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1. COVMAND COVMUNI CATI ONS AND THE SCRI PTI NG PROCESS
1.1 U and function processes

Commands go from (U') user interface processes (GQU and CLI and external
interface) to function

processes (instrument control, visualisation, etc.) and status packets flow
back. Status packets can be

generated at any time and U processes should be capable of handling them at any
tinme.

1.2 Scripting |ayer

The scripting layer, in order to providesequencing control and to prevent

deadl ock/| ockout, nust be a

singl e process which nediates the command and status packets. Although it cannot
be proven that ALL

command and status packets MJST flow via the single scripting process, it is
suggested that this

conventi on be adopt ed.

1.3 Utimate Oigin/Destination Fields

Because the Ceneral Purpose (GP) nessagi ng protocol destination and origin
fields will refer to the routing

to/fromthe scripting process, the conmand body will therefore contain ultiahe
destination and origin

fields.

1.4 Default command/status passthrough

The default action of the scripting process upon receipt of a command or status
packet with an ultinate
destination field other than the scripting process itself is to pass it an

1.5 Scripting interpretation

The scripting layer nmay be optionally instructed to intercept a particular
command tenplate and to execute a

script using the conmmand paraneters as argunents. The script would typically
cause the transm ssion of

several different command packets to be sent to function process(es). Were the
origi nating process sets the

final destination as the scripting process itself then an intercepting script
must be available. If it is not then

an error is logged and an error statusreturn is sent to the originating

pr ocess.



1.6 Sequential and parallel operations

The set of commands generated by the script may involve sequential and parall el
sections wth

progranmmabl e rendezvous and actions in the event of timeout. Command packetsend
operations are the

only actions which can be parallelised (not parts of the scripting |anguage).
This is so that a full and

consi stent context is available for all script code which is executed. Parall el
t hreads woul d not necessarily

have i nformation available resulting fromall status packets (w thout a
forwardi ng system and interl ocks).

1.7 Conpl etion Acknow edgenents

The inplenmentation of script sequencing will require acknow edgenent of

compl etion for all comrands

sent fromthe scripting praess. Al such commands will therefore carry a unique
sequencing I D which will

be echoed in the acknow edgenent packet and allow an acknow edgenent to be
associated with the

command. It is inportant to note that although the conmand extraction functions
in the function process

will be able to generate syntax status returns, they will not be able to
generate senantic status returns and

compl etion status returns. The script sequencer will therefore block normally
(i.e. unless explicitly

instructed to parallelise an operation) until it has receieved a syntax ERROR
(as opposed to OK) status, a

semantic error, or a conpletion status. A consequence of this is that function
processes nust keep track of

command sequence ID explicitly: this is so that the corret sequence sequence ID
will be placed in semantic

and conpletion status returns. In the proposed progranming interface this wll
actual ly be acconplished by

keepi ng track of extracter handles (which are associated with sequence Ids and
ot her extraction

information). Parallel operations will sinmply wait for a syntax status before
pr oceedi ng.

1.8 Ti neouts

The scripting process will provide tineout nonitoring even on passed hrough
conmmands. A tineout field

is therefore provided which the originating preess may fix. If the command
times out (i.e. no

sacknow edgenment is received) then a tineout error packet is sent to the
originating process. The tineout is

al so | ogged by the scripting process (as is a | ate acknow edgenent).

1.9 Scripting process comand and status ports
Separate ports are required for command and status packets. Processing of

command packets is sequenti al
whil e the process nust remain live to status packets.



1.10 Grammar enquiry

VWhere appropriate library functions and progranmn ngconventions are used for
conmand interpretation

then it will be possible for a U process to enquire the commnd set of a
function process. This will permt a

standard sel f-configuring CLI programme, GUJ or w dget to provide an interface
for any function process.

Speci al grammar probe and del ve packets will allow the allowed comands and
parameters to be explored

Where a special nonprimtive paraneter type is retured by a probe then a DELVE
can be used to

deconpose it. Anything which a particular U process cannot understand can

t herefore be recursively

deconmposed (ultimately down to a set of prinmitive paranmeter types). The conpound
types are inportant for

status returns where a U process can make a nore specific interpretation of a
group of relaed status

paraneters. An exanple of this would be the group of status paraneters

associ ated with a particular class of

physical device (e.g., a wheel) which could be associated with a correspondi ng
graphi cal wi dget or control

2. PROGRAMM NG | NTERFACE

typedef enum {
COMIVAND
SYNTAX_PROBE
SYNTAX_DELVE
SYNTAX_PI NG
} PragmaticVerb

/* initialisable type */

typedef struct {

const int en; /* int cast from each enum val ue */

const char * const keyword; /* text keyword */

const char * const hel p; /* text keyword */

voi d *expand; /* expansion field (so that initialisers can
be used) */
} Enunttrl;

/* set up / shut down functions */

Ext ract er Handl e CntdNewExtracter (

char *buf; /* protocol packet buffer */
int |en; /* buffer length */
); /* returns extracter handle */

CndSt at us CndFr eeExtract er (
Ext ract er Handl e handl e; /* extracter handle */
); /* returns status */

/* pragmatic verb get function */
CndSt at us CdCGet Pragmati cVerb (
Ext ract er Handl e handl e; /* parser handle */



PragmaticVerb *enPtr; /* result pragmatic verb enunerate */
); /* returns status */

/* if this function returns a probe or delve then no actions should be carried
out and no */

/* variables set. The extracter system checks thepragmatic verb when the
extracter is */

/* initialised and will not set primtive types */

/[* primtive paraneter get functions */

CndSt at us CmdGet Enum (

Ext ract er Handl e handl e; /* parser handle */
EnuntCtrl enCtlI[]; /* array of enuns, ids and help fields */
CndFl ag fl ag; /* indicates when LAST paraneter of cnd is
extracted */
int *enPtr; /* result enunerate (cast to int) pointer */
); /* returns status */

CndSt at us CdGet I nt (

Ext r act er Handl e handl e; /* extracter handle */
char *id ; /* name of paranter (DTM tag) */
char *hl p; /* descriptive help string for
paraneter */
int mn; /* mnimm val ue */
i nt max; /* maxi mum val ue */
CndFl ag fl ag; /* indicates when LAST paraneter of cnd is
extracted */
int *intPtr; /* result int pointer */
); /* returns status */

CndSt at us CndGet Fl oat  (

Ext ract Handl e handl e; /* Extracter handle */
char *id ; /* name of paranter (DTM tag) */
char *hl p; /* descriptive help string for

paraneter */

float mn; /* mnimmval ue */

fl oat max; /* maxi mum val ue */

CndFl ag fl ag; /* indicates when LAST paraneter of cnd is
extracted */

float *floatPtr; /* result float pointer */
); /* returns status */

CndSt at us CmdGet String (

Ext ract er Handle handl e; /* extracter handle */
char *id ; /* name of paranter (DTM tag) */
char *hl p; /* descriptive help string for

paraneter */

i nt maxl en; /[* limt on string size */

CmdFl ag fl ag; /* indicates when LAST paraneter of cnd
extracted */

char * strpbtr; /* result string pointer */

int * actuallen; /* actual string size */
); /* returns status */

The proposed inplenentation for all the primtives and the general fields
described in the next section are



tagged paraneters w thin DTM headers. A proposed extension is to transmt
tuppl es of preset types using

the data section. The header would then carry type, rank, and dinmensionality
i nformati on.

3. GENERAL COVMAND FI ELDS
3.1 The command infrastructure fields

Utimate-Origin
U tinmate- Destination
Pragmati c-Verb
Can be: COWAND STATUS GRAMVARPROBE GRAMMAR DELVE COMVAND Pl NG
Sequence-|I D
set by conmand; echoed by status
Ti meout
For conmands, probes, delves and pings

3.2 The command fields

Conmmand- Ver b
Command- Par anet er s

4. GENERI C COWAND SET
Command ver bs:
St at usRegi st er

regi ster for status packets to be sent to the ultimate origin.

al l oned paraneters: ALL, or specific category which may be obtai ned by
grammar probes.
St at usPi ng

force a status tobe sent to the ultimate origin for ALL or a particular
category of status.

The status returns may be UNDEFINED if they are not neaningful in the
current context.
5. SPECI FI C COWAND AND STATUS SET
The specific comands for the function processes areillustrated as

<dest> <verb> <paraneters...>

<dest> indicates the ultinmate destination function process and can be

RTCS Real time control system

Opt Optim sation

Mech Mechani sm

Vi s Vi sual i sati on/ Reducti on data SOURCE

Scri pt Scripting | ayer

Proc Process creation and control

<Reduce> Instantiation of reduction data SINK process of given type

<PI ot > Instantiation of plot data SINK process of given type

<Pl ot > and <Reduce> can be different programes eab of which may be multiply
i nstanti ated.



Command sources nust therefore replace <Plot> and <Reduce> with the Ids obtained
from Process
creation system

Sone commands bel ow al | ow parameter specification in physical (e.g. volts) or
encoder units.
O her unit translations should be handled by the U/ Scripting processes.

Real - Ti me Group

RTCS d obal Til tLoop Open| d ose

RTCS Segnent TiltLoop Open| C ose ALL| Rowcol | I D] Rowcottuple| I Dtuple

RTCS Reconstructor Open| Cl ose

RTCS Set WFSAI gori t hm <al gorithn» <al gorithmspecific-paraneters...>

RTCS Set ReconsAl gorithm <al gorithne <al gorithaspecific-paraneters...>

RTCS LoadZonal Matri x <fil ename>

RTCS SaveZonal Matri x <fil ename>

RTCS LoadWFS ModeMatri x <fil ename>

RTCS SaveWFS MbdeMatri x <fil ename>

RTCS LoadMbde-DMvatri x <filenane>

RTCS SaveMode-DMMVAtri x <fil ename>

RTCS OpenLoopMode <Mobde specifier; int> +|-|= <anplitude; float>

RTCS C osedLoopMode <Mbde specifier; int> +|-|= <anplitude; fl oat>

RTCS LoadWSOF f sets <fil ename>

RTCS SaveWFSOF f sets <fil enanme>

RTCS Set WFSOf f set As <subap-specifier; int> <x|y> +|-| = <offset in arcsec; float>
RTCS Set WFSCOf f set Pi x <subap specifier; int> <x|y> +|-|= <offset in pixels; int>
RTCS LoadDMPattern <fil ename>

RTCS SaveDMPattern <fil ename>

RTCS Set DMsegnment As FSM <segment-specifier; int> x|y|z

On| O f| +|-]= <offset in arcsec (zmcrons); float>
RTCS Set DMsegment Dac FSM <segnent-specifier; int> x|y|z
On| O f| +|-]= <offset in DAC units; int>

RTCS Enabl eAut oOpt On| OF f

Script Al Loops Open| Cl ose
Script MeasureGains Al | FSM | <segnent secifier;int > <fil enane>

Mechani sm G oup

Mech Ali gnSource Laser|Artificial Star

Mech Al'i gnBS

Mech Acquisition |n|Qut

Mech WFSSt ageAs x|y|z +|-|= <offset in arcsec; float>
Mech WFSSt ageDAC x| y|z +|-| = <encoder offset; int>
Mech WESND <O-N; int>

Mech Optical Filter <Integer: 0 N>| FilterToken

Script Cl ear For Ast r onony
Script Set ForAcquisition
Script Set For Al i gnment

<Pl ot> G oup - generic
<Pl ot > Dchange

di mensi ons/ type about to change
<Pl ot> Thresh <M n; float> <Mx; float>



set absolute data threshold values
<Plot> Title <title; string>
<Plot> Plimts <Mn; float> <Mx; float>

display limt values (nust be within Thresh linmts)

<Pl ot> Xl abel <x |abel; string>
<Plot> Yl abel <y |label; string>
<Pl ot> Pol ygon <nane; string> <npoints; int><t..; float> <yl..; float> <>
<Pl ot> Renpl oy <pol ygon name; enune
<Plot> Ping

may be subsuned into pragmat ping
<Pl ot > Df ormat <data format; enune
<Plot> G ab

dunmp to postscript
<Pl ot > Set Cross <nunber; int> <size; float> <<x,y coords; 2xnumber int DATA
TUPLE>
<Pl ot > Dcr oss

renove

Vis group

TBD

Opt group

TBD

Script group
TBD

Proc group
TBD

<Reduce> group
TBD

TO READERS: pl ease comment on any aspect of architecture/ progranmm ng interface.
Pl ease add any coments to filledin OR TBD conmand groups é&ove.

Pl ease add status types and val ues for processes.

Pl ease consi der where compound status types m ght be appropriate.



