent  whenever  a  Ehannel   id  button  is  pressed.

re.ponse:   none

execution  time:

error  handling:   none

also  see:  prcbe_id

c:ommand  transactions:

§RB  qu.ry  =   Eh.nn.1_id  .t.tLlf

Ver.ion  2.2 channel_id  Ftatus June   16,   1986
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name:   coupling  qlJery  .intJ.

•ynt&x!  [oupling  qu.ry  .lnLI.  Channel

type€   generic  plug-in  c:ommand

in.eeage  tokeni=

Eeupling     :I-03„

qu.ry           i ==  02'.

parameters:
n.n.          typ.          v.I u.I
•inus          token          02it

channel       ue I-4

page   199

usage:   This    message  r.quest.  the  plug-in  to  r.port  the  input  coupling
Setting    for      the    inverting      input      of      the      .pecif led
differential     charineJ.        This    megBage     is    only     valid     for
differential   input  plug-ins.

r.5ponie:   The    plug-in  will     report    the    coupling    etatuE    using    the
EOupling  tt.tut  hinLit  meg5age.

i        execution  timet     The  plug-in    will   .end    the  i ir€t    byte  of  either  the
Eoupling  .t-tut   .inu.  message    or  the  err fr  g.n.ric  message
within  xxms     of   Sending  the  ac:knc)wledge  transport  packet   f or
the  t=eupling  qu.ry  .inu.  message.

error  h.ndling!     I+  the  plug-in  does  not  have  a  differential   input  for
the  Specified    channel,   the    plug-in  will     report  the    error
using  the   .rrer   ..n.ric    mee6age   with    the   [em.nd|rror
Status  token    and  the    ct»de  parameter  Set  to  157  to  indicate
the  problem.

If   a    channel   number   iE  received  .s  part  of   a  Coupling  qt.Iery
message  that    a  plug-in  does  not  have,   the  plug-in  will   take
unEpecif ied  aEtion    and  return    a    [oupling    .t.tLi€    in.5Eage
indiEating  the  action  it  took.

al.a  .eel    coupling  .t.tut   .inut,  coupling   ..t  plut,  coupling  .t.tui
plu.

command  trangaEtions:

Coupling  qu.ry  .inut  i  coupling  .t.tLl.  IllinLJt
coupling  qu.ry einut  i  .rrer ..n.ric

1.

V.rsion  2.2 coupling  query  minus May   5,    1986
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names   Eeuplil-ig  qu.ry  plu.

fynt.x:  coupling  .u.ry  plui  Channel

type;   generic  plug-in  command

a.gg.ge  tokens:

coupling    tt-03||

qu.ry           I IE  02,,

parameters!

n...         typ.         v.I u..
plu.             token           Oli.

channel       ue i-4

Mes.age  Def initionE

usage:   This    fne55age  reque6t§  the  plug-in  to  report  the  input  coupling
letting  for  the  €peEif ied  chanrieJ   for  single  ended  Ehannel5.
The  plug-in     will   report     the  coupling     Setting  +or  the  nan-I
inverting  input  for  differential   channels.

rEsponEe=   The    plug-in  will     report     the    coupling     .tatu6    using    the
Coupling  ttatu.  plut  message.

e:<ecution  time:     The  plug-in     will   send  the  first  byte  of   the  cotJpling
•t.tu.  pluE    me56age  within    xxiTis  of   sending  the  acknowledge
transport  packet  f or  the  [oupling  qu.ry  plu.  meE6age.

error  handling=      If  a  Ehannel   number  is  rec:eived  a.  part  of   a  [eupling
query  message  that  a  plug-in  does  not  have,  the  plug-in  will
take  un5pecif ied  action  and  return  a  Coupling  .t.tu.  message
indicating  the  action  it  took.

also  f5ee:    coupling  tt.tug    plu.,  [oupling    tet  oinut,  Eeupling  .tatu5
ninu5

command  transactions:

[oupling  query  plut  i  [oupling  .t.tut  plus

Ver.ion  2.2 coupling  qu.ry  plus May   5,    1986
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name:   EOLipliri.  ..t  .inu.

syntax:  Eouplin.  ..t  .inLit  channel  Eoupl

types   g.n.ri[  plug-in  command

mess.ge  tokens:

coupling     s!-03iI

t                  ft=  01,,

par.meters:
r`.ce           typ.
•i nLli           token

chan»eJ        ug

c()UPJ              token

ce                byte

tFF              byte

v,|u,,

02,,

1-4

D[   I   erF   i   Ac   :   vc

01,,

02,,

031,

04,,

page  201

usage:   Thi.    mei6age  requests    a  n.w    input  coupling    getting  for     the
inverting   input    of   the  .pet:if ied  differential   channel.   This
message  i€     only  valid     for  differential   input  plug-ins.   The
plug-in  will     check.  the  cf)UPJ   parameter   for  a  legal   Coupling
selection.   If   it  is  valid,   the  plug-in  will   change  the  input
coupling  to  the  reque5tec]  type.   Otherwise,   no  change  will   be
made,

response:   The    plug-in  will     report  the    new  coupling  .tatus  using  the
Coupling  status    minus  message.   If  an  error  i6  detected,   the
plug-in  will     report     the    previous    c:oupling     Setting.     For
differential   plug-ins,   if  the  offset  is  chang.d,   the  plug-in
will  send    a+feet  .t.tug    and  di+f_offg.t  .t.tu.  messages  to
repc)rt  the  new  of f Set  values.

execution  time:     The  plug-in    will   send    the  i irgt    byte  of  either  the
Coupling  tt.tuE    .inu.  message    or  the  .rror  9.neriE  me66age
within  xxms    of  Sending  the  acknowl.dge  transport  packet  for
the  coupling  ..t  .inu.  message.

error  handling:   If  the  plug-in  dc)es  not  have  a  dif+erential   input.   the
plug-in  will     make  no  change  ancl  will   r.port  the  .rror  using
the  error    9.n.riE  me6gage    with    the    coon.nd_.rror    stattJf

Ver.ion  2.2 coupling  .et  minus June   16,    1986
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token  .nd    the  code    parameter  .et    to  157    to  indic:ate    the
problem.

If  a  tc}ken  i6  received  that  is  a  valid  coupling  token  but   is
a  Coupling     which  the    plug-in  does  not  support,   the  plug-in
will   take  no  action  and  return  an  .rror  9.neri[  message  with
a  [oqtqt.nd_.rror    5tatu5  token    .nd  the  ct)de  parameter  Set  to
2a4.   If     the  coupling     token  i6    not  a  valid  coupling  token,
the  plug-in    will  take  no  action  and  return  an  .rror  g.n.riE
message  with    a  com.nd_.rror    sta+uS     token    and    the    code
parameter  set    to  157.     It  will     r.port  the  present  Coupling
setting  using  the  Eotipling  tt.ttl€  message.

If   a    Channel   number     is  received    as  part  of  a  Eouplino  .et
command  that     a  plug-in  does  not  have,   the  plug-in  will   taL'.e
unspecif led  action    and  return    a    coupling    .t.tLl.    mess.ge
indic:atLng   the  ac:tion   it   took..

also  see:    Eouplinq  .t.tu-    oinu€,  E:eupling    -.t  Plus,  Eoupling  ttatus
plus,  a+i..t .t.tu.,  cliff_off..t lt.tut

command  transactions:

Eapling  €.t  lbinus  :  [efftet  .t.tug  !]  [diff_off..t  .t.ttii  :I  I.rror     I
q.neriE  I I  EOLlpling  .t.tu.  dlinui

Version  2.2 coupling  e.t  nlnu6 June   16,    1986
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name:   EotJplinq  ..t  Fllu.

synt&xs  coupling  ..t  plo.  ch.nnel  coupl

type:   generic  plug-in  command

nee.age  tokens:

coupling     3:=  03,.

t,t                i,=  01,,

parameters:
n-       typ.
plo.            token
channel        us

coupj            token

DC                   byte

qFF               byte

AC                    byte

ve                byte

v,|u,i
01,,

1-4

D€   :   esF   i   Ac   :   vc

01,,

02,,

03,,

041,

page  203

ueage:   This    me.Sage  requests    a  new     input  coiLpling     getting  for     the
specif ied   char>r7eJ     for   single     ended  channels  and  requests  a
new     input       Coupling     +or       the     nan-inverting       input       of
differential   channels.      The  plug-in     will     Check     the     c{.tupJ
parameter  for     a  legal     coupling  6eleEtion.     If   it   is  valid,
the  plug-in    will   change  the  input  coupling  to  the  requested
type.   I]therwi.e,   no  Change  will   be  made.

response:   The    plug-in  will     report  the    new  coupling  status  using  the
coupling  tt.tug    plu.  message.     If  an  error  is  d.tec:ted,  the
plug-in  will     report    the    previous    coupling     setting.     For
dif+erential   plug-in6,   if   the  offset   iB  Changed,   the  plug-in
will  Send    off..t  .t-tus    and  dif+_offset  .t.tu.  me66ages  to
report  the  new  a+i set  values

execution  time:     The  plug-in    will   Bend    the  i irst    byt.  of  either  th.
coupling  tt.tu.    plut  oe.sage    or  the    .rrt]r  q.A.Tic  message
within  xxms     of   Sending  the  acknowledge  transport  pacl<et  for
the  coLiplinq  ..t  plu.  message.

error  handling:     I+  a  token  is  receiv.d  that  is  a  valid  coupling  token
but  i6    a  coupling    which  the    plug-in  does  not  Support,   th.
plug-in  will    take  no    action  .nd    return  an    .rror    ..n.riE
message  with    a  t=oon.nd_.rrer    StattJs     token    and    the    ct/de

Version  2.2 coupling  .et  plus June   16,    1986
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parameter  Eec    to  284.     If  the  coupling  token  is  not  a  valid
Coupling  tol'en,     the  plug-in    will   take  no  action  and  retiLrn
an  .rror    ..n.riE  mestage    with  a  Eoco.nd_.rrgr  5t®+tJ5  token
and  th.    code  parameter    get   157.   It  will   r.port  the  present
coupling  Setting  using  the  ceuplinq  .t.tLl.  me.Sage.

If   .    channel   number     i6  rec:eived    a€  part  of   A  Eoupling  .et
message  that     a  plug-in  does  not  have,   the  plug-in  will   take
un6pecif ied  aEtion    and  return    a    [oLJpling    .t.tut    message
indicating  the  action  it  took.

al.a  ieE:    Eeupling  st.tu.   plus,  EotJplinq    ..t  .inu.,  coupling  5tatu.
•inut,  off..t  .t.tu.,  di+f_ef+.Et  .t.tLi[

Command  transactions:

Coupling  ut  plu.  :  [eff..t  .t.tut  :]  [diff_offt.t  tt.tu.  :]  I.rror
generic  !]  Coupling  .t.tug  plus

V.rcion  2.2 coupling  .et  plu6 June   16,   1986
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name:  coupling  .t.tu.  .inuE

•yntax:   EOLlplinq  .t.tu.  ilinu.  c:hannel  coupl

types   generiE  plug-in  .tatu6

dies.age  tokens:

ccx+pling     ::=  03„

tt,tut        i ==  03,,

parameters:

nape

linui
channel

cOupl

DC

aFF

AC

VC

typ.         v'| u..
byte             02"

us                   1   -  4

token             ne   i   tFF   i   AC   I   VC

byte                011`

byte             02"

byte               031`

byte            04"

page  205

usage:   This    me.Sage  is    used  by    a    gen.ric    plug-in    tci    report     the
inverted  input  coupling  Status  of  the  specified  differential
channel.   It     iE  gent     in  regponse    to  the  coupling  ..t  minus
message  or  the  Eoupling  qu.ry  Ainus  me=5age.   It  will   also  be
gent   i{     a  Ehange     of   probes     requires  the     c:oupLing     tc]     be
changecl.   The     ctianr}eJ   parameter     identifies  which     channel'5
Coupling   i6     being  reported.     The  coupj     parameter   indic:ates
the   input   Coupling  of   the  channel.

response:   none

error  handling:   none

also  See:   Eouplinq  ..t  A)inLis,   coupling  qu.ry  A)intJf

command  transac:tlon6:

Coupling  qu.ry  Dinut  :  coupline  .t.tu.  oinuB
Eoupling  ..t  .inut  :  [ef+..t  .t.tti[  t]  [di+f_off..t  .t.tut  :I  [.rrer
•.neriE  s]  Eeuplinq  .t.tut  oinui

Version  2.2 Eoupling  5tatu.  minus June   16,    1986
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name:  couplin.  .t.tu.  pltJs

•yntax!  ceuplinq  .t.ttJ.  plu.  Channel  Eoupl

type:   generic  plug-in  Status

fne5sage  tokens:

coupling     ::=  03ii

t,tut         i ==  03,,

parameters:
naee           typ.

plu.            token
chanTiel        u6

coupj            token

DC                   byte

qFF               byte

v,I L|,,

01,,

1-4

ce   I   qFF   i   ac   I   vc

01,,

02,,

05,,

041,

Message  Def initions

usage:   This    message  is    u6ecl  by    a    generic     plug-in     to    report     the
coupling  5tatu5     of   a    tingled  ended     c:hannel     or     the     nan-
inverting   input     coupling  Status    of   a  dif+erantial   chanr`el.
It  is  Sent  in  response  tc)  the  Eeupling  I.t  plug  me.Sage  or  a
Couplingqu.ry    plu.message.     It  will     al5obe    .ent     if     a
Change  of     probes  requires     the  c=oupling     to  be  I:hanged.   The
charinej   parameter     identifies  which     Ehannel'5     coupling     i5
being  reported.     The  ci.tupj     parameter     indicates     the     input
coupling   of   the  char.r}ej.

re€pon5e:   none

error  handling:   none

also  See:  Coupling  i.t  plus,  Eel.iplinq  qu.ry  pluE

colnmand  transac:tion6:

Coupling  qu.ry  plus  :   Coupling  Et.tu.  PltJ-
E"pling t.t  plu.  I  [efft.t  tt.tu.  :I  [dlf+_a+f..t  .t.tu.  :I  [.rrer
•en.riE  :I  Coupling  ft.tut  plut

Version  2.2 Coupling  etatu€  plus June   16,   1986
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names  Cur.or  li.it.

synta:<g   cLpr.or  lihitt  oinl   in.xl  min2  max2

type:   mainf rame  command

message  toI<en5:

cur.or          I :-lDi®

1ioit=           ===   02,,

parameters:

n.ce           type v,1utt

page  207

j„J             i loat

a,\.I               +I oat

1'„2                +1oat

pa*.2                + 1oat

usage:   This    message  is     Sent  by     a  Smart  plug-in  to  clef ine  the  limits
for     Eursors.     Since     the     mainframe     cc)ntrc)ls     the     Eursc)rs
directly  from    the  +unction     control   }mob6,     the  plug-in  may
use  this    message  as  a  means  to  plac:e  limits  on  the  range  of
cursors.   The     njr}J   and     .axJ   parameters     Specify  minimum  and
maximum  values     for   cur5or     1.   The     .I.rip  and  .a*.2  parameters
specify   the     minimum  and     rna:.:imum  values     for   cursor     2.   The
c:ursc]rs  may     be  moved     to  the  specif led   p].ri   or  .a^'  value  but
not  beyond.     If  the  present  curse)r  position  lies  outside  the
spec=ified   minimum     or   maximum     value,   the   cur6cJr   will   be   Set
to  the  limit  value.

In  herizont.1     and  v.rtiE.I  Eur5or  modes   (See  the  Eurlor  ..t
message),   the    .I.rl   anc]     .ax.  parameters  spec:ify  cursor   limit.
in  divi6ion6    horizontally  or  vertically  frclm  center  5c:reen.
Resolution     i5       at     least       loc}    points    per     divi.ion.      If
additional   resolutic]n     is    spec:ified     by    the    plug-in,     the
mainframe  may    truncate  or  round  the  .I.r.   or  .ax  limit  to  the
nearest  achievable    value.   If     limits    of     greater    than     ±5
divisions  are     Epecif ied,   the     limits  bec=ome  either  +5  or  -5
divisions.

In  the  p.ir.d  or  tplit  modes,   the  aJ.r}   .nd  .a^'  value.  spec:ify
wavef arm  points  and  must  be  integers  greater  than  a  and  less
than.  the  number  of   points  on  the  wavef arm.   If   a  .ax  value  i.
5pecif Led  greater     than  the    number  of   points  c)n  a  wave form,
theupper     curgor     limit     becomes    the     last     point     a+     the
wave form.   If     the  .I.n     value  iE     5pecif led   le66     than  0,   the
lower   cur5or   limit  bet:ome5  the  f irEt  point  of   the  wave form.

V.r6ion  2.2 Eur5or   limits May   5,    1986
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Cur6or6  are    not  restricted    from  "crc}gsing    over",   that  is,
cur€or   i    may  be    placed  to  the  right  of  EurEor  2   tin  p.ir.d
or  .plit    mode)   as    long  as    both    cureor.    .re    within    the
respec:live  .I.n     and  .ax    epecifiEations.     Cur.ore    may     also
cross  over  in  the  horizont.1  and  v.rtic.I  modef5.

There   ig     no  implied     EonneEtion  between  c:ursor   I   and  cursor
2.   Eac:h     is  controlled   independently  and  does  not  affect  the
other .

response:   The    mainframe  will     respond    with    a    Cur.or    .t.tue    re.dy
message  indic:ating  the  position  of   cur5ors.

error  handling:   none

also  sees  [ur€or  Set,  I:I.r.or  .t.tut
command   transac:tions:

I:ur.or  limits  3  Cur.or  .t.tuE  r..dy

Version  2.2 EurfBer   limits May   5,    1986
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i     namef  Eur.er  t.t

synt.x:  cur.or  ..t  mode  [pc}51  pos2  idl   id2  Bcale  off.et  re6ol  units
I wvf in_i a I I

type:   fnainfralTie   c:ommand

message  tokens:

cLlrcer            = :=   lD|®

tet                  :==  Oil,

parameters:

n-        type
lode             token

p.i red        byte
aplit          byte
horizont.1

vtrti=.1    byte
ef f              byte

v,1 LJ,i

p.irnd   1  .plit  I  horizont.1   :  v.rtic.I   :
o+f

01,,

03,,

byte  04"

05,,

021,

po5J                 +1Oat

po5L?               f loat

I'dJ                string

I'd2                 String

5caJe           i loat

a+tset         +\Oat

r.f(»J           i loat

u„jt5           Etring

"vt._1d       uB

u.age:   This    message  i.  tient  by  a  Smart  plug-in  to  Bp.city  curgor  mc}de
and  position.     The  .ode  p.rameter  .pecif ie.  the  cursor  mocle.
The  p.ir.d    .rtde  token    epecif ie6  a    pair  of     wave form    type
cursor6  that     are  placed    on  a    6ingl.  wavef arm.   The  c:ur5ors
are  plac=ed     on   the     .elected  wave+arm  whiEh  in.y  be  Spec:if led
by  the    plugin  u®ing    the  .+_di.pl.y  ..t  neg6age.   (Wavef orms

Version  2.2 cur,or  ,et June   16,   19e6
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may  be  6elec:ted  using  the  a+_di.pl.y  ..t  oes5age.)   The  .plit
.ode   token     Spec:if leg  c:ur€or.     split  between     two  wave forms.
Curgor   1     i5  placed  on  the  Selected  wave form  and  cur6cir  2  ig
placed  on     the  wave form    epecif ied  by  the  ~yf._I.d  parameter.
If   Ai..f._I.d    .peEi+ie5  the    .elected  wavef orm,     both     cureor€
will   be    placed  on     that  wave form.     The  ~yf._I.d  parameter   i€
inEluded  only  when  the  .ode  token  is  -plit.

For  the  p.ir.I  and  .plit  mac)es,   the  pi.J5J  and  p()s2  parameters
specify  cur.or    positions  for    cursor     1    and    cursor    2    in
wavef arm  points.     po5J   and     pt>sf  must     be  integers  between  a
and   the     rna:.:imum  number     of   points  on   the  6elec=ted   wavef arm.
If   a     vali`e  a+     less  than     zero  is     Spec:i+led,   the  mainframe
will   place  the  cursor  on  the  i irst  point  of  the  wave form.   If
a  value    a+   greater     than  the     length     of     the    wave form     is
€peEif ied,   the    mainframe  will     plate  the  c:ursor  on  the  last
point  of   the  wavef arm.

The  horizent.1     mode    token     6peEifie5     a    pair     of     EiLr6ors
indicated  by    vertical   lines  useful   for  measuring  horizontal
displac:ement.   The    v.rti[.1   mode     token  gpeci+ies     a  pair  c}+
c:ursor5  indic=ated     by  horizontal     lines  useful   for  measuring
vertical   displacement.

For  the    horizont.1   and    v.rtiE.I   modes,     th.  p(}5J     anc]  pt?f2
parameters  specify  cursor  position   in  divisions  horizontally
or  vertically  from  center  Screen  regpeEtively.   Resolution  is
at  least     loo  points    per  division.     I+   f iner    resolution  is
speEif led,   the  mainframe  will   trunc:ate  er  round  the  position
value  to     the  nearest     ac=hievable  value.      The  p..j5J     and   p{.jf£
values  are     limited     to    q5    division.     Po6ition6    that     are
specif led  outside    those  limits    will   Cause  the  c:ursc)r  to  be
placed  at  the  limit.

The  a+f     .{.Jde   tol<en     requests  the     main+rame  to     di.able  the
c:ur5or   function.     The  wiJf.+.iJ,     p..)5J   and  po52  parameters  are
not   gent   when  .r)de   i6  of+.

All   mainframes  provide  horizont.1   and  vertiEal   Eursor  modes.
Only  digitizing     mainf rame5  provide    pair.d  and  .plit  ciLrsc]r
modes,

The  jdJ  and  jd?  parameters  are  gtring6  that  the  plug-in  use.
to  identif y    the  function     being  measured    by    the    Eursors.
These  strings    will   be    displayed  just    to  th.    left  of  each
scaled  c:urBor     value.   The     I.dj   string     will   be     placed     with
cur6or   1.   The  I.d2  string  will   be  placed  with  curBor  2.

The  5c.Je  parameter  €pecif ies  a  scaling  factor  the  mainframe
will   utie    to  convert    divisions  to    the  plug-in    unit.  being
measured  by     the  c:ur€orE.     The  main+ram.     will   multiply     the
cur6or  position     in  divigion5     by    the     ScaJe     parameter     tc}
c:alculate  the  proper  display  value.

Version  2.2 cur.or  .et June   16,    1986
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The  offset    parameter  .pecif ie.    a  value    to  be  .dd.d  by  the
mainframe  after     scaling  and    before  display.     The  displayed
v.lue  will   be  cur.or_poe  *  scaJ®  +  (Iff5et.

The  re5oJ     parameter  .peEif ies    the  resolution    of  the  unit.
being  measured.     The  mainframe     will   use  this  v.lue  with  the
€c:aled     Eur6or       value     to    determine     how    fltay    digits     are
meaningful   for  display.

The  Lir7].t5     parameter   i6     a  String  clef ining  the  plug-in   units
being  measured.   The  mainframe  will   append  this  String  to  the
knob   display.

The  total     knob  display   (including  th.   ..d  string,   the  number
of   digits  for  the  value  display  and  the  un..t5)   is  limitec]  to
15  charac:ter6.

re6pc)nse:   The    mainframe  will     send  a    cur.or  .t.tut    r..dy  message  in
re€pon6e  to  indic:ate  cursor  operation.   If  a  plug-in  r.quests
p.ir.d  or    .plit  modes    in  a    nan-digitizing  mainframe,     the
mainframe  will     Senc]  the  Cur.or  .t.tu.  n.  me55age.   It  ig  the
plug-in'6  responsibility    to  take    appropriate    action     when
p.ir.d  or  .plit  modes  are  not  available.

er`ror  handling:   Bee  response  above

also  gee:  Eursor.-.ftattii,  cur.or  linlt.

command  transactions:

[urEor  €.t  :  Eurtor  .t.tut

Vcr.ion  2.2 Cur.or  Set June   16,    1986
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nape:  cur.er .t.tut
syntax:  Etirtor  .t.tu.  status  [po61  poE2  [valuel  value2]]

type:   mainframe  Status

dleEe.ge  token6=

Eurler          : :=   1D,.

.t,tut        i i-031,

parameters:

n-.        typ.
Status        token

r..dy         byt e
na                 byte

renoved      b yt e

v,I tJef

r..dy  :  n.  I  r..ov.d
01,,

021,

031,

posJ              f loat

po52              i loat

•JajueJ          i loat

iJajue2         i loat

usage:   This    me56age  is    sent  by  th.  mainframe  ln  response  to  a  curior
I.t  or    cursor  lidiiti    meesage  from    a    .mart    plug-in.     The
Status  token   indicates  the  curEor  6tatu6  being  reported.   The
r..dy    status       token     indicates      that     the    mainframe    has
displayed  the    cur5or6  and     the  c:ursors  are  connec:ted  to  the
i unc:tion  control   knobs.

The  p()5J     and  pos2    parameters     indicate     the    positions    of
cursorl   and     c:ursor  2    respec:tively.   They  are  only  Sent  with
the  r..dy    5tatLis  token.   When  p.ir.d  or  .plit  Fur.or  mode  is
active,     the       pt.jjrz     and     po52    parameters     indicate     cursor
horizontal   position     in  wave form    points.   The  +ir6t   wavef arm
point   is     indiEated  by    the    value    a.     When    horizont.I     or
V.rtiE.I  Eur6or  mode  i.  active,   the  posJ   and  po$2  parameters
€pec:ify    cursor       position     in       divisions    horizontally    or
vertically  from  Center  .Ereen,   respectively.

The  vaJueJ     and  vaJue2    parameters  .re    .ent  when  p.ir.d  and
tpllt  curgor    .ode  is    .ctive.   They    indicate    the    wavef arm
point    vertical       valu.a    .t      cur6or     1       and      cursor      2i
respect i vel y .

Version  2.2 Eur€or  statu. June   16,   1986
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The  n.    .ode  token  i.  Sent  by  non-digitizing  mainframes  when
the  p.ir.d    or  .plit    fnode6    are    requested.     Nan-digitizing
mainframes  do  not  .upport  p.ir.a  or  .plit  mode®.   The  plug-in
i.  responsible    to  take  appropriate  action  When  this  message
i.  received.

The    r.mov.a    .(Jde    token     its    gent    when    the    plug-in    has
requested  the  ITiainf rame  to  remove  the  cursors.

This  me56age  ig  also  Bent  with  the  r.nov.d  5ta+us  tol::en  when
the  cur5or5  are  nc)  longer  assigned  tci  the  plug-in.

re6pon6e:   When     this  me55age     i6  gent     a6  un6olicited     itatu5  when  the
mainframe  has    reassigned  the  cursors,   the  plug-in  will   send
the  curter    tt.tut  r.moved    message  a5    as  response    to    the
mainframe.   Otherwise,   there   iB  nc]  response.

error  handling:   none

also  See:  Eureor  ..t,  Eur.or  limits
command  transactions:

[Lireor  .et  :  t=ur.or  St.tug
curter  limits  :  [urtor  .t.tut
Eur.or  -t.tug  r.mev.a  §  EuriEr  tt.tut  r.mov.d

Vcr.ion  2.2 Cursor  status May   5,    1986
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name:  di.g  ctm_t..t
Eyntaxs  di.9  Eel-_t.tt  pattern

type:   plug-in  command

message  tokens:

di.g                ===   16„

co._t.it    ===  07,,

parameters:

n.O.          typ.          v.I u..
patterr}        Special        Sequence  a+   FF,   00,   01,   02,   04,   08,1(},

2(),   40,   80,   55,   AA,   33,   C[,   DD,   88   he:<
values.

usagel   This  message  is  Sent  to  test  the  SDI   interf ace.   Normal   protc]col
handling   ig     observed  during     this  test.     The     plug-in     will
ac:c:ept  the  tran5pc]rt  header,  di.g  and  Con_t.tt  me55age  token
bytes  to     determine  which     message  i6     being  sent.      It     will
invert   each     byte  o+   the  pat+ern   and  form  a  reply  me.sage  of
the  inverted  bytes.

response:   The  plugin  will   send  the  di.g  com_t..t  message  with  all   data
bytes  inverted.

error   handling=   none            j

also  See:

Command  transaEtions:

diag  com_t.st  :  di.g  com_t..t

Version  2.2 di.g  ct]m_test May   5,    1986
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name:  di.g  [enf ig

iyntax§   di.g  Eon+ig   lmpb   {BEL  bloc=k-lame   {ADL  menu_type  .rea_name   {RDL
routine_type  routine_none  [mL  fault_id  fieldl  field2  +ield3]}...   }...
}.,,

type:   plug-in  status

message  tokens:

di.g               =:=   16„

con fig          8:=  08iI

parameters:
n.n.           typ.          v.1 u.5
I.pb              token

-e        byte
I,st            byte

Ek                byte

chart          byt e

BDL                  token

bjf)cA'_nale   String

ADL                  token

•enu_type  token

ninh.x_int  byte

minmax_tor.g  byte

IIinm.x_i lo.t  byte

digit.1_int  byte
digit.1_long  byte

digit.1-lx  byte
digit.1_.hart  byte
area_n..e  .tring

Version  2.2

~e  i  1.Bt  :  .ck  i  .bort
01,,

021,

03,,

04,,

42,,

up  to  10  characters

41,,

•inm.x_int   :  .inn.x_long   i   .inmax_+loat
:  digit.I_int   i  digit.1_long   i
digital-tiix   i  digit.1_.hart
01,,

02,,

03,,

04,,

051,

06,,

071,

up  to  10  c:haracter5

diag  conf ig May   5,    1986



page  216 Me.sage  Def inition5

REL                t oken            52|.

routi.rie_type  token    .ute   I  .uto_int.r   :  .ute|ir   I
nnu.1 _i nter

•uto            byte            Ol n

•utojnt.r byt.        02iI
•uto-ir     byte           03„
I.nualJnt.r byte     04,I
routine_na.e  .tring  up  to  10  ch.r.Eter6

FDL                byte              46..

fault   ..d     char                '0'   -'9'    I    .A'   -'F'    i    '?'    i    `    '

fjeJdJ         variable,   See  te`^.t

fjejd2         variable,   gee  te}{t

fi.eJd.3         variable,   gee  text

usage:     This    me55age    i6    sent    by    a    plug-in    to    repc)rt     its    test
c:onf igi`ration.   It     is  sent     in  re6pon5e  tc)  a  di.g  requ.tt  or
test  .nd  message.   The  order  that  routines  are  list.d  in  this
message  indic:ates     the  order     that  they     are  e}<ec:uted  during
the   power   up   eec)i`enc=e.

The  I-pb     parameter   is     the  long     messag.  protc)col   byte.   See
section  6.a    Int.r+.c.  Protocol.  fcir  its  clef inition  and  use.
The  di.g    con fig  message     may  be  Split   into  smaller  messages
only   just     pric}r   to     one  of   the  delimiters   (BDL,   ADL,   RDL  or
FDL) .

The  BDL     token   identi+ies  the  beginning  of   a  bloc:k   +ield.    It
is   immediately     +allowing   by     the  bj()c^'_r.a.e   parameter   which
de+ine5  the  name  of   the  block.   It  may  be  up  to   10  characters
long.   Each  block  i ield  must  be  followed  by  at   least  one  area
field.

The  ADL     tc}ken   identi+ies     the  beginning     a+   an     area  +ield.
There  may     be  up     to   11     area  f ield6  clef ined   for   Each   bloc:k.
The  .eriu_type  parameter  indicates  the  type  of  routines  found
in  the    area.   This     parameter  Spec:if ie5  the  meaning  and  type
of   the     i ield  parameters     in  the    FDL  +ield.     The    .enu_+ype
tokens  and    how  they    af feet  the    FEL  i ield    parameters    are
described  below.     The  ar.a_na.e  parameter   i€  the  name  a+   the
area  and   iE  limited  to   10  charac:ters.

The  RDL    token  identif ies     the  beginning  of   a  routine  i ield.
The  r(»utjrie_type  parameter   indicates  the  type  c]+   routine.

Version  2.2 di.g  conf ig May   5,    1986
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The    .uto,      .uto_int.r    .nd      .utoj`r    routjne_type    tokens
indicate  routines    whose  re.ults  are  analyz.d  by  the  system.
The  .uto    token  indicates    a  routine  that  may  be  run  without
any      user        intervention.       The      .uto_int.r       {.utomatic,
interactive}   token    indicates  a    routine  that    requires  user
setup  but  then  can  be  run  without  further  user  intervention.
The  .uto-r    tol'.en  indicates  a  routine  that  is  .utomatic:  but
was  not  rLin  during  the  powerup  self test.

The  "nu.1_inter     (manual,   interactive)     rout..r.e_type     tot::en
indicates  a    routine  that    requires  user     interpretatic)n.   No
results    are      returned    when      this    routine    ia    executed.
Generally,  ..null_int.r    routines    are    used    for    providing
stimulus  for  probing  circ:uits.

The  routJ.ne_name   parameter   i5  the  name  of   the  routine.   There
may  be  up  to   11   routine  f ield6  for  each  area  f ield.

This  conf iguration   infc}rmation   implies  execution  orcler.   If   a
routine  fail.    during  powerup     tests,   the    mainframe  may  use
the  reti`rned     index   to  mark  all   routines  except  those  martr.ed
•utour  li5tecl    prior  to    the  indicated    routine    a6    having
passed  and  those  that  follow  aE  not  tlaving  been  e`xecuted.   In
diagno5tiE   mode,     the     user     may     Select     exec:i`tion     of     any
routine;   no  order   i6  Enf circed.

The  FDL    token   identifies     the    beginning     of     +ault     Status
informatic]n.   These    parameters  are     optional.     The     fauJ+_I'd
indicates  the    type  of     +ault  discoveredi      '0'   indicates    no
fai`1t,    '1`      -`9'     and   `A`      -'F'      indicate     a     fault     of     a
spe[if ic=  type  was  disct]vered.   These  fault   values  may  be  u5ec]
toguide     atrouble     shooter     in     diagnosing     a    problem.     A
fauJ+_jd  of   '?'   indiEate5  an  option  that   i5  not   installed.   A
fault_jdof     .   '     indicate5a    test    that    does    not    reti`rn
results.   In    this  case,     the  following  fjejd  parameters  will
be   included   in  the  message  but  will   have  no  meaning.

The  f].ejdJ,     f].ejd2  and     f..ejd3  parameters     give  in+ormation
about  a     fault  that     was  discovered.   The  type  anc]  meaning  of
these  parameters    are  clef ined     by  the  .eriu_t.ype  parameter   in
the  ADL  field  as  +ollows!

For     minmax     type    routines    indicated    by    the    nino.xJnt,
•in..x_lollg  and    minm.x_+lo.t  .emu_type     tokens,  the    f].eJdj
parameter   indic:ateE     the  minimum  expected  result,   the  f]'eJdl7
parameter   indicates     the  rna:{imum    expected     result     and     the
fJ.eJd3  parameter     indiEateE  the    actual   measured  re.ult.   For
minm.x_int  routines,     the  f].eJd  parameter.  are  integers.   For
•inmx_long    routines,       the    f..ejd      parameters    are      long
integers.  For    .in..x_+lo.t  routines,    the  fjejd    parameters
are  Single  prec:i5ion  f loating  point  values.

For     digital     type    routines    which    are     indicated    by    the
digit.lint,    di.it.1_long,    digit.I-nix    and    digit.1_.hart

Version  2.2 diag  =onf ig May   5,    1986
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•er}u_type  tokens,   the  f].eJdJ   parameter   indicates  an  address,
the  f[.ejd2    parameter   indicates    the  expeEted  result  and  the
fl.ejd3    parameter       indic:ateg      the      .ctual       result.       Fcir
digit.lint  type    routines,  the    f]..Jd    parametere    are    all
un5igned  integers.     For    digit.lJeng    routin.E,     the    fJ'eJd
parameters  are    all  unEigned    long  integers.   For  digit.1ulix
routines,   the    address  parameter     (f].eJdJ)   i€     ungigned   lc]ng
and   the    expected  and     actual   parameters   {ft.eJd2  And  f].eJd3)
are    unsigned    integers.     For    I)igital-hart    routines,    the
address  parameter     (f].ejdJ)   i6    an  unsigned     integer  and  the
expected  and     ac:tual     parameters     (t-jejdp     and     f..ejdJ)     are
unEigned  short     integers.   Displays    of   all     types    of     f].eJd
values  may  be   lilTiited  to  5  c:haracter-.

response:   none

error  handling:   none

also  See:  di.g  r.I)u.Et

command  tran6ac:tions:

di.g  request  =  di.g  cent ig

VerEic]n   2.2 diag   =Onf ig May   5,    1986
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name:  di.g  mt.r
•yntax:  di.g  .nt.r
type:   plug-in  Command

meg6.ge  tokens:

di.q                s==   16'`

nt®r              gg=   01,,

parameters!   none

usage:   This     me55age   i6  gent  by  the  mainframe  to  each  plug-in  to  EaiLse
the  plug~in  to  enter  diagnogtic  mode.

re5pon6e:   The    plug-in  will   send  the  diag  .t.tus  r..dy  message  when  it
has  entered  diagnostic  mode.

error  handling:   none

also  see:  di.g  .t.tus
Command   tran§ac:tions:

di.g  .nter  :  di.g  .t.tug ready

Version  2.2 dia9  .nter May   5,    1986
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name:  di.g  .x.I

•yntax:   di.9  .x.c  block_id  area_id  roi`tine_id  mode

type=   plug-in  command

oegsage  tokens:

di.g                s==   16,,

.x.I               8==  05,,

parameters:
n.duo             t yp.

bl()c=k_1d      ut

area   id       ue

r(>utlne   ld   u6

•tJde              token

.ingle        byte

=y=1e            byte

cy[1eJalt  byte
usage:   The     mainf rame  5endg

Message  Def initic)ns

v,|ueE

1-11

1-11

1-11

tingle   i  [ycle   i  EyEl.Jialt

all,

021,

031,

this  mee5agE    to  a  plug-in  tc)  caii5e  it  to
•:<ecute     a       6pecif ic     di.gncistiE       routine.      The       bj[+cA._jd
parameter  gpecif ies     the  block     from  which     the    routine     i6
selected.   The    area_I.d  parameter     speci+ie6    the    area     i ron
which  the     routine   ig     selec:ted.     The     r(tuti.ne_..d     parameter
indicates  the    selected  routine.     The  bjocA+.d,     area+.d  and
routjr}e_I.d  values     indicate  the  ordered  numbEr   of   the  block,
area  or    routine  as  list.d  by  the  plug-in  in  the  diag  [onfig
message.

The  I(tde     par.meter  specif ie5    the  testing    moc)e.   The  iingl.
token  requests    the  plug-in    to  execute    the  test    once    and
return  5tatu6    using  the    di.g  st.tug    routin.  me65age.     The
Eyelet.lt  tol'.en    requests  the    plug-in  to    exeEut.  the  test
accumulating  errors  and   incrementing  the  loop  count   until   an
error   is  found.   The  [ycl.  token  eeleEt5  rEF)etitive  execution
mocle.      The       plug-in     will     c=ontinue     to     execute     the     test
accumulating  errors     and   inErementing     the  loop     count  until
inte.rrupted  by  the  di-q  h.1t  metsage  i ron  the  mainf rame.

During    testing,       the    plug-in    may    request     voltages    and
meaEurements  using  the  I.I  neaiure  and  E.I  Evr_..t  me56ages.

Version  2.2 diag  exec May   5,    1986
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response:   The    plug-in  will    Send  a    di.g  tt.tug    routin.  I.essage  a6  a
response  after    it  has    compl.ted  the    test    or    detected    a
failure.   The    plug-in  will     not  return    a  response  if   in  the
cyE1.A.lt  mode    no  error     is  detected    or  i+     the  mainf rame
5pecif ies  the  cycl.  mode.

error  handling:   none

also  see:  di.g  tt.tu.  routin.,  di.g  h.1t
command  transactions:

diag  .xeE  :  di.g  .t.tut  rcxitin.
diag  .x.I  ...  di.g  halt  I  di.g  .t.tu5  routin.

Version  2.2 diag  exec
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name:  di.g  .xit

Syntax:  di.g  .xit

type:   plug-in  command

diegsage  tokens:

I)i.g                i)=   16.I

xit                §==   02,,

parameters:   none

usage:   This    message  is    gent  by  the  mainframe  to  request  the  plug-ins
to  leave     the  diagno5tic     mode  and     enter  normal   operational
mode.   The     plug-in  must     enter   operational   mode  and  be  ready
to  accept     normal   operational     messages  bet c]re     it  Sends  the
re5pon6e.

response:   The  plug-in  will  Send  the  diag  .t.tu.  r..dy  message  after  it
has  entered  normal   operational   mode.

error  handling:   none

al5ci  gee:  diag  ent.r,  di.g  lt.tut
command  tran5actic]ns:

di.g  .xit  :  di.g  .t.tut  r.ady

Version  2.2 diag  exit May   5,    1986
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name:   ding  h.1t

•yntax3  di.I  h.lt
types   plug-in  command

meBsage  tokens:

di.g               3f=   16..

h,1t                   ===   061,

parameterE=   none

usage:   This    message  i6    gent  by  the  mainframe  to  request  a  plug-in  to
terminate  a    test  in    progress.   The    test  may  be  any  routine
Started  by  the  diag  exe[  message.   The  plug-in  will   terminate
execution  of   the  test  at  the  end  of   the  ne}<t   loop  and  repc}rt
its  Status,

response:   The    F)lug-in  will     send  the    di.9  it.tus    routin.  me.sage  in
regponse  indicating    the  status    of  the    previously  executed
routine,

error  handling:   none

al5ci  See:  di.g  .xe[,  diag  ttatue  routine

command  transactions:

di.g  .x.I  ...  diag  h.lt  :  di.g  6t.tug  routine

Version  2.2 diag  halt May   5,    1986
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nalTie=  di.g  r.qu.it

syntax:  di.g r.qu..t
type:   plug-in   command

message  tokens:

di.9                =t=   16,,

r.qu.€t       i ==  041,

parameters:   none

usage:   The     mainframe  will     Sencl  this     meg.age  to  a  plug-in  to  reqi`est
its  di.gnostic  conf iguration.

response:   The  plug-in  will   Send  tlie  di.g  con+ig  message  in  rEsponse.

error  handling=   none

also  see:   di.g  cotl+ig

Command  transactions:

di.g  r.quest  :  di.g  [onf ig

Version  2.2 diag  requ.Et May   5,    1986
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na\me-.  -i.a  -`.tus                       o          2.           q               5~            -7

Syntax:  di.g  .t.tu.  .tatuc  [loop5  faults  fault_id  i ieldl  f ield2
fieldsJ

type:  plug-in  Status

message  tokens:

di.q               8==   16„

|t,toe        i =€  03,,

parameters:
nape            type

s+aft.[s          token

r..dy         byte
routi ne      byte

error         byte
Jo,'p5            ui

faults         u±

+.ult_1d     c=hair

vat LJt=

r..dy  :  reutin.  :  .rror
01,,

021,

12,,

a  -  65535

a  -  65535
'0'   -'9'    i    'A'   -    'F'    i    '?'    i

r

fjejdJ         variable,   see  t.:{t

f].ejd?         variable,   See  text

fl.eJd3         variable,   See  text

usage:   This    message  is    sent  by    a  plug-in  in  response  tc}  a  t.Bt  .nd,
di.g  .ntur,    di.g  .xit,  di.g  .x.I  or  di.g  h.1t  me6gage.   When
Sent  in    re5F]onse  tc]    the  t..t    .nd,  diag  .nter  or  di.e  .xit
me5sageEi,   the    status  parameter  will   be  r..dy.   In  this  case,
the  rest  of  the  parameters  will  not  be  included.

The  routine    status  token  indicates  the  mess.ge  15  reporting
the  results    of  a    test  e:{ecution.   In  thi.  [a5e,  the  rest  of
the  parameters  are  included  in  the  me.Sage.

The  Jo..)ps  parameter  indiEate6  the  number  of  test  r.petitions
that  were    performed    by    the    test.     The    f.uJt5    p.rameter
indicates  how    many  errors    were  detected    by  the    test.   The
fault_J.d     indiEate5       the    type    of     f.ult     diecoverec):      '0'
indicates  no  fault,    '1'   -'9'   and   'A'   -'F'   indicate  a  fault
of   a  epecif ic  type  was  di5Eovered.   These  fault  values  may  bE
used  to    guide  a    trouble  €hoet.r  in  diagnosing  a  prot]1em.   A

Version  2.2 diag  Etatu6 June   16,    1986
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fault_jd  of     '?`   indicateg  and  option  that  i6  not  installed.
A  fault+.d    of   '   `     indicates  a    test  that    does  not    return
r®sult6.   In     this  case,     the  fc]1lowing  fi.ejd  parameters  will
be  inEluded   in  the  message  but  will   have  no  me.ning.

The  fl.eJdJ,     fjejd2  and     fjejd3  parameters    give  information
abc]ut  a    fault  that  was  discovered.   For  minmax  type  routines
indiEated  by    the  oinfb.x_int,     fbind..xJong  and    -inn.x_+lo.t
•enu_type  tokens,   the  ft.eJdJ   parameter   indicates  the  minimum
expec:ted  result,     the  f].eJd2  parameter   indicates  the  rna:{imum
•!<peEted  result     and     the    f].eJd3    paramet.r     indiEate5     the
actual  measured    result.   For    ninm.xjnt  routines,  the  f].eJd
parameters  are  integers.   For  bin..x_long  routine3,  the  fl.ejd
parameters  are  long  integers.   For  oinm.x_f lc).t  reutine€,   the
fjeJd  parameters  are  Single  prec:ision  i loating  point  values.

Fc]r     digital     type    routines    which     are     indicated     by    the
digit.1_int,    digital_long,    digit.loix    and    digit.1_fihort
•enu_type  tokens,   the  fjeJdJ  parameter   indit:ates  an  address,
the  fz.ejd2    parameter  indicate.    the  e:<pected  result  and  the
fl.ejd.3    parameter       indicates       the       actual       result.       For
digital_int  type    routine.,  the    f].eJd    parameters    are    all
unsigned  integers.     For    digit.1_long    routine.,     the    fjeJd
parameters  are    all   un5igned     long   integers.   For  digit.1Dix
routines,   the     address  parameter     {f].eJdJ)   is     unEigned   long
and  the     expec:ted  and     actual   parameters   (f].eJd2  and  fjeJd.3)
are    unsigned    integers.     For    digit.I-hart    routines,    the
address  parameter      (t-I.eJdJ)   i6     an  un5igned     integer   and  the
expec:tec]   and     ac:tual     parameters      (f].eJd2     and     f±.eJd3)      are
unsigned  short     integers.   Displays    of   all     types    of     fl.ejd
values  may  t]e  limited  to  5  Characters.

If  a    plug-in  detec:ts    an  Error   in  the  di.g  exeE  message,   it
will   Send    the  .rror  stattis  token  in  the  diag  fit.tus  message
to  indicate  it  cannc]t  e;{ec:ute  the  raque5ted  test.

responEe3   none

error  handling:   none

also  see:  t.st  .nd,  di.9  enter,  diag  .x.E,  di.g  h.1t
command  transactions:

t.tt .nd  :  di.9 .t.tu. r.ady
di.g  .nt-r  :  di.g .tatu. r..dy
di.q  .xit  :  diag  .t.tLit  r..dy
di.g .x.I  i  di.g  tt.tut routin.
di.g  .x.I  ...  di.g  h.lt  :  di.9  .t.tut routin.

Version  2.2 diag  Status June   16,   1986
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/-name:  di+fp+f..t  qu.ry
Syntax:  cliff-ff..t  qu.ry  Eontrol  channel

typet   generic  plug-in  Command

d)e.gage  tokens:

cliff-ffttt ===    2A,,

qLJ.ry            i :=  02„

parameters:

n...         typ.         v.I u..
control       token

ap            byte
vc                 byte

pluE             byte

®i nuE            byte

char}neJ         u5

u.age:   This     message   iB

page  227

I.bp   i   vE   i   plLit   i   .inLis

04,,

051,

01,,

021,

1-4

eent  to    a  generiE    plug-in  that  supports  the
cliff eren€ial   off Set  function  to  request  the  status  of  one  of
the     internally       maintained     offset       values.     The    chanriej
parameter  specif ies    channel   f or    which  the    of fset  value  is
requested.   The     crJritr()I   parameter     specif ies     which     Eontrc)I
value  is    requested.   The    ..p    control     token    requests    the
amplifier  offset     value.   The    vc  control     tot:en  r.quests  the
comparison  voltage    value.   The    plus  control     token  requests
the  of f set     value  Sent     to  the    probe  conneEtec]    to  the  plus
input.   The    ninu.  c{jritrc)I     token  reque6t6    the  off.et     valL`e
sent  to  the  probe  connected  to  the  minus  input.

re6pon5e:   The    plug-in  will     Send  the    cliff_a+f..t  .tltu.    message    to
report  the  requested  value.

error  handling:      1{   the    plug-in  does    not     Support     the    differential
offset  message,   it  will   Send  an  .rror  ..n.ric  me66age  with  a
Co.a.nd-rrtr  s+atus  token  and  the  code  value  Set  to  157.

also ..e:  cliff_of+..t ..t,  dif+_a+f..t  .t.tu.
command  transactions:

dif+_of+I.t  qLi.ry  I  I]if+-ffi.t  lt.tul

Version  2.2 dif f _of f 5®t  query June   16,   1986
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\

name:  cliff-ff..t -.t
Syntax:  cliff-+fE.t  ..t  control  Channel  value

type:   generic   plug-in   Ec)mmand

me5£age  tokens:

cliff-fftet  ::=  2A|i

t,t
parameters:

r)aee

c: on t r {, I

amp

VC

plug
inu5

channel

a I u e

===    01,,

MeE5age  Def initionE

typ.           v.I uEf
token           .op   I   vE   I   Plus   i   oinut

byte               041,

byte               051,

byte              01',

byte              02I,

u5

i 1 oat

1-4

usage:   Thi.    me86age  is    Sent  to    a  generic    plug-in  that  supports  the
dif ferential     of f5et       +unction    to      control     one      of     its
internally  maintainecl     off.et  values.     Th.     iJaJue     parameter
specif ies  the     new  value  of   the  a+f6et  function.   The  charirtej
parameter  Spec:if ies     the  channel     for  which     the    change     is
requested.   The     cf+n+rttJ   parameter     speci+ieg     whit:h     control
value  is     to  be  c:hanged.   The  ..p  coritroJ   token  6p.c:if ies  the
amplif ier  offset     function.   The    vc  contrr.ij     tok.n  Spec:i+ie5
the  c:c]mparison     voltage  function.      The     plu.     c{.intrr;I     token
Spec:if ies  the  offset  sent  tc)  the  probe  EonneEted  to  the  plus
input.   The     ®inu€  cc)ritr(?I   token  Spec:if ies  the  a+fs.t   Sent   to
the  probe  connected  to  the  minus  input.

response:   none

error  handling:     If   a  plug-in  does  not  Support  the  differential   offset
func:tion,   it     will   send    an  .rrer    g.n.riE    meE5age    with     a
tod)dtand-rror  5tattis  token  and  the  code  value  Set  to  157.

If  the    ..aJue  parameter     i6  out.ide  the  .Ehi.vable  limits  of
the  plug-in    at  the    present  gain    .etting,  the  plug-in  will
report  an    error  using    the  .rror    9.n.riE  mest5Age    with  the
•x.E_-.ming  5tattis  token,  the  c(jde  par.meter  get  to  550  and
the  Index  .et  to  2  to  indicate  the  problem.

also  sees  dif+-i+t.t  qLi.ry,  cliff-ff..t  ft.tu.
command   transaEtienE:

f]i+f-ff ..t ..t  =  di++df f ..t .t.tut
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name:  di+fpf+..t  .t.tu.
•yntax:  di+f-+f..t  .t.tu.  control  channel  value
types   generic  plug-in  Status

me86age  tolf.eng!

cliff_ef+.et  i :=  2A,.

ttattJ6         I ==  03,,

parameter6=

n,ot          typ.          v.I u..
controJ        token            .dp   i   vc   :   PILJ€   I   Oinu€

•ap              byt e

vE                  byte

plus            byte
®inu[           byte

channeJ        u6

04,,

03,,

011,

02,,

1-4
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value           i loat

usage:   This    message  i5    Sent  in    re6pon5e  to    either  the    cliff_off..t
query  message    or  the    di+f_of+Set  .t.tus  message.   The  .tajue
parameter  indic:ates    the  present    getting  of     the    6pecif led
control.   The     charir.eJ   parameter     Specifies  the     channel     for
which  the     off Set     value     ig     being     reported.     The     c{}rttroj
parameter   Spec:if ies     which  control     value  is  being  reported.
The  .ap     ct.Jritr{.jJ   token  specif ies  the  amplifier   of{5et   vali`e.
The  vE  contrl.)j   token  gpecif ies  the  comparison  voltage  value.
The  plus     ct!ntr..jJ   token     Spec:if ies  the     of+t5et   vali`e     of   the
probe  connected     to  the     plus  input.   The  minus  c(Jntroj   token
spec:if ies  the    offset  value    of   the    probe  c:onnec:ted     to  the
minus   input.

response:   none

error  handling:   none

also see:  cliff-ff..t  qu.ry,  cliff-ff.et  I.t
command  tran5ac:tions:

cliff-ff set  qu.ry  :  cliff -ff.et  .t.tug
dif f _of f cot .et  i  cliff-ff..t  .t.tu[

Version  2.2 dif f_of f.et  .tatue May   5,    1986
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name:  di.pl.y  qtl.ry

Syntax:  di.pl.y  qu.ry

type:   generic  plug-in  command

message  tokens:

di.P1.y       f3=  06„

qu.ry           : ==  02,,

parameters:   none

usage:   This    message  reqi`ests  the  plug-in  to  report  the  display  output
Selection.

response:   The     plug-in  will     report  the     combination     list     using     the
display  €t.tu.  message.

e:<eEution  time:     The  plug-in     will   Send     the  first  byte  a+   the  displ.y
ttatuE     meE6age     within     xxms     of     6Enc]ing     the     acknowledge
tran£F)art  packet  f or  the  di.pl.y  qLlery  message.

error  handling:   none

also  gee:  displ.y  tt.tug

t:ommand   tran6actic}ns:

di.play  qu.ry  :  diEpl.y  .t.tu.

Version  2.2 display  query May   5,    19e6
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names   ditpl,y  ,.t

syntax=  di.pl.y  ..t  nun  tomb. . .

type:   generic  plilg-in  command

me56age  tokens:

ditpl.y       s==  06„

.et                 t==  01,,

parameters:

n.foe            typ.           v. I u.fi
nLJA                      u5                          1    -    12

coab               5pecia}        bits            7     6     5     4     3     2     1     0
meaning   P4   E4   P.3   E3   F'2   E2  PI   EI

En   =  a  =>  Channel   n   i5  off
En   =   i   =>   c=hannel   n   is   cin

Pn   =   a  =>   Channel   n   is   +up
F'n   =   1   =>   channel   n   is   inverted

u6age=   This  message  requests  a  new  display  c]utput   Selection.   The  pli`g-
in     will       set     its       display     5equencer     to    the     Spec:if led
co.ttinations.   The     nun  parameter     indicates     the     number     of
c:ombination5     being        specif ied.      There     may     be     up     tc)      12`     co.ttinations.   A    complete  list     of   combinations  must  be  sent
eac=h   time     a  change   i6  made  to  any  combination.   If   there  are
fewer   than     12  ct.jnbination5     specified,   the  plug-in  will   Set
the     remaining     combinations     tc]     all     0'8.     The     number     of
combinations  in  the  list  Spec:ifies  the  length  of   the  channel
Switching     sequenEe.        The     mainframe       must        append        null
combinations   (all     O`s)   as     necessary  tc}  match  the  number   of
t=ombination6  to  the   length  of   the  sequenc:e.

respon5e=   The    plug-in  will     report  the  new  combination   list  using  the
displ.y  tt.tug  message.

execution  time:     The  plug-in     will   send     the  first    byte  of  either  the
disp1.y    it.tut       message     within       x:{ms    of       Sending       the
acknowledge  tran5pc]rt  packet  f or  the  di.pl.y  tEt  me66age.

error  handling:   If   there  are  no  combinations,   the  plug-in  will   mak:e  no
Ehange  to     any     I:ombination.I+     tliere     ar.     more     than     12
combinations,   the  additional   Eombination6  will   be  ignored.

also  See:  diBpl.y  .t.tLls

Versit]n  2.2 display  .et May   5,    1986
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Command   tranEaction6:

difpl'y ..t  i  di.pl.y ,t.tu.

Version  2.2 display  set

Message  Def initions

May   5,    1986
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names  ditpl.y  tt.tug
Eyntay.:  di.pl.y  .t.tu.  nun  comb.. .

type:   generic  plug-in  Status

meEgage  tokensa

di.pl.y      i:=  06,,

tt,tug         = ==  03,,

parameters:

I).ne            type            vat u.E

nu.                 us                    1   -   12

co.b              Special       bits           7     6    5    4     3    2     i     0
meaning   F`4   E4   P3   E3   P2   E2   PI   EI

En   =  a  =>  Channel   n   if  of i
En   =   1   =:>   channel   n   i5   en

F'n   =   a  =:.   Channel   n   i6  +up
F'n   =   1   =>   Channel   n   iE   inverted

usage:   A    generic  plug-in    i`6e5  this    message  to    report     the    present
status  of     its  disF)lay    outputs.   It  is  sent  in  response  to  a
display.et    or  displ.y    qu.ry    me55age.     The    plug-in    will
report  the     status  a+     all     defined     cft®binationg.     The     rium
parameter     6pecif ies       the     number       c)f     combinations     being
reported.   The  number  a+   combinations  reported  will   match  the
number   Spec:if led     by   the     mainframe.   There     may  be     up   tc)   12
conb i nat i ons .

response:   none

error  handlipg:   none

also  gee:  di.pl.y  .et
command  transactions:

displ.y  query  :  di5pl.y  [t.tuc
di.pl.y  .et  :  diEpl.y  tt.tuf5

Version  2.2 display  €tatuB Hay   5,    1986
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name:  di.p-ttr  qu.ry
syntax:  di.p-ttr  qI.I.ry
type:   generic:   plug-in  command

message  tokens:

di.p-.ttr  ===  18„

qu.ry            ===  02„

parameters:   none

usage:   This  message  i5  sent  to  generiE  pli`g-in6  tc]  request  the  present
Status  of     the  di.play    parameters    for    the    gain,     offset,
bandwidth     and       input     impedance       functions     and     a     delay
paramEter.

response:   The    plug-in  will  Send  the  di.p-ttr  .t.tu5  message  with  all
nan-clef ault  parameters  in  response.

error  handling:   none

al5ci  see:  t]isp-ttr  -t.tus
command  transactions:

di5p_.ttr  query  :  ditp_attr  statu.

Version  2.2 disp_attr  query May   5,    1986
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name:  ditp_.ttr  .t.tu€
syntax!  ditp-ttr  .t.tut  lmpb  {c:hannel   [9.in  gain_min  gainDax
gain_res]  [off..t  of i get_min  o+f set_max  of f get_res]  [diff-++..t
•mpre6  vc:res  plusres  minusres]  [b-nd-idth  bwlres]  [idp.dance
impres]   [d.1.y  rel_delay]  EOD}...

type:   generic  plug-in  Status

message  tokens:

diip-.ttr  ===  18'.

tt,tu,         i ==  03,,

parameters:

n.d,.           typ.          v'| ue=
I.pb             token

acre           I yte
I..t          byte
•ck               byte

deort          byte

chanTie 1         us

gain             token

gaz'"_.J`"      +1Oat

ga..n_.ax     f loot

9ai''_res     uS

a+f .et        token

off s e t _. i n

a++Set_-ax

a+ + s e t _r e s

diffJf+t,t
a.p_res      f lost

yc_res         +loat

plus_re--    +lo.t

Version  2.2

•or.  :  I..t  i  .Ek  i  .bort
011,

02,,

05,,

03,,

i-4

01,,

02,,

f 1 oat

+ I eat

f 1 oat

token            2AiI

di.p_attr  6tatu6 June   16,    1986
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b.nd-idth  token

bHI_res       uE

ilp.dance  token

i.p_res       uE

d.I.y          token

051,

04,,

05,,
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rel_delay  +\®at

EOD                 token            06i.

usage:   This  message  is  gent  by  a  generic  plug-in  to  report  the  c]isplay
Status     ef        its     gain,        c){f5et,     bandwidth     and     impedanc:e
i unc:tion5.   It     also  reports  a  F)lug-in  delay  value.   When   gent
in  response    to  the  di.p-ttr  query  message,  all  nan-default
values  will     be  reported.     When  sent     in  response     to  an  §RE!
query  me55age,   only  Changed  values  will   be  reported.

The  Jppb     parameter   i6     the  long     message  prc)toEol   byte.   See
section  6.i.4    Long  lleg6.g.5  for  the  meaning  and  use  of   this
parameter .

The  channel     parameter   specif ies     the  channel     for  which  the
following  list  of   parameters  applies.

The  q.in     token  clef ines     the  beginning     of   a    gain  parameter
list.   The  gal.n_nJ.n   parameter   Spec:ifies   the  minimum  available
gain   Setting.      The  gal.n_na;¢     parameter   Spec:if ies   the   maximL`m
available  gain  setting.   The  gain_res   parameter   6pecif ies  the
number  of     display  digits     of   resolution  that  are  meaningful
f or  the  gain  i unEtion.

The     a+fset       token     clef ines    the    beginning     of     an     of f 5Et
parameter     list.     The    offset_nl.n     parameter     .pecif ie5    the
minimum  available     offset  setting.     The  offse+_.ax  parameter
•pecif ie6     the       maximum     available       o{{get     setting.        The
offset_res  parameter     6peci+ies  the  resolution  of  the  of f get
Control   in     vc)Its.   The  number   of   digits  to  be  displayEc]   i5  a
function  of     the    present    offset    Setting    anc]    the    offset
resolution  accc]rding  to  the  following  equation:

numJigitE  ±  int{iog„{D=:::::t¥::ueo   +   1

The  int     +unction  trunc:ates    the  value     toward  a.   This  value
repreEent5  the  step  size  of  the  fine  off.et  Control.

The    di++pff.et       token    clef ines      the       beginning       of       a
differential   offset    parameter  list.     The  .|p_ref    parameter

Version  2.2 disp_attr  6tatu5 June   16,    1986
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spec:if ieE  the    resolution  of     the  .mplif ier  offset  func=tion.
The  .,c_res    parameter  .pecif ie6    the  resolution    of     the    vc
func:tion.   The    pJti5_res  parameters    specif ies  the  resolution
of   the    of i set  control     to  the    probe  connec:ted    to  the  plus
input.   The    .jnu5_res  parameter     .peci+ies  the  resolution  a+
the  c)f f get    control   to    the  probe    connected    to    the    minus
i nput .

The  baedwidth     token  clef ine5  the  following  value  to  apply  to
the     bandwidth       limit     function.        The     bwJ_res       parameter   I
gpecif ies  the    number  a+     display  digits    of  resolution  that
are  meaningful   for  the  bandwidth  limit  +unction.

The  iaped.nE.    token  de+ines  the  following  value  to  apply  to
the     input        impedanc:e     funt=tion.        The     I..p_res       parameter   I
speEif ieg  the    number  of     display  digits    of   resolution  that
are  meaningful   for  the   inpL`t   impedanc:e  i unction.

Thedelay    token  defines     the    following     value    to    be     the
relative  delay  through  the  plug-in.   The  reJ_da`/   is  the  delay
dif ferenc:e  +ron  a  the  referenc:e  delay  setting  tc]  the  present
getting.

The  EOD  tot::en   clef ines  the  end   cif   a  channel   display  parameter
definition.     Following     the    EOD    token     is     either     anc]ther
channel   clef inition  or  the  end  of   the  message.

response:   none

errc]r   handling=   none

also  .ee:  disp_.ttr  qu.ry
command  transactions:

disp_attr  query  :  di.p-ttr  .tatuE

Version  2.2 diep_attr  ttatus May   5,    1986
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name:  .rrer  9.n.riE
gyntax=  .rror  ..n.ric  .tatu5  code  index  Channel

type:   plug-in  Status

message  token5I

error            ::=   12il

q.neric      : :a  20|.

parameters:

n.Il,e           typ.           V'| u..
stattJs         tol<en          Eolrm.nd_.rror   i  .x.c_.rror   i

int.rn.I-rror  :  .x.I_warning  :
internal_-arning

I:oon.nd_.rrer  byte    21ii

•x.I_.rrer  byte         22u
internal_error  byte  23"
•xec_warning  byte      25n

internal_warning  byte  26..

c,.,de               ui

lnde.*            tnt

channel        u€

usage:   This  message  is  sent  by  a  generi[  or  a  both  plug-in  when  it  has
detected  a  generic  error.   The  status  parameter   indit:ates  the
category    of       errcir    that    was    detected.     There    are    f ive
c at eg or i eB :

The  [omm.nd_.rror     token   identif ieB    a  command     error.     Thi.
type  of     error   i6    generated  when    the  plug-in    rec®ive5    an
incorrect   command.

The  .xec_.rror    token  identif ie5    an  execution    error.     This
type  of     error  i6    generated  when    the    plug-in    receives    a
Eornmand   it   cannot   e:{eEute.

The  int.rn.I-rror    tolr.en  indicates    an  intern.I  error.   This
type  of     error  i5    generated  when    a  plug-in    has  detected  a
6eriou6  problem    with  its    operation  not     a5  a    result  of     a
command.

Version  2.2 error  generic May   5,    1986
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The  .x.I_..ming    token  indicates  an  execution  warning.   This
type  of     error  is    generated  when    the  plug-in  can  execute  a
command  but     the  results    of   the  execution  in.y  be  unexpected
and  the  user  needs  to  be  notif led.

The  int.rnal+.ming    token  indicates    an  internal     warning.
This  type    of  error     ie  generated    when  a    plug-in  detects  a
problem  with     its  operation  that  is  not  geriou5  but  requires
user  noti+ication.

The  cf»de     parameter     spec:i{ie5     the     message     cocle     +or     the
category.   These     codes  are     clef ined   in  the  Cf).narid  Refererice
Specl.t-I..:at].or)s   document.

The   I.nde^'  parameter   5peEif ies  the  type  o{   +unc:tion  for   whit:h
an  out-of-range  condition  was  detec:ted.   When   the  statLi5   byte
ig  .xec-iarning    and  the    cr]de  value  is  550  c)r   if   the  StatLls
byte  is    .x.I_.rror  and     the  c()de     valiie  ig    2C)5,   the     I.ride^.
parameter     indic:ates       which       function       was       out-of -range
according  to  the  following  table:

J' „ d e X
1

2
3
4

function
vertical   Size
vertical   position
bandwidth   limit
input   impedance

The  mainframe    will   substitute     the     name    of     the     indicted
funt=tion   in     the  text     of     the    error     message    when     it     is
displayed  or  sent  over   the  external   bus.   The  jride^`  parameter
has  no     meaning   for     generiE  plugin5     when  reporting     errc)r6
other   than     the  oi`t-of-range  conclition.   A  Zero  value  will   be
used  f or  the  ..ridex  parameter   in  these  cases.

The  chanrieJ     parameter   indicates  th.  c:hannel   associated  with
the  error.      If   the     errc}r   is    not  a5sociatec]  with  a  c:hannel,
the  char7r7eJ   parameter   will   be  set   to  a.

When  this    error  message     iE  generated     in    r.sponge     to    an
a6ynEhronou6   event      (iE.   not     a   command   from  the   mainframe),
the  plug-in     will   send     an  §R0     to  the     mainframe.   The  .rror
g.neri[    message    will     be    Sent    as    the    response    to    the
sut]sequent  §RO  qu.ry  message.

response:   none

error  handling:   this  is  it

also  see:  .rrer  5h.rt
command   transac:tionsi

§Fto  qu.ry  :  .rror  9.n.riE

Version  2.2 error  generic May   5,    1986
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name;  .rror  r.q_t.xt
syntaxs  .rrer  r.q_t.xt  code  index
type:   Smart  plug-in  Command

in.5sage  tokens:

Mror            !:=   12il

req_t.xt     ::f=  ol,.

Parameters:

n.foe            type            v.1 u.s

c,,de               ui

index             ±r\t

usage:   The     mainframe  will     fiend  thit     message  to     a  Smart     plug-in  to
request  error     te:<t  for  a  spec:i+ic  error.   The  mainframe  will
use  the    cttde  and  ..rlde,\'  parameters  in  thi.  message  are  those
reported  by    the  smart    plug-in  in    a  previous    .rror    tmart
meE5age.

response:       The  pli`g-in    will   respond    with  the    .rrtr  t.xt  message  to
Supply  the  te:<t   to  the  mainframe.

error  handling:   This  i6  it

also  see:  .rrE)r  imart,  .rrer  t.xt,  .xtern.I  op.r+ompl
command  transactions:

•rrer rei]_text  :  .rrer  t.xt

Version  2.2 error  req_text May   5,    1986
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name:  .rror  timrt
syntax=  .rrer  .A.rt  .tatu€  code  index  channel

type:   plug-in  Status

message  tokens:

error           i:=   12i|

d,rt              ===   21,,

parameters:

n.o.          type          v.1 u.t
status        tote.en          coon.nd-rror   i  .x.c_.rror   :

int.rn-1_.rrer  :  .x.I-II.ming  :
internal_w.ming

command_.rror  byte    21|i

•xec-rror  byte         22il
internal_.rror  byte  25i®

exec_w.ming  byte      25"

int.rn&1-I..ming  byte  26i.

c,,de               ui

index            int                 bit   15  must   be  Set

channel        uE

usage:   This    message  is    Sent  by  a  .o.rt  or  a  both  plug-in  when  it  has
detec:ted     an    error.     The    status     parameter     indicates    the
category    of       error    that    was    detec:ted.     There    are    i ive
c ategor i e5 =

The  comm.nd-rror    token  identif ies    a  command    error.     This
type  of     error  is    generated  when    the  plug-in    receives    an
incorrect   command.

The  .x.I_.rror    token   identif ies    an  e:<ec:ution     errc}r.     This
type  of     error  is    generated  when    the    plug-in    receives    a
command   it   cannot   exec:ute.

The  int.rn.I_.rror    token  indiEatec    an  internal  error.   This
type  of     error  is    generated  when    a  plug-in    has  detected  a
€eriou6  problem    with  its    operation  not     ai  a    result  c)i     a
command .

Version  2.2 error  Smart May   5,    1986
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The  .x.I-i.ming    token  indiEates  an  e`^ecution  warning.   This
type  of     error  i5    generated  when    the  plug-in  can  execute  a
command  but     the  results    of   the  execution  may  be  unexpected
and  the  u.er  needs  to  be  notif led.

The  int.rn.I-ii.ming    token  indicates    an  internal    warning.
This  type    of   error     i6  generated    when  a    Plug-in  detec:ts  a
problem  with    its  operation  that  i6  not  .erious  but  requires
user  notif ication.

The  c{)de     parameter     6peEi+ies     the     me55age     Code     +or     the
category.   These     codes  are     clef ined   in   the  ColDar7d  Aefererice
Specif icatians  clocumer`t.

The  charirieJ     parameter   indicates  the  I:hannel   aE5oc:iated   with
the  error.     If   the    error  is    not  assoc:iated  with  a  channel,
the  charirieJ   parameter   will   be  set   to  0.

The   I.Ode.¥     parameter   is  used  to  indiEate     a  spec:if ic:   message
associated  with    the  error.     The    mainframe    will     use     this
parameter  in  the  .rror  r.q_t.xt  message  to  5eleEt  the  proper
text  i or     the  error.     Bit   15    of   the  I.ride,¥  parameter  must  be
set   (negative     integer)   by     the  smart     plug-in  when   it  Sends
the  .rror    tmart  me55age.     The  mainframe    uses  this    bit     to
eeF)arate  smart     plug-in   index     values  i ron     mainframe     index
val L'es ,

When  this     error  message     i6  generated     in    response     to    an
a5ynchronc]u5  event      tie.   nc)t     a  command   from  ttie  mainframe),
the  plug-in     will   send     an  §R0     to  the     mainframe.   The  .rror
sin.rt  message  will   be  sent  as  the  response  to  the  .ubsequent
§R0  query  message.

respcin5e:   none

error  handling:   This  ig  it

also  see:  .rror  g.neriE,  .rror  r.q_t.xt,  .rror  t.xt
command  transactions:

SF`B  qu.ry  :  .rror  .in.rt

Version  2.2 error  Smart May   5,    1986
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name:  .rror  t.xt
Syntax:  .rrer  t.xt  text
type:   smart  plug-in  status

me55age  tokens:

•rror            = t=   12|I

t,xt               s==  05,,

parameters:

i[i.oe            typ.            v.1 u.s

text              String         includes  ./.a,   ./.b  and  ./.E  constructs,
e`*cludes  ./.A  construct

usage:   This  me65agE  i6  sent  by  a  Smart  plug-in  in  rE5pon5e  to  an  .rror
r.q_t.xt  me55age  from  the  mainframe.   This  message  i6  used  tc}
Supply  error     message  te)<t     for  display  or  transmission  over
the  e:{ternal   bus  by  the  mainf ramp.

The  tejt.i     parameter     i5    the    aEtual     text     te    be    sent     or
displayed   anc]     is   limited     to  4(-J     displayed   c:haracters.   This
text   may     cc]ntain  e5c:ape     sequences     in     additic]n     to     thc]se
normally  defined     for   strings.     These  are     the  ./.a,   ./.b  anc]  ./.E
Sequences   (the     ./.A  sequenc:e     is  not   inEIL`ded   for   smart   plug-
ins}.   They   have   the   following   meaning:

•/.a  -     5pecif ie5  the     channel   number.      When  the     mainf rame   is
i ormatting  either     generic  or     smart  plug-in  error  messages,
it  will   replace  this  6equenEe  a+   characters  with  the  numeric
value  of  the  chaririej   parameter  of  the  Hror  .in.rt  message.
•/.A  -     i5  reserved     for  generic     function  types  for  parameter
out-of-range     conditions.     This    will     be     replaced     by     the
mainframe  with     the  func:tion     name   indicated     by     the     I.ride,`.
Parameter  of     the  .rror    gen.ric  me56age.   Smart  plugins  must
not  use  the  ./.A  construc:t   in  error  te:<ts.
•/.b     -       6peEif ies     the       c:ompartment     identif ier.     When     the
mainframe  is     formatting  either     generic     or     smart     plug-in
error  messages,     it  will   replace  this  Sequence  o{   characters
with  the  compartment   identif ier  of  the  plug-in  that  Sent  the
•rror  .in.rt    message.   This    identi+ier  is  a  Single  character
(eg.    L,   C'   R).

•/.a  -.     Spec:if ie6  the     compartment   name.   When  the  mainframe   i5
fc]rmatting  either    generic  er  plug-in  error  messages  it  will
replace  this     seqL`ence  of     characters  with     the    compartment
name  of     the  plug-in    that  Sent  the  .rror  im.rt  message.   The

Version  2.2 error  text May   5,    1986
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c:ompartment  name     is  a     word  describing   the  Eompartment   {eg.
left,   Center,  right).

When  the     percent   sign     i6  followed     by  any  other  c:harac:ter,
that  c:haracter     only  will     be  displayed.     Thu.  ./../.    causes    a
Single  ./.  to  be  di.played.

response:   nc]ne

error  handling:   This  is  it

also  gee:  .rrer  r.q_t.xt,  .rror  .in.rt,  .xt.rn.1  op.r_Eempl
Command   transac:tions:

•rror req_t.xt  :  .rror  t.xt

Version  2.2 error  text May   5,    1986
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names  .xt.rn.1  fpJutton
syntax:  .xt.rn.I  +pJutten  button
type:   Smart  plug-in  command

me66age  token6g

•xt.rn.I     a l=   1Bi.

fpJutton  =:-C)E„

parameters:

n.a.          typ.          v'| u.s
buttr,„          u5

usage:   This    message  iE     gent  by  a  Smart  plug-in  when  one  of   its  front
panel   buttons     is  pressed     and  the    front  panel     mode  is  not
locked.    (See    .xt.rn.1   fpDode.)     The  bu+tor7     parameter   i5  a
ccide  number     that   indicates     which  front     panel     button     was
pressed.   This     value  c)nly     has  meaning     to  the  smart   plug-in
that   i€gues  this  me65age.   The  mainframe  may  use  this  message
to  trigger    the    sending    of     a    Eervic:e    request    .ver     the
e}:ternal   bus   indicating   a  button  was  pressed.   The  clef inition
of   which  buttons  are   indicated  by  which  numbers  iE  specif led
in   the  smart   plug-in's  EIS.

The  plug-in   must   Send   an   SR0  when   the  button   i6  preEsec]   then
send  this     message  in     re6ponEe  to    the  subsequent  §F`B  qu.ry
message.

response:   none

error  handling:   none

also  see:  .xtern.1  fp-ode
command   transac:tions:

BF`B  qu.ry  :  .xt.rn.1  f pJutton

Version  2.2 external  i pjutton May   5,    1986
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name:  .xt.rn.1  +ppode
syntax:  .xt.rnal  +p-ed.  mode

type:   .mart  plug-in  Eommand

message  tokens:

•xt.rn.1     : :=   1Elii

fpulode       ::=   10„

parameters:

n.n.          type          v'| u..
lode              token            locked   i   LinloEk.d

lock.d        byte             01„

unlock.d    byte            02„

usage:   This    message  i5    gent  to  Smart  plug-in6  to  Control   i rant  panel
modes.   When     the  lock.d     stattJ5   token     i5  Sent,   the  plug-ins
will   not     report  front     panel   button     pushes.   They  will   alsc]
not  take    any  action     when  a    front  panel   button  is  pre55ed.
When  the    unloEk.d  status     token   i5     Sent,   the     plug-in  will
resume  normal     operation   in    response  to    front  panel   button
presses.

response:   The    I)lug-in  will     send  the  .xtern.1.t.tug  message  with  the
r..dy  status     tc]ken  indit:ating     it  has  enterec]  the  requested
mode,

error  handling:   none

also  See:  .xt.rn.I  fpJutton,  .xternal  .t.tus
Eommand  tran5action5:

•xt.rn.1  fp-od-  =  .xt.rn.1  .t.tu. r..dy

Version  2.2 external   f p_mode May   5,    1986
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names  .xt.rn.I  g.t
fynt.x:  .xt.rn.1  g.t
tyF)e:   Smart   plug-in   cc)mmand/Status

message  tokens:

•xternal     i :=  18,.

9.t                  ===   OF"

parameters:   none

usage:   This     me55age   iE     Sent   by     the  mainframe     to  Smart     plug-ins  to
cause  them     tc}  e}<ec:ute     the  group     e}<eEute  trigger     function
de+ined  i or  the  e;{ternal   interf ac:e.   It   i5  only  sent  to  smart
plug-ins  that    have  5peci{ied     in  the    plugin_Eonfig    it.tus
message  that   they  5uppc]rt   the  group   e>:ecute  trigger   func=tion
using  the  get  tot:en.

re5pon6e:   The  plug-in  will   perform  the  spec:if ied   action  and  return  the
•xtErnal  get  message.

errc)r   handling:   none

al5c]  see:   Eonfig+1ugin  st.tus

c:ommand   transac:tion5:

•xternal  get  :  .xt.rnal  get

Version  2.2 external  get May   5,    1996
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name:  .xt.rn.1  h.lp-u.ry
syntax€  .xt.rn-I  h.lpdu.ry
type:   smart  plug-in   Command

message  tokens:

•xt.rnal     ::=  1Bi.

h.lp_query  ::=  09»

paralTieters:

usage:   This     me55age   i5     Sent   to  each  smart  pli`g-in  when  the  mainframe
rec:elves  the  help  query  command  from  the  external   inter+ac:e.

re.pon6e:   The    plug-in  will     6enc]  the    .xternal  h.lp_tt.tug  me5£age  in
response.

error  handling:   none

also  See:  .xt.rnal  hElp-tatu5
Command   transac:tions:

external  help_query  :  .xt.rnal  h.1p_tt.tug

Version  2.2 external   help_qLiery May   5,    1986



ilk  Main+rame/F'1ug-In  Software   Interface

name:  .xt.rn.I  h.lp-t.tu.
syntax:  .xt.rn.I  h.1p_.t.tut  lmpb  [1ength  etatus]

type:   .mart  plug-in  status

meg5age  tokens:

•xternal     ::=   1Bii

h.1p_tt.tut  : :=  OA|I

parameters:

n.On           typ.

1 mpb                  tc]ken

mere             byte

I.€t            byte
•ck               byte

thort         byt e

v,|u,t
aer.  i  la.t  :  .Ek  i  .bert
01,,

02,,

03,,

041,
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let.gth         us

statt`5         String

usage:   This     message   ig  Sent  by  Smart  plug-ins  when  they  have  rec=Eived
the  .xt.rn.1     help_query  message.     Smart  plug-in6    use    this
ITlegsage  to     report   information     about   commands     SUF)ported  by
that  plug-in     over  the    external   bus.     The  Jppb  parameter   i5
the  long     message  protocol     byte.     See     eec:tion     6.1.4     Long
Mess.get  for     the  meaning     and  use    of  this    parameter.     The
Jer.g+A  parameter     fpeEif ies    the    number     of     bytes     in     the
message  following  the  jerigth  parameter.   The  status  parameter
is  a  character  String  of   ASCII   te:<t   in  bus  compatible  format
indic:ating   the     commands  Supported  by  the  plug-in.   The  pliig-
in  i5     responsible  to    prepend     compartment     identif iers    to
plug-in   Command   names.

response:   none

error  handling:   none

also  tee:   e}:ternal   help_query

Command   tran6aEtion6:

•xt.rnal  help_query  =  .xt.rn.1  h.lp_.t.tut

Version  2.2 external  help_€tatu5 Hay   5,    1986
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name:  .xt.rn.I  int.rfJ.t.
syntax:  .xt.rn.1  int.r+J.t.1mpb  [1ength  data]

type:   mainframe/Smart  plug-in  command

me5eage  tokens:

•xt.rnal     : :=  18,.

interf_d.t.  : :=  OEliI

parameters:

n.Itle            typ.            val ue5

lmpb            tok.n          .or.   :   I..t   :  .Ek   i  -I)art

eore             byte             01„

|.st           byte           02,,
.=k               byte             03„

•bort          byte            04»

length         us

data             bytes

usage:   This     message  i6     Cent     by     a     smart     pli`g-in     when     it     has     a
r.quirement  to    send  information    out  the  external   interf ace
(usually   in     response  to     a  Command   from  the   interface).   The
Japb  parameter     i6    the     long     message     protocol     byte.     See
6eEtion  6.1.4    Long  Me5sag.i  for  the  meaning  and  use  o+   this
parameter.   The     Jer}gth   parameter     specif ie5     the     ni`mber     of
bytes   in     the  message     following  the     jer}gth  parameter.      The
data  i5    interface  ready     information    to    be    sent     by    the
mainf rame  over  the  interf ace.

reEpon€e:   The    mainframe  will     Send  the    .xt.rn.1.t.tug  r.-dy  message
when   it  has  completed  the  operation.

error  handling:   none

also  see:  .xtern.1  it.tus
command   tran6actionE:

•xt.rn.1  int.rf J.t.  :  .xt.rn.1  tt.tLi[ ready

Version  2.2 e:<ternal   interf _data May   5,    1986
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name:  .xt.rn.1  long_form

syntax:  .xt.rnal  long_ford  mode

type:   smart   plug-in   Command

message  tokens:

•xtern.I     i ==   18..

long_for fA  ::=  05„

parameters:

n.me           type           v.I u..
lode             token           on   i   ef f

On                    byte               01,,

of f                byte             02it

usage:   This  message   i6  sent   by  the  main+rame  to  Smart  plug-ins  when   it
has  rec:eived     a  command     i ron  the  external   bus  to  change  the
State  of     reporting  mode.   The  on  .I.the  token  enables  the  long
i arm    of      re5pc)n6es    to    .xtern.I    t.t_query    and    .xternal
h.1p-uery  commands.     The  a+f     .tJde  token     enables  the  shctrt
f arm  a+   reporting.

re6pDnse:   The    pli`g-in  will     send  the  .xternal   tt.tug  message  with  the
r.ady  n}(tde   token  when   it   has  entered  the  specif ied  mc)de.

error  handling:   nc)ne

also    See:      .xt.rn.I    h.1pduery,      .xtErn.I    help_.tatui,      extern.1
€et_query,  .xt.rn.I  .et_€tatu5,  .xtern.1  st.tLi.

Command   tran5ac:tions:

•xtern.1  long_i orfn  :  .xt.rn.I  tt.tus  r..dy

Ver5icin   2.2 e`Aternal   long_f arm May   5,    1986
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names  .xt.rn.I  n.t..9e
•yntax!  .xt.rn.1  o.i..g.  lmpb  [length  me6tage]

type:   .mart  plug-in  command

ne6sage  tokens:

•xt.rn.1     ::=   1EliI

..E€.ge       I t=  01I,

parameters:

n-
|mpb

acre
I,£t
ck

toort
length

Me56age  Def initions

type           v.1 u.i
token          oar.  i  I..t  i  .ck  I  .bort
byte              01,,

byte             02„

byte             03,,

byte             04,,

uS

Ies5age       bytes

usage:   This    me66age  ie    Sent  to  .mart  plug-ins  when  the  mainf rame  has
received  an  e:<ternal   interface  message  for  that  plug-in.   The
J.pb  parameter     i5     the     long     message     protoc=ol     byte.     See
6ec:tion  6.i.4    Long  Meg.ag.i  for  the  meaning  and  use  o{   this
parameter.   The     length  parameter     Bpeci+ies     the    number     of
bytes   in     the  message     fc)llowing  the     Jerigth  parameter.     The
•e55age  parameter     i5    a     list     of     bytes    produced    by    the
mainframE's  external     interfac=e  par6er     based  on     the     table
uploaded  by  the  plug-in.

re6pon5e:   The  plug-in  will   send  the  .xt.rn.1.t.tug  r.ady  message  when
it  has  completed  the  requested  action.

error  hanclling:     The  plug-in     will   report     errors  using     the    Standard
error  handling    messages.rror    .hart,    .rror    r.q_t.xt    and
error  text.

also tee:  .xt.rn.I  .t.tu. r.-dy
Eommand  transac:tions:

•xt.rn.I  .e.Eage  :  .xt.rn.1  €t.tut r..I)y

Version  2.2 external   fnesfage May   5,    19a6
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name:  .xt.rn.1  eperjohpl
syntax:  .xt.rn.1  operjenpl  code  index  channel

type:   smart  plug-in  command

message  tokens:

•xtern.l     : ==   1Bi.

oper_cofbpl   I :I  oci.

parameters:

n.ilie            type            v.I u.a

code               ui

index             ir`t

chaT\ne I         u=

usage:   This     me55age   i5     gent   by     a  plug-in     when   it     has  completed   an
action   from     a  spec:ific     list  defined     for   this  message.   The|
cf»de   parameter     Spec:i+ies  the     type  of     operation     that     was
completed.   The     I.ride,`.  parameter   indicates  a  spec:i+ic   message
asBoc:iatecl   with     the  completed     operation.   The     te!{t   of     the
message  may     be  reqi`e5tec]     by  the     main+rame  using  the  error
req_text  message     ancl  will     be  reported  by  the  plug-in  using
the  .rror    t.xt  message.   The  charineJ  parameter   indicates  the
c:hannel   related     to  the     operation.   If     the  operation   is  nc)t
channel   related,   the  channel   parameter  will   be  set  to  (:).

response:   The    mainframe  will     send  the    .xternal   .tatu5  ready  message
when     it     has     completed     handling     the     operatic}n     complete
funEtion,

error   handling=   none

also  see:  .rror  r.q_t.xt,  error  text,  .xt.rnal  .t.tug
command   tran5ac:tions:

•xtern.I  oper_I:ofnpl   :  ext.rn.I  status  r.ady

Version  2.2 e:<|ernal   oper_cDmpl May   5,    1986
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name:  .xt.rn.1  r.q_t.ble
Syntax:  .xt.rn.I  r.q_t.bl.  ttype  +type

type:   Smart  I)lug-in  command

message  tokens:

•xt.rnal     ::=   1Bil

r.I)_t.bl.  ===  C,2„

parameters:

n,me

ttype

E

Ft

ft`/pe

CF

type           v.I ues
token            E   i   R

byte             45„

byte             5=„

token          EF

byte                 C,1|,

Message  Definitions

ii6age:   This     message   ie     Sent   by     the  mainframe     diiring  the     power     up
sequenc=e  to  smart  plug-in5  to  request  their  parse  tables  i or
the  e>:ternal     inter+ac:e.   The     ttype   parameter     speci+ies  the
type  of     table  requested.     The  two    types  clef ined  are  type  E
and   type    R.   The     ftype   parameter     Spec:if ies  the     bus  +ormat
being  requested.     Presently,   the    only  Supported     format     is
EF.

re5pon5e:   The    pli`g-in    will     Bend    the    .xtern.I     t.bl._I.ta    message
Supplying  the  requested  data.

error  handling:   none

also  see:  .xternal  t.bl._data
Eommand   tran5actic)n5:

•xt.rnal  r.q_t.ble  :  .xt.rnal  t.ble_a.tI

Version  2.2 e:<ternal   req_t.ble May   5,    1986
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'-     n.me:  .xtnn.I  ..t_a.t.
Syntax:  .xt.rn.1..t_d.t.  lmpb  [1ength  data]

type:   .hart  plug-in  c:ommand

in.a..ge  tokens:

•xt.rnal     : !=   1BiI

•.t_d'ta    ===  08..

parameters:
n,ne          typ.          y.I u.i
lmpb               token

Apre             byt e

I ,.t           byte
=k                byte

bort          byte

aer.  i  I.it  :  .Ek  I  .bort
Oil,

02,,

03,,

04,,
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length          ue

data             bytes

usage:   This     message  i6    gent  to  Smart  plug-in.  when  the  mainframe  has
rec=eivec]   a     binary  setting     from  the     e:<ternal   bus.   The   Jmpb
parameter   is     the  long     message  protocol     byte.   §.e     Eec:tion
6.1.4    Long    H.€5ages    for     the    meaning     and     use    ®f     this
parameter.   The     length  parameter     .pecif ies    the    number     of
bytes  in     the  message     following  the     Jerigth  parameter.     The
data  bytes    are  binary  values  that  the  plug-in  reported  in  a
previoi`s  .xtern.I  set_d.t.  me6gage.

reEpon5e: The  plug-in  will  Send  the  .xt.rn.I  .t.tt)f  r..dy  message  when
it  has    Set   itself  ac:carding  to  the  requirements  cif  the  data
in  tlie  .xt.rn.I  ..t_a.t.  nessage.

error  handling:   none

al.a  See:  .xt.rn.1  ..t_.t.tLiE,  .xt.rn.I  .t.ttJ.
command  transac:tiong:

•xtern.1  tEt_a.t.  :  .xt.rn.1  tt.tu.

Version  2.2 external  .et_dot. June   16,   1986
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name:  .xt.rn.I  ..t_qu.ry
syntax i  .xt.rn.I  ..t_query
type:   .mart  plug-in  command

message  tokens:

xtern,I      i ==   1E,,,

..t_qu.ry  i :=  06'.

parameter.:   none

usage:   This    me.Sage  is  sent  to  .marl  plug-in6  to  request  Setting  data
f or  the  external  bus.

recpon6e:   The    plug-in  will    send  the    .xt.rn.I    ..t_d.ta    message    to
report  the  requested  data.

error  handling:   none

also  see:  .xt.rn.1  ..t_d.t.
Command   tran6ac:tion6:

external  ..t_qu.ry  :  .xt.rn.I  t.t_.t.tug

Version  2.2 ext.rn.1  Set_query June   16,    1986
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name:  .xt.rn.1  ..t-t.tug
syntax:  .xt.rnal  .et_-t.tu.  lmpb  [1ength  €tatu5]

type:   plug-in/mainframe  Status

message  tokens:

•xtern.1     : :=  18..

€,t-t.tug  ===  07,,

parameters:

n.ne           type           v.I u.5
1 mpb                    tel<:En

acre            byt e

I.5t            byte
.ck              byte

.I)art          byt e

•ore  i  I.5t  i  .ck   i  .bort
01,,

02,,

051,

(-J4,,
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length          u=

status         bytes

usage:   This     message   is     gent  by     Smart  plug-ins     in     response     tc)     an
•xternal   Set_query    message.   The     jnpb  parameter   i5  the  long
message  protocol     byte.   See    eec:tion  6.1.4  Long  M.i.aoE£  +or
the  meaning     ancl  use  of   this  parameter.   The  jeng+A   parameter
5pe[if ie5  the     number   of     bytes   in   the  message  fc]11owing   the
lerlgth  paramEter.   The  data   being  returned   i5  of   two  formats.
If   the     long_fom  et..)iJe   is  en,   the  data  will   be  in  A§CII,   bus
ready  fc)rmat.   If  the  long_form  lode   i5  a+f ,   the  data  will   be
in  binary     format.   This    data  may  be  returned  to  the  plug-in
at  a  future  time  to  restore  plug-in  operation  to  the  present
Settings.

response:   none

error  handling:   none

also  See:  .xt.rn.I  -et_qu.ry
command  transactions:

•xtern.I  tetduery  :  .xtern.I  tat_data

Version  2.2 external   Bet_Status May   5,    1986
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name:  .xt.rn.I  -t.ttJ.
syntax:  .xt.rn.I  .t.tut  6tatu6
type:   mainframe/smart  plug-in  status

me55age  tokens:

•xtern-1     I :=   1B|I

.t.tug         i ==  031,

parameters:

n.in.           typ.           v.1 u.5
std+u5        token          r..dy

r..dy          byte            01..

usage:   The     mainframe  or  pli`g-in  will   send  this  message  in  response  to
the  .xt.rn.I  +pulode,  .xternal  long_forin,  extern.1  t.tJ.t.,
•xternal    oper_[ompl,      .xt.rnal    interf_d.ta    and    .xtern.I
message  messages     clef ined  for     this  interface.     This  message
indic:ates  that     the  plug-in     or  mainframe     has  performec]   the
requested  task  and   i6  ready  for  the  ne:.:t   c}peration.

response:   none

error  handling:   none

alsc)  see:    .xternal  fp_mode,    .xtern.I  long_form,    .xternal    t.tJata,
external  heE5age,  .xt.rn.1  op.r_Eoopl ,  co<ternal  interf_data   I

Command  transactions:

•xt.rn.1  fppode  i  .xtern.l  tt.tus r..dy
•xt.rn.I  long_form  :  .xtern.1  tt.tut  r-ady
•xt.rnal  setJata  =  .xt.rn.1  tt.tut r.ady
•xtern.1  fbess.ge  :  ext.rn.1  .t.tut  r..dy
•xt.rn.I  eper_Eodipl  !  .xtern.1  .t.tLi5  r..dy
•xtern&1  int.rf _data  I  .xtern.I  .t.tu. r..dy

VerEic)n   2.2 external  ttatu5 May   5,    1986
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~     name:  .xt.rn.1  t.bl.J.t.
i        syntax:.xt.rn.I  t.bl._a.t.1mpb  [ttype  ftype  data]

type:   smart  plug-in  status

message  tokens=

•xt.rnal     =!=   1Bil

t,ble_d.ta  ===  04|.

parameters:
n,"E            typ.            Y.1 u.g

|mpb               tc,I,en

more             byte

1,it            byte

ck                byte

bort          byte

ttype            tc,ken

E                    byte

Ft                      byte

f type           token

cJ            byte

more   i   I..t   i  .ck   :  .bort

01,,

C,2,,

03,,

04,,

E:R

45,,

52,,

CF
Oil,
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data             bytes

usage:   This    message  i5     Sent  by     Smart  plug-in5     in     response     to    an
•xt.rn.I  r.q_t.ble    me55age.   The    jnpb  parameter  is  the  lt]ng
message  protocol     byte.   See     Section  6.1.4  Long  He65.ge5  for  I
the  meaning     and  use    of   this  parameter.   The  ttype   parameter
Spec:i+ies  the  type  of   table  requested.   The  two  types  clef ined
are  type  E  and  type  R.   The  t.type   parameter   spec:if ies  the  bi`s
format  being  requested.   Presently,   the  only  suppc]rted  format
i5  CJ.

response:   none

error  handling:   none

also  see:  .xternal  r.I_table

Version  2.2 e>:ternal   table_data May   5,    1986
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command   tran6aEtion5:

•xt.rn.I  req_t.ble  :  .xtern.I  t-bl-jl.ta

Version  2.2 External   table_data

Message  Def initic]ns

May   5,    1986
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names  +unction  ..lest

Syntax:  functlco  ..1.ct  mode  ttatu6  .eq_nun  data

type:   Smart  plug-in  command

oe56age  tokens:

+unEtion     I:=   1C|I

||,Et           ===   01,,

parameters:
n-       typ.
•ode              token

dl.pl.y     byte
trloger     t,yte
status         token

n,bl.        byte

ditichl.      byte

v,I Lroe

iepl.y  I  tri,ger
06,,

07,,

nlbl,  :  di,,bl.

01,,

02,,
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5eq_nun        us

data            byt.s

usagE:   This     message  is     Bent   by     the  mainf rame     when  .     Smart   plug-in
function   ig     .elected.   Smart  plug-in  func:tion.  are  Spec:if iec]
in  the  data  uploaded  in  the  .xt.rn.1  tlLbl._d.t.  message.

The    .()de     parameter    6pecif ies    the    output    mode    i or     th.
i unctit]n.   The    di5pl.y  token  requests  the  f unction  output  to
be  enabled    or  disabled    on  the    display  path.     The    trigger
toll:en  requests  the  function  output  to  be  enabled  or  disabled
on  the  trigger  path.

The  status    parameter  enables    or  di.ableg    the  output.     The
•n.bl.  token    request.  the    +unction  output  to  be  enabled  to
the  specif ied    path.   The  di..bl.  token  requests  the  +unction
output  to  be  disabled  from  the  .pecif ied  patti.

The  Seq_nun     parameter   6pecif i.5  the  combination  Clot   in  the
display  6equenEer    for  which    tl'ie  function'6  output   is  to  b.
enabled  or     dieabl.d.   Function     outputs  may    be  individually
enabled  or    di..bled  for  each  sequenc:e  combination  in  either
the  display  or  trigger  paths.

Ver.ion  2.2 function  select June   16,   19e6
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The  data    parameter  specif ies  whit:h  function  is  €eleEted  and
how  the    plug-in  is  to  Combine  inputs  to  that  i unction.   This
information  i6    a  116t    of  byt.s    th.t  is  int.rpreted  by  the
plug-in.

reeponie;   The    plug-in  will    Send  the    fun[tien  tt.tul  nei6age  when  it
has  completed  the  requested  action.

•rrer  handling:   See  the  funEtion  .t.tut  meEgage.

also  ieef  function  .t.tug
Command   tran6ac:tion6:

function  ..le[t  :  funEtion  .t.tui

Version  2.2 function  .elect June   16,    1986
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name:  function  .t.tti.
Syntax:  fun[tion  .t.tut  6t.tug
typEf   smart  plug-in  status

me66age  tokens:

function     :==   1CiI

tt,tuE         : :=  C,3,,

parameters:

n.®e            type            v.I ue[

5tattJ5        token          r..dy   i  un.b).

ready           byte             01,.

unabl e        byte            02„

usage:   This    message  is    sent  by    a  Smart     pli(g-in  in    response     to    a
funEtion  EeleEt     message.   The  5ta+LJ5   parameter   indicates  thE
plug-in  status.   The  r..dy  status  token  indicates  the  plug-in
has  c:hanged   its  opEration   to  provide  the  spec=if led  function.
The  un.bl.     statuLi   tok.en     inc]icates  the  plug-in   i5  i`nable  to
pert arm  the  requested  function.

response:   none

error  handling:   See  te:.:t

also  see:   +unEtion  tel.Et

c:ommand   transactions:

function  5.I.Et  =  +unction  .t.tug

Version  2.2 f unEtion  Status Hay   5,    1986
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name:  g.in  qu.ry

Syntax:   g.in  qu.ry  channel

type:   generic  plug-in  command

me5gage  tokens:

g.in                 ===   01..

query            i ==  02"

parameters:

n.ne           type          v.I u.i
channel        u6 i-4

Me85age  Def inition€

usage=   This    message  requests    the  plug-in     to  report  the  gain  setting
for   the   Spec:ifiEd   chaririej.

response:   The    plug-in  will   report  the  new  gain  setting  using  tlie  g.in
Etatus  message.

execution  time:     The  plug-in     will   Send     the  i irst     byte  of     the    g.in
•t.tuE     message     within     xxmE     of     sending     the     ac:lmowledge
transport  pac:ket  tor  the  g.in  qu.ry  message.

error  handling:      If   a     channel   number     is  received     a5  part     of   a  gain
query  message  that  a  pli`g-in  does  not   have,   the  plug-in  will
return  a  gain  .t.tu.  message  for  an  unspec:ified  channel.

also  see:    gain  .et  Coarse,  g.in  .et  fine,  g.in  5t.tu.,  .rror  generic,
off let  Set  .bs,  of f5et  tt&tuE

c:ommand   tran5ac:tion6:

9.in  query  :  g.in  .t.tug

Version   2.2 gain  query May   5,    1986



ilk  Main fr.me/Plug-In  §oftwar.  Interface page  265

names  ..in ..t  .b.
tyntaxg  ..in  ..t  .bt  ch.nnel  value
type:   generic  plug-in  command

di.55age  tor`en6:

.in                =!=   01..

et                    gg=   01,,

parameter®:

n.n.          typ.         v.I u..
•bs               token           Oil.

chanrieJ        u6                     1   -  4

yaJue            i loat

usage:   This  message  requests  a  new  gain  .etting  of   i.aJue  units/div  fc)r
the  specif led     channel.   It     is  an     absolute  setting  command.
The  plug-in     will   checl<     that   the  gain   lJajue   lies  within  the
ac:hievable  limits  of   the  plug-in  and  the  presently  conn.cted
probe.   If     it  does,     the  plug-in  will   change  the  gain  of   the
6peci+led  channej   to  the  requested   vaJu®.   If   vajue  specif ies
more  resolution     than  the    plug-in  can     achieve,   the  plug-in
will   round    the  requested     yajue  to    the  nearest    achievable
•etting  and    get  the  gain  to  that  value.   A  gain  .etting  that
does  not     correspond  to  a  coarse  gain  Setting  is  ac:hieved  by
tielecting  the     next   lower     coarse  gain  Betting  and  adjusting
the  i ine  getting.

The  plug-in     will   calculate    a  new  offset  .ctuaj   yajue  based
on  the    new  gain     setting  and     the  present     a+i Set  reque±-ted
iJaJue.    If     the  new     actuaj   iJajue     is  different     from  tlie  old
actual   .JaJue,     the  plug-in  will   change  the  a+fset  to  the  new
actuaJ   ..ajue.     See  the    .ff.et  ..t    .b.  me6.age.     This    will
cau6ea    differential     offset     value    to    be    changec]     in    a
cliff erential   plug-in.   See  the  di++_of+..t  ..t  message.

response:   The    plug-in  will   report  the  new  gain  Setting  using  th.  g.in
•t.tuE  message.   The  value  a+  gain  reported  will   be  th.  value
to  which     the  plug-in     gain  i£     .ctually  set.     This    may    be
different   tin    the  Ease    of     rounding)     from    the    r.quested
value.   I+     the  offset    has  changed,     the  plug-in  will   report
the  new    a+feet  value  f ir6t  using  the  off-.t  .t.tu.  message.
In  differential     plug-ins,   a    new  differenti.I     offset    will
also  be    reported  using    the  dif+_off..t    .t.tu.  mes.age.   If
the  limits    of  the  gain  or  offset  functic)nE  are  changed,   the
plug-in  will  also  .end  the  di.P_.ttr  .t.tus  message.

Versicin  2.2 gain  .et  'b5 June   16,    1986
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- name:  g.in  ..t  .I)t
€yntax3  q.in  ..t  .bE  channel  value

type:   generic  plug-in  comiiiand

meg6age  tc]ken6:

9.in                  ===   C,1'.

et                  i:=  01,,

parameters:

n.in.            type            v.I u.E
•b.                token           O1,t

channe 1          uE= 1-4

page  265

vaJue             i lc]at

u6age!   This  message  requests  a  new  gain  Setting  of   .JaJue   units/div  for   I
the  speEified     charinej.   It     is  an     ab6oliite  setting   commanc].
The  plug-in     will   check     that  the  gain  i.aJue   lies  within  the
achievable   limits  a+   the  plug-in  and  the  presently  c:onnec:ted
probe.    If      it   does,     the  pli`g-in   will   c=hange  the  gain   c]f   the
spec:if ied   charirieJ   to  the  requested   iJaJue.    If   iJaJue   5pecif ies
more  resolution     than  the     plug-in  c:an     ac:hieve,   the  plug-in
will   roL`nd     the  reqi`ested     .Jajue   to     the  nearest     achievable
setting  and    set  the  gain  to  that  value.   A  gain  setting  that
does  not     correspond  to  a  cc)arse  gain  setting   is  aEhievec]  by
Selec:ting   the     next   lower     Coarse  gain   Setting   and  ac]ju5ting
the  f ine  Setting.

The  plug-in     will   calt:ulate     a  new  offset   ai-tuaJ   tJaJue   based
on  the    new  gain     setting  and     the  present    of f set  requested
vajue.    If     the  new     actual   iJaJue     ig   dif+erent     from  the   c]1d
aL-tuaJ   .iajue,     the  plug-in  will   change  the  offset   to  the  new
actuaj   iJaJue.     See  the     of+..t  Set     .b5  message.     This     will
c:ause  a     differential     offset     value     tc]     be     changed     in     a
differential   plug-in.   See  the  cliff_a+f5et  .et  message.

response:   The    plug-in  will   report  the  new  gain  setting  using  the  g.in
€t.tug  me66age.   The  value  of   gain  reported  will   be  the  valLte
to  which     the  plug-in     gain   is     actually  Set.      This     may     tJe
dif +erent   (in     the  c:age     a+     rounding)     from     the    reqi`ested
value.   If     the  offset     has  Changed,     the  plug-in  will   report
the  r`ew    of+Set  value  i irst  using  the  a++.et  .t.tu.  message.
In  differential     plug-ins,   a    new  differential     offset     will
also  be    reported  using    the  di+f_a+f5.t    .t.tug  me55age.   If
the  limits    of   the  gain  or  offset  functionti  are  c:hanged,   the
plug-in  will   also  Send  the  disp_.ttr  .t.tue  message.

Version  2.2 gain  set  abs May   5,    1986
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e`keEution  tlme=     The  plug-in    will   send    the  fir.t    byte  of  either  the
•.in  .t.tu.  meg.age,  the  off..t  .t.tut  mesgage   or  the  .rror
g.n.ric  message     within     xxm6     of     Sending     the     .Eknc)wledgetransport  packet  f or  the  ..in  ..t  .I.  message.

•rror  handling!     If  a  channel   number  is  reEeivecl  as  part  of  a  i.in  .-t
message  that    a  plug-in  does  not  hav.,   the  plug-in  will   take
ungpecif led    aEtion      and    return      a    I.in    .t.tu.    message
indicating  the  action  it  took.

If   the  i.aJtJe  .pecified  i6  out  of  range,   the  plug-in  will   Set
to  the    ma`Kimum  or  minimum  v.1ue  .nd  return  an  .rror  I.n.riE
message  with    an.x.E|Il.ming    Status    token    and    the    ctjde
parameter  Set  to  550  to  indicate  the  prc)blem.   It  will   repc]rt
the  new  gain  Setting  using  the  q.in  .t.tut  mess.ge.

also  See:    gain  .et  co.r.-,  g.in  i.t  +in.,  q.in  .t.ttJ.,  .rrer  g.neriE,of+i.t ..t .b5,  off..t tt.tLit,  cliff-ff..t .t.tu.,  t]iip-ttr
ltatuE

command   transactions:

gain t.t  dr6  i  [.rror  g.n.riE  t]  [eff-.t  .t.tu.1]  [di+f-ff..t  tt.tug=]  [disp-ttr  .t.tu.  :I  q.in .t.tug

Version  2.2 gain  ..t  .bs June   16,    1986
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exec=ution  time:     The  plug-in     will   Send     the  f ir6t     byte  of   either  the
•.in  .t.tus  message,  the  off..t  ttatus  me55age    or  the  .rror
•-neric  message     within     xxm6     of     Sending     the     acknowledge
transpc]rt  packet  i or  the  g.in  t.t  .b5  message.

error  handling:      If   a  Ehannel   number   is  rec=eived  a6  p.rt  of   A  gain  fet
message  that     a  plug-in  does  not  have,   the  plug-in  will   take
unspeEif ied    ac:tion       and    return      a    g.in    .t.tut    me55age
indic:ating  the  action  it  took.

If   the  .JaJue   Specified   i6  out   of   range,   the  plug-in  will   not
change  its    gain  and  return  an  .rror  generiE  message  with  an
•x.c_.rror  status  token  and  the  code  parameter  Set  to  2t:)5  to
indicate  the    problem.   It  will   report  the  gain  setting  using
the  ..in  [t.tug  message.

alsc]  see:    g.in  .et  [oarEe,  g.in  tet  fine,  g.in  .t.tug,  .rror  generic,
offs.t  Set  .I)i,  off5.t  .tatu.,  cliff-+ff]et  .tatu£,  ditp_attr
t,tug

command   transactions:

gain  .et  .bs  :   terror  generic  :]  [eff€et  tt.tu-!]  [diff-ffiet  tt.tug:I  [ditpjttr  .t.tuE  :I  9.in  tt.tLJi

Version  2.2 gain  get  ab£ llay   5,    1986
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r

name:  g.in ..t  [o.r.e
Syntax:  ..in  ..t  co.r..  channel  value
type:   generic  plug-in  command

me6gage  tokens:

g'in              i:=  01'.

tet                   ===   01,,

parameters:

n.dbe            type            v.1 u..

coarse        token           02|I

char.r}eJ         u6                      1   -4

vajue           .hart

usage:   This     message  requests     a  new     gain  setting     +or   the     spec:if ied
chanr7ej.   The     plug-in  will     calculate     the     new     setting     by
adding   .JaJue   Coarse  6tep5  to  the  present  I:oarse  gain  setting
if   value     i6   >  a  and  subtract   value   coarse  steps  i+   iJajue   is
¢   a.      If   iJajue     is   1   or   -1,   the  gain  will   be  set  to  the  next
higher   or     present   coarse  setting,   re5pec=tively.   If   iJaJue   is
a,   the  gain   is  not  changed.   When  the  coarse  gain   is  c:hanged,
the  +ine  gain   will   be  Set  to  0.   If   the  calculatec]  .etting   is
outside     the    achievable     limits     of     the    plug-in     and     the
presently  connec:ted     probe,   the  plug-in  will   get   the  gain  to
the   rna:{imum     or   minimum   coarse   gain   setting   depending   cin   the
Sign   of   .JaJue.

Coarse  gain     settings  are     de+ined  as     the  5equenEe  c]f   1-2-5
Steps  between     the  minimum     and     rna:.:imum     coarse     volts     per
division  values  for  a  plug-in.

The  plug-in     will   calculate     a  new  offset   actual   iJajue   based
on  the    new  gain     Setting  and     the  present     of i set  requested
•taJue.    If     the  new     actuaj   value     is  dif+erent     {rom  the  old
actuaj   .JaJue,     the  plug-in  will   change  the  a+fset  to  the  r`ew
actuaJ   yaJue.     See  the    off.et  ..t    .I)6  message.     Thi.    will
cause  a     differential     o{f§et     value     to    be     c:hangec]     in     a
cliff erential   plug-in.   See  the  dif+_a++a.t  .et  message.

respc)nee:   The     plug-in  will   report  the  new  gain  Setting  using  the  g.in
•tatui  message.     The  value    ef   gain    reported    will     be    the
actual   gain  achieved  not  the  number  of   coarse  steps  c:hanged.
If  the    a++set  has    changed,   the  plug-in  will   report  the  new
of feet    value      using    the      efftet      tt.tu.      message.       In
differential   plug-ins,     a  new    differential   offset  will   also
be  reported  using  the  cliff-ff5et  tt.tu.  message.

Version  2.2 gain  Set  coarse llay   5,    1986
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exeEution  time:     The  plug-in     will   Bend     the  i ir5t     byte  of  either  the
g.in  .t.tut  me55age  or  the  offs.t  .t.tui  mes5aga  within  xxms
af ter   it  Sends  the  acknowledge  transport  packet  for  the  g.in
let  Co.r.e  me55age.

error  handling:     If   a  c:hannel   number  iE  rec:eived  as  part  of  a  gain  i.t
[oar..  message    that  a    plug-in  does    not  have,     the  plug-in
will   take    unspeEif led    action    and    return    a    ..in    .t.tuc
message  indicating  the  ac:tion   it  took.

also  gee:    g.in  ..t   .bi,  q.in   ..t +in.,  9.in  .t.tu.,  Off.et  ..t  .b6,
effE.t  et.tut,  cliff-ffE.t  .tatu€,  disp_attr  .t.tus

command   transac=tions:

g.in  tEt  Eoarie  :   [offE.t  st.tug  :J  [diff_of+i.t  it.tug  :][diip_attr.t.tu.  :I g.in .t.tu.

Version  2.2 gain  .et  coar.e May   5,    1986
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E=

name:  ..in  ..t  f ine
®yntaxs   g.in  ..t  +in.  channel   valite

type:   generic  plug-in  command

me56age  tolr.en5:

g.in                  ===   01``

tet                   §==  Oil,

parameters:

n.a.           typ.           val ue5
f in.             token           03i|

char.r7eJ        us                     i   -   4

vejue            Short

usage:   This     message  reqi`est5     a  new     gain  setting     for  the     6pec:if led
charmeJ.   The     plug-in   will   EalEulate  the  new  gain  getting   by
adding   iJajue     i ine  Steps     to  the    present  gain  setting.   Fine
steps  are  clef ined   a5  a  speEif ied  perc:entage  of   the  ne:{t  more
sensitive     coarse    gain     Setting.      I+     the    calculated     gain
setting  iE  outside  the  ac:hievable  limits  of  the  plug-in,   the
plug-in     will      get     the     gain     to     the     rna:.:imum     or     minimum
ac:hievable  gain  setting.   Otherwise,   the  plug-in  will   set  the
gain  to     the  calci`lated  Setting.   The  plug-in  will   change  the
attenuatc]r,   the    Step    gain    and    the    variable    control     as
r`ece5sary  tc}  achieve  the  requested  gain  Setting.

The  plug-in     will   calculate     a  new  offset  actual   ..aJu.   based
on   the     new  gain     getting  and     the  present     of f set  requeL=t.etJ
vajue.   If     the  new     actual   vajue     is  different     from  the  old
actuaJ   iJaJue,     t.he  plug-in  will   change  the  offset   to  the  new
actuaJ   vaJue.     See  the    off.et  .et    .bf  ITie5sage.     This     will
cause  a    differential     offset     value    to    be    changed     in    a
di+ferential  plug-in.   See  the  dif+-ff5et  ..t  message.

response:   The     plug-in  will   repc)rt  the  new  gain  Setting  using   the  g.in
ft.tug  message.     The  value    of   gain    reported     will     be    the
actual   gain     ac:hieved  nc}t     the  number   of   i ine  steps  changed.
I+   the     of{get  liag     changecl,   the  plug-in  will   report   the  new
of f set    value      using    the      offiet      .tatu.      me56age.       In
di+ferential   plug-ins,     a  new    different.ial   offset  will   also
be  reported  using  the  cliff_offset  .t.tu.  message.

ey`ecution  time:     The  plug-in     will   Send     the  i irst     byte  of  either   the
9.in  St.tut  message  Dr  the  of+..t  tt.tut  me6€age  within  x^'m5
of   Sending  the  ac:knowledge  transport  packet  for  the  a.in  Set
i ine  me6€age.

Version  3.2 gain  .et  i ine May   5,    1986
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error  handling=     If   a  channel   number   i6  rec=eived  ag  part  of   a  g.in  ..t
+in.  message    that  a  plug-in  does  not  have,   the  plug-in  will
take  un5peEif ied    action  and    return  a    q.in  tt.tu€    message
indicating  the  action  it  took.

also See:  g.in  tot  .bt,  9.in  ..t  Eo.r..,  g.in .t.tut,  Off..t .Et  .t]5
command  tran5aEtion5:

9.in  ..t  +in.  :  toff..t  it.tu.  =]  [diffj)ff.et  .tatuE  :]  [di.p_.ttr.t.tus  :I  I.in .t.tu.

Version  2.2 gain  €et  +ine May   5,    1986
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name:  I.in  .t.tu.
•yntax:  gain  .t.tu.  channel  value

types   generic  plug-in  etatus

message  tol'.en6:

9.in                =!=   01'`

tt,tul        i :=  03,,

parameters:

n.n.          typ.          v.I u.5
chanr}eJ        u6                      1   -   4

page   271

v.Jug            f loat

usage:   A  generic  pli`g-in  uses  this  message  to  repc)rt  the  status  ctf   the
gain  function.      It   is     gent   in     response  to    any  c)f   the  gain
messages:   gain  ..t  .tii,  gain  i.t  co.rf5e  and  g.in  .et  f ine  or
in  re5pc)nsE     to  the  g.in  query  me.6age.   It  will   also  be  sent
if   the     probe  i5     changed  and     the  previous     gain  cannc)t     be
achievec]     with       the     new       probe.      The       chaririej     parameter
identif ie5  which  channel '5  gain   is  being  reported.   The  tJajue
parameter   Spec:if ies  the  present  setting  of   the  gain  func=tion
in  units  per  division.   The  units  are  identif led  by  the  unit.
st.tu.  me55age.      Minimiim  ancl     ma>:imum  values     for     the     gain
control   are  Spec:if Led  with  the  di.p_.ttr  fnes6age.

response:   none

error  handling:   none

alsc]  5ee=    g.in  .et    .b5,  gain    .et  co.r.e,  gain  ..t  +in.,  g.in  qu.ry,
units .t.tug,  di5p_.ttr  .t.tug

c:ommand   tran6ac:tions:

9.in  qu.ry  :  g.in  .t.tu.
g.in  Set  .b5  :   [error  g.neric  ]]  [o+f.et  .t.tus  :I  [diff-+f.et  .t.tus I:]  [di.p-ttr  st.tus  :I  g.in  status
g.in  .et  co.roe  =   toff..t  .t.tu.  :[dif+_a+ftEet  .t.tu[  i]]  [di.p_.ttr     I
::::u:.:I+i::n:S:::::.t .t.tu.  „  [di+f.f+5®t .tatu.  „  [di.P-.ttr      ittatus  : I  gain  .t.tu.

Version  2.2 gain  Status Hay   5,    1986
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name:   ..neric  cohfb.nd

Syntax:   generiE  coco.nd  Eompartment   length  Eommancl  paramE

type:   mainf rome  c:ommand

message  tol'ens:

gen.ric       a :=  20„

Eeonand       i :=  02..

parameters:

n.me            typ.            v.1 Li..

co.part.er}t  char           'L',    'C',    'R'

let,gth         u5

coan}ar}d       2  tokens     .ee  text

pare.s         .ee  te>{t

usage:   This     me55agE  iE     Sent  by     .mart   plug-in5     to  request   action  c)r
status     c}f       generic:     plug-in5.     The     cl)#part.ent     parameter
indicates  the  compartment   for   which  the  command   i5  destined.
It  i6    determined  +ron  the  .yEjonfig  status  message  .ent  by
the  mainframe  in  response  to  a  ty5_Eonf ig  qu.ry  me5tage.

The   Jerigth     parameter   6pecif ies     the   length  c}f   the  remainder
of   the     message  in     bytes.     This     is     useful     for     mainf ramE
proc:easing  and   i5  not  passed  on  to  the  generic  plug-in.

The  c(t.par.d     parameter   speEif iE5     the  requested     Eommand     or
5tatu5.   This     parameter   may     be  any     of   the     Command     tot::ens
clef inEd  for    generic  plug-in5:     g.in,    off€et,    cliff-ff.et,
coupling,    ilip.dance,      b.nd.idth,    unitt,    disp-ttr,    I.d,
I)itpl.y,  trigg.r    and  .ux_trig    followed  by  the  ..t  or  query
message  token  aE  required.

The  paraa5     parameter   i€    the  list    of   parameters  a5soEiated
with   the     c:ommand   clef ined     by     the     message     tc]kens     of     the
co.narid  parameter.

re6ponee:   The  mainframe  will   return  the  status  re6pon6e  of   the  generic
plug-in  to    the  smart    plug-in  that    requested  the  ac:tion  or
status,

error  handling3     The  mainframe    will   return  any  error.  reported  by  the
generic  plug-in    to  the    Smart  plug-in     that    requested    the
action  or  Stati`6.

Version  2.2 generic   command May   5,    1986
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also  gee:    g.in    .et,    off..t    ..t,    di+f_offB.t    ..t,    Coupling   .et,
iep.d.nc. .et,    I).ndwidth  ..t,  I.d  t.t,  di.pl.y  -.t,  trigger
•et,  .Llx_trio     ..t,    gain  qLi.ry,  offs.t   qu.ry,  cliff-ff.et
qu.ry,  Eoupling  query,   imped.nc.  qLJery,  b.ndwidth  qu.ry,   I.d
qu.ry,  di.pl.y  qu.ry,  trigg.r  qLJ.ry,  .ux_trio    qu.ry

Eommand  transactions:

qeneriE  comm.nd   =
g.neriE  Eomand   =
generic  Eoonand   :
oeneriE  command   :
g.neric  cocoand  :
generiE  cooinand   3
generic  Eormand   :
generic  coonand  :
generic  Eo"iland  :
generic  coonand  :

Version  2.2

g'in tt.tusa+i tot   .tatuc
cliff_offt.t  ttatu5
=Oupling  .t.tu.
imped.nE.  lt.tu.
b.ndwidth  .tatus
led  €t,tug
diEpl.y  .tatu6
trioo.r 5t.tu.
•ux_trio   .tatu5

generic   Command May   5,    1986
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name:  iep.I.nE.  qu.ry
Syntax:   i.p.d.nE.  qu.ry  Ehannel

type:   generic  plug-in  command

message  tokens:

ihpedan[e  ::=  04i.

qu.ry             i ==  C'2,,

parameters:

n.oe           type           v.1 u.i
channel        us 1-4

Message  Def inition5

usage:   This  message  requests  the  plug-in  to  report  the  input  impedance
getting   for   the  spec:if iec]   chartriej.

response:   The    plug-in  will     report  the     input   impedance  Setting  using
the  impedan[.  Et.tug  message.

execution  time:     The  plug-in  will   send  the  i irEt  byte  of   the  imped.nEe
Status     message     within     xxm5     of     sending     the     aEl~.nowledge
transport  packet  f or  the  imp.dane.  query  message.

error  handling:        If     a  c:hannel     number     is     received     as     part     a+     a
impedant=e  query     message  that     a  plug-in     does  nc)t  have,   the
plug-in  will     return  an     iopEdance    [t.tug    message    for     an
unspec=ified   c:hannel.

also  see:   iliipedanc.  €t.tug

commancl   transac:tion5:

ifhpedanEe  qLi.ry   :   iopedanEe  tt.tug

Version  2.2 impedance  query May   5,    1986
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name:  iep.I.nE.  ..t
synta:<:   iap.d.n[.  ..t  channel  value

type:   generic   plug-in  c=ommand

me66agE  tokens:

ifBpedanEE   ::=  04„

ttt                 ===  all,

parameters:

n.mE            type            v.1 u.f

channel        u6 1-4
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•Jazue              +loat

usage:   This     message  requests  a  new  inpiit   impedance  setting.   The  plug-
in   will   Set   the   input   impedanc:e  for   the  spec:if led   charlnej   to
the  value    that   is     nearest  the  requested  ttajue.   The  meaning
of   nearest   i5  clef ined  by  the  plug-in.

response:   The     plug-in  will     report   the     new  input     impedanc:e     setting
using  the  i.pedanEe  st.tu-message.

execution  time:     The  plug-in     will   send     the  i irst     byte  of   either  the
iopedanEe    tt.tut    me55age    or    the    .rror    g.n.ric:    message
within   `j{!.:ms     of   sending   the  acknowledge   transport   pac=ket   i or
the  impedan[e  I).t  message.

error   handling:        If     the   impedanc:e     value  is     determined  tc]  be  out  of
range,   the     plug-in  will     make  no     change  to     the     impedance
setting  and  report  the  error  using  the  .rror  gen.ric  message
with  the    .x.I-rror  status  token  and  the  cf»de  parameter  set
to  2(:)5     to   indic=ate     the  problem.      If   a     channel     number     is
receivec]  as    part  of   an  inpedanEe  .et  me5EagE  that  a  plug-in
does  not     have,   the  plug-in   will   take  unspec:if iec]   ac:tion   and
return  a    iopedanEe  tt.tu€    me55age  indicating  the  action   it
tool::.    1{     a   low     impedance   inpL`t   resistor   i6  t]verheatec],   the
plug-in  will     not  change  the  input   impedance  to  that  setting
if  requested    but  will     report    an    error    using    the    .rror
generic  message    with  the    .xec-rror  5ta+uS     tot::En  and     the
code  Set  to  280.

also  see:  iaped.nc.  .t.tuE
command   transac:tions:

ioped.nee  I.t  :   I.rror  generiE  :I  imped.nE.  ttatuE

Version  2.2 impedance  get May   5,    1986
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names  i.pd.nt=.  .t.tug
syntax:   imp.dance  .t.tus  channel   value

type]   generic  plug-in  status

me5Eage  tokens:

impedance  ::=  04"

tt.tut         i ==  031,

parameters:

n.me           type           v.I u.i
chanriel        us 1-4

Message  Def inition6

vaJue            i loat

usage:   This     message  i5    uf5ed  by  a  generic  plug-in  to  report   its  input
impedance  status.      It   is     Sent   in     re5pon5e  to  the  ifltpedanEe
•et  me56age,     trie  ihpedan[.    qu.ry  message    or  when     a  probe
c:hange  requires     the   input     imF}edance     to     be     changed.      The
chanr}ej   parameter      identifies  which     channel'g   impeclanc:e     i5
being  reported.      The  iJaJue     parameter     6peci+ies     the     inpi`t
impedance  of   that   channel.

response:   none

error  handling:   none

also  see:   impeclan[.  set,   ifbpedanc.  query

Command   transac:tions:

impedance  qu.ry  :   impedance  ttatu5
impedance  Set  :   [.rror  gen.riE  : I  ieped.nE.  .t.tLi£

Version  2.2 impedanc:e  €tatu6 May   5,    1986
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name:   knob  ch.ng.

Syntax:   knob  Eh.nge  whiEh  Control   value

type:   mainframe  status

me£6age  tokens:

knob                :!=   19iI

Eh.nge         I :=  06„

parameters:

none            type

wh..ch             token

knob 1            byte

knob2           byte

controJ        tol<en

c..r.e       byt e
mdium        byte

+ine             byte

v,I LJ19

knebl,   knob2

08,,

09,,

[o.r€.,  e.dip.,  +in.
02,,

01,,

03,,
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yaJt.[e             ,hart

usage:   This     message  is     gent  from    the  mainframe  to  the  Smart  plug-in
fc)r   whic:h     the  knc}bs  are  asfiigned  whenever   the  either   of   the
knobs   is     rotated.   The     ~hjch  parameter   indicat.s  which   knob
was  Ehangec]:   knebl   or   knob2.   The  contrc)1   parameter   indicates
the  c:ontrol     type  that  was  selected  when  the  user  turnec]  the
knob.   There    are  three    control   types:     [o.r..,     fb.dium    and
+ine.   The    plug-in     will     tak.e    action     appropriate     to    th.
controJ   type     when     this     message     i5     receivec].     The     ..ajue
parameter   indiEates     the  number     of   knc)b   Elicks  the  knob  was
rotated.   A    positive  sign     indic:ates  clockwise    rotation;     a
negative  Sign   indic:ates  counter-cloEkwi5e  rotation.

The  plug-in     i€  responsible    for  cheEking  the  value  returned
by  the    mainframe  against     the  limits     of   the  +unction  being
controlled.   The    plug-in  will     update  the  knob  difplay  using
the  knob  updat.  me66age.

response:   The    plug-in  will    send  the  knob  .t.tut  r..dy  fnessage  to  the
main fr.me.

Vcr.ion  2.2 knob   change June   16,    1986
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error  handling:     Error  reporting    will   be  appropriate  for  the  function
to  whit:h  the  knob   is  assigned.

also  See:  krlob  r.qu.it,  knch  d.f ,  knob  upd.t.,  knob  k.yp.I
comiiiand   transaEtion6=

Version  2.2

r..dy

knob  change June   16,    1986
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name:   knt*  I.+

Syntax:   knch  d.i  which  title  min  max   value  unite  type  {control
resol}...   [which  title  min  in.x

type:   mainframe  command

me65age  tokens:

knob                :!=   19,.

de+                      ===   01,,

parameters:
n-
„hjch

knot) 1

knot)2

tjtje

in

.a.Y

value

a n 1' t 5

type

typ.
token

byte

byte

String

i I oat

i I oat

i I oat

string

token

I i ,.'..r        byte
dbfl}_2             b yt e

Ibm_lo         byte

.t.p_125    byte

controj        tok:en

co.rt.       b yt e
ndi urn        byte

+in.            byte

resoJ           i loat

Vcr.ion  2.2

page  279

value  units  type  {control  resol}...I

v,|ues
k"inl ,  knot]2

08,,

09,,

10  chars  max

10   Char   max

lin..r,  dbm_2,  tlb._lo,  .t.p_125   (when
used  with  Eo.r..)

04,,

05,,

06,,

071,

I:o.rae,   B.diuo,   fii-`E

02,,

01,,

05,,

knob   clef Jun.   16,   1986
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usage:   This    me65age  i5    used  by  .mart  plug-in6  to  de+ine  knob  display
par.meters.
The  ivh].ch     parameter   .peEifie6     tci  which     knob  the  follc"ing
parameters  apply.     The  tjtJe  parameter  spec:i+ie6  a  title  for
the  l<nob.      It  may    be  up     to   10     charact.re.   The  ...n   and  .ax
parameters  epee:ify     the  minimum     and   rna:<imum     limits  of     the
funEtion  to  be  controlled.

The  itaJue  parameter  gives  the  pres.nt  value  of   the  func:tion.
The  ur7I.ts     parameter  .peci+leg     the  units       a+     the  func:tion
being  controlled.

The  type     parameter  de+ineg    the  type  of   c:ontrol.   The  line.r
token  5elec:t5     linear  Scaling.     The  dbm_2    token  Selects  log
base  2     Scaling.     The    dbm_lo    token     selec:tE     log     base     10
Scaling.   The    .t.p_125  token    .elects  i-2-5  Sequence  Scaling
and  i.  .llowed  for  the  coarse  control   only.

The  coT7troJ     parameter  clef ines    the    control     type:     Eoar..,
A.dium  or     i in..   The    clef inition  of   what   iE  a  Eoar€.,   medium
or  f ine  control   is  up  tc]  the  plug-in.   The  rest)I  parameter   ic
associated     with       the     c.tntr(»J       type     .nc)       tBpec:if ies     the
resolution  of    the  coar ..,.. diu.  or    +in.  control.   It  i5  a
+1oating  point    value.   The    value  a..ociated    with  the    +ine
c¢Jntroj  may    be  used     to  indic:ate  the  resolution  for  display
of   all     knob  parameters.     When  the    .t.p_125  type    token     is
€pecif ied,   the    fin.  re5oJ   parameter  Spec:if i.E  resolution  in
perc=ent  of   the  present  coarse  step.   The  f].ne  value  will   also
be  usec]     to  determine    the  number  of   digits  to  display  based
on  the    f].rie  resc)lution  anc]  the  present  value.   See  di.p_.ttr
•t.tug  me56age  for  the  formula  for  Calculating  the  number  of
digits  to     display.   There     may  be     up  to  three  cor}troj   re5{.Jj
pairs  for     each  knob  de+inition.   The  fin.  controj   res(..I   pair
must   always     be  included  to  6pecif y  func:tion  resolution.   The
coarg.  and  n.dium  c(»ntrtjj   re5r)I   pairs  are  c]ptional.

The  plug-in     may  optic)nelly     Send   clef initions   for   both   I{:nobs
in  the  Same  message  or  a  single  clef inition  for  either   knob.

response:   The     mainframe  will     respond  with  a  knob  Status  message  with
the  formatt.d  tok.n  when   it  h.s  completed  knob  formatting.       I

error  handling:   none

•1so  eec:   knob  clef ,  knob  .t.tu.,  kn-b  upd.te,  knob  Eh.ng.

Command   tran5ac=tienE:

knot)  I.+  :  knot)  tt.tut  r..dy

Version  2.2 knob   clef June   16,    1986
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name:  knob  d.I.t.

•ynt.x:  knob  I.I.t.
types   mainframe  command

message  tokens:

knob                ::=   19il

d,I,tt         i g=  07,,

parameters:   none

usage:   This    message  is    Sent  to    a  main fr.me    by  a    Smart  plug-in     to
remove  the     knob  assignment     from  the  plug-in.   The  main+rame
will   assign    the  knobs    as  appropriate    to  another     (or    no)
function.

response:   The  mainframe  will   respond  with  the  knob  tt.tuE  me66age  with
the  r.fiiov.d  tok.en  indicating  the  knot]6  have  been  rea5signed.

e+ror  handling:   none

ai5o  See:

command  transactions:

[knob  ch.nee  :I  knob  d.1.te  :  knoti  .t.tu.  r..oved
[knob  keyp.d  :]  knc)b  I.I.t.  =  knob  .t.tu.  r.rev.a

Vcr.ion  2.2 l<nob   delete June   16,   1986
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name:   knch  k.yp.I

Syntax:   knob  k.yp.I  which  value

type:   in.inf rame  Status

n.s6.ge  tokens:

knob                  ===    19,,

k.yp.a         i ==  02'.

parameters:

n-       typ.
~ht.ch             tol<en

knot) 1            byt,

knob2           byt e

v,|u,,
*richl ,   knch2

08,,

09,,

Me.€age  Def inition€

vaJtie            f loat

usage:   TIli6  message  i5  Sent  from  the  mainframe  to  a  Smart  plug-in  when
the  user     has  entered     a  value     f ron  th.     keypad.   ThE     which
parameter  specifies    to  which     knob  the  value  applies:   knebl
or  knob2.     The  i.aJue     parameter   i6    the  value  entered  by  the
u,er ,

respt]nse:   The  Smart  plug-in  will   .end  the  knob  .t.tug  r.ady  message  as
the  re5pon5e.

error  handling:     Error  reporting     will   be  appropriate  for  the  function
to  which   the   l<nc]b   is   assigned.

also  see:   knob  r.quest,  knob  i].i ,   knob  upd.t.,  knob  Change

command  transactions:

Version  2.2

knot)  st.tu. r..dy
knob  updat-
knol)  d,|tt,

knob   keypad June   16,    1986
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neme§   knob  r.qu.Et

syntaxg  knob  rqu.tt
type:   main+rome  command

me5gage  tokens:

knob                 :==   19..

r.quest      I :-04„

parameters:   none

usage:   A    smart  plug-in  u5ef  this  me.Sage  to  request  the  assignment  of
the  mainframe'E     control   knobs     to  a     plug-in  function.     The
mainframe  will   r.move  any  previous  a86ignment  of   the  control
l<not]s   in  preparation  for  assignment  to  the  plug-in.

response:   The  mainframe  hill   respond  with  the  knot)  .t.tLi.  message  with
the  r..dy    token  when    the  knobs    have  been    assigned  to  the
plug-in.

error  handling:   none

also  flee:   knob  .t.tLi£,  knob  a.i ,   knob  upd.t.,   knot)  Eh.nee,  knob  k.ypad

command  transactions:

knob  r.que[t  :  knob  5t.tu.  r.ady

Version  2.2 knob  request June   16,    1986
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name:   knob  .t.ttJf

syntax:  knch  .t.tu.  5tatu5
type:   mainframe/smart  plug-in  status

meg.age  tokens:

knob                ::=   19,.

5tatu5           : :=   C13..

parameters:

n.me            type

Statu5          token

r.edy          byte

r.moved      b yt e

+ormatted  byte

usage:   This    message  is  sent

massage  Def initic]ns

val tJeE

r..dy,  r.mov.I] ,  +Brmatt.d

01,,

05,,

02,,

by  the  mainframE  tc}   indicate   knob   status.
The  r.ady  status  token   i5  sent   in  re5pc]nse  to  a  knob  requ.st
message  from     a  plug~in.      It     indicates     the     mainframe     has
assigned  the     I::nobs  to     the  plug-in     and   i5  ready  to  display
knc)b   parameters.      The  plug-in     also  sends     this  message  with
the  r.ady    statu=i  token   in  response  to  a  knob  ch.nge  or  knob
k.yp.d  message  from  the  main+rame.

The  r.mov.d     5t.attis  token     indiEate6  the  knobs  are  no  longer
assigned  to    the  plug-in    either  by    request  of     the  plug-in
using  the  knob  del.te  message  or  by  another  mainf rame  action
that  caused  the  knobs  to  be  reassigned.   The  fora.tted  stattJ5
token  is    sent  in    response  to    a  knob    clef  or    kntfo    upd.t.
message  and   indic:ates  the  k.nob  display  has  been   f c)rmatted.

response:   If     the  knob  tt.tut  r.moved  message  is  Sent  by  the  mainframe
in  response    to  an     input  other     than  a    knob  eel.t.  mess4Lge
from  the     plug-in  aE5igned     to  the     knobs,   the     plug-in  will
return  a  knob  tt.tug  r.moved  message  to  the  mainf rame.

error  h.ndling:   none

•16o  tee:    knob  requ.it,    knob  I.f ,    knob  ch.nB.,    tneb  tip..t.,  k.yp.dt,tut
Eemmand   tran5aEtions:

knob  ch.nge  :   knob  .t.tuc
knob  I.f  :  knob  .t.tu.
knob  t].I.t.  :  knob  -t.tLii

Version  2.2 knob  Status June   16,    1986
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knob  k.yp.I  :  knob  .t.tut
knot)  r.qu..t  :  knob  .t.tug
knob  tipd.t.  :  knob  .t.tLI.
knot)  .t.tLis r.fhov.a  :  knob  .t.ttJ. rnov.I

Version  2.2 knob  ,t,tut

page  285

June   16,   1986
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knob  k.yp.d  :  knob  .t.tuE
\.      ::= ::::::t:sk:::b.:::::i

knob  tt.tug  r.neved  =  knob  .t.tug  r.oov.d

Version  2.2 knob  status

page  285

May   5,    1986
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name:   knot)  Lipd.t.

•yntax:   knob  upd.t.  which  value

type:   mainframe  command

in.g.age  tokens:

knob               ::a   19,.

upd.t.        i :=  25,,

parameters:

n-       typ.
wht.ch             token

knobl           byte

h*2        byte

v,1u,€

krrot]l ,   knob2

081,

OP,,

MegEage  Def inition5

vaJue            f loat

usage:   This  message  i®  gent  to  a  mainf rame  by  a  .fnart  plug-in  that  has
already  clef ined     knob  parameters    to  change  the  value  of   the
present   getting.      The  .vh].I:A   parameter   specifies  I-hich   knob`5
value  i6     being  updated:   knobl   or  kneb2.   The  v.Jtie  parameter
indicates  the    new  value     of   the     func:lion  Eontrc]11ed   by  the
spEcif led   knob.

response:   The  mainframe  will   respond  with  the  knob  .t.tut  message  with
the  +arm.tt.a    status  token    when  it  has  i ini.hed  formatting
the   knob.

error  handling:   none

also  See:   knob  request,   knob  .tatuE,  knob  a.f ,   knot)  Ehanq.

c:ommand   transac:tions:

VerEien  2.2

tt,tut
Et,tug

knob  update June   16,    1986
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name:   knob  upd.t.

Syntax:   knob  upd.te  which  value

type:   mainframe  command

message  tokens:

knob                ::=   19il

upd.te         i ==  25„

parameters:

n.me            type            v.I u.5

ivhjch            token            knobl ,   knob2

knobl           byte

knob2           byte

Message  Def inition5

iJajue              i lc}at

usage:   This  message   i6  sent  to  a  mainframe  by  a  smart  plug-in  that  has
already  clef ined     knob  parameters     to  c:hange  the  value  of   the
present   setting.      The   whl.ch   parameter   spec:i+ies  whic:h   l`.nc)b's
value   is     being   updated:   knobl   c)r   knob2.   The   vaJue   parameter
indicates  the     new  value     c]f   the     function   contrc]1led   by  the
spec:if led   knob.

response:   The  mainframe  will   respond  with  the  knot)  et.tug  message  with
the  fornatt-d    status   token    when  it  has  i inished  i ormatting  i
the  knob.

errc}r   handling:   nc)ne

also  See:   knob  request,   knob  tt.tug,   knob  clef ,   knob  ch.nge

command  transactions:

knob  upd.t.  :  knob  tt.tug

Version  2.2 knob  update May   5,    1986
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name:   I.I  qu.ry

syntax:   I.d  query  Channel

type:   generic   plug-in  Command

message  tokens:

1,d                     t==   08,,

qu.ry            ===  02"

parameters:

n.me           type           v.I u.i
chanT\el         uE 1-4

page  287

usage:   This  message  requests  the  plug-in  to  report  the  i root  panel   LED
status  of   the  spec:ified   chanrieJ.

response:   The    plug-in  will   report  the  LED  status  using  the  led  fit.tug
message.

execution  time:   The  plug-in  will   Send  the  f irst  byte  of   the  I.I  ttatu.
message   within     x!{ms   of      Sending   the     acl:nc]wledge     transport
pack.et  i or  the  I.d  query  message.

error  handling:      If   a     channel   number     is  rec:eived     as  part     of   an   I.d
query  me55age  that   a  plug-in  does  not  have,   the  plug-in  will
take  unspec:if iec]     ac:tion   anc]     return   an     led  .t.tug     me56age
indicating  the  actic]n   it  took.

al6c]  see:  I.d  .tatus,  led  .et

command   transactions:

led  query  :  I.d  tt.tug

Version  2.2 led  query May   5,    1986



page  288 Message   Def initic]nE

name:   I.d  .et

syntax=   1.d  ..t  channel   State

types   generic  plug-in   Command

message  tokens:

||d                   g==  08,,

tet                   ===   01,,

parameters:

n.me            typ.            val u.5

char.net        uE                     1   -   4

state             tow.en            on   I   a+f

on                   byte              01..

of f               byte             02„

usage:   This     message  requests     a  change   in  the  pliig-in   i rc)nt  panel   LED
status  of     the  specified     chanrieJ   to  s+a+a.   The  plug-in   will
turn   the     LED  on     when   the    t]n  token   i5  receivec]  and   turn   it
off   when   the  a+f   totr.en   is  rec:eived.

response:   The    plug-in  will   report  the  LED  status  using  the  1.d  .tatu5
me55agE.

execution  time:   The  plug-in  will   send  the  f irst  byte  of   the  I.d  st®tu5
message  within     xxms  o{     Sending   the     acknowledge     transport
pat:}::et  i or   the  led  .et  message.

error  handling:      1{   the     state   parameter     i6  invalid,   the  plug-in  will
tak.e  unspeEif led     ac:tion  and     return  an     I.d  5t.tug    message
indic:atingthe     action   it     took.      If     a     channel     number     is
rec:eived  as    part  of     an  led  Set  message  that   a  plug-in  does
not  have,     the  plug-in     will     take     unspeci{ied     action     and
return  an  I.a  .tatus  message  inclicating  the  action   it  tc]otf..

also  See:   led  .t.tuE,   led  query

c:c)mmand   tran§ac:tions:

I.I  .et  :  led  ttatuE

Version   2.2 led  Set May   5,    1986
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name:   I.d  ct.tug

syntax:  I.d  .t.tut  channel  State

type:   generiE  plug-in  status

me56age  token5=

1.d                     ===   08,,

•t.tu£         : ==  03,,

parameters:

n.,,I.           typ.           v.1 u.a
cAanneJ         u5                      1   -   4

state           token           en   i   off

on                   byte              Oli|

a+f                byte             02'.

usage:   A  generic  plug-in  uses  this  message  to  report  the  Status  of   the
LED  of     the  spec:if led     chaririej.   It   is  sent   in  response  to  an
l.d  .et    message  or     to  an     I.d    qu.ry    message.     The    s+ate
parameter   will   be  a+f   if   the  LED   is  of+   and  on  if   the  LED  is
On,

re5ponEe:   none

error  handling:   none

also  see:  I.d  .et

command  transac:tions:

I.d  query  :   1.d  Etatu5
led  set  =   led  ,t,ttJi

Version  2.2 led  €tatuE May   5,    1986
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name:  ..in+r.fh.  A.St.9e

syntax :  oainfr...  n.EE.ge  liieE6age

types   mainframe  command

message  token5=

A.in fr.a.  ::=  2B|I

n.ss.ge      I :€  01i.

parameters:

n.me             type             v.1 ueB

message       See  tei{t

usage:   This     message   is     sent  to     a  mainframe  to  allow  plug-in6  tc]  use
mainframe  functions     that  are     not  clef ined  elsewhere  in  this
interf ace  spec:if ication.     The  contents     of   the    message    are
main+rame  specific:.      Plug-ins  will      use  the     mainframe   JetteJ
parameter  reported     in  the  a+_id  r.port  message  to  determir`E
what   messages      (if   any}   will   be  understood   by  the  mainframe.
The  mainframe     will   use     the  tmart  fnEE5age  message  to  return
Status  and   c:ommand5  to  the  plug-in.

response:   Tlie     mainframe  will     Send   the  cainfrafhe  me5f.ge  message  with
appropriate  message     contents  as    the  reply  to  the  cainfrane
flte55age  message  f ron  the  plug-in.

errc}r   handling:   ncine

also  see:   ae.rt  mE5E.ge

Command   transactions:

oainfr.me  mess.g.  :  a.in frame  meEsage

VerEic]n   2.2 mainf rame  fnefi6age May   5,    1986
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name:  ..nu  ch.nee

L     :¥::a;ior::x:1:?:: :?I:i::rt:i,:i:][5L';.:±::n:r::ri:];:::  ::::1-clef   I

type:   mainf rame  command

me6Eage  tokens:

menu                   ===   OA,,

Change          : ;=  06i.

parameters:

name

llpb

more

I,tt
Ek

chart
TDL

tjtje

•rea_clef

area_`'d

5 J' I e

ctl I _a,+

x 1 () c

y 1 `, c

type            V.I u.5

token          ®ore   :   I..t   i  .ck   i   .bort

byte              01„

byte               021,

byte              051,

byte             04"

byte               021,

String         10  characters

byte               C'A„

u5                  a  -  255

pb                   a  -16,   a  -16

byte              01"

i   -   1C'

1-8

te,`.t_t`/pe  token          t.xt   i  d.script

t.xt            byte            05'.
de.cript    byte            04..

t-I  f(Jn±      token          nor..I   I  teu[h  :  t.1-ct.I  I  .tt.n
t e *. t I

DLT

Version  2.2

string         limit  5  char

byte             08,,
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f2  font       token

teJrt2          .trin9

nor..1        byte
touch          byt e

..1e=t.d    byte
•tten         byte

Message  Def initit]n5

nero.1   i  touch  :  .eleEt.d  i  .tt.n
limit   5  Char

09,,

051,

061,

07,,

usage:   Smart     plug-ins  use    this  message     tc}  cause     the     mainf rame    to
c:hange  an     e:<tended   menu.      This  message  clef ine§  the  contents
of   eac:h   c:ell   to  I)e   Ehanged   for   the  menu.

The   I.pb     parameter   is  the  long  me56age  protocol   byte  and   is
used  to    transfer  meiiu    clef initions  that  are  longer  than   127
bytes.   See  set:tion  6.I.4  Long  Me5sag.6  for  the  definition  c>f
the  long  message  protocol.

The  TDL     token,   when     present,   delimits  the  beginning   of   the
title.   The    optional   t..tJe  parameter  spec:if ies  the  title  i or
the  menu.     The  mainframe  will   use  this  title  if   it  can  title
plug-in  menus.      If   the     mainframe  does  not   title  mEnits,   this
parameter  may     be   ignored.     The  TDL     token  and     tl.tje   string
must  both  be  present  or  absent.

The    .r.._clEf       token     clEf ines     the    beginning     of     an     area
clef inition.   All     of   the  ft]llowing  cell   definitions  up   to  the
ne:.:t   .rea_clef    (c}r   the  end  of   the  last   me55age)   specify  Eell5
that  belong     to     a     touc:h     area.     The    touch     area    must     be
rectangular   in  shape.   The  cells  mi`Et   be   listed   in  order   frc)in
left   to     right  and     tc]p  to    bottom.   All   cells  encompassed  by
the  area    must  be    represented  by  a  I.1lJef  parameter  groL`p
(even   if   a  cell   has  no  text).

The  area_I.d     parameter   speEif ies  the  touch  area  to  which  the
Cells  belong.     When   a     a  value     is  specified   for   the  area_jd
parameter,   all     the  following  cells  are  nan-touc:hable  cells.
The  mainframe     will   ncit     generate  an   audible  click,   indicate
selec=tion  or     generate  a  touch  message  when  the  user  toL`c:hes
one  a+     these  c:ells.   Only  nan-touc:hable  cells  with   te}<t   need
to  be     spec=if led  for     this  area.     The  shape  c)i   the  nc)n-touc:h
area  does    not  need    to  be  rec=tangular  nor  do  the  tells  need
to  be   listed   in  any  epeci+ic:  order.

The  s].ze     parameter   Spec:if ieE     the  size     of     the     a56c)c:iated
touch  area     in  cells.     This  parameter     is    a    packed     binary
format  and     spec:if ie5  the  height  and  width  of   the  tout:h  area
as  follows:

b7     b6     b5     b4     b3     b2     bl     bo
I ---- hei ght---1      I ---- wi dth ---- 1

Version   2.2 menu   Ehange May   5,    1986
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A  s[.ze     o{   a    height  and  width   indicates  the  area  assoc=iatEd
with   the     area_I.d  i5     being  deleted.     All     cells     previoLtsly
clef ined  a6    part  of     that  area    become  untouchable    and     are
a65igned  to    the  0    touch  area.     No  changes    are  made  to  the
content  of     these  cells    as  a  result  of  this  change.   Changes
to  the    contents  of     these  cells  may  be  5ub6equently  made  in
the  Same  manner  a5  fc]r  other  cells  that  are  not  touc:hable.

The    I.1lJef       token    clef ine6       the    beginning    of     a    Cell
clef inition.   The     +allowing     parameters     apply     to     the     cell
spec:if led   by     the  xJ(>c     and   yJoc   parameters.   There  may  be  a5
many  cell     clef initions  in  a  menu  Eh.nge  message  a5  there  are
c:ell5   {up   to  80   in  n.x   mode).

The  ^'Jt.jc     parameter   spEcifies     the  x     location  of     the     c:ell
being  clef ined.      It   is  an  unsigned  short   integer   in  the  range
of   1     -   10  i or  a.x   and  mix   modes  and   1   -  a  f or  bin  mode.   The
values   1   -10  specify  cells  from  left  to  right.

The  yj(>c     parameter   specifies     the  y     location  of     the     Cell
being   clef ined.      Its   range     c)epend5   en   the  type  of   iT`enu  being
clef ined.   For     di.x   mode     menus,   the     range   is     1   -8.   For   mix
moc]e   menus,   the  range   is   1   -7.   For  Din   mode  meni`s,   the   only
allowable   value     i51.   Row  7  of   the  .ix   mode  menu   is  clef inEd
as  the     pop-in  Sub-menu     and   is  not  required  tc]  be  displayed
adjacent   to  rc]w  6.

The  te^'t_type     parameter   gpecif ies    how  the    text   i5     to    be
plac:ed   in  the  cell.   The  t.xt  token  spec:ifie5  that   textJ   will
appear   in     the  top     line  and  te^'t2  will   appear   in  the  bottom
line.     The    d.tEript     token     Spec:if ies    that     te,vtJ     is    the
descriptor  and     te,¥t2  i5     the  Status.   The  mainframe  will   put
the  te:{t     into  the  top  and  bottom  lines  tc]  correspond  to  the
f ormat   being  used   by  the  mainf rame.

The  fJ_f{tn+     parameter   spec:ifies     the     +ant     of     textJ.      The
mainframe  will     display  all   of   te^'tJ   on  the  appropriate   line
in   the     Spec:if ied   font.      fJ_ff)rlt   may     be  any     o{   the  clef inec]
font  tc]k.en5,     normal,   touch,     [elected  or    .tt®n.   The  norm.I
to*:en   selec:ts  the  f ant   used   by  the  mainf rame  i or   nc)rma].   te!<t
displays.   The    touch  token     selects  the     i c}nt  the    mainframe
uses  to    identity  areas    that  are    touchable.     Ttie    ..1ected
tor.en  selects     the  font     the  mainframe     uses  tc]     identi+y  an
area  that    has  been    selec:ted.   The    .tt.n  token    Selects  the
f ont  the     mainf rame  uses     a5  a     5tandout  f ant  to  attrac=t   the
u6er's  attention.

The   te;*.tJ     parameter   clef ines  the  te:<t  tc}  be  displayed   either
in  t.he    top  line    or  a5  the  de5criptor.   If   it  i6  absent,   the
line     i6       1e+t     blank.        If     textj     contains     more     than     5
Characters,   the    additional   characters  are  trunEated  and  nc]t
d i 6P I dyed .

Version  2.2 menu   change May   5,    1986
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The  DLT     token   i5     used  only  when   te;*.t2   is  present   to  clef ine
the  beginning  of   the  text2  de+inition.

The  f2_f¢jn+     parameter   5peci+ies     the     +ant     a+     te,`'+2.     The
mainframe  will     display  all   of   +e.vt2  on  the  appropriate  line
in  the    epecif led  +ant.     f?_forit  may    be  any    of   the  clef ined
font  tokens,    norflal,  touch,    -.I.[t.d  or    .tt.n.  The  normal
token  eelectg  the  i ant  used  by  the  mainframe  +or  normal   te:<t
displays.   The     touch  tolr.en     5Elec:t6  the     font   the    mainframe
uses  to    identif y  areas    that  are    5electable.   The    ..I.ct.d
tot:en  gelec:t5     the  {ont     the  mainframe     uses  to     identif y  an
area  that    has  been    Selected.   The    .tten  token    selects  the
font  the    mainframe  uses    as  a    5tandout  font  to  attrac:t  the
u6er`6  attention.

The  te*.t2    parameter  clef ine5  the  text  to  be  displayed  either
in  the    bottom  line    or  as    the  Status.   If   it  i5  absent,   the
line     is        left     blanlr..         I+     text2     cc}ntain5     mc]re     than     5
characters,   the    additional   charac:ters  are  trunc:ated  and  not
a i 5P I ayed .

response:   The     mainframe  will     send  the    .emu  Etatu5    message  with  the
foroatt.d  6tatu5     token  when   it  has  EomF)leted  formatting  and
displaying  the  menu.

error   handling:   none

also  see:  Benu  clef-Dart,  cenu  st.tug

command  transactions:

[inenu  tout=h   : I  menu  [h.nge  :   in.nu  .t.tug

Version  2.2 menu  change May   5,    1986
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\.       names  ..nu I.f_.in.riE
€yntaxg   .-nu  I.i_..n.riE  lmpb  [{menu_type  Ehann.l   item_list}...   Eon]

it.in_lift   ===  Eoupl...   Eec   :   value...   NaN

type;   generic  plug-in  €tatu6

in.g5ag.  tokens:

oenu                 s==   OA,,

d.f_I.n.ric
parameters:

nan.          typ.
J.pb             token

-.        byte
I..t          byte
.=k               byte

toort         byte
•enu_type   token

plo._=Oupl

•inu._=apl
iapedan[.  byte

Lapp.r_b.ndw

|-r_b.ndw
channeJ        u6

coupJ            token

DC                   byte

qFF               byt i

ce                byte

ve                byt e

Ece              byte

V.rsion  2.2

t==   Oil,

v,|u,5

Ier,   :   I,tt   :  ,Ek   I  ,bert

01,,

02,,

03,,

04,,

plut_coupl ,  .inu5_Eoupl ,  iBp.a.nee,
upper_bandw ,   lot..r_I).ndw

byte  01"

byte  C,2,,

04,,

byte  03,.

byte  05„

1-4

DC    i    ITF    I    AC    i    VC

01,,

02,,

03,,

04,,

051,

menu  I.f_generic June   16,    1986
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itajue           i loat

RAN                 i 1 oat            Oxf i cooooo

Eon               token           06..

usage:   This  ie  the  general   form  of   the  g.neric  plug-in  menu  clef inition
message.      It       iE       used       by       plug-ins       to       clef ine       the
Eharacteristit:6  a+     generic  plug-in     basic  menus.     The    +ive
forms  are    listed  Separately    and  clef ine  the  entries  fc]r  the
Coupling    (plus     and   minus),      input   impec)anc=e,      and   bandwidth
limit   (upper     and   lower}     menus.   This     me.sage     is     sent     in
re6ponEe    to      a    o.nu    r.I]u.st    ..n.ric    in.ssage    i ron    the
mainframe  or  whenever  the  entries  of   a  generic     menu  need  tci
be  changed   (eg.   caused   by  Changing   the  probe).

When  Bent    by  the    plug-in   (using    the    .ore    or     last     long
message  tokens),   thi.  message  must  contain  at   least  c)ne  menu
clef initic)n.   Menu     parameters  are  not  Sent  only  when   the   long
message  token    is.ck    or    .bort.     See    Section    6.i.4    Long
Messages.

response:   none

error  handling:   none

also  gee:  ..nu  r.qu..t
command  tran5ac:tions:

II.nu  r.qu.et  g.neriE  :  eenu  I.fd.n.rit=
§Fte  qtEi.ry  :  ..nu  d.f-eneri[

Version   2.2 in.nu  clef _generic June   16,   1986
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/_

name:  -.nu d.fd.n.riE  inp.d.nE.
Syntax:   A.nu  d.f_9.n.riE   lmpb   [{inp.d.nE.  Channel   value...   N.N}...ECM]

type:   generic  plug-in  Status

message  tot::en5:

oenu                !:=   OAil

defLgen.ric   :==  01.i

parameters:

n.me            type           v.I u.a
I.pb             token          here   :   I.€t   i   .Ek   i   .bort

more              byte              01 „

I.Et            byte            02„

•[k               byte            03"

•bort           byte             04ii

impedanc.  tc]lf.en             C14..

char7nej        us                      1   -   4

value           i loat

N.N                  f I oat             O!.:i i coooc)O

EON                   token              C)6|I

ugagei   This     message  used  by  generic  plug-in5  to  clef ine  the  entries  of
the   impedance     menu  for   the  specified  charinej.   It   is  gent   in
response    to      a    eenu    requ.5t    g.n.riE    message    i ron    the
mainf rame  or   whenever   the  entries  c]f   the   impedanc:e  menu  neec]
to  be     changed   (eg.   causec]   by  c:hanging   the  probe).   There  may
be  up     to   16     impeclance  vaJtie5     Sent   i or     each  of     up     to     4
I:hannel   menus.

This  menu     controls   the     input.   impedance.   The   mainframe  will
send  the     imp.dane.  .et     message  with  the  5electecl   impec]anc:e
value  and     appropriate  I:hannel   parameter  when  a  selection   is
made  from  this  menu.

When  sent     by  the    plug~in   (using     the    her.    or     I-Et     long
message  tokens) ,   this  message  must   Ec)ntain   at   least   c)ne  menu
clef inition.   Menu     parameters  are  not  Sent   only  when   the   long
message  token  is  .[k  or  .bort.

Version  2.2 menu   clef _generiE   impEd.nc:e May   5,    1986
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re£Pon6e:   none

error  handling:   none

also  see:  -.nu  r.qu.fit,  .et  illip.d.nEe

Command  transactions:

A.nu  r.qu.€t  gen.riE  :  o.nu  d.f-en.ric  imp.d.nE.
§FtB  qu.ry  :   oenu  d.f_generic  imp.d.nE.

Version  2.2 menu  clef_generic   impedance

Message  De+initions

May   5,    1986
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name:  ..nu I.fd.n.riE  lo*.rJ.I.dw
Syntax:   unu  clef_g.n.Tic  lmpb   [{loiil.rJ.ndw  channel   value...   N.N}...
EenJ

types   generic  plug-in  Status

message  tc]kens:

tnu                 =s=   OA,,

d.fd.neriE  :==  01iI

parameters:

n.ne           typ.

-

I.pb              token

cert           byte
I,tt           byte

Ek                 byte

bort          b yt e

lew.rJ.ndw  token

chanfle 1         u=

tJajue            f loat

N,N                  f I oat

EOM                  token

oore   i  I.€t   :  .ck   i  .bort
01,,

021,

031,

04,,

C,5,,

1-4

ox + + c cioooo

06,,

usage:   This     message  i5  i`5ed  by  generic  pli`g-ins  to  clef ine  the  entries  I
of   the   lower   bandwidth   limit   menu  for   the  spec:ified  charirieJ.
It  is    sent  in    response  to    a  n`.nu    r.qu..t  g.n.ric  message
from  the  mainf rame  or   whenever   the  entries  a+   a  generic:   menu
neecl   to  be  changecl   (eg.   caused   by  changing   the  probe).   There
may  be  up   to   16  bandwidth   tJaJues   f or   each  of   up   to  4  channel
menus,

This  menu     controls   the     lower   bandwiclth   limit   +unctic}n.   The
mainframe  will   send  the  b.ndwidtli  ..t  lower  message  with  the
6electec]  bandwidth     value  and     appropriate  Channel   parameter
when   a  Selection   is  made  from  this  meni`.

When  sent     by  the    plug-in   (using     the    nor.    or    I.6t     long
message  tokens) ,   this  message  must  c:ontain  at   least  one  menu
clef inition.   Menu     parameters  .re  not   Sent   Only  when  the   long

Version  2.2 menu  clef _generic   lower_bandw May   5,    1986
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message  token    ia.Ek    or    .bort.
11.i..9.i.

Message  Def initions

See     Section     6.I.4    Longi

re6pon6e:   none

error  handling:   none
/

also  see:  ..nu  r.queEt,  b.ndi.idth  Set  loi.Ier

command  transactions:

eenu  r.que.t  gen.ric  :  a.nu  clEf _gen.riE  lo.ierJandw
SFtG  query  =   menu  clef_g.neric  lowerJ.ndw

Version  2.2 menu  clef_gEneriE   lower_bandw Hay   5,    1986
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name:  .Enu I.i -.n.riE  oinu.loupl
Syntax:   -.nu  I.+_g.n.ric  lmpb   [{diinuE_coupl   channel   coupl...   ED[}...
Et"J
type:   generic  plug-in  Status

meE6age  tokens:

aenu                 s ;=   C)Aii

clef_gen.riE   ::=  C)1»

parameters:

n.me            type            v.I ue5

I-pb            token          .or.   :  I..t   i  .ck   i  .bort

more             byte              01 „

I.st             byte             C,2,,

•ck                  byte               C)3iI

•bert          byte            04i.

•inus_Eoupl   tol<en       02„

chaTinel         u=

coupJ             token

DC                    byte

OFF                 byte

ac                byte

VC                    byte

EOE                 byte

EON                 byte

usage:   This    message  i6  used

1-4

DE   i   erF   :   Ac   :   vc

011,

0=,,

03,,

04,,

051,

06,,

by  generic:  plug-ins  tci  clef ine  the  entries
of   the     minus   input   coupling  menu  for   the   specified   charirieJ.
It  is    gent  in    response  to    a  dbenu    r.que.t  g.n.riE  message
from  the     main+rame  or     whenever  the     entries  of     the     minus
Coupling   menu   need   to  be   Ehangecl   (Eg.   c=au5ed   by  changing   the
probe).   There  may  be  up  to  4  ct.)upj   parameters  +or   each  of   up
to  4  c:hannel   menus.

Version  2.2 menu  clEf _generic   minus_Eoupl May   5,    1986
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This  menu    controls  the    minus  input  of   a  dif {erential   input
channel.   The    mainframe  will     send  the    ceuplin.    -et    diinu€
message  with     the  Selected     tot::en  and  apprc)priate  parameters
when  a  selection   i5  made  frc)in  this  menu.

When  sent    by  the    plug-in   (using    the    .or.    or    I.€t    long
message  tokens) ,   this  message  must  c:ontain  ®t   least  one  menu
clef inition.   Menu    parameters  are  nc)t   Sent   only  when  the  long
me65age  token     i6  -ck    or    .bort.     See    9eEtion    6.1.4
LeE5ageE.

response:   none

error  handling:   none

al5c]  See:   itienu  r.quest,   Eeupling  t.t  dtinu€

command  transactions:

menu  requ.5t  gen.riE  :   menu  I.f_generiE  hinut_coupl
§RG  query  :  h.nu  d.fdeneri[  ninusjeupl

Version  2.2 menu  clef _generic  minus_coupl
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name:  ..nu I.f I.n.ric plo.jeupl
syntax=   .enu  d.+i.n.riE  lmpb   [{plut_Eoupl   Channel   coupl...   EO[}...
EOHJ

type:   generic  plug-in  6tatu6

message  tokens:

tnu                   ===   OAI,

d.f_generic  : :=  01..

parameters:

a.me          typ.          v'| u..
I.pb            token          oar.  i  I.it   :  .[k   i  .bort
A)t)re               byte               01..

I.Et            byte            02„

•ck               byte             03"

•bort           byt e             04i`

plus-oupl   token          C)1i®

chaTlnel         u=

c(JupJ              totr.en

DC                    byte

OFF                 byte

AE                    byte

VC                    byte

Eec               byte

EOM                   byte

1-4

DC    i    OFF    :    AC    :    VC

01,,

02,,

031,

04,,

051,

06,,

usage:   This    message  i6  used  by  generic  plug-ins  to  de+ine  ttie  entries  I
of   the     plug   input     coupling  menu  for   the  epeci+led  charir.ej.
It  i5    sent  in    response  to    a  ..nu    request  g.neriE  message
from  the    mainf rame  or     whenever  the    entries    of     the    plus
Eoi`pling  menu  need   to  be  changed   (eg.   cai`5ed  by  changing   the
probe).   There  may  be  up   to  4  ct)UPJ   parameters  for  each  of   i`p
to  4  channel   menus.
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This  menu  Eontrol6  the  Eeupling  of   a  single  ended  c:hannel   or
the  plus  input  coupling  of   a  differential   input  Channel.   The
mainframe  will     tend  the    [oupling  ..t  plut  me6eagE  with  the
6elec=ted  token     and  apF]ropriate     parameters  when  a  selec=tion
i6  made  from  this  menu.

When  Sent     by  the    plug-in   (using     the    aer.    or    I.Et     long
message  tc)I::ens) ,   this  message  must  contain  at   least  one  menu
clef inition.   Menu     parameters  are  not  gent   only  when  the  long
message  token     is  .ck    or    .bort.     See    5ecticin    6.i.4
M.ifageE.

response:   none

error  handling:   none

alsci  see:  .enu  r.quefit,  Coupling  .et  plus

command   transac:tions:

menu  request  gen.riE   :   menu  clef_generiE  plus_co`ipl
§RG  query  :  .Gnu  defqeneriE  plutjoupl

Version  2.2 menu  de{_generic  plus_Eoupl
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name:  o.nu d.+-.n.ri[  upp.rJ.nd-
cyntax=   o.nu  d.fdeneriE  lmpb   [{Lipp.rJ.nd-channel   value...   N.N}...
Eon)

type:   generic  plug-in  Etatu.

message  tokens:

onnu                 = :=   OA,.

d.f_generi[   : :=  1-)1|®

parameters:

rl,ne

1-pb

dune

1,Et

Ek

bort

type            v.I ue€

token           fRor.   I   I.€t   :  .ck   i   .I)art

byte              Oil.

byte              021.

byte             03"

byte             04..

upperJ.ndN  token      03iI

chanr7eJ        u6                      1   -4

vaJue            f loat

N.N                    i 1 oat               0:<+i c:OOC}00

E011                    b yt e                 C16it

usage:   This     message  i5  used  by  generic  plug-in6  to  clEf ine  the  entries
of   the   upper   bandwidth   limit  menu  {c]r   the  specified   chaririej.
It  i5    Sent  in    response  to    a  in.nu    r.qu..t  generic  mesgage
from  the  mainframe  or  whenever  the  entries  of   a  generic  menu
need   tc}  bE  changed   (eg.   Eauged   by  c:hanging   the   probe).   There
may  be  up   to   16  bandwidth   iJajues   for   each   of   up   to  4  channel
menus,

This  menu     controls  the     upper   bandwidth   limit   funt:tion.   The
mainframe  will   Send  the  b.ndwidth  e.t  upper  message  with  the
5electecl  bandwidth     limit  and     appropriate  channel   parameter
when.  a  selection   i6  made  from  this  menu.

When  sent    by  the    plug-in   {using    the    .or.    or     I.tt     long
message  tokens) ,   this  message  must  contain  at   least  one  menu
clef inition.   Menu    parameters  are  not   sent   only  when  the   long
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message  token     is.ck    or    .bort.     See    Bectic)n    6.1.4    Leng|
M-i.g...

rEipon6e:   none

error  handling:   none

also  .ee:  a.nu  r.qu.tt  g.neriE,  I).ndNidth  i.t  upp.r
command  transactic}n5:

=:uq:::;.:t.:::e::: _;.::::cd::r::nj:i:wupper Jandw                             ,
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name:  .enu  d.i_taert
6yntay`:  lR.nu  clef-o.rt  lmpb  [TDL  title]  [.r.._d.f  area_id  .ize
{c.ll_I.+   xloc  yloc  te:<t_type  [+1_font  te:{tl]   [DLT  f2_font  text2]}...
I.,.

type:   mainframe   Command

meEBage  tokens:

ntnu                 i ==   OA,,

a.f_.in.rt  I :=  02i.

parameters:

n.me           typ.           v.I u.i
.pb              token

acre            byt e

1.5t             byte

.ck              byte

.bort         byte
TDL                  byte

tjtje           String

•r.a_clef    byte

airea_1d        u=

sl`Ze                 Pb

I.1|_I.f    byte
xJ,,c              us

yj`,c              us

acre  i  I.st   :  .Ek   i  .bort
01,,

02,,

031,

C,4,,

021,

10  characters

0A|,

a  -  255

0  -   16'   a  -   16

Oil,

1-10

I-8

text_type  token          t.xt   i  d.Script

t.xt            byte           03'.
d.Script    byte
fJ   ft.Jnt       token

textJ           String

Version  2.2

04,,

nor..I   :  touch  :  ..I.ct.I  I  .tten
5  char
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DLT

+2   +oT't

text2

ntITmal

touEh

1,ct,a

tten

Message  Def initionE

byte             08,,

token         noroal   i  touch  i  ..I.ct.d  :  .tten
String         5  char

byte             09,,

byte            05„

byte             06,,

byte             07,,

usage:   Smart     plug-in6  use     this  message     to  cai`se     the     mainframe     tc]
display  an     e:{tended   menu.   This  message  clef ines  the  c=ontent5
of   each  t=ell   +or   the  menu.

The  I.pb     parameter   i5  the  long  message  protocol   byte  and   i6
used   to     transfer  menu     clef i.nitions  that   are   lc}nger   than   127
bytes.   See  section  6.I.4  Long  Meaiage5  for  the  definition  c]f
the  long  message  protocol.

The  TDL     tot::en,   when     present,   delimits  the  beginning   of   the
title.   The     c}ptic]nal   I.jtje   parameter   spec:i+ie5  the  title  i or
the  menu.     The  mainframe  will   use  this  title  if   it  c:an   title
plug-in  meniis.      I+   the     mainframe  does  not   title  meni`s,   this
parameter   may     be   ignored.      The  TDL     token  and     tJ.tje   String
must  both  be  present  or  absent.

The    -red_t]ef       token     clef ine5     the     beginning     of     an     area
clef inition.   All     of   the  following  cell   clef initions  up   to  the
ne:<t  .rea_I.f   (or  the  end  of  the  last  message)   specify  c=ell5
that  belong     to     a     tout:h     area.     The     touc:h     area    must     be
rectangular   in  Shape.   The  cells  must  bE   listed   in   Order   from
left   to     right   and     top   to     bottom.   All   cells  enc:ompassed  by
the  area    mi`5t  be    represented  by  a  tell_d.f   parameter   groL`p
(even   i+   a  cell   has  no   te:<t}.

The  area_I.d     parameter   Spec:if ies  the  toilc:h   area  to  whic:h   the
cells  belong.     When  a     0  value     for   the  area_jd  parameter   is
Specified,   all     the  following   c:ell5  are  nan-touchable  c=ells.
The   mainframe     will   not     generate  an   audible  Elic:k,   indic:ate
6eleEtion  or     generate  a  touch  message  when  the  user   tc}uEhes
one  of     these  cells.   Only  nan-toiichable  c:ell5  with  te:{t   need
to  be    spec:if led  for     this  area.     The  shape  of   the  nan-touch
area  does    not  need     to  be  rec=tangular  nor  do  the  Fells  need
te  be   listed   in  any  speEif ic:  order.

The  SJ.ze     parameter   5pecif ie6     the  Size     of     the     a65oc:iatecl
touc:h  area     in  Cells.     This  parameter     i6     a     packed     binary
format  and     spec:if ies  the  height   and  width  a+   the  touch  area
as  +allows:
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b7     b6     b5     b4     b:.     b2     bl     bo
+--hei ght---1     L--`^lidth ---- 1

The    I.1l_clef       token     defines       the    beginning    of     a     Cell
definition.   The    following    parameters     apply    to    the    cell
specif led  by     the  xJ(..c     and  yji)c  parameters.   There  may  be  a5
mar`y  tell     clef initions  in    a  n.nu  d.f-n.rt  me€5age  as  there
are  cells   (up   tc]  80  for  I..x   mode).

The  I*.j{.c     parameter   6peci+ie6     the  x     loc:ation   of     the     Cell
being  clef ined.      It   is  an  ungigned  Short   integer   in  the  range
of   1     -   10  i or  ..x   and  nix  modes  and   1   -  8  i or  I.in  mode.   The
values   1   -10  Specify  cells  from  left  to  right.

The  yji..tc     parameter   6pecif ie6     the  y     lot:ation   c]f     the     cell
being  clef ined.      Its  range     depends  on   the  type  of   menu  being
clef ined.   For     fB.x   mode     menus,   the     range   i5     1   -a.   For   nix
mode  menus,   the  range   is   1   -7.   For  diin  mode  menus,   the  only
allowable   value     is   I.   F3ow  7  of   the  mix   mode  menu   i5  defined
as  the    pop-in  sub-menu     and  is  not  required  to  be  displayed
adjacent  to  row  6.

The   te.\..t_type     parameter   Spec:i+ie5     how  the     te>{t   is     to     be
plac:ed   in  thE  c:ell.   The  t.xt  token  Specifies  that   te^'tJ   will
appear   in     the  top     line  and  te*.tp  will   appear   in  the  bottom
line.     The    de.[ript    token    Spec:if iEs    that     textJ     is    the
descriptor   and     te,`.t2   i5     the  6tatu6.   The  mainframe  will   pi`t
the  te}<t     into  the  top  and  bottom  lines  tc]  c=orrespond  to  the
i ormat  being  used  by  the  mainf rame.

The  fJ_t-c)»t     parameter   specifies     the     font     of     te,`'tJ.     The
mainframe  will     display  all   of   tex.tJ   on  the  appropriate   line
in  the     specif led   fc]nt.     f]_f¢)rit   may     be  any     of   the  clef ined
font  tc]ken5,     nt)rf.al,  touch,     ..1ected  c)r    .tt.n.   The  norfbal
token  selects  the  font  used  by  the  mainframe  f or  normal   te:<t
displays.   The    touch  tot:;en     selects  the     +ant   the     mainf rame
uses  to    identify  areas    that  are    touchable.     The    ..1e[t.d
tok.en  5Elect5     the  font     the  mainframe     uses  to     identi.fy  an
area  that     has  been    selected.   The    .tten  token    Selects  the
font  the    mainframe  uses    as  a    standout  i ant  to  attract  the
user '5  attentic}n.

The  +e.vtr     parameter   clef ines  the  te:{t   to  be  c]isplayed   either
in  the    top  line    or  as  the  descriptor.   If   it  is  absent,   the
line     is       left     blank.        I+     +e*.tJ     contains     more     than     5
c:harac:ters,   the    additional   charac:ters  are  truncated  and  not
d i fp I dyed .

The  PLT    token  i5    used  only  when   i.,`'t2   iB  present  to  clEf ine
the  beginning  of   the  tejft2  clef inition.

The  f2_forit     parameter   gpeci+ie5     the     font     a+     te;rt2.     The
mainframe  will     display  all   of   +eJ*.+2  on  the  appropriate   line
in  the     EpeEif ied  font.     f?_f/tr7t  may     be  any     of   the  clef ined
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font  tokens,    nor®.1,  touch,    ..I.Et.d  or    .ttm.   The  norli`al
token  Belec:ts  the  i ant  used  by  the  mainframe  i or  normal   te:<t
displays.   The    touch  token     tielec:ts  the     font  the    main+rame
uses  to    identify  areas    that  are    selectable.  The    ..leEt.d
top`En  Eelec:t6    the  font     the  mainframe     ufe6  to     identify  an
area  that    has  been    selected.   The    .tten  token    telec:ts  the
font  the    mainframe  uses    a5  a    6tandc]ut  +ant  to  attrac:t  the
user'5  attention.

The  text2    parameter  clef ines  the  te:.:t  to  be  displayed  either
in  the    bottom  line    or  as    the  t5tatu5.   If   it  is  absent,   the
line     i6        left     t]1anr..         If      te*.+2     contains     iTiore     than     5
characters,   the    additional   charac:ters  are  truncated  and  not
displayed.

response:   The     mainframe  will     Send  the    menu  ttatuE     message  with  the
fornatt.d  Status    tolcen  when  it  has  completed  +ormatting  and
displaying  the  menu.

error  handling:   none

also  See:  aenu  clef_smart,  o.nu  tt.tug

command   transac:tions:

menu  clef _€ittart   :  aenu  .tatuE

Ver§ien  2.2 menu  clef _Smart May   5.    1986



ilk  Mainframe/F.lug-In  Software   Interface page   .311

name:  ..nu  del.te

Syntax:  ..nu d.let.
type:   mainf rame  command

message  tokens:

menu                  : :=   CIA.I

I,|ete          ===  07,,

parameters:   none

usage:   A  Smart   plug-in   will   Bend   this  message  tc}  reqi`e5t   the  mainframe
to  remc)ve  that   pli`g-in`s  e!<tended   menu.

response:   The  mainframe  will   send  the  menu  .t.tug  r.hov.I  me56age  when
it   hag  removed   the  plug-in`s  menu.

error   handling:   nc}ne

also  see:  menu  6t.tug

Command   transac:tiol`s:

[menu  touch  :]  o.nu  delet.  :   menu  it.tuB  rcooved
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name:  ..nu r.qu.tt
syntaxs   n.nu  r.quest  menu_type  [wvfm_i lag]

types   mainf rame  Eommand

me55age  tokens:

I,enu                 i ==   OA,,

r.quest       a :=  04,i

parameters:

n.me             type            val ueE

•enu_type  tot::en           a.x   i   nix   i   I.in   :   gen.ric

o.x                b yte             03.i.

.ix               byte            02„

.in               byte             ,)1„

gen.ri c       byte             20i®

~i.fo_fJag  token           Nvfm_on   i   wvffn-ff

-vfh_on      byte             01,.

I.i`/+A_ef f      byte                C)2il

usage:   This     message  has     two  uses.      It   is     used  by     smart  plug-ins  tc}
request   the     mainf rame  to     prepare  for   a  menu.   The  .eriu_.t`/pe
parameter     Spec:if ies       the     type    of     menu     the     plug-in     is
requesting  and     is  .in,     nix   c)r  o.x.   The  ~vfp_flag  Spec:if ies
wave form  status.     When     the    .vim_Off     toh:en     i6    used,     the
mainframe  will      turn   off     wave form     di5play5     i+   I  they     will
interfere  with     the  menu    display.   When  the  wvfm-tot,'.en   is
used,   the     mainframe  will   not   disable  wave form  displays  even
i+   they     interfere  with     the     menu     display.      The     wiJt-._fJag
Parameter  must     be  present     when  this     message  i5    sent  by  a
Smart  plug-in.

This  me55age     i6  also    used     by     the     main+rime     to     request
generic   plug-in     menus  at     power   up.      The  mainframe  will   use
the  g.neric     .eriu_type  token    to  rec|ue5t     generic  menus    and
will   not  use  the  iuiJf._flag  parameter.

response:   The  mainframe  will   Send  a  o-nu  tt.tu.  message  with  the  r.edy
token  to  the  requesting  plug-in  indicating  it  is  prepared  to
display  a  plug-in  fnenu  of   the  Spec:if ied  type.
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A  generic    plug-in  will     Send  a    ..nu  d.fd.n.riE  fne6sage  in
response.

error  handling:   none

also  see:  menu  .t.tug,  ..nu clef_.fhart,  a.nu d.f-.a.ric
Command   tran5aEtions:

unnu  request
menu  r.quest

Version  2.2
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name:  ..nu r.5tor.
iyntay.:  e.nu r.tter.
type:   smart  plugin  command

meg5age  tokens:

Otnu                  ===   OA,,

r..tore      : :=  08..

parameters:   none

usage:   This    message  is    gent  to  a  Smart  plugin  to  restore  a  menu  that
was  previously     removed   by  the  mainframe.   When  restored,   the
menu  will      incluc]e  any     updated   information   that   is  a  resi`lt
of   c]peration5  that  occ:urrEd  since  the  last  time  the  menu  was
d i spl ayed .

respc]n5e:   The    plugin  will     send  the  menu  clef_.a.rt  message  to  restore
the  menu.

error   hanc)ling:   none

al5c]  see:   menu  clef_Smart,   menu  st.tug

command   transactions:

dlenu  restore  :  menu  clef _im.rt  :  menu  .t.tug  f ormatted
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name:  menu  .tatue

6ynta:<:  cenu  .t.tut  Status

type:   mainframe  status

message  tow:en5:

a.nu               s`=  OA,,

•t.tus        i ==  03,,

par ameter a :

n.fhe           type           v.I u..
status        token          r.-dy,  forfb.tt.d ,  r.ceved
r.ady           byte             01»

form.tt.d  byte            02»

r.mov.d       b yt e              C}3.t

usage:   This     message   is     sent   by  the  mainframe  to   indic=ate  meni.`  status
to  a     Smart  plug-in     that  has     requested  a  menu  display.   The
ready  tow.en  is  sent   in  response  to  a  menu  r.quest  message  to
indic=ate  the     mainframe   is     ready  tc)  display  a  plug-in   menu.
The  formatted    token  is  Sent   in  response  to  a  menu  de+_im.rt
or  menu    [hange  message     and   indicates     the  menu  display  has
been   f ormatted     and   the     mainf rame   is     ready     to     Send     menu
touc:hes  to    the  plug-in.   The  reaev.d  token  is  Sent  either   in
response  to    a  dienu    delete    message    from    the    plug-in     or
whenever   the     menu   is     removed   fc]r     other  reasons   (suc:h   a5  a
mainframe  6elec:tion   that   removes  the  plL`g-in's  menu).

This  me55age     i6  also  Sent  by  a  smart  plug-in   in  respc)n5e  to
a  h.nu    touch  or     to  a    in.nu  EtatuE  recoved  message  when  the
menu  was  not   remc]ved   by  the  plug-in.

When  Sent     by  the     mainframe  with     the  remov.d   5tatu5   tol'en,  I
this  message  will   cause  the  Smart  plug-in  to  Save  guff ic=ient
information  aboiLt     the  menu     that   was     removed  tc)  be  able  to
restore  it  when  sent  the  eenu  r.store  message.

response:   A    Smart  plug-in    will   Send    the  o.nu  it.tut  r.fiioved  message
when  it    receives  an  unsolicited  in.nu  .t.tu.  reaev.I  message
from  the  mainframe.

error  handling:   none

also  see:  a-nu  request,  fl.nu  d.).t.,  in.nu  d.fjmart,  in.nu  r.Store
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command  trancactions!

o.nu  Ehang.  :  a.nu  .t.tu.
n.nu  del.t.  :  in.nu .t.tug
menu  request  :  menu  .t.tu.
in.nu  .t.tu=  :  A)enu  tt.tut
menu  touch  a  o.nu  status

Version  2.2 menu  Status
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name:  ..nu  touch

syntax:  Il.nu  touch  area_id

type:   fn.in frame  6tatuE

inegBage  tokens:

Ilnu               : :=  OA|,

tcNJt=h               i ==   05,,

parameters:

n-ne          type          v.I u..
area_I.d       us                   1   -255

usage:   This  message  is  sent  by  the  mainframe  when  the  user  has  touched
an  area    of  the    gEreen  th.t     iE  part     of  a    plug-in  clef ined
menu.   The    area_].d  parameter     indicates  the    touch  area  that
was  Selected     t]ythe    user's     tout:h.     This     is    the    area_jd
€uppliec]  by  tlie  plug-in  in  the  o-nu  clef_.dart  or  a.nu  Eh.nge
message.   The     mainframe  will   provide  translation  from  sc:reen
Eoordinates  to  plug-in  menu  Coordinates.

response:   The    plug-in  will     Send  the    ..nu  tt.tug  r..dy  message  if   it
hag  no    further  menu  transactions  to  perform.   If  the  plug-in
needs  to    update  the    menu  in  response  to  the  menu  tout:h,   it
may  send    a  n.nu    [h.ng.  mes€age  as  the  response  to  the  .enu
touch  message.   The  plug-in  may  also  request  a  different  menu
using  the    -.nu  r.Putt    me55age  or    delete  the    present  menu
using  the    menu  delete  message,   also  in  response  te  the  menu
toLIEh   mEggage.

error  handling3   none

also  see:   menu  clef_tin.rt

command  transac:tions:

Version  2.2

onnu tt.tut
•enu Eh.nge  :  b.nu .t.tug i fro.tt.d
lb.nu requ..t  :  A.nu .t.tu. r..dy
a.nu del.t.  :  a.nu .t.ttiE r.eov.I

menu  touch June   16,   1986
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name:  .i _di.pl.y  qtiery

fyntax=  of_ditpl.y  all.ry

type:   mainfram.  command

message  tokens:

df_ditp1.y

qu.ry            i ==  021.

3t=   22,,

Message  Def initiong

parameters:   none

usage:   This    in.5sage  i.    Sent  by    a  sin.rt    plug-in  to  request  wavef arm
display  inf ormation  f ron  the  mainframe.

re5pon5E:   The     mainframe  will     send  the    A)f_diEpl.y  -tatui    message  to
Supply  the  requested   information.

error  handling:   none

also  see:  Bf_displ.y  tt.tut,  mf_di.pl.y  ..t
cc]mmand   transactions:

mf_di5pl.y  qu.ry  :  .f_di.pl.y  .tltu5

V®rgion   2.2 mf_display  query June   16,   19e6
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name:  .fJi.pl.y .-t
Syntax:  h+Jitpl.y  ..t  wvfm_id

type:   mainf rome  command

oe65age  tokens:

•fJ]i.P|.y  :==  22'`

t,t                   s==   01,,

parameters:
n.me           type           v.I u.a
wvf.   I.d       u5                    1   -  8

usage:   This     message  is     sent  by     a  smart     plug-in  to  the  main+rame  to
6elec:t   the     wave form  specif led   by  the  .wJf8_J.d  parameter.   The
wyfa_I..I  parameter     is  selec:ted  from  the  list  reported  by  the
mainframe  in     the  mf_diEpl.y    tt.tug  message.     The  mainframe
will   maL`.e     appropriate  changes     to  the     display  to  c:au5e  the
specified   wave+arm     to  become     the     Selected     wave form.      The
plug-in   is     not   allowed     to  create     or   remove  wave+orm5  with
this  message,     only  to  Change  the  state  of   existing  wave form
display.

response:   The     mainframe  will     Send   the  in+_ditplay  Et.tug  me66age  when
it   has  c=ompleted  the  c:hanges  to  the  display.

error  handling:   none

alec)  See:  BfJisplay  tt.tus,  Af_displly  qu-ry

Command  transactions:

mf_di.pl.y .et  :  .i_displ.y tt.tut

Version  2.2 mf_di.play  set May   5,    1986
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name:  -fJitpl.y .t.tu.
Syntax:   a+Jiapl.y  .t.tLJs  status  [wvfm_id  Source_desc   {€tatus  wvfm_id
source_desc:} . . . ]

type:   mainframe  5tatu6

message  token5=

A+_difpl.y   i:=  22"

ft,tug         i ==  05,,

parameters:
n.Ihe            type            v.1 u.5

5tattJ5        token          liv.   I  .tor.a   i  ..lected_live   :
•el.[t.d_.tored  :  none

liv.            byte            02..

ttor.d        byte            05ii

selected_live  byte    04..

•el.[t.I_stored  byte  05i®

none              byte              Olit

ivi.t-n   I.d        us                      1   -   a

ft)urce_desc  string    See  text

usage:   This    message  i5     Sent     by     the    mainframe     in     response     to    a
nf_di5pl.y  query    or  of_display    set  message    from    a    smart
plug-in.   It  contains  informatic]n  aboi`t  the  present  status  of
the  main+rame'5     wave form  display.      There  may     be  status  for
up   tc]  8  wavef orm5  reported.

The  s+at.us     parameter   indic:ates    either  the    status    of     the
display  or     the  status    of   the  associated  wave form.   The  none
Status  tc)ken     indicates  that     there  are  no  wave forms  clef ined
fc)r  display.     In  this  case,   no  other  parameters  will   be  sent
with  the     message   {ju5t     the     Status     parameter).     The     live
5+atu5  tolr.en     indicates  a     live  wave form     that     is     not     the
Selected  wave form.     The    §tor.d    Status     token     indicates    a
stored  wave form     that   iB     not     the     selected     wavefc]rm.     The
ielfrst-d_live  s+atu5     tc)ken   indicates     the  .elected  wavef c)rm
and     spec:ifies       that       it       is       a       live       wave form.        The
a.I.cted_gtor.d  status  tc]ken  indicates  the  selec:ted  wave+arm
and  specif ies  that  it  is  a  stored  wave form.

Version  2.2 mf_display  status May   5,    1986
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A   live     wave form  i6  clef ined   as  a  wave form  that   is  agsoc=iated
to  an     input   (either  through  a  digitizer  or  an  analog  path).
A  f5tored     wave form   i5     clef ined   as   a  digital   waveferm  c:reated
from  values    .tored  in     memory  and     i6  not     associated  to  an
i nput .

The  ~iJfp_I.d     parameter   spec:i+ie5     the  wave form   id   a6soc:iated
with   the  wave form  being   identif ied.   The  plug-in  may  use  this
value  in     the  fiifJiEplay    ..t  message    to  clef ine    a  spec:i+iE
wave form  as  the  6elec:ted   wave+arm.

The  s()urce_de5c     parameter   is     a  character  string  describing
•    the  sourc=e     of   the     wave+arm.   This     parameter   has     the     same

format   as   the   TF{ACE.::ui>   DE§CRIF.TI0N   lint::   argument   clef ined   in
the   Conmarld      Reference   I:-pec:iticati(>T.s    llCIOC)   Series   Family   ®t
Pr(tduct5   doc:i`ment.

response:   none

error  handling:   none

also  see:  n+Ji5pl.y  query,  mf|]i.pl.y  tet
Command   transactions:

iaf_di.play  query  :  fb+I)itpl.y  st.tug
mfJi=play  set  :  ofJiipl.y  .tatu.

Version  2.2 mf_display  Status May   5,    1986
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name=   Ilf_id  conf ig

syntax:  I.fJd  Eonf ig  stati`5

type=   I)lug-in  Status

message  tokens:

o+_id              ===   14„

con fig         ::=  08,.

parameters:

name            type            vat u..

5tatu5          token            n.iii   I   old

n."               byte             01„

old                byte             06il

usage:   This     message  is     sent  by     a  plug-in     in  response     tc]  the  mf_id
report  message.     The  plug-in     will     use     the     type     and     u[.d
parameters  from    the  a+_id    r.port  message    to  See    if   it  is
installed   in   the  Same  mainframe  a5  during   the  previous  power
on.   If     it   is,   the  plug-in  will   Bend   the  old  status   token   in
tlle  in+_id  conf ig  me55age.   If   the  mainframe  is  different  than
the  previc]us,   the  plug-in  will   send  the  n.w  5tatti5  token.

response:   none

errc)r  handling:   none

also  see:  Alf_id  r.port

command   tran5ac:tion5:

o+_id  report  :  ofJd  conf ig

Version  2.2 mf_id  conf ig May   5,    1986
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name:  .fJd  r.pert
Syntax:  ofJd  r.port  type  uid  version  level

type:   mainf rame  titatus

megEage  tokens:

mf_id             i:=   14,,

r.pert          ===  01„

parameters:

n.me            type

type              String

ujd                 String

ver5z.t.jn        String

Je',el             tot::en

v,|u,6

10  characters

lc)  characters

10  c:haracters

EO    i    RO

all,

02,,

page  325

usage:   This     message  is     Sent  by     the  mainframe  to  repc}rt   its  type  and
capabilities.      The       +ype     parameter        i5     an     A§CII     String
representing     the       11000    Series       nomenclature    for       that
mainframe.   The  u].d  parameter   i6  an  A§CII   string  representing
the  serial   number   of   the  mainframe.   The  ..erg(.t)r7   parameter   iE
an  ASC:II     string  representing  the  software  version  number  of
the  mainframe.   The   Jeltej   parameter   is  a  token  that   indicates
the   level     of   support  prc}videc]  by  that   mainframe.   The   levels
presently     clef ined       are     EO     and     RO.      These     are     i`sed     in
[onjunEtion  with     the  main fr.me  ness.ge  message.   The  plug-in
will   gave     the  type  and  ti].d  parameters  for  comparison  at   the
ne;<t   power   on.

resporise:   The    plug-in    will     Send     the    .f_id    [enfig    message    a5    a
response.

error  handling:   none

also  see:   mfJd  con+ig,  fA.in+rafbe  bet..9e

command  transa[tion5:

iiifJd  report  :   h+_id  Eonf ig

Version  2.2 in+_id  report May   5,    1986
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name:  .f_trigg.r  ..t
Syntax:  of_trigg.r  ..t  level  elope  coupling

type=   mainf rame   command

lne5sage  tokens:

.+_trigger   ===  23„

.et               ::=  all,

parameters=

n .,..          typ.          v.I u.a
Jeyej             +|oat

sj{.)pe             tc}k.en             plu.   i   minus

plus             byte             01,.

minus            byte               O=i`

ct.jupjl.ng      toL`.en               AC    :    DC

byte               031,

byte              01„

Me65age  Def initions

usage:   This    message  i5    sent  by     a  smart     plug-in   in     response     to    a
hf_trigger  status    message.   The  plug-in  uses  this  message  tc]
Set  up     the  mainframe's  trigger  parameters  to  trigger  on  the
plug-in's  trigger     outpi`t.   The     mainframe     will     c:hange     the
trigger  parameters    of   all     sweeps  c)r     other     functic)ns     +or
whic:h  the     Smart  plug-in'6  trigger  output   i6  defined  as  part
of  the  source  description.

A  Smart     plug-in  may  also  send   an   SF{G!  then   send   this  message
a5  the  response  to  the  subsequent  §RG  qu.ry  me55age  when  the
user  has     Eelec:ted  an     entry     frc)in     the     plug-in's     menu     c)r
pressed  a    plug-in  +rent  panel   button.   This  allows  the  plug-
in  to  update  the  mainframe'6  trigger  parameters  whenever  the
user  makes  input  to  the  plug-in.

The     JeiJeJ     parameter     Epecif ie5     the     triggering     level     in
divisions  from  center  Screen.

Thefjope     parameter  Specifies    the    Slope    of     the    trigger
circuit.   The    plu.  sjf.ipe     token  selects    triggering    on    the
rising  slope    cif   the    plug-in's  trigger     output.     Th.    minu.I

:::::i:?:e:r£::::C::t:::?gering    on  the  falling  .lope  of  the  ,

Version  2.2 mf _trigger  get May   5,    1996
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names  a+_trigg.r  .t.tus
Syntax:  A+_trigg.r  tt.tut
types   mainframe  status

message  tokens:

dif_trigg.r  ::=  23iI

t,tut         i ==  03,,

parameters:   none

usage:   This    message  i5     sent  to     Smart  plug-ins  that  have  the  trigger
output  function     (identif ied  using    the  plugin_Eon+ig  .tatu5
message)   when     the  plug-in's    trigger  output     is  selec:ted  ag
the   5ourc:a   f c}r   a  sweep   or   other   func:tic]n.

response:   The    plug-in  will     send  the  fiif_trigger  t.t  message  to  Select
trigger  parameters    suitable  for  triggering  on  the  plug-in'5
trigger   outpL`t.      1{   a     smart   plL`g-in  does  not   wish  to  change
the  Sweep     F}arameters,   it     will   send     the  of_trigger    Status
message  instead  c)i   the  fRf_trigger  .et  me55age.

errc)r   handling:   none

also  See:  .f_trigger  set,  plugin_con fig  .tatus

c:ommand   transactions:

tnt_trigger  status  :  mf_trigger  I.t
mf_trigger  status  :  mf_trigg.r  .t.tu€

Version  2.2 ®f _trigger  Status May   5,    1986
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name:  o+f..t  qu.ry

Syntax:  off..t  qu.ry  ch.nnel

typ.:   generic  plug-in  command

message  tokens:

offtet         i ==  02,,

qu.ry           i :=  C,2'.

parameters:
n.ne          typ.          v.I u.s
char.neJ        us                    I   -  4

u.age:   This    message  reque5t6  the  plug-in  to  report  the  of fset  Setting
for  the  Specified  channej.

re.ponse:   The    plug-in  will     report  the    new  off.et    value    using     the
a++.et  .t.tue  message.   The  offset  value  reported  will   always
be  the  actuaJ  value.   See  the  off..t  ..t  .b.  me65age.

execution  time:     The  plug-in    will   send     the  first    byte  of  the  a+f9et
•t.tuE     message     within     xxms     of     sending     the     ac:knowledge
transport  packet  f or  the  o+ffet  qLi.ry  message.

error  handling:        If   a  channel   number   i5  rec:eivecl  a.  part  of   an  a++..t
qu.ry  message  that  a  plug-in  does  not  have,   the  plug-in  will
take  unspEEif ied    action  and    return  a  off..t  .t.tu.  message
indicating  the  ac:tion  it  took.

also   see:     offs.t   I.t   Eo.rt.,    off..t   ..t   fine,    Off..t   €tatu5,
di+f_effiet  qLiery,  cliff_off..t  ..t,  cliff_off..t  fit.tug

command  transactions:

Off i.t  qLi.ry  :  of f ..t  tt.tuE

V.rsion  2.2 a++,et  query June   16,    1986
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name:  ef f ..t ..t .b.
Syntax:  o+f..t  ..t  .b.  channel  value

type:   generic  plug-in  command

liiesEage  tokens:

efft,t         i ==  02,,

t,t                    ==E   01,,

parameters:

n.a.          typ.          v.I u.a
•b5                token           01..

chanrleJ        us                     1   -   4

vajue           f loat

usage:   This    message  requests    a  new  of f set  setting  of   IJ.Jue  units  for
the  spec:if iecl     channel.   It     i6  an     absolute  setting  command.
The  plug-in  will   check  that  the  offset  I.ajue   lies  within  the
achievable  limits    of   the  plug-in.   If   it  dc]es  not,   the  plug-
in  will     not  Change     the  a+fset.     Otherwise,   value     will     be
rounded  to    the  nearest  achievable  .etting.   This  becc)me.  the
requested   value.

The  plug-in     next  checks     that  the  requested  value   is  within
the  achievable    limits  for    the  pre.ent    gain  Setting.   If   it
i5,   the    plug-in  will     change  the    offset  to    the    requested
•Jajtie  anc]     set  the     actual   raJue     to  the  reqtle5ted  yaJue.   If
the  requested     itaJue   is  not  within  the  achievable  limits  +or
the  present    gain  setting,     the  plug-in    will   Set  the  ai:tuaj
vajue  to     the  maximum     avail.ble       gain  setting.   The  plug-in
will   get  the  of+get  to  the  actuaj   iJaJu..

When   the     gain   i€     changed,   the  plug-in  will   calEulate  a  new
actual   iJaJue     based  on     the  new  gain  value  and  the  requested
yaJue.   If     the  new     actuaj   value     i5  dif +erent     from  the  old
aL-ttiaj   iJajue,     the  plug-in  will   change  the  of+Bet  to  the  new
actual   value.

If  the    plug-in  supports    the  di+ferential     off set  function,
this  message  will   Set  one  ef  the  differential  offset  values.
Which  value     i€  Set     iE  determined  by  the  input  coupling  and
whether  an    of f set  probe    ie  connected    to  either  input.   The
rules  for    this  determination  are  specified  in  the  plug-in's
EI§.   The    appropriate  differential     offset  function    will  b.
Set   to     the  acttiaJ   vaJtJe.   No  reqtJe5ted  i.aJti.5   are  maintained
individually  for  the  differential   of+®et  +unctiong.

Version  2.2 of f .et  get  ab5 June   16,   1986
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{-       re6pon6e:   The    plug-in  win     report  the    newo++set    value    using    the
off..t  .t.tt.It  me5Eage.   The  offset  value  reported  will   always
be  the  .ctuaJ   iJaJue.

execution  time:     The  plug-in    will   ®end    the  first     byte  a+  either  the
e+f..t  tt.tuE    me65age  or    the  .rror    ..neriE  meg.age  within
xxms  of     Sending   the     ac=knowledge  transport     pac:ket  f cir     the
of i ..t  .-t  .b.  message.

error  handling:      If   the    .JaJue  parameter     i.    outside    the    achievable
limits  of  the  plug-in  at  the  present  gain  Setting,  the  plug-
in  will  report  an  error  using  the  .rrer  g.n.ric  message  with
the  .x.I-..ming    s+atus  token  and  the  code  parameter  .et  to
550  to  indicate  the  prc)blem.

If  a  channel   number  i6  received  aE  part  of  an  off..t  t.t  abE
message  that     a  plug-in  does  not  have,   the  plug-in  will   take
un5peEif led  action    and  rEt,urn    a  off..t  tt.tug  me5fage   (and
possibly  a  cliff-ff.et  .t.tu5  message)   indicating  the  ac:tion
it  took.

also  see:    a+fE.t  ..t   co.r£.,  e+ft.t   ..t  finE,    a+f..t  .t.tuf=,  .rror
``                gen.Tic,  ..in    ..t  .b5,    cliff_a+f..t  qu.ry,  di+f_of+.et  Set,

cliff-ffEet  Et.tut
command  transactions:

offeet  set  .bs  =  [diff-ff.et  tt.tus  t]  I.rror  .eneric  :]  a+fe.t
Et,tu,

Version  2.2 of i .et  .et  abe June   16,    1986
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name:  a++I.t  ..t  ce.r..
5yntaxi  a+f..t  ..t  co.r..  Channel  value
types   generic  plug-in  command

me66age  tokens:

a+fEet          : :=  02iI

t,t                    ===   Oil,

parameters:

n,a.          typ.          v.I u..
Eoar..        token          02].

cha„„eJ        u, I-4

Message  Def inition€

•.aJue             Short

usage:   This    message  requests    a  new    offset  .etting  for  the  speEif ied
c^anr}ej.   The     plug-in  will     calculate  the  new  a+fset  setting
by  adding     value  times    the  Ec)arse    step  size  to  the  present
actual   iJaJue     then  truncating  to  the  nearest  coarse  setting.
The  trunc:ation     is  toward     the  previous     actual     vaJue.     The
coarse  step    size  is  clef ined  as   .25  divisions  at  the  present
gain  setting.

If   .Jajue     is0,     theoff6et     will   not     be     Changed.I+     the
calculated  Setting     is  outside    the  achievable  limits  of   the
plug-in  at    the  present    gain  .etting,     the  plug-in  will   set
the     off set     requested     itajue     to     the     rna:<imum     or     minimum
available  offset     value  depending     on     the    .ion     of     i.aJue.
Otherwise,   the    plug-in  will     set  the  a+f5et  requested  yalue
to  the    calculated  coarse    a+feet  Setting.     The  plug-in  will
then  Set    the  of i set    to  the    requested  iJajue  and  update  the
actual   itajue  with  the  requested  value.

If  the    plug-in  supports    the  differential     offset  function,
this  me55age  will   Set  one  of  the  differential   offset  valu.s.
Whic=h   value     is  get     is  determined  by  the  input   coupling  and
whether  an    a+feet  probe     is  connected     to  either   input.   The
rules  +or     this  determination  are  spec:ified  in  the  plug-in'c
EI§.   The    .ppropriate  dif+erential     a+feet  +unction     will   be
tiet  to     the  actuaj   vaJu®.   No  request.a  vaJue5  .re  maintained
individually  +or  the  differ.ntial   offset  functions.

re5pc]nse:   The    plug-in  will     report  the    new  offset    setting  using  the
a+f..t  .t.tu.  in.ssage.  The  offset  value  report.cl  will  be  th.
of f Set  actu.J   vajtie  not  the  number  of  coarse  steps  changed.

Version  2.2 of f get  .et  cearBe June   16,   1986
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exec:ution  time:     The  plug-in    will   send    the  first    byte  of  the  off.et
•t.tut    me5Eage     within     xxms     of     Sending     the     acknowledge
transport  packet  i or  the off..t  ..t  Eoar.i  me.gage.

error  handling:     If   a    cliannel   number     is  received  as  part  of   a  a+fEet
I.t  meE5age    that  a    plug-in  does  not  have,   the  plug-in  will
take  un6pecif led    action  and    return  a  of+t.t  .t.tut  message
(and  possibly    a  cliff_offset    ft.tug  message)   indiEating  the
ac=tion   it  took:.   talc:ulated  offset  values  that  are  out  of   the
achievable  limits    of   the    plug-in  do  not  cai`5e  errors  to  be
reported.

also  5ee3    offfiet  ..t    .b5,  offset    .et    +ine,    off.et    .tatu.,    error
gen.ri[,  di+f_offset    qti.ry,    cliff_Off.et    Set,    cliff_offsetit,tui

command  transactions:

Offset  Set  [oarEe  :   [diff_a+feet  =t.tug  8]  [errer  generi[  :]  effi.t
EtatuE

Version  2.2 of feet  set  coarse May   5,    1986
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name:  Off.et  I.t  f in.
Syntax:  offt.t  ..t  +in.  Channel  value

types   generic  plug-in  command

message  tc]ken5:

off,et          i ==  02|,

et                      ===   01,,

parameters:
n.in.           typ.           v.1 u..
+in.              tow.en            03||

chanTiel        us 1-4

Me5gage  Def initions

L+aJue              short

usage:   This    message  requests    a  new    off Set  getting  for  the  spec:if led
charir}eJ.   The     plug-in  will     calculate  the  new  offset   Setting
by  adding     I.aJue   times     the  i ine     step   size    to  the     present
ai:tuaJ   itajue     then  truncating     to  the    nearest  i ine  setting.
The  trunc:ation     i5  toward     the  previous     actual   iJaJue.      Fine
steps  are    clef ined  as     .025  division     at     the    present     gain
setting.

TheplL`g-in     will   chectf.     that   this     new     a++set     value     lies
within  the    achievat]le  limits    of   the  plug-in  at  the  present
gain  Setting.   If   it  doesn't,   the  offset   requested  ttaJue  will
be  set     to  the     maximum  c)r     minimum  available     offset     value
depending  on     the     sign     of     tJaJue.     Otherwise,     the     offset
requested  value     will   be     Set   to     the  EalculatEd     vali`e.   The
plug-in  will     .et  the    offset  to    the    requested    vajue     and
update  the  ac+uaj   value   with  the  requested  value.

If  the    plug-in  5upport6    the  differential     offset  function,
this  message  will   Set  one  of  the  differential   off6.t  values.
Whic:h   value     iE  set     is  determined  by  the   input  coupling   and
whether  an     a++set  probe     is  connected     to  either   inpL`t.   The
rules  for     this  determination  are  5peEified  in  the  plug-in'6
EI§.   The     appropriate  differential     offset  func:tion     will   be
set   to     the  actual   I,aJue.   No  requested  tJazues   are  maintainecl
individually  for  the  differential   offset  functions.

response:   The  .  plug-in  will     report  the    new  offset     setting  using  the
a+fs.t  .t.tug  message.   The  offset  value  reported  will   be  the
offset  actuaJ   vaJtie  not  the  number  of   f ine  steps  changed.

error  handling:     If   a    channel   number     is  received  as  part  of   a  of+g.t
I.t  message    that  a    plug-in  does  not  have,   the  pli`g-in  will

Version  2.2 offset  Set  f ine May   5,    1986



1lr`  Mainframe/Plug-In  §o+tware   Interface page  553

take  unspeEif led    action  and    return  a  off..t  .t.tug  message
(and  possibly    a  dif+-ff..t    .t.tut  message)   indicating  the  I
ac:tion   it  took.   Calculated  offset  values  that  are  out  of   the
achievable  limits    of  the    plug-in  do  not  Eau5e  errors  to  be
reported.

also  See:    off..t  ..t   .b.,  offset   .et  coar..,    of+a.t  .tatus,    .rror
gen.ric,  cliff_offset    query,    di+f_off.et    ..t,    di+i-+f§etitatui

command   transaction5=

offset  5-t  fine  :   [diff_Off.Et  itatut  :]  [.rror  g.n.ric  :]  a+feet
statLIS

Version  2.2 offset  set  i ine May   5,    1986
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name=   ef +..t  tt.tufE

Syntax:  a++..t  .t.tug  channel  value

type:   generic  plug-in  6tatu6

message  tokens:

efftet          3 :=  C}2|i

ltatuE         i :=  03,,

parameters:

n.foe            type            V.I u.5

chanrlel        u= 1-4

Message  Def initions

yajue           i loat

usage:   A  generic  plug-in  uses  this  me56age  to  report  the  5tatu5  of   the
of i set  func:ticin.   It   is  sent   in  response  to  any  of   the  of f set
messages:  offset    tot  .b5,    eff€et  i.t  Eo.rae  and  off.et  ..t
fine  or    to  the    a+ff.t  query    message.   It    will   be    .ent  in
response  to    any  of     the  gain    messages     if     the    c)ff set     is
changed  as    a  result  of   one  of  those  messages:   g.in  .et  abs,
gain  set    [o.rie  and    gain  .et  fine.   It  will   also  be  gent  if
the  prc]be     is  changed     and  the    previous    of i set     cannot     be
achieved     with       the     new       probe.      The       chanriej     parameter
identifies  which     channel`5  offset     i5  being     reported.      The
tJajue  parameter     spec:if ies  the  present  Setting  of   the  off Set
actuaz   .Jajue   in  ur`itg.   The  units  are  identif led  by  the  units
Et.tut  me56age.      Minimum  and     maximum  values     for     the     gain
control  are  specif led  with  the  difp-ttr  itatuf  message.

response:   none

error  handling:   ntJne

also  see:  offE.t  set  .I)5,  offtet  let  co.r.E,  off.et  .et  f in.,  gain  fet
•b5,  g.in  s.t  coar.e,  g.in  iet  fine,  unit.  statue,  diep_attr
Et.tu.,    di+f_off.et    I]uery,    cliff_a+feet    .et,    cliff-ffiet
€t,tui

command  transactions:

offset  tot  :   [diff_offtet  tt.tus  :]  terror  gen.rit=  :I  Off..t  .tatu5
ef +i.t  query  i  off i.t  .t.tuf5

Version  2.2 of i set  status May   5,    1986
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name:   Fllugin_Eonf i.  inlt

Syntax:  plugin_Eonfi.  lnlt

type:   plug-in  command

mes.age  tokens:

pluqin_con fig                  i =t=  OEil

init                 ===   01,,

param.ter6:   none

usage:   This  fneEgage  i€  .ent  by  the  mainf rame  to  any  plug-in  to  request
that  plug-in    to€et    itself    to    its    EI§    defined    initial
6ettin96.

response:   The    plug-in  will     send  the    pluqln_Eon+i.  it.tu.  me55age  a5
the  response.     For  generic    plug-ins,   this    message  will     be
preceded  by    status  reporting    +or  generic  plug-in  +unctions
using  the    follc"ing  me66age5:    q.in  .tatu.,    off..t  itatuE,
dif+_off..t   tt.tug,      Eoupling   .t.tu.,    b.ndwidth   .t.ttit,
ihped.nEE   .t.tui,     ditpl.y   .t.tu.,    trigg.r   .t.tu.,    led
•t.tut,  .ux_trig   tt.tug  and   ditp_.ttr  tt.tu..  All  display,
trigger  and     auxiliary  trigger  outputs  will   be  disabled.   The
Plugin_con fig  tt.tuf5  message  will   always  be  the  la.t  message
Sent  by  a  generic:  plug-in.

error  handling:   none

also  see:

Command  transac:tions:

Plugin_[onf ig  init  :   [9.in  .t.tut  :  Off.Et  .t.tLit  :  cliff_of+..t  .t.tug
3  [aplinq  .t.CUE  :  b.r`dwidth  tt.tu.  a   iflp.danE.  €t.tut  :  di.play
•t.tu.  :  trigger  Status  I  led  tt.tLi.  :  .ux_trig  .tatu§  :  di.p_.ttr
tt.tLIE  : I  plugin_con fig  tt.tug

Ver.ion  2.2 plugin_[onf ig  init June   16,    1986
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name:  pluginjenf ig  init

6yntaxs  pluginjoflfi9  init

type:   plug-in  command

message  tokens:

pluginEenfig   ::=  OE»

init                 g==   ,)41,

parameters:   none

usage:   This  message  i5  .ant  by  the  mainframe  to  any  plug-in  to  request
that  plug-in    to  set     itself     to    its    EIS    defined    initial
Settings.

response:   The    plug-in  will     send  the    plugin_Eon fig  -tatu5  message  as
the  response.     For  generic:     plug-ins,   this     message  will     be
preceded  by     status  reporting     fc]r   generic  plug-in  +L`nctic)ns
using  the    following  me5sage5:     g.in  itatu€,     a+f5et  Status,
cliff_offset    ttatus,      [oupling    status,    b.ndwidth    status ,
ifhpedance    itatu£,      displ.y    ttatu5,    trigger    Et.tug,     led
Etatu5,  .ux_trio    tt.tug  and    di5p_attr  Et.tus.   All  display,
trigger   and     au:<iliary  trigger   outputs  will   be  disabled.   The
plugin_con fig  itatu5  message  will   always  be  the  last  message
sent   by  a  generic:  plug-in.

error  handling:   none

also  see:

command   tran5ac:tic)n5:

plugin_Eonf ig  init  i   [9ain  status  :  of feet  ttatus  =   cliff_a+fset  €tatu£
:  coupling  Status  a   b.ndwidth  .tatus  :   impedance  5t.tug  :   di5pl.y
status  i  trigger  status  i  led  Etatu5  :  .ux_trio  5tatuE  :  di€p_attr
itatuE  : I  plugin_con fig  st.tug

Versic)n   2.2 plugin_Eonf ig   init May   5,    1986
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name:   pluqin_[enf iq  qLl.ry

syntax:   pluoin_cenfiq  qLJ.ry

type:   plug-in   Ec)mmand

meg.age  tokens:

pluqin_con+ig                  : ==  OE„

qu.ry            :==  0=„

parameters!   none

u6age=   The    mainframe  sends    this  message    to  each     plug-in  during  the
power  up  sequence  to  request  information  about  the  plug-in.

re6pon6e:   The    plug-in  will     Send  the    plugin_Eonfi.  .t.tus  message  to
report  information  about  itself .

error  handling:   none

also  see:  pluqin_Eon+ig  .t.tu€

command  transactions:

plugin_Eon+iq  qu.ry  3  plugin_Eonf ig  .t.tu.

Version  2.2 plugin_conf ig  query June   16,    1986
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name:  pluqinjonf ig  .t.tu.

:I:::i:n::¥:inE:#:::I:tupi:`[!=¥=.::::Pa::::=#:.::iga::=::::t I     1
[triq_vi.I-]  [trigput]  [I]ig  channel.]  [g.t]
types   plug-in  Status

in..Sage  token63

pluginjonfi.  :!=  OE„
It,tLlt         3 § =  03,,

Parameters:

nan.           type

p,'_type       tol<en

goo.ri t=      byte
.dIArt          b yt e

b.th           byte
di=p_chanriels   uE

trlg_chaTinel3-us

aux   chant.els   uE

•inus_[oupl  token

lol.erJ.ndw  token
dif i -ff I.t token
no_inv.rt  token
trig_viM  token

trigqut   token
di,               token

v,|u,t
•.n.riE  i  ...rt  I  both
20I,

21,,

01"

02,,

05,,

2A,,

08,,

26,,

03,,

04,,

ch.hnels     u±

•.t.            token          Ofil
ue.ge:     A      plug-in    will       .end    thi.    message    in    response    to    the

plo.injonfig  qu.ry    me66age    to    report    its    configuration
in+ormation.   The    mainframe  will     use     this     information     in
building  the  fac:ilities  that  are  available  to  the  user.

Version  2.2 plugin_Eonf ig  status May   5,    1986
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The    p[._typ.    paraineter    .peEif i..    th.    plug-in    type.     The
•.n.ric  pj_type    tok.n  indicate.    the  plug-in    i.  a    generic
only  plug-in    that  supports    the  generic  in.5Eages  clef ined  in
•ection  1.a.     The  .A.rt    pj_typ.  token  indicate.  the  plug-in
i€    .    Smart    Only    plug-in    that    uses    the    .in.rt    plug-in
int.rface  clef ined     in  Section    2.0.   The    I)oth  pj_type    token
indic:at.I  a  plug-in  that  Eupporte  both  the  generic  .nd  .mart
i nt er f ace. .

The  d}5p_char.nets ,   trig_chaTlne]s   .nd  .ux_ch.nnels   par.meter-.
€pecify    the       nulTiber    of     display,     trigger    .nd    auxiliary
channels,   respectively,     that  are    prc)vided  by    a  goo.ric  er
both  type    plug-in.   Channels    are  identif ied    a.    number.     1
through  the    indicated  number    of  channels.     A  -..rt  plug-in
will   not  report  any  c:hannels.

The.inut_ceupl     tol<en  indiEate5    the    generic    plug-in    has
differential   input     Ehannel§  and  Support.  the  minus  coupling
gen.ric  plug-in    function.   The  Coupling  ..t  I.inu.  message  is
legal     only      i or    a      generic=    plug-in       that    report.    the
•inu.jeupl  token  in  the  pluginlonf ig  tt.tu.  message.
The  let..rJ.ndw  token  indiEates  the  generic  plug-in  6upF)arts
the  lower    bandwidth  Eontrol     function.     The    b.ndwldth    ..t
low.r  message    ie  legal     only  fc]r    a    generic    plug-in    that
reports  the    lot..rJ.ndw  token    in  the    plo.in_t=enflg  .t.ttJs
mes6ag,.

The  di+i-ff..t    token  indicates    that  the    plug-in  supports
the  differential    of fset  function.    The  dif+ul+..t    ..t  and
di+i-ff..t  qu.ry    mesEage6  are    legal  only    +or    a    generic:
plug-in    that      reports    the     cliff-++..t    tok.n      in      the
pluginjonf ig  .t.tu.  me56age.
The  noJnv.rt    token  indiEateE    a  gen.ric    plug-in  that  doe.
net  h.ve    display  or    trigger  Signal     inversion    capability.
Thi-af {ect6    the  operation    of  the   di.pl.y  ..t  and  trigg.r
I.t  in.ssages  defined  in  .ection  I.16  N-.  Tr.c..

The  triq_vi.w  token  indicates  that  the  plug-in  ha.  a  trigger
view    function    to    be    used    for    identifying    the    trigger
location.   This    Capability  will     cause  the    mainframe  to  use
the  trigg.r    view  calibration    proc:edure  defined    in  .ection
5.a  C.lit)r.tion    and  also  put  a  trigger  viE)w  trac:.  selection
in  ltg  new  trace  menu  if   it  has  that  capability.   See  Section
2.11  Trigg.r  Vi.*  for  .mart  plug-ins  for  more  details.

The  triq_otJt    token  indicates  the  plug-in  ha.  .  i ixed  output
trigger  .ignal     that  may  be  u.ed  for  display  .nd  triggering.
A  plug-in    that  u6.e    thi.  function  may  not  h.ve  any  generic
channels.   The  mainframe  will  put  a  telector  for  this  plug-in
in  it.  trigger  .ource  menu.

Version  2.2 plugin_conf ig  .tatut May   5,    1986
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The  dig    token  indicates  the  plug-in  ic  a  digitizing  plug-in
and     has     digiti=ed     c:hannel€    available    for     display.     The
main fr.me  will  put  .election  means  in  it.  n.w  tr.Ee  menu  for
these  traces.     See  Section    2.14  W.v.form    Tr.n.i.r  for  more
details.   The    cA.r.n.Js  parameter     i6  used    only  with  the  dig
token  and     indicates  how  many  digitized  Ehann.ls  the  plug-in
hag  for  display.

The  get    tok.en     indicates    the    plug-in    has    group    execute
trigger  capability.   The  main+rame  will   notify  these  plug-in6
each  time     it  rec:eives     a  group  exeEute  trigger  fneEsage  from
the  e}{ternal     interf ace.   See    .ection  2.9.3    0PIB  Cod.a    .nd
Ford.ts  for  more  details.

re5pon5e:   none

error  handlings   none

also  See:   plugin_t=onfig  qu.ry

command  transactions:

plLIginjonf ig  qu.ry  ;  plugin-onf ig  tt.tu.

Version  2.2 plugin_Eonf ig  .tatug Hay  5,   1986
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name:   plugin_id  qLJ.ry

Syntax:   plugin_ill  qu.ry

type:   Smart  plug-in   command

me5gage  tokens:

plugin_id   ===  OF,,

qtJ.ry            i ==  02,,

parameters:   none

usage:   The     mainframe  6end5     this  me55age     to  get   the  nc}menc:lature  and
Eof tware  version  of   a  plug-in.

re5pon5e:   The  plug-in  will   Send  the  plugin_id  I;t.tug  message  to  report
its  nomenc:1ature  and  software  version.

error  handling:   none

also  see:  plugin_id  status

command   transactic]ns:

plugin_id  query  :  plugin_id  status

Version  2.2 plugin_id  query May   5,    1986
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name:  pluginJd  .t.tu€

syntax:  Pluginjd  .t.tu6  name  version

type:   smart  plug-in  Etatu5

message  tot::ens:

pluoinjd  i;=  OF„

.tatuE         i ==  03,,

parameters:

n.ne            type            val ueE

name              string          10  characters

I.er5z.t.)n        string           10  characters

usage:   This     message  is     sent  by     a  plug-in   in  response  to  a  plugin_id
query     message       i ron     the     mainf rame.      The     r7ame     parameter
indicates  the     plug-in  type  using   llocJIJ  Series  nomenc:1ature.
The  .Jer5].on     parameter   indicates  the  version  of   the  software
resident   in  the  plug-in.

response:   nc]ne

error   handling:   none

alsc)  see:   plugin_id  query

Command   tran5ac:tions:

plugin_id  query  i  plugin_id  itatu5

version  2.2 plugin_id  status May   5,    1986
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ME6sage  Def initions

name=   plugin-.lid  qtif)ry

fyntax=  plugin|iid  qu.ry

type:   plug-in  command

message  tokens:

plugin_uid   :g=   10»

query            i ==  02,,

parameters:   nc}ne

usage:   This    message  is     sent  by  the  mainframe  to  obtain  the  plug-in's
unit   identif ication  number.

response:   The    pli`g-in  will     send  the    plugin]iid     Status    message     in
response  to  report  the  unit   identif ication  number.

error   handling=   none

al5c)  sees   plugin|Iid  .t.tu5,  plugin_uid  Set

comiTland   transac=tions=

plugin_uid  qLiery  :  plugin-lid  tt.tu.

Version  2.2 plugin_uid  query May   5,    1986
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name:  plugin|iid  I.t
syntax=  plugin[iid  t.t  uid

type:   plug-in  command

meg5age  tokens=

plugin_uid   ::=   10,I

.et                i:=  01,,

parameters:

n.me             type             v.1 uEs

ujd               string         10  characters

usage:     This    message     is    set     by    the    mainframe     to     Eat     the    unit
identif ication  number   of   the  plL`g-in.   This  message  Should   be
used  only   in  manuf ac:turing  or  during  Service  repair.   The  u].d
parameter   spec:if ies     the  value     to  whic:h     the     plug-in     unit
identif ic:atic}n   number     will   be     Set.   During   mani`fac:turing   or
repair  at     a  servic:e     center,   the  unit   identif ic:ation  number
will   be     set   to     the  Serial     number   c}f   the  plug-in.   The  user
might,   but   shc]uld  not,   c:hange  this  value.   This   value   is   used
dut-ing   c:alibration     to     determine     calibration     requirements
based   on     conf iguration   changes.   This   funt=tion   is  enablec]   or
disabled  by  an   internal   hardware  .iumper.

response:   The     plug-in  will     send   the    plugin_uid     Et.tug    message     in
response.

error   handling:    If   the  harc]ware   jumper   is   in   the  disable  pc]6itic]n,   the
plug-in  will     not   change     the  unit     id     and     will     send     the
plugin_uid   stati`s     message  with  the  previous  value.   No  error
message  will   be  generated.

alsc}  see:   plugin|Jid  status,  plugin+lid  query

command   transactions=

plugin_uid  set   :  plugin_uid  ttatuE

Version  2.2 plugin_uid  set May   5,    1986
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name:  plugin_uid  .t.tu.

6yntax=  plugin-lid  .t.tu.  uid

type:   plug-in  status

me65age  tot::ens:

PluginjJid   ::=  10,.

Et,tug          : ==  05,,

parameters:

n.me           typ.           v.I u..
uz.d                string          10  characters

usage:   The     plug-in  will   send  this  message  in  respc]nse  to  a  plugin_uid
query  or     plugin-)id  tet  message  i rc}m  the  mainf rame.   The  u].d
parameter  indic:ates     the  present     getting  of     tlie    plug-in'5
unit     ic]enti+ication     number.      This     niimber     is     set     c]Liring
manufacturing  to    the  serial   number  o{   the  plug-in.   The  user
might,   but   Should   not,   change  this  valLie.

response:   none

error  handling:   none

also  See:  plugin_uid  €-t,  plugin_uid  qu.ry

c:ommand   transactions:

plugin_uid  .et  :  plugin_uid  €t.tLi-
plugin_uid  query  :  plugin_uid  .t.tu.

Version  2.2 plugin_uid  stattls May   5,    1986
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name:  prob.  qu.ry

Syntax:   prob.  qLi.ry  input  Channel

type:   generic  plug-in  I:ommand

message  tokens:

prob.            t==   15„

query            i :=  02,,

parameters:

naet
I"put

plus
inus

type           v.I ue.
token          plu.   i  .inus

byte               Oil,

byte               C'2,,

char.r.e 1         u= 1-4

page  345

usage:   This    message  i5  sent  by  the  mainframe  to  request  the  Status  c]f
the  probe     on   t.he     Spec:i+ied   chaririej.      The     ..nput     parameter
speEif ies  which     input   is     being   repc)rted.      The     plus     I.r.put
token   indicates     the  input     of   a  single  ended  Channel   or   the
plus   input     of   a     di+ferential   input.   The  minus   ..riput   tcit::ens
spec:ifie5  the  minus   input   of   a  differential   Eliannel.

re6pon6e:   The     plug-in  will   send  a  probe  .tatui  me55age  indicating  the
status  of   the  probe  on  the  specified  charinej.

errc]r  handling:   none

also  see:  probe  .tatus
command   tran5ac:tions:

probe  qLJery  :  Prot).  .t.tut

Version  2.2 probe  query May   5,    1986
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name:  prob.  -tatu.

syntax3  prob.  -t.tut  input  channel   level   [type  uid]

type:   plug-in  Status

message  tokens:

prob.           i:=   15„

.tatus         a ==  OI',,

parameters:

n,me

['"p"i

F)1u.

minu,

type          v.I u..
token           plug   i   ninu.

byte                C'1',

byte               021,

Message  Def initic]n5

channel        us                    1   -  4

jeveJ             us                    a,1,   2

type              string         10  characters

u].d                string          10  characters

usage:   This    message  will     be  sent   in  response  to  an  §RG  qu.ry  me55age
when  a     probe  change     has  been     detected  by  the  plug-in.   The
plug-in   will      send   an   §F\'0.  when   it   detec:ts   a  change   in   any  c)f
its  prc)beg.

The  charlrleJ     parameter   indicates     the  channel      +or   whic:h   the
change   i5     being  reported.     The     I.nput     parameter     gpecif ies
which     input       is     being     repc]rted.     The    plu.     I.nput     token
indicates  the     input  of     a  Single    ended  c:hannel   or  the  plus
input  of     a     differential     input.     The     minu.     I.nput     tcikens
Spec:ifie5  the     minus   input     of   a     differential   channel.     The
Jei.eJ   parameter   Specifies  the  probe  level.   Level   a  indiEate5
no  probe     is  detet=ted  by  the  plug-in.   Level   1   probes  use  the
old  7k  resi6tive  encoding  Scheme  and  may  be  either   an  old  7k
probe,   a     nan-Tek  probe    or  a    new  Ilk     probe  that     uses  the
resistive  interface.     The    probe    5tatu5    message    will     not
include  type   and  u].d  parameters  when  the  probe   Je...J   is   1.   A
jevez   2     probe  uses     the  new     TEKPR0BE   interf ace.      The     type
parameter     indic:ates     the    probe    type.     The    u[.d    parameter
specif ies  the  probe  terial   number.

respon5e=   none

error  handling:   none

Version  2.2 probe  status May   5,    1986
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also  See:   §Rl]  query

command  transactions:

§RG  qLI.ry  :  prob.  .t.tu.

Version  2.2 probe  €tatu5

page  347
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name:  preb.Jd  .t.tut
6ynta`^:  prob._id  .t.tu.  channel

type:   generic  plug-in  Status

meg5age  tokens:

prob._id     i:=  C)D"

|tatui         a ==  03,,

parameters:

n.me           typ.           val u..
chaTinel         uE 1-4

Message  I}e+initiong

usage:   This    message  is    used  by  generic  plug-ins  to  report  the  status
of   the     prc)be   id     button.   This  message  will   be  gent   whenever
the  probe  id  button  i5  pressed.

response:   none

error  handling:   none

also  See;   Eh.nnel_id

command   transac:tions:

§FtB  query  :  probe_id  .t.tug

Version  2.2 probe_id  status May   5,    1986
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name=  t.tting  r.I.1l

syntax!  .etting  r.I.ll  number

type:   Smart   plug-in   command

message  tokens:

.ettin9        ===   1AI,

r.I.||         ===  04,,

parameters:

n.mE            type            val u.€

r}u.ber            u5                       1   -   1C)

usage:   This     message  i5  sent  by  a  mainframe  to  request   a  smart  plug-in
to  restore     its  Settings     to  a  previc}usly  clef ined  State.   The
plug-in  will   set  all   applicable  functic]ns  to  the  operational
modes  and     Settings   clef inec]     by  the     information     previously
Saved     by       a    .Etting     Save     message     with     riumber     as     the
paramEter.   The  r.ulber   parameter   range   is   1   -   1C).

re5pon5e=   The  plug-in  will   Send  the  .Etting  Status  message  with  either
the  ready  or  the  na  status   toL::en.

error  handling=      If   the    plug-in  does    not  have  valid  setting  data  for
the   reqL`e5ted     setting   r}unber,     the  plL`g-in     will      Bend     the
Setting  Et.tug  message  with  the  na  5tattJ5  tol:en.

also  see:  setting  st.tug,  .etting  star.
command   transac:tions:

•etting  recall  :  t.tting  5tatut

Version  2.2 Setting  recall May   5,    1986
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names  ..tting  .t.tu.
syntax:  ..tting  st.tu.  Status
type:   PILJg-in  5tatu5

message  tokens:

..tting        ===   1A,,

•t'tui        : ==  05,,

parameters:

n.in.          typ.          v.I u.I
6tatuE         tok.en           r.ady   i   n.

ready            byte               01|®

n.                byte            02„

usage:   This    message  i6     Sent  by     a  smart     plug-in   in     response     to     a
£.tting  5av.    c)r  .etting    rec.11  message  from  the  mainframe.
The  r.ady     status  token     indicates  the  pliig-in  has  performed
the  saving    or  restoration    c]f   settings  as  requested.   The  n.
5tatu5  tok:en     indicates     the    plug-in     did     not     have     valid
Setting  data  f or  the  setting  r.uaber   5pec=if led   in  the  Setting
reEall   message.

response:   none

error  handling:   see  text

also  see:  ..tting  r.I.11,  e.tting  store
command   transactions:

Setting  roe.1l   :  .etting  st.tug
Setting  Store  :  .etting  .t.tuE

Version  2.2 Betting  9tatus May   5,    1986
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name:  ..tting  .tore
syntax:  -.tting  .tore  number

types   plug-in   c:ommand

me5gage  tokens:

..tting       1:=   1A„

.tore            i ==  021,

parameters:

n.me            type            v.I u.a

»u.ber          u5                    1   -   10

usage:   This     message  i6  sent  by  the  mainframe  to  request  a  smart  plug-
in  to    save  its    present  settings    in  the    setting    register
number     r7unber.        The     plug-in        will      save     all      applic=able
operational   modes    and  settings    needed  to  restore  operation
to  its    present  State.     The  plLig-in     i5  not  required  tc)  save
modes  that     do  not  af fec=t  the  present  operation  c)i   the  plug-
in.   The  riu.ber   parameter   range   is   1   -   10.

response:   The    plug-in  will     send  the    ..tting  Et.tui  message  with  the
r..dy  Status  token  when  it  has  Stored  the  Settings.

error  handling:   none

also  See:  .etting  Et.tu=,  ..tting  re[all
command   transat=tions:

setting  .tore  :  €.tting  status

Version  2.2 Setting  Store May   5,    1986
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name:  .in.rt  ..§i.9e
syntax:  ..art  a.s..g.  dest  src  length  message

type:   mainframe   Command

message  tokens:

.in.rt            :==  21,,

dt.s5age       : :=  01ii

parameters:

n.in.           typ.           v.1 u.a
dest                 c:her                  `L',    `[',    'Ft'

5rc                   char                 'L',    'C',    'R`

length         us

•e55age       See  text

i`sage:   This  message   i5  provided   to  allow  smart   plug-ins  to  cc}mmL`nic:ate
with  each     other   without   interac:tion   from  the  mainframe.   The
src     parameter     speEifie5     the     5oi`rc=e     compartment     of     the|
message  and     is  used     by  the    receiving  plug-in     to  return  a
response.   The     deft  compartment     parameter   5pecif i.5     tD  the  I
mainframe  where    to  route     the  message.     The    src     and     deft
parameters  are    single  character  compartment  values  that  are
reported  by  the  mainframe  in  the  .yt_con+ig  -t.tug  message.

The   Jerigth   parameter   gpecif ie5  the  number   a+   +allowing   bytes
in  the     message.   This  parameter  may  be  used  by  the  mainf rame
to  properly    pass  the     message  on.     The  nes5age  parameter   is  I
not   interpreted    by  the    mainframe.   It   is  data  to  be  sent  to
the  plug-in   identif led  by  the  deft  parameter.   The  format   and
meaning  c]f     the  .e5sage     parameter   is     not   spec:if ied   in   this
doc=ument.   This     will   be     spec:if led  by     the  plug-in  designers
that  use  this  message.

response:   The     receiving  plug-in     will   formulate     a  response  i`sing  the
•mart  mess.ge  message.   The  mainframe  will   pass  this  response
on  to  the  originating  plug-in.

error  handling:   none

also  gees

commancl  transactions:

•mart  ..g..9e i  .o.rt  lb.SS.ge

Version  2.2 smart  message May   5,    1986
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name:   §Fto  nor.port

Syntax:  §RO  net.port

type:   plug-in  Status

message  tokens:

§FIO                      :==   08,,

nor.port  f !=  01„

parameters:   nc)ne

usage:   This     message  is     sent  by  a  plug-in  in  reEponBe  to  an  §F`G  qu.ry
message  when     the  plug-in     has     nc)     status     or     commands     tc)
report.   When  the  mainframe  rec:elves  this  message  it   will   not
send  any  more  §FtG  request  messages  until   it  receives  another
§RG!   from   the   plug-in.

response:   none

error  handling:   none

also  See:   §RB  query

command   transactions:

§F`e  query  :  §Fto  nor.port

Version  2.2 gF:0  no_report May   5,    1986
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name:   §Rl]  query

Syntax:   SF`O  qu.ry

type:   plug-in  command

message  tc}kens:

sO                 !==  08,,

query            ===  02„

parameters:   none

usage:   This     me55age   ie  .ent  by  the  mainframe  when   it  has  recognized   a
plug-in   SRB.      The     mainframe     will     continue     to     send     this
message  until   it  rec:eives  the  §F`B  net.port  message  from  the
plug-in.

response:   The     plug-in  will     send  either     status,   commands     or   the  SFtG
noreport  message.

error  handling!   none

also  5ee=   §F`B  nor.port

c:ommand   transac:tions:

SFto  query  =   any  valid  command  or  status  or  SRO  nor.port

Version  2.2 §F=G!   query Hay   5,    1986
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name:  .t.tut_di.p ..t
iynta}<=  .t.tusJi.p  ..t  [DLTl  textl]  [DLT2  text2]

type:   mainframe  command

message  tow,ens:

.t.tu.-disp  ===  28,,

..t                 ===  01„

parameters:

nad'e

DLT1

textl

I)LT2

t e x t '2

typ.          v.I u..
tot.'.en              C, i ,,

String          51-}  characters

token             02i®

string          5(:1  c:haracters

f'-

page  555

usage:   This    message  ig  Sent  by  a  .mart  plug-in  to  cause  the  mainf rame
to  display     a  Status  message.   The  text  of   the  me55age  may  be
two   lines     of   up     to  511  charac:tars  each.   The  te*.tj   parameter
is   the   te!{t   for   line   1.   The  PLTl   tok.en   delimits   the  te:<t   +c}r
line   1.   The  text±`  parameter   is  the  te`At   for   line  2.   The  DLT2
token   delimits  the  text   for   line  2.   Either  DLTl   and   te.x'tJ   c)r
DLT2  and     te;*.tl`  or     both  must   be  present   in  this  message.   At
least   c)ne  line  of   te;<t   must  be  defined.

re6pon6e:   The    mainframe  will     Send  the    ft.tut_di5p  Status  message  as
the  response.

error  hanclling:   none

alsc]  see:  .t.tu€]]itp  it.tug
command  transactions:

•t.tug_di5p  set  :  tt.tu5j]iEp  ttatuE

Version  2.2 Status_dif5p  get May   5,    1986
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names  .t.tu.Ji.p .t.tu.
syntax:  .t.tu.Ji.p .t.tu. gtatu6
type:   mainframe/Smart  plug-in  status

me56age  tokens:

ft.tut_disp  : 3=  2Bi.

€tatui         i ==  031,

parameters:

n.h.          typ.          v.1 u.a
stattis        token          r..dy   i  reoov.I

ready           byte             01..

reaeved      byt e            03||

usage:   This     me55age  is    Sent  by     the  mainframe     in     response     to     the
tt.tus_di5p  Set    me55age.   The    r.ady  status     token  inclic:ates
that  the    message  has     been  +ormatted     and     displayed.     This
message  will     also  be     sent  when     the  mainframe     removes  the
plug-in's  status     display.   In     this  c:age,   the  mainframe  will
Send  the  reaeved  status  token.

response:   The    plug-in  will     send  this  message  with  the  r.moved  5tatu5
tc]ken    when    it    receives    the    tt.tu._ditp    tt.tug    rfnev.d
message  from  the  main+rame.

error   handling=   none

also  See:  statLJs_di.p  s.t

ct]mmand   transactions:

tt.tu5|]isp set  :  .t.tug_di.p it-tus
statuiJi.p .tatus  i  tt.tu._di.p tt.tLJ5

Version  2.2 €tatu€_disp  t3tatus May   5,    1986
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name:  .ytjol-lf ig  qu.ry

eynta}<:  .ytjonfiq  qu.ry

type:   mainframe   c:ommand

message  tokens:

ty€-=Onfig   !s=   11..

qu.ry            i ==  02``

parameters:   none

usage:   This     message  is     Sent   by     a  smart     plug-in     tD     determine     the
present  plug-in/mainframe  conf iguration.

response:   The    mainframe  will     Send  the    tyE-enfig  ttatu.    message  to
identify  the  System  cc}nf iguration.

error  handling:   none

also  See:  iy£_conf ig  tt.tus

command   tran5ac:tion5:

sy5_Eonf ig  query  :  £yfLconf ig  .tatus

Version  2.2 sy6_conf ig  query May   5,    1P86
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name:  .y.=onf iq  .t.tu.
syntax:  .y.jonflg  tt.tu.  compartment  {report_Eompart  name  uid  pi_type
[disp_channels  trig_Ehannel6  aux_channel5]   [.inu.|ouFll I   [le.I.rJ.ndN]
[dif+-ff..t]  [no_inv.rt]  [trlg_vi..I  [tri.jut]  [dig  channels]
E|.t , } . . .

types   mainf rome   command

message  tokensl

.y.Jonfig  S==  11„

.t,tLJt          : i tE  031,

parameters:

n.in.            typ.            v.I LJ.3

co.part.ei`t  char           'L',    `C',    `R'

report_co.part  char   .L',    'C',    'R'

„a,e              String

"jd               String

p.I _type       token

goo.ri I     byte
.in.rt         byt e
both            b yt e

Old                byte

pety        byte

11000  Series  nomenc:1ature

10  Char.Eter6

g.n.riE   I   .cert   i   I)oth   i  old   i  .mpty
20,,

211,

01,,

061,

071,

dlsp_channels  uB

trig_char.nets  ue

aux   char.T..1s   u`

-inutjoupl  tok.n     02„
I oili.rJ.nd-token      05,.
cliff-ff..t  token      2Ai.
no_inv.rt  tok.n
tri|_vi" token

Version  2.2 •y._Eonf ig  .tatus May   5,    1986
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tri.pit   token        03|I
dig               tok.n          04..

ch.nnels    us

.t               token           OF,,

u.age:   This    in.s6age  is    Cent    by    the    mainframe     in    respons.    to    a
•y.-on fig  query  meg..ge  from    a  Smart  plug-in.   This  me66age
gives  system    configuration   information.     The  mainframe  will
report  statue    for  each    Compartment  even  i.F  there  i.  not  an
11000    §erieg       plug-in     installed       in     that       compartment.
Cent iguration  fc)r  up  to  three  compartments  may  be  reported.

The    c.>.part.er)t       parameter     epeEif ie6       the    name     of     the
compartment   in  whic:h  the  smart  plug-in   iE  installed.   It   i6  a
single  Character     that  the    mainf rame  u6e6    to  identif y  that
compartment.   The     Smart  plug-in     will   u.e     this  refEpon5e     to
i arm  e:<ternal     interf ate  command  Syntax  for   its  par.e  tables
by  prepending     this  charac=ter     and  the    under5Eore    to     eac=h
external   command   name.

The    other_coppart       parameter     indicates       the    compartment
identifier  for     which  the     following     information     iq     being
reported.   This  parameter   i6   'L`,    'C'   or   `R'.

The  naRe     parameter  ®pecif ice     the   11000  series  nomenclature
as  reported    by  the    plug-in.   If     the  plug-in  type  i.  Old  or
•ilpty,  this  String  will   be  the  null   string.

The  u].d    parameter   i€    the  unit     identif ier  reported     by  the
plug-in  u.ing    th.  plugin_uid  .t.tu.  meg.age.   It  is  the  null
string  for  nan-llC)OO  series  plugine  or  empty  compartments.

The  pJ._type     parameter   indicates    the  type     of   plug-in.     The
g.n.ric  type     token  6pecif ies    a  generic    only  plug-in.     The
tdl.rt  type    token  .pet:if ie5    a  .mart    only  plug-in.   The  both
type  tol.en    epecif ies  a  plug-in  that  ueee  both  the  .mart  and
generic   interfac:e6.   The  old   type  token   indic:ate5  a  nan-110C)a
terie6  plug-in     if  infBtalled     in  the    compartment.   The  .mpty
type  token     indiEateE  that  the  Eolnpartment  does  not  have  any
plug-in     in.talled.        Some    mainframe       will     report       empty
Eompartment6  ag    old  Since  they  t=annot  differ.ntiate  between
an  empty  Compartment  and  one  with  an  old  plug-in   in   it.

The  disp_channels.   trig_charinels   .nd   .ux_ch.TiTiels  par.meters
ep.c:ify  the  number  of  di.play,   trigger  and  .uxiliary  trigger
ch®nnele,  re5pec:tively,     that  .re    provided  by    a  ..n.rlc  or
both  type    plug-in.   The    inf ormation  for  the.e  parameters  i€
supplied  by    each  plug-in    using    the    pluqinjonfig    .t.tut)
message.

VerBion   2.2 .yti_[Onf ig  .t.tug 11®y   5,    1986
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The.iou.joupl    tok.n  indicates    the    generic    plug-in    has
differential   input     channels  and  Supports  th.  minus  coupling
generic  plug-in    function.  Th.  Eeuplin.  ..t  .lnu.  message  is
I.gal     only      +or    a      generic    plug-in      that    reports    the
•1nu.-oupl  token  in  the  pluginjonf ig  -t.tu.  me.sage.
The  l~J.nd-token  indicates  the  generic  plug-in  supports
the  lower    bandwidth  c:ontrol     function.     The    b.ndwidth    ..t
lt~  met55age    is  legal     only  for    a    generic    plug-in    that
reports  the   lt-rJandw  token    in  the   pluginjon+ig  .t.tu.
mesgage.

The  cliff-+f..t    token  indic:ate6    that  the    plug-in  supports
the  dif ferential    c)f {get  function.     The  cliff_off..t    ..t  and
di+f_off..t  qLJery    messages  are    legal   only    for    a    generiE
plug-in    that      reports    the     cliff-ff..t    token      in      the
pluginjonf ig  .t.tut  message.
The  noJnv.rt    token  indiEate5    a  generic    plug-in  that  does
not  have    display  or    trigger  Signal     inversion    capability.
This  af feEts    the  operation    of  the    di.pl.y  -.t  .nd  trigg.r
I.t  mes5age6  defined  in  Section  I.16  N.w  Tr.I..

The  trio_vi"  token  indiEateg  that  the  plug-in  has  a  trigger
view    function    to    be    used    for     identifying    the    trigger
location.   This     Eapability  will     c:au5e  the    mainframe  to  use
the  trigger     view  c:alibration     procedure  clef ined     in  Section
§.a  C.1ibration    and  also  put  a  trigger  view  trace  Selection
in  its  new  trace  menu  if   it  has  that  capability.   See  Section
2.11  Trigg"  Vi..  for  .mart  plug-in6  for  more  details.

The  trio-ut    token  indicates  the  plug-in  has  a  i ixed  output
trigger  signal     that  may  be  used  for  display  and  triggering.
A  plug-in     that  u6eg    this  function  may  not  llave  .ny  generic:
channels.   The  mainframe  will   put  a  Selector  for  this  plug-in
in  it.  trigger  Source  menu.

The  dig    token  indicates  the  plug-in  i.  a  digitizing  plug-in
and     has    digitized     c:hannels     .vailable     fcir     display.     The
mainframe  will   put  Selection  means  in   its  new  trac.  menu  for
these  traces.     See  Section    2.14  W.v.ferdi    Tr.n.f.r  for  more
detail..   The    char.neJ5  parameter     i€  used    only  with  the  dig
tc}ken   and     indic:ateg  how  many  digitized  channel.  the  plug-in
has  for  display.

The  g.t    tol<en    indicates    the    plug-in    ha.    group    .xecute
trigger  capability.   The  in.infrane  will   notify  these  plug-ing
e.ch  time    it  receives    a  group  execute  trigger  message  +ron
the  ext.rnal     interface.   See    6.ction  2..9.3    6PIEI  Cod..  .nd
For-.t. for  mar.  detail..
A  plug-in    may  not  Bend  thi.  me65age  until   after  it  has  gent
a    pluginjonfi.      .t.tu.      message      in      re5pon5e      to      a
Plugln-on+lg  qu.ry  meg.age  +ron  the  main fr.me.

Version  2.2 •yt3_c=onf ig  status May   5,    1986
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response:   none

error  handlingt   none

also  eec:  .y.jen fig  qLi.ry,  pluginjonf ig  qu.ry,  plu.injenfig  .t.tuf5,
plugin|Jid  qu.ry,  plugin_uid  .tatu.

command  tranEaction€:

•y.jonf ig qLJ.ry  :  ty.jonf ig tt.tut

Ver.ion  2.2 •ys_conf ig  .tatus May   5,    1986
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name:  t.5t  b.gin

Syntax:  t..t  b.gin

type:   plug-in   colTimand

me56age  tokens:

t.st              s==   13,,

b.gin           i:=  0=„

parameters:   none

usage:   This     message  i5     Sent   by  the  mainframe  to  request  a  plug-in  to
enter  self     test  operation.   The  plug-in  will   perform   initial
kernel   tests    a5  clef ined     in  sectic}n  4.a  §.lf-T.5t  then  wait  I
for  the  t.st  ccoplete  message  bet ore  completing  its  testing.

re6pon5e:     The       plug-in     will     send     the    test    statLJt    busy    message
indicating   it  has  entered  the  test  mc)de.

error   handling:   none

also  see:  test  [ompl.te,  test  .t.tug
command   tran5ac:tion5:

test  begin  :  test  .tatus

Version  2.2 test  begin May   5,    1986
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name:  t.€t  Eonpl.te

fiyntax:  t.st  Eonpl.te

type:   plug-in  [ommand

meg5age  tokens:

test                 ===   1=.,,

con)plete     ::=   C14|.

parameters:   none

usage=   This     message   i5     gEnt   by  the  mainframe  tc]  a  plug-in  to  reqL`est
it  to    complete  its     self   testing.   When  the  plug-in  receives
this  message     it   may     use  the  voltage  source  ancl  mea6i`rement
functions  clef ined    by  the    I.1    ..t_Evr    and    c.1    n.k.uea5
messages.    In  addition,   a  plug-in  may  also  test   the  au!<iliary|
trigger  lines  using  the  [al  cvr_[enne[t  message.

re5pc)nee:   The     plug-in  will     Send  the    t.Et    .tatus    busy    ii)es5age     to
indicate  it  is  completing   its  tests.

errc}r   hanc]1ing:    none

also  see:  test  ttatus,  test  begin
Command   transactions:

test  [ompl.te  :  test  €t.tug  busy  =   {[[.1  ..t_Evr  :  I.I  cvr_.t.tus  ]  :
[cal  make-.a5   =   I.1  oea5_statu6]}...   [E.1  Evr_connect   :   c.I
cvrjonnect]  :  t.st  ttatuE

Version   2.2 test  complete Hay   5,    1986
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name:  t.st  end

Syntax:  t..t  .nd
type:   plug-in  command

message  tokensg

t,=t                  §==    1=',,

Ind                  i:=  01,,

parameters:   none

usage:   This  message  is  sent  by  the  mainframe  to  request  the  plug-in  to
e}<it  the  test  mode  and  enter  the  diagnc)stic  mode.

response:   The  plug-in  will   send  the  diag  .tatus  message  tc}  indic:ate  it
has  entered   the  diagnc)stic=   mode.

error   handling:   nc]ne

also  see:  t.5t  Complete,  diag  ttatus

cc}mmand   transactions:

test  end  :  diag  .tatus
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name:   t,tit  ,t®tu,

syntax:   t..t  .t.tu.  6tati`6  [bloc:k_id  area_id  routine_id  +aLilt_id]

type:  plug-in  status

message  tolr.en5:

test                ===   13,,

ttatus         i ==  C,3,,

parameters:

n.fro           type           v.I u.i
5tatu5          token            r.ady   I   I)LJsy

ready            byte               Oli®

busy               byte               C)=ii

bJ{?c{.    I.d      us                         1    -11

area   I.d        us                     1   -11

routl.ne_I.d   us                   1   -11

+ault_id      c=har                   'C}.    -.C?'.    'A`    -'F'

usages   This    message  is    Sent  by  the  plug-in  to  report   its  test  status
after  Completing     its  6elf     testing  or   in  re5ponEe  to  a  test
b.gin  or  t.Et  Eomplet.  message.

When  set     in  respc]n6e    to  a    test    b.gin    or    t.5t    Camp).t.
message,   the    status   token  will   be  busy  indicating  the  plug-
in  has     entered  the    test  mode  and   i5  performing  tests.   When
the  busy    status  tot.:en   i5  Sent,   none  of   the  other  parameters
is   included.

When  the  plug-in  has  completed   its  testing,   it   will   send  the
test  .t.tu.    message  with    the  r..dy  5tatu.a  token  indicating
its  test     mode  6tatug.     The     following     parameters     indic:ate
information  aboL`t     the  f ir6t     test  that     +ailed.   If   no  tests
fail,   the     bJ{.jc^'_..d,   area_jd     and   rttut.'rie_jd  parameters  will
be  Set   to  a  and  the  f.ujt_I.d  parameter   will   be  set  to   'CI'.

The  bJoc^._].d     indicates  the     block   in     which  the     error     was
found.   The  area+.d  indicates  the  area  in  which  the  error  was
+ound.      The       rout].rie   I.d     indic:ates     the     routine     that     was
e:<ecuting     when       the     error       was     detected.     The    faujt_I.d
indicates  the  type  of   i aiilt  that  was  found.

response:   none

Version  2.2 test  ®tatuE May   5,    1986
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error  handling:   none

also  see:  t..t  begin,  t.it  [ompl.te
command   transaction6=

tett  [copl.te  :  t.€t  €tatui  busy  3   {[E.1  t.t_cvr  :  I.1  c`/r_tt.tuE  ]  :
[c.1  in.ke -...  :  I.I  meat_3tatus]}...   [c.1  Evr_[onn.Et  :  c.I
[vrjonnect]  =  t..t  itatu.

Version  2.2 test  Status May   5,    1986
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name=  tr.I.  d.t.
syntax:   tr.c.  d.t.1mpb   [HDLT  wvfm_id  +ormat  points  x_inc  xjero
x_mult  x_unit  y_zero  y_mull  y_unit]   [DDLT  data]

type:   mainframe  command

message  token5=

tr.ce            §==   1E„

I|.ta              ::=  01,,

parameters:

n,ne

lmpb

Ogre

1,st

ack

bort
HDLT

H,,tth    id

i (, r , a t

integer
+ractitln

p () i r, t s

x   i,'c

X _I e r ()

x  ,ult

x  ur'I't

y_Zer(,

y _.u 1 t

y_tJ" I t

DOLT

Version  2.2

typ.          v'| u.s
token          .ore   i   I.5t   i  .ck   i  .bort

byte              01„

byte             02,,

byte             03„

byte               041,

tot::en                C,i I,

u5                  i  -  a

token          int.ger   :  +r.ction

byte               Oil,

byte               021,

ui

i I oat

f I oat

+ I oat

.tring
i I oat

i 1 oat

string

token            02it

trac:e  data May   5,    1986
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data              gee  te:{t

usage:   This    message  ig    gent  by    a  smart  plug-in  to  transfer  acquired
wave form  data     to  the     mainframe  for   display.   The  HDLT  tot::en
delimits  the    header  part     of   the  message  which   is  optional.
If   the    header   is    not  sent,     the  mainframe    either  presumes
default  parameters    or  iises  the  values  5pecif led  by  the  last
tr.c.  data  message  that  included  the  header  parameters.   This
message  uses     the  long     message  protocol     clef ined   in  set:tion
6.I.4  Long    Hes5ages.   See    that  sec:tion     for   c]etails     a+   the
j®pb  parameter.     There  are    no  re5tric:tions  on   the  splitting
up   of   wavef arm  data   intc)  messages.

The  iuL;t-®+.d     parameter   6pecif ies     the     wave form     ni`mber     fc}r
which   the     data  applies.      It   is  frc}m  a   list   of   wavefc]rm   id'5
Spec:if ied  by    a    previous    trace    status    me55age    from     the
mainframe.

The  t-(jrlat     parameter  specif ies     the     type    c}f     data     to     be
transferred.   The    integer    t-r)mat    token     5pecif ies     integer
values  of     wave form  data.     The  actual     value  c]f     apoint     is
obtained  by     multiplying  the     wave{orm  point     integer   by  the
y_.uJt    parameter.       The    +r.ction    f..)mat     token    5pecif ies
frac:tional   +ormat     for   wavef arm  data.    In   this  i c}rm,   the  data
is  supplied  with  an   implied  decimal   point  to  the  left   c]f   the
most   signif icant     bit.     The    actual     value     of     a    point     is
obtained  by     multiplying  the     wave form  point   +raction  by  the
y_nujt  parameter.     This     data     format     type     is    use+ul     for
transferring  data  from  a  digitizer  to  a  display  unit.

The  p{.)I.rit5     parameter   indicates     the  niimber   of   points   in  the
wave form  being     sent.     This     value     with     the     t-I.jr.at     token
3pec=if ie5  the     number  of     bytes     of     wave form     data     in     the
message.

The  .*_I.nc     parameter   specif ies     the  time     increment     between
each  data     point.   The    j{._zero  parameter     specif ie5  the     zero
point   (or     the  trigger     point)   in    divisions  relative  to  the
f irst  data     point.   The  x_DUJt   5pecif ies  the  horizontal   iinit5
per   division.   The  value  x_.ujt/ir_].nc   indic:ateg  the  number   a+
points  per     division.   The  x_u".t  parameter  gives  the  name  of
the  horizc}ntal   unit  a+   measurement.

The  y_gercj  parameter   spec:if ies  the  vertic:al   zero  loc:ation   in
divisions.   The  y_.ujt  parameter  specif ie5  the  vertical   units
per  division.     The  y_un].t     parameter  gives     the  name     of   the
vertic=al   unit  cif   measurement.

response:   The  .  mainframe  will     Send  the    tr.ce  st.tuf=  r..dy  fnessage  in
response  to  a  tr.I.  i].ta  message.

error  handling:   none

also see:  tr-c. .t.tu.,  tr.I. r.qu.€t

Version  2.2 trace  data May   5,    1986
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command  transac:tion5:

tr.c. d.t. :  tr.c. .t.tut r..dy

Version  2.2 trace  data

page  369

May   5,    1986
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name:  tr.I. r.quest
syntax:   traE.  r.qu..t  6tatuE  [wvf in_id]   [point6  f c)rmat]

type:   smart  plug-in   Command

message  tokens:

tr.=e             :==   1E,,

request        s :=  C14"

parameters:

naee           typ.
s+a+u5          token

enable        byte

dig.bl.      byte
Nvfm   id        us

v,I tJes

enable   :   dig.ble

Oil,

021,

1-12

p`,iT,ts            u±

t-or.at         tot::en           int-ger   i   fraction

int.ger       byte             Cll it

fra[tien    byte            02|.

iLsage:   This     message   is     Sent   by  the  mainframe  to  a  Smart   plL`g-in   that
has  identified     itself   a5     a  digitizing     plug-in     using     the
plugin_conf ig  Status    message.   It     i5  sent     when  a    wavef arm
that  has     one  of     the  F)lug-in`s     traces  as     a     componer`t     is
created  by  the  user.

The  .wt-._I.d  parameter   Spec:i+ies  the  wavef arm  number  that   the
plug-in  will     use  to     identify  data     fc]r     that     trac:e.     This
number     i5       a     seqi.`encer     Slot     number.      The     seqitenc:er     is
programmed  by     the  mainframe.   The  data   identif ied   by  ivitfn_jd
is  the     data  acquired     by  the     plug-in  when  the  sequenc=er   i6
set   to  slc}t   w}Jfn_I'd.   Although   the  sequencer   ig  prcigrammed   by
the     mainframe,        it     is     Controlled     (Stepped     through     the
Sequence  a+   Eombinations}   by  the  plug-in.

The  s+a+Lis     parameter   indicates    the  5tatii6    of   the  request.
The  ..n.ble    status    token    requests    the    plug-in    to    start
aEquisition  and  to  begin  sending  data  to  the  mainframe  as  it
is  acquired.     This  will     continue  until     the  mainframe  sends
the  tr.I.    it.tut  me55age    with  the  dig.bl.  5tatti5  token.   At
that  point,     the    plug-in    will     terminate    acquisition     and
wavef arm  data    tran5f er  to    the  mainf rame.     When  the  disable

Version  2.2 trace  request May   5,    1986
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st.tt[5  toh.en     iE  Sent,     the  p(.I.nt5  and  for.at  Parameters  are
not   included   in  the  message.

The  pf)I.n+s     parameter   spEc=if ie6     the  number     of     points     per
wave form  requested  by  the  mainframe.   The  plug-in  will   adjust
its  acquisition     to  acquire    that  many    points.   1{   it  cannot
ac:quire  and     send   data     in     exactly     the     number     of     pi.t].rit=i
requested  by     the  mainframe,     the    plug-in     will     choose    an
appropriate  point     number   and     Send  that  number   a+   points   in
the  tr.ce    a.ta  message  a5  indicated  in  the  pt.JJ.rits  parameter
c)i   that  message.

The  f()r.at    parameter  specif ies    the    type    of     data    to    be
transferred.   The    int.ger    ftjrnat    token    specif ies    integer
values  of   wave+arm  data.   The  +r.ction  ffjrna+   token  spec:if ies
fractional   format     for  wave form  data.   In  this  form,   the  data
is  Supplied   with  an   implied   dec:imal   point   tc}  the   left   of   the
most  signif icant     bit.   This     data  format     type  i5  useful   +or
transferring  data  +ron  a  digiti=er  to  a  display  unit.

response:   The    plugin  will     send  the    tr.ce  €tatu5    r.edy    message    in
response.

error  handling:   none

also  see:  trace  a.ta,  trace  Etatu5

ccimmand   transactions:

trace  request  :  trace  €tatu5  r.edy

Version   2.2 trace  request May   5,    1986
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i

Me65age  Def inition6

name:  tr.c. it.tug
syntax:  traE.  .tatu.  6tati`s
type:   mainframe/Smart  plug-in  5tatu5

message  tc)kens;

trace              ===   1E,,

•tatui         i ==  C,5,,

parameters=

n.in.           type           v.I u.f
Status         token           rf!ady

reidy           byte             01.`

usage:   This    message  i5     Sent  with     the    r..dy    status     tol!:en     by     the
mailif rame  in     re5pon5e  to    the  trace  d.t.  message  and  by  the
plug-in  in  response  tc)  the  tra[.  request  message.

response:   none

error  handling:   none

also  see:  trace  data,  traE.  request
command   transactions:

trace  data  :  tr.Ee  Etatu5  re.dy
traEe  request  :  trace  5t.tu-  re.dy

Version  2.2 trace  §tatu5 May   5,    1986
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name:  trigg.r  qu.ry

5yntaxg  trigg.r  qu.ry

type:   generic  plug-in  Eommand

message  tokens!

trigger        I :=  C,7I,

query            i ==  02,,

parameters=   none

usage:   This    message  requests  the  plug-in  to  report  the  trigger  output
Gel ec:t i on .

respc]n5e:   The     plug-in  will     repctrt   the     c:ombination     list     using     the
trigger  Ftatu5  message.

e>:ec:ution  time:     The  Filug-in     will   send     the  f irst  byte  of   the  trigger
•tatus    message     within     xxms     of     Sending     the     acknowledge
transport  pack.et  f or  the  trigger  query  message.

error  handling:   none

also  see:  trigger  .tatu5

command   transactions:

trigger  query  :  trigger  .tatu®

Version  2.2 trigger  query May   5,    1986
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name:  trigger  ..t
Syntax:   trigg.r  .et  nun  comb...

type:   generic  plug-in   command

message  tokens:

trigger        ===   071,

Set                     ===   01,,

parameters=

name            typ.            v.1 u.5

nub                  us                    i   -   12

cr.inb               special        bits            7     6     5     4     3     2     1     a
meaniiig   P4   E4   P3   E5   F.2   E2   F'1   El

Channel   n   i6  off
c:hannel   n   is   on

c:hannel   n   is   +up
c:hannel   n   is  inverted

usage:   This  message  requests  a  new  trigger  oL`tput   selection.   The  plL`g-
in    will       set     its       trigger     sequencer     to    the    5peci{ied
coDtiinations.   The     riuR   parameter     indiEate5     the     number     of
c=ombination6     being        5peEif ied.      There     may     be     up     tc)      12
ct7pttination5.   A     complete   list     of   Combinations  must   be  sent
each  time     a  change  is  made  to  any  combination.   If   there  are
fewer   than     12  cl.jnbinatic]ns     spec:ified,   the  plug-in   will   Bet
the     remaining     combinations     to     all     O's.     The     ni`mber     of
c:ombinations   in  the   list   speci+iE5  the   length   of   the  channel
Switching     sequence.        The     it`ain{rame       must        append        null
combinations   (all     0's}   as     neEes5ary  to  matc:h   the  number   of
combinations  to  the  length  of   the  Sequence.

response:   The     plug-in  will     report  the  new  ccimbination   list  using  the
trigger  St.tug  me55age.

executic)n  time:     The  plug-in     will   send     the  first     byte  of   either  the
trigger     st.tug       message    within       xxm5     a+       5encling       the
ac:k.nowledge  transpc)rt  pac:ket  f or  the  trigg.r  Set  message.

error  handling:    If   there  are  no  coat]ination6,   the  plug-in  will   make  no
change  to     any     combination.      If     there     are     more     than     1=
combinations,   the  additional   combinations  will   be  ignored.

also  see:  trigger  status

Version  2.2 trigger  Set May   5,    1986
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`,i
cofitmand   tran6aEtion5=

trigger  E.t  :  trigger  .t.tug

Version  2.2 trigger  get

page  375
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name:  trigg-r  .t.tu.
syntax=   trigg.r  .t.tug  nun  Comb...

type:   generic  plug-in  Status

message  token58

trigger        8 :=  C)7u

tt,tui        i :=  cl3|,

parameters:

nape            typ.            val u.E

ntia                  u6                     i   -   12

•=tjab               spec:ial        bits             7     6     5     4     3     2     1     0
meaning   F'4   E4   F`3   E3   P2   E2   PI   EI

En   =   a  =>  Channel   n   is   of i
En   =   i   =}  channel   n   is   on

F'n   =   a   =>   channel   n   i6  +up
F`n   =   1   =>   Channel   n   i5   inverted

usage:   A    generic  plug-in    uses  this    message  to    report     the    present
status  of     its  trigger    outputs.   It  is  sent  in  response  tc]  a
trigger  tet    message  or    to  the    trigger  query    message.   The
plug-in  `~ill     repc]rt   the  status  of   all   defined  c(J.binations.
The  nun   parameter  specif ies  the  number   of   combinations  being
reported.   The  number   of   combinations  reported  will   match   the
number   5pEcif ied     by  the     mainframe.   There     may  be     up   tc]   12
ct.).bination5  reported.

response:   none

error  handling:   none

also  see:  trigg.r  ..t
Ec]mmand   transactions:

trigg.r  query  :  trigger  .tatus
trigger  ..t  :  trigger  .tatu5

Version   2.2 trigger  Etatu6 May   5,    1986
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name:  trio_Vi.N  r.qu.Et

syntax:  trio_vi.w  r.qu.it  ftatus
type!   mainf rame  command

me59age  tokens:

trig_vi..  ===  26"

r.quest      : :=  04n

parameters:

n.oe           type           v.I u.E
statti5          toLr.en             tin   i   o+f

on                   byte              Ol|I

ef f               byte             02..

usage:   This  message  i5  Sent  by  either  the  mainframe  or   a  smart  plug-in
to  enable  or  disable  the  trigger  view  functic}n.   This  message
will   be     gent  by     the  mainframe     to  a  Smart  plug-in  when   the
user  has     Selected  the     display  of   the  trigger  view  i unctic]n
+ron  a     mainframe  menu.      This  applies   c}nly  to  smart   plug-ins
that  have     identified     the    trigger     view    function     in     the
Plugin_con fig  tt.tug  me55age.   This  message  will   be  Sent  by  a
smart  plug-in  that  has  trigger  view  capability  when  the  user
has  selected  that   func:tic]n   from  a  smart   plug-in  menu.

The  on     status   tcll:.en     reqi`ests  that  plug-in  or  the  mainframe
to  enable     the  trigger     view  func:tion.     The  off   status   token
requests  the  plug~in  or  the  mainframe  to  disable  the  trigger
viEw   i Linction.

response:   The    mainframe  or  the  pli`g-in  will   Send  the  trig_vi.-.t.tus
message  in  response  to  the  trig_vi.w  request  message.

error  handling:   none

also  Bee:  trig_vi.lll  .t.tug

command  tran6action5:

trio_vi.w requ.gt  a  trio_vi.w  .t.tu.

Version  2.2 trig_view  request May   5,    1986
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name:  trio_vi..i  Et.tut

Syntax:  trio_vi..I  .tatu.  Etatu6

type:   mainf rame  Status

message  tokens:

trig_vie"  i:=  26„

tt.tug         i ==  03,,

parameters:

n.me            typ.            v.I I..E

status         token           on   :   off

On                     byte               Oil,

of f               byte            02„

usage:   This     message   iE     sent   by     a  smart     plug-in  or  the  mainframe   in
re5pc)n5e  to    the  trig_vi.w  request  iTiessage.   The  status  tok.en
indicates  the     Status  of     the  f unc:tion.      The  on  iitatuii   tot::en
indicates  the     func:tion  has  been  enabled.   When   Sent   f ron  the
plug-in  it     indicates  the  pliig-in  is  sending  the  appropriate
Signals  out   the  AB-13  and   AB-11   interface  pins.   When   tiend   by
the  mainframe,     it   indicates  the  mainframe  is  displaying  the
trigger     point     in     a    manner     appropriate    to     its    display
capability.   The    of+   status   token   indicates  the  mainframe  or
plug-in  has  disabled  the  trigger  view  i unction.

response:   none

error  handling:   none

also  see:  trig_view  r.qu.€t

Command   transac:tic]n5=

trig_view r.quest  :  trig_vie.I  .t.tus

Version  2.2 trig_view  status May   5,    1986
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name:  unit.  qu.ry

syntax:  unite  qu.ry  channel

type:   generic:   plug-in   c:ommand

me55age  tokens:

ur,itfi              = ==   09,,

u.ry            i ==  02'.

parameters:

n.ne            type            v.1 ue5

chanr}eJ        u6                      1   -   4

usage:   This     message  i5  used  by  the  mainframe  to  request  the  ur.z't5   for
the  specif ied  c^arirleJ.

response:   The  plug-in  will   Send  the  units  Et.tui  message  to  report  the
units,

error  handling:      I+   a     channel   number     i5  rec:eived     as  part  of   a  units
query  message  that  a  pli`g-in  does  not  have,   the  plug-in  will
take  unspec:if ied     ac:tion  and    return  a    units  Et.tug  message
indic:ating  the  action   it   tool::.

also  see:  units  st.tug
command   tran5ac:tions:

units  qLiery  :  units  st.tui

Version  2.2 units  query May   5,    1986
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name:  unit.  -t.tu.
syntax:  unit.  .t.tut  channel  units

type:   generic  F)lug-in  Status

message  tol`'ens:

units             = :=  091,

Status         i ==  05,,

parameters:

naftle             typ.             v.1 ue€

char}neJ        u6                      1   -4

un2.t5             String           10  char

usage:   This     message   is     used   by     generic  plug-ins  tc]  reF)art  the  ur.I.ts
for   the     5pec=if ied   channeJ.      The  Lir7j+s     are  derived   from  the
presently  c:onnected     probe,   or,     if   no  probe  is  connec:tecl  or
if   the     probe  does     not  use  the  new  digital   prc}be  interfac:a,
the  units     will   be     '`Volt5".   This     message  will     be  Sent     in
response  to    the  units    query  message    or  whenever     a    probe
Change  causes  the  units  to  be  changed.

response:   none

error  handling:   none

also  see:  units  qu.ry

command   tran5ac:tions:

units  query  :  unit.  itatuE

Version  2.2 units  Status May  5,    1986
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name:  update  r.qu.st

syntax=  upd.te  r.qu.tt  compartment  mode

type:   mainframe  command

message  tokens:

update         : :=  25„

r.quest       i =t=  04,,

parameters:

n-b.           type           v.1 u.I
co.partnent.   char            `L',    'C`,    'R`

.t.jde              token           en   i   of f

on                      byte                C}1it

a+f                  byte               C)2ii

usage:   This  me55age  ig  sent  by  a  Smart  plug-in  to  reqi`eEt  updates  +ron
generic  plug-ins.      The  cf.npartmerit     parameter   spec:i+ie5     the
plug-in     c:ompartment       for     which       the     Smart       plug-in     is
requesting  updates.   The  a(ide  parameter  specif ie5  whether  the
plug-in   ig     enabling     or     disabling     uF]date5.      The    on     .rtde
parameter    requests    the    mainframe    to    enable    the    update
+unction  for     the  specif ied     cftmpart.erit.   The  off   .()de   tot..:en
reque5t5  the  mainframe  to  disable  updates  from  the  speEif ied
c()Bpartler}t.      When     the     update     +unc=tion     is     enabled,      the
mainframe  will   send  to  the  smart  plug-in  any  status  messages
received     from       the    generic       plug-in     in       the    spec:if led
L-a.partnent.   It     is  the    responsibility  of   the  .mart  plug-in
to  request    initial   status    a+  the  plug-in  using  the  g.neric
comm.nd  message.

respc]nse:   The    mainframe  will   Send  the  update  .t.tu]  message  to  report
the  status  of  the  request.

error  handling:   none

also  see=   update  Status

Command   transaction6=

upd.te r.quest. i  upd.te .t.tu.

Version  2.2 update  rec]uEst May   5,    1986
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name:  tJpd.t. .t.tu-
syntax:   Lipd.t.  lt.tlJ.  .tatus  [compartment  +unction  param]...

type:   smart  plug-in  command

message  tokens:

upd.t.        i s=  25,,

tt,tut         i ==  C,3|,

parameters:
n.in.           typ.
Status         token

.tatui       byte
ready          byt e

c()®partnent   c=har

v,I L|,t

•tatus  i  r.edy
03,,

01,,

L,,     ,C,'     `R,

t-unctz.()n     tok.en            see  text

pare.           See  text

usage:   This     message  i6     Sent  by     the  mainframe     when   it  hag  5tati`5  to
report  from     a  c:ompartment  for  which  the  update  {i`nction  has
been  enabled.   It   i5  sent   with  the  5tatu$  5ta+u5  tot::en   to  the  I
Smart     plug-in    that    requested     the    update    function.     The
co.par+ner}t   parameter     indicates  the     compartment   for     whit:h
the    status       is    being     reported.     The    furict].()ri     parameter
indicates  the    function  f or    which  status  is  being  repc)rted.
This  parameter     tan  be    any  of     the  function     etatu5  message
tokens  clef ined    for  generic:    plug-ins:   gain    tt.tug,     offset
status,    cliff_offset      ttatu.,    Coupling    st.tut,    impedance  I
statue,  b.ndwidth   5t.tus,  units tt.tus,  1.d  it.tu.,  displ.y
•tatu.,    trigg.r   tt.tLit,    ch.nnel_id   it.tut   and   probe_id
•tatu..   When    the  function    paramet.r  is    one  of  these  token
pairs,   the  paraps  parameter   indicates  the  c=hannel   and  status
of   the    reported  function    as  clef ined  in  section  i.a  Gen.ric  I
Plug-in..
This  message     ig  also    Sent  by     the  mainframe  in  response  to
the  upd.t.    r.quest  message    or    by    the    .mart    plug-in    in
response  to    the  updat.    .tatu.  message.   In  these  Ea5es,  the
stet.tfs  token    will  be    r..dy  and    the  rest  of  the  parameters
will   not  be  included.

response:   When     gent  to    a  Smart     plug-in,   the    plug-in  will     Send  the
upd4t.  .t.tus    message  with    the  r..dy    5ta+tis  token    and  no
other  parameters.

Version  2.2 update  statue May   5,    1986
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error  handling:   none

also  See:  Llpd.t.  r.qLJ..t

command  transactions:

Iipd.te r.qu.st  i  upd.t. tt.tu.
update  .t.tus  :  Lipdate  .t.tufE

Version   2.2 update  status

page  38=
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autorange  request,  70,   155
autorange  Status,  70,   154
aux_trig  query  31,   155
aux_trig  Set  31,   156
•ux_trig  gt.tus  31,   157

bandwidth
bandwdith
bandwidth
bandwidth
bandwidth
bandwidth

query  lower,   17,   15a
query  upper,   17,   159
Set   lower,   17,   160
Set  upper,   17,   162
•tatug  lower,   17,   165
ttatus  upper,   17,   164

busy  query   101,165
t]usy  status  102,   166

cal   aEc_query   123,   167
col   ace_Status   123,   168
Gal   canst-ium  170
Eal   conEt_query  82,   171
[al   con5t_query_nun  172
Eal   Eon6t_.et  85,   173
cal  canst_Status  82,   174
Gal   cvr_connect,   90,lil,175
c:al   cvr]iied.,   89,   110,   177
col   c:vr_Set,   124,   179
cal  cvr_Status,   124,   loo
Eel   measure,   125,   181
Eal   mea6_set   125.   182
cal   meas_value,   125,   183
cal   mf_imbalance   104,    184
gal   mode   102,   185
cal   pi_imbalance   104,   188
Eal   probe   120,   189
cal   probe_act  qu.ry   120.3,190.i
cal   probe_ac:t  Set   120.2,   190.2
t:al  probe_.c:t  status   121).3,
190. 4
c:al   probe_nom  query   120.2,   190.5
cal   probe_nom  set   L20.2,   190.6
col   probe_nom  status   120.2,
190. a
cat   req_Eal   12S,   191
col  .tatu5  log,   192
cat   tv-iorn   122,   194
cat   tv_Set   122,   195
E.1   tv_status  121,   196
channel_id  Status,   24,   198
coupling  query  minus,   15,   199
cc]uplinq  query  plus,   15,   ZOO
coupling  set  minus,   14,   201
coupling  jet  plug,   14,   203
Ec]upling  .tatus  minus,   14,   205
coupling  Status  plus,   14,   206
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cursor  limits,  55,  207
cur.or  Bet,  51,  209
I:urcor  Status,  55,  212

diag  Eom_t.st,  95,  214
diag  conf ig,   92,   215
dieg  enter,   92,   219
diag  exeE,   93,   220
di.g  exit,  92,  222
diag  halt,   94,   225
diag  request,  92,  224
diag  Status,  94,  225
di+f_ef i Set  query  13,   227
di+i_of +Set  Set   12.   228
di+f _of f Set  Status  13,   229
display  query,   30,   230
display  eet,   29,   231
display  6tatu6,   29,  233
di6p_attr  query,  20,  234
diBp_attr  6tatu6,   19,  255

error  generic,  78,  238
error  req_t.y`t,  80,  240
error  Smart,   78,   241
error  t.>:t,  eo,  243
ext.rnal  fpJ}utton,  68,  245
external   f p_mode,   67,   246
•xternal  get,  68,  247
external   help_query,  65,   248
external  help_Etatu6,   65,  249
external   interf _data,  66,  250
e:{ternal   long_i arm,   64,   251
external   ln.55age,   63,   252
external   oper_I:ompl ,   66,   253
external  req_table,  6=,  254
e:{ternal   get_data,   65,   =55
external   Set_query,   64,   256
external  get_Status,  64,  257
external   Status,  63,   258
external  tableJata,  63,  259

function  select,   69,  261
function  6tetus,  69,  263

gain  query,   8,   264
gain  .et  &b6,   7,   265
gain  Set  Eoar€e,  e,   267
gain  .et  f ine,  a,  269
gain  5t.tug,   a,   271
g.neric  Eemmand,  55,   272

impedance  query   16,   274
impedance  set,   15,   275
impedanc:e  Btatu.,   16,   276
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knob  change,   49,   277
knctb   clef ,   49,   279
kncib   delete,   49,   281
krio[`   keypad,   49,   2BZ
knob  reque.t,  47,  283
knob  Status,   47,   284
knob  update,   48,   286

led  query,   26,   287
led  set,  25,  =88
led  statue,  26,   288

mainframe  message  59,   290
menu  change,   57,   291
menu  clef_generic,   =1,   295
menu  daf _generic   impedance,   24,
297
menu  clef _generic   lower_bandw,
24'   299
menu  clef _generic  minus_coupl ,
23'   SOL
menu  clef_generic  plus_=oupl,   23,
SOS
menu  clef _generic  upper_bandw,
24'   505
menu  clef_smart,   36,   307
menu  delete,   37,   311
menu  request,   2`2.,   35,   77,   512
menu  restore,   37,   314
menu  status,   36,   315
menu  touch,   57,   517
in+_display  query,   57,   518
mf_display  6ete   58,   319
mf_display  status,   58,   32C)
mf _id   conf ig   loc),   322
mf _id  report   loo,   =23
mf_trigger  .et,   58,  324
mf _trigger  status,  5a,  326

a+fset  query,11,   527
of i set  set  abs,   10,  32e
of f set  jet  Eoar5e,   10,  330
off set  Set  f ine,   10,   352
a+i set  status,   10,  334

plugin_conf ig  init,   82,   335
plugin_conf ig  query,   75.  536
plugin_conf ig  Status,  76,   337
plugin_id  qu.ry,   81,   340
plugin_id  status,   81,   541
plugin_uid  query,   81,   B42
plugin_uid  a.t,   82,   343
plugin_uid  Btatu5,   81,   544
probe  query   lc]l,   345
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probe  statu.101,   346
probe_id  status,  25,  348

Setting  r.call,  54,  549
•etting  Status,  54,  350
Betting  Store,   54,   351
Smart  message,   56,   252
§Rt]  noTeport,   83,   555
§RQ  query,   83,   554
status_diEp  3et  46,   355
Status_disp  status  46,  356
ays_eonf ig  query,   56,   357
sy5_conf ig  statue,   56,   358

test  begin,  88,   562
test  complete,   87,   365
test  end,  90,   564
test  .tatus,  88,  565
trat:a  data,   72,   567
trac:a  request,   71,   370
trace  Status,   72,  372
trigger  query,   3¢,  37:.
trigger  get,   299   374
trigger  status,  30,  376
trig_view  request,   70,   577
trig_view  status,   70,  578

units  query,   18,   S79
units  Status,   18,   380
update  request,   59,   381
update  Etatu5,   60,   382
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