February 16, 1995

To: Stan Hilinski
From Al ex Measday
Subj ect: C est Mi!

Si nce you asked about Tcl, | thought 1'd let you know what |’ ve
done wth it. |[|’ve got two Tcl-based applications, one running on
the Master Controller card under VxWrks and the other running on
a workstation under UN X

Mast er
Controll er Wor kst ati on
| gentle i< ----------- >| moi |

nmoi (MEDS Operator Interface) is the user interface programyou
see running on ny workstation sonetines, displaying event

messages, status blocks, etc., received fromthe LZP system no
is programmed in Tk, a superset of Tcl that includes support for X
W ndows and GUI objects.

gentle (GENeric TcL sErver) is a network server programthat
provi des each network client with its own Tcl interpreter.
gentl e’ s Tcl has been extended wi th networki ng commands, nenory
access commands, and various MEDS commands (e.g., getAlias,

| ogEvent, mapRam waitlnit, and a whole slew of the TPCE-LZP
conmands) .

nmoi and gentle comruni cate using ASCII strings (sent as XDR
strings in XDR network records). For exanple, the event |ogging
| oop can be tested by:

(1) Pressing nmoi’s "Ping Events" button to send a
"l ogEvent code nessage" conmand to gentle.

(2) gentle calls the MEDS eventnsg() function to |log the
nessage.

(3) The MEDS event server then sends (via ny nmbc progran
t he event nessage back to noi

(4) noi adds the incom ng nessage to its scrolling display
of event nessages.

To display a particular status variable on the screen, noi:

(1) Sends a "peek variable" conmand to gentle.
(2) gentle retrieves the value of the specified variabl e,

formats it in ASCII, and sends it back to noi.
(3) noi reads the returned value and displays it on the
screen.

The above is a sinplification of the exchange. The actual command
sent to gentle is "region CGet variable", where region specifies
the MEDS status bl ock (e.g., "APSTATUS') and variable is the nane



of the field within the block. noi and gentle both nmake use of an
object-oriented extension of Tcl: [incr Tcl] (the Tcl equival ent
of C++). [incr Tcl] provides support for C++-like classes. 1In

t he command above, region is a nenory region object that responds
to a "Get" nessage by returning the value of the requested
variable. region also responds to a "Set" nessage; for exanple:

$xpst at us Set nunRej ect edFranmes 100000000
raises the XPs rejected frame count to 100, 000, 000.

A Quick Introduction to Tcl

Tool Command Language (Tcl) is a sinple, extensible, comand
| anguage whose interpreter can be enbedded in any application.
"#"s indicate coonment |ines. The basic command syntax is:

comand ar gunent (s)

Argunents are frequently specified using UNI X-style
e.g.,

opti ons;

Activate catalog -version N

Curly braces and double quotes are used to encl ose strings.
Square brackets encl ose nested commands. The foll ow ng conmand:

set xpstatus [Region #auto XPSTATUS - mapFuncti on nmapSTS]
eval uates the "Region" comand (which creates a region object and
maps to the XP status block) and stores the resulting value (a
region handle) in variable "xpstatus".

The value of a variable is referenced by prefixing a dollar sign
to the variable nane. In the follow ng comrand:

$xpstatus Get gsHeal t hMsg

"$xpstatus” is replaced by the region handle returned above, so
t he actual conmmand that will be executed is:

regi onHandl e Get gsHeal t hivsg

(This results in a "Get gsHeal thMsg" command being sent to the
regi on object.)

Tcl nekes Perl |look |like a cross between COBOL and APL.

gentle - A CGeneric Tcl Server

As nentioned before, gentle is a network server that provides each
client with its own Tcl interpreter. Wen gentle receives a
command froma client, it passes the command to that client’s



interpreter for execution. A "client wite nessage"” conmand
allows the interpreter to send responses back to the client.
gentle can also be run in tty node (i.e., you type commands in at
the command line) and on a UNI X workstation. For exanple, | can
initiate a data session fromthe command |ine on ny Sun:

% gentle -tty

set ncr [ ncr Open 3000@ x| zpl] -- Connect to MC
$ncr Acti vate DS8V2 -- Activate catal og DS8V2.
set sds [ncrOpen 3000@28. 183.92.97] -- Connect to Data Generator.
$sds Activate DS8V2 -- Activate data generation
exit
%

gentl e adds a nunber of conmands to the base Tcl command set. In

the listing bel ow, optional command options are not shown. For
exanpl e, the

peek | ocation
command supports the follow ng options:

peek ?-address format? ?-format format?
?-signed? ?-type type? ?-unsigned? ?-wite? | ocation

(Since square brackets have neaning in Tcl, Tcl docunentation
usual |y encl oses optional argunents in question marks; e.g.,

"?-type type?".)

As another exanple, the full network call conmmand supports these
opt1 ons:

call server?@ost? ?-nowait? ?-connect conmmand?
?-error conmmand? ?-input comand?

Net wor ki ng Conmands (UNI X and VxWor ks)

call server?@ost? . . . .
Thi s command establishes a client connection with a
net wor k server

listen port

| i stener answer

i stener close

i stener pol
These conmands |isten for and answer connection requests
fromclients.

connecti on cl ose

connecti on pol

connecti on read

connection wite string
These commands read and wite i nformati on on a network
connecti on.



Menory Access Commands (UNI X and VxWorks)

(A signa

handl er is used to trap bus errors and access

viol ations.)

address -input |ocation
address -offset nunBytes | ocation
address -delta base |ocation

dunmp

fill

find

peek
poke

These conmands mani pul ate " %" pointers (used in the
ot her nmenory access commands).

?-count nunBytes? | ocation
This command generates a formatted dunp of a nenory
bl ock.

val ue start end

This command replicates a val ue throughout a nenory
bl ock.

val ue start end

This command searches for a value in a nenory bl ock

| ocation

| ocati on val ue

These conmands read val ues fromand store values in
menory | ocations. Different data types are supported:
si gned and unsi gned bytes, chars, shorts, ints, |ongs,
fl oats, doubles, and strings.

Shared Menory Commands (UNI X and VxWor ks)

map nane

This command maps a named, shared nmenory segnent into
the gentle process’s address space. Naming is

i npl emented under UNI X usi ng an NDBM dat abase and, under
VxWor ks, using the system synbol table. (Conmands for
mappi ng to MEDS nenory regions are found further down.)

segnent address

segnent | oad fi
segnent save fi

| e
| e

segnment size
segment unmap

These conmands perform vari ous operations on a napped
segment .

M scel | aneous Commands (UNI X and VxWor ks)

client pol
client read
client wite nessage

These commands operate on the network connection (or TTY
interface) to this interpreter’s client.



VEDS

pi ng
Pong!

timer interval ?-comand comrand? ?-periodic?

timer cancel
This command creates a one-shot or cyclic tinmer that,
each time it fires, executes a Tcl command.

t od
This command returns the current tinme-of-day.

Commands (UNI X and VxWor ks)

VEDS

ncr Qpen server ?@ost ?
This command est abli shes a network connection (hereafter
called ncr) with a Master Controller.

ncr Cl ose

ncr Connect ed

ncr  Pol
These conmands operate on a connection to a Master
Controller.

ncr Activate file

mcr Distribute source destination user?@ost?

ncr Li stCatal ogs ?w | dcard_spec?

ncr Li st DataSets ?-session | D?

ncr LoopBack text

ncr SendSt atus ?i nterval ?

ncr Di sabl e ?subsysten(s)?

ncr Enabl e ?subsysten(s)?

ncr Flush ?subsysten(s)?

ncr NoQp ?subsystent(s)?

ncr Reset ?subsysten(s)?

ncr Shut Down ?subsysten(s)?

ncr Test ?subsysten(s)?

ncr Zero ?subsysten(s)?

nmcr TimeSpan start |ength ?-repeat?
These conmands send the respective conmands to the
Master Controller and wait for responses.

Commands (VxWorks Only)

get Ali as nane
put Al i as nane val ue ?-gl obal ?
showAl i as
These comrands are used to access MEDS ali ases.

| ogEvent code nessage
This command | ogs an event nessage.



mapGPA ?t ar get ?

mapPCA ?t ar get ?

mapSCB ?t ar get ?

mapTCA ?target?

mapRAM nane ?-make size?

mapSTS nane ?-make size?
These conmands return the addresses of the various types
of MEDS nenory regions.

wai tlnit
It’s a long wait, sonetines!

[incr Tcl] dasses (UN X and VxWorks)

The region cl ass:

cl ass Region {
menber mapFuncti on -- Default is "mpRAM
constructor ()
destructor()

met hod Fill () -- Defines fill space.

met hod Defi ne() -- Defines typed field.

met hod Get () -- Cets value of field.

met hod Get I nfo() -- Indexed access to arbitrary info.
met hod | ndexedAddress() -- Conputes address into array field.
met hod Set () -- Stores value in field.

met hod Set I nfo() -- I ndexed access to arbitrary info.

}

provi des a conci se neans of mapping to and defining the |ayout of a

MEDS nmenory region. For exanple, the followi ng definition of the XP

status region is found in "/folks/hilinski/lzp/etc/defineXP.tcl":

# Map to XP status bl ock.

set xpstatus [Region #auto XPSTATUS - nmapFuncti on nmapSTS]
# MEDS st at us header

Def i neSt at usHeader $xpst at us

# XP i nformation.

$xpstatus Define inProgress {byte -unsigned}

$xpstatus Define databirection char

$xpstatus Fill byte 6

$xpst atus Define sessionlD -- Default data type is ULONGAORD.

# Frame counts.

$xpst at us Defi ne num nput Franes
$xpst at us Defi ne nunRej ect edFr anes
$xpstatus Define ...

A specific field in the status block can be retrieved:

client wite [$xpstatus Get num nput Franes]
client wite [$xpstatus Get gsHeal t hMsg]



or nodifi ed:

$xpstatus Set num nput Franmes 1234
$xpstatus Set gsHeal t hMsg "Never been faster!"

The "Info" nethods are used to store arbitrary information. For
exanpl e, to access particular entries in the XP s Virtual Channe
Status table, you need to know the size of an individual entry.
"defineXP.tcl" conputes and saves this information as foll ows:

$xpvcs Setlnfo sizeO VCS \
[ expr [$xpvcs Getlnfo nextOFfset] - $baseOfset]]

This information can be retrieved and passed to the "Get" and
"Set" nmethods in order to access particular entries in the table.

noi - The MEDS (perator Interface

moi is a generic, Tcl/Tk-based, graphical user interface. Tk is a
Motif-like, X Wndows toolkit that contains an enbedded Tcl
interpreter; this allows user interfaces to be programred entirely
in Tcl - no C coding required. noi adds a couple of Tcl
extensions: the gentle networking commands (e.g., call, listen,
etc.) and the gentle tinmer conmand.

moi initially reads a Tcl script file that defines the user
interface. M file, "/fol ks/al exmi source/ noi/l zp", connects noi
to the gentle server and to the MEDS event server, and then
creates the main wi ndow of nmy LZP interface; this w ndow contains:

- a nmenu bar,

a scrolling list of event nessages,

an operator input line, and

several itens of information fromthe segnent directory.

The nmenu bar has pull-down entries for:

(1) View ng Pages (e.g., the various subsystem status pages
and the segnment directory).

(2) Conmandi ng the LZP Rack.

(3) Conmandi ng the Spacecraft Data Sinmul at or.

[incr Tcl] d asses

[incr Tcl] was used to great advantage in ny "lzp" application. |
defined the follow ng cl asses:

Box -- For grouping itens on a page.
Butt on
CheckBut t on
Di al og
EntryDi al og
Field



MEDS Operator Interface (LZP-11)

Print. Help |

95-065-22:26:39.680

PAIRS17__00370110102222002C60A0 (2911648 Label: [DS8Y2 ;
PAIRS18__0038011010222200254340 (2442048
PAIRS19__00390110102222002C60A0 (2911648 Max Sessions:[20
PAIRS20__003A011010222200254340 (2442048 Good mmawa:.i
PAIRS21__003B0110102222002C6DA0 (2911648 )

PAIRS22__003C011010222200254340 (2442048 AP Sessionil______|
PAIRSZ2E__OOZ0011010222200254340 (2442048 )

generation completed Hext mwww.a—:i

|
w:0 1 [izp status
Catalog: |D58ve v
In Progress:|[No | -- Real- Time Pipeline - -

packets: ]
Full Messages: i
snapshots: [Fleze ]
Total Overflows: i

Appy Overflows: i

—-- Current Session - -

Session 1D: 263432770 ¢

Orbit 1D:|100
Ground Station: |CHIMNA :
Data Records: |2675
Annotation Records: |1514
State: |Go
Processed by AP:|ves

EOS Time: |06-kAR-35 21:15:14

Zippy Fall-Behind:[{ |
Maximum Fall-Behind:[1__ |

LZP Health [Session 10102222 ended.




(bj ect 1D

Bar Gr aph
D al
Stripchart
Page
D spl ayPage -- Periodically updates.
Menor yPage -- For nmenory dunps.
Scrol | edLi st
Separ at or
Ti mer
Vari abl e -- Local vari ables.
Renot eVari abl e -- Renpte variables (on the LZP).
Vari abl e objects are used to get/set local/renote variables. In

the case of a RenoteVariable, a "region Get variable" command is
sent to the gentle server on the LZP system the gentle server
"peek"s the value and sends its back to noi.

The display objects (Field, BarGaph, Dial, and Stripchart) each
contain a Variable object, either |local or renote. Wen you

i nvoke the "Update" nethod of a display object, it "Get"s the
value of its variable and updates its display. The nost comonly
used display object, Field, consists of a |abel and a
display/entry field:

Session ID | 12345678 |

Wen a Field is "Update"d, it retrieves the value of its variable
and places it in the display/entry field. |If you type in a new
value in the display/entry field, the new value is stored in the
variable (e.g., over on the LZP rack). A Field s |abel can also
function as a button. | use this capability in the Packet Break
Li st page: clicking on the "Next Break" |abel advances the page to
the next break entry.

Box objects are used to group display objects. For exanple, a
two-columm display is created by placing two boxes side by side.
| nvoki ng "Update” on a box results in "Update" being applied to
each di splay object in the box.

Page objects provide a higher-1|evel grouping of display objects.
The bare-bones Page class is used for interactive pages; e.g., the
LZP and SDS command panels. The Di spl ayPage class contains a
timer that periodically invokes "Update” on the display objects
(or boxes) 1n the page. Display pages are automatically given
three buttons at the bottom of the w ndow.

Print - spools a PostScript dunp of the page to the
printer,

Freeze - suspends/resunes updates, and

Cl ose - cl oses the page.



= Session Description Table

E Session _=amx"i = Source Index Tahle
Mission Start Time: i E Session Index:
Mission End Time: g E Source Index: ;
Session 1D: g Application 1D: ; = Packet Break List
Orbit ID: 1 Hags: ; Break Index: i
State: ; # of Packets: ; Post-break Packet: ﬁ
Clobbered: ; # of Packets with Errors: Expected Count: ﬁ

Purged: ; # of Missing Packets: ; Actual Count: [3120
Raw Frame Length: ; First Sequence Count: % 5

Full Frame Length: ; Last Sequence Count:|13225

Start SIT Index: ; # of Breaks: : . - : : :
Print Fi
Maximum Primary Packets: i First Break: |4 | ! E E

Mazimum Secondary Packets: ; Segment List: |0xc3500000:

Ground Station 1D: ; AOS Service: |Path

Packet Order:




Menory pages display nenory dunps fromthe LZP rack in a scrolling
w ndow.

The Scrol |l edLi st class provides a generic scrolling |ist
capability. Scrolled I1sts are used:

(1) For the event nessage/ command history display on noi’'s
mai n Wi ndow.

(2) To display catalog lists and data set lists on the LZP
and SDS command panel s.

(3) To display nenory dunps on a nenory page.

I ndividual itens in a list can be selected; this capability is

used in (1) to recall previous commands and in (2) to select a
catalog to activate or a data set to distribute.

Di spl ay Pages

The Page class is defined in [incr Tcl] as:

cl ass Page {
menber di spl ayW ndow
menber i nfoArray
menber obj ectsArray
menber title
constructor ()
destructor()
nmet hod AddQbj ()
nmet hod Del et
met hod Getln
met hod Get b
met hod Itera
met hod Pri nt
met hod Setln

}

objectsArray is a list of the display objects on the page;
infoArray is used to store and | ookup arbitrary information.

The Di spl ayPage cl ass adds several new nmethods to the base Page
cl ass:

cl ass Di spl ayPage {
i nherit Page
menber updat el nt erval
menber i sFrozen
constructor() -- Creates Print, Freeze, C ose buttons.
destructor()
met hod Freeze()-- Suspends/resunes updati ng.
met hod Updat e()-- Updates each object in w ndow.

}

The "Update" nethod "lterate"s through the objectsArray, invoking
the "Update" nethod of each display object in the array. The



"Update" nmethod in an individual object retrieves its variable's
value (e.g., fromthe gentle server on the LZP rack) and updates
its display.

Creating a display page is a sinple matter. The foll ow ng exanpl e
is taken fromthe script file that creates the XP status page (see
"/folks/alexmlocal/lib/tcl/Izp/xpstatus.tcl"):

(1) Create a blank page:

set page [ D splayPage #auto -title "XP Status"]
set wi ndow [ $page W ndowj

(2) Add display objects (e.g., Fields, ScrolledLists,
Stripcharts) to the page:

Cent eredText [$wi ndow] "-- XP Status --"
$page AddObj i nProgress \
[Field #auto $w ndow "Packet Qutput:" [...]]
$page Addbj sessionl D\
[Field #auto $w ndow "Session ID:" [...]]
and so on ...

"[...]" specifies what variable is bound to the Field and is
onmtted for the sake of clarity. Wen the page is created, a
periodic tinmer is started; whenever the tiner fires (e.g., every 5
seconds), the page updates.

nmoi currently supports the follow ng display pages:

Subsystem St at us Pages -
MC St at us
LZP St at us
HF St at us
RS St at us
XP St at us
VC Status (XP)
Source Status (XP)
RE St at us
AP St at us
DP St at us

Segnment Directory Pages -
Segnent Directory Header (SDH)
Sessi on Description Tabl e (SDT)
Spacecraft Sensor List (SSL)
Source Reference Tabl e (SRT)
Source Index Table (SIT)

Packet Break List (PBL)
AP Segnent Ordered List (SQL)

Because everything is coded in Tcl and [incr Tcl], you can add a
new subsystem status page in 15 m nutes or |ess:

10



—
:I XP Status

—-- XP Status - - —— AOS Service Counts — -

YCDUs: |254335
Packet Output: 254838 .
Session 1D: m

—— Frame Counts — — Inserts: m

Input. Frames: Encapsulated: m

Rejected Frames: m Fegmented: m
Deleted Frames:

Bad SCIDs:[0 ¢ - - Piece Counts —-
Inactive Frames:m Rejected Pleces: 1163663 ;

Short Frames: m Bad APIDs: m
Lengtn Erors: ]
Long Frames: [T ’

T
Idle Frames:
Bad Frames: m Timecode Errors: m

- - Error Counts --

Short Packets: ”
- Packet Counts - T

T
Output Packets: 1163653 _
Real_time Packets: m RS-uncorrectable Errors:

L — S —
Deleted Packets:[1z | ersion Erors

ldle Packets: MEM
i - - Record Counts - -

RS-corrected Packets:[1 |
Output Records: |2673 _

¥P Health |[End of Session

OP Health |

HP Health |

| Em




(1) Create the status block definition script (e.g.,
"defineXP.tcl") that maps to and defines the | ayout of
t he status bl ock.

(2) Create the subsystem status display page (e.g.
"pageXP.tcl").

(3) Add a nenu entry for the new page to the LZP scri pt
("Izp").
Modi fyi ng an existing page is just as easy and quick. Although I

currently don’t do this, such changes could be nade while noi is
still running.

MEDS Command Panel s

The MEDS conmand panels are used to send commands to the LZP and
Spacecraft Data Sinmulator (SDS) racks. (O to any rack, if
desired.) Across the bottomof a command panel are two buttons:

Connect - connects and di sconnects fromthe target Master
Controller.

Cancel - exits the conmand panel; the MC connection, if up,
stays up.

Down the | eft side of the command panel is a colum of Fields for:

Cat al og nane

Ver si on nunber

Subsystens (for commands directed to subsystens)
Interval (for status updates)

Loopback text

AUNATNNANATN
G WNE
N N N N N’

In the center of the command panel is a scrolling |ist of the
avai |l abl e catal ogs; clicking on a catalog noves its nane to the
catalog nane Field. On the right side of the command panel is a
col um of buttons:

Activate - activates the catal og whose nane is found in
t he catal og name Fi el d.

Fl ush - flushes the current session.

NoQp - sends a NoOp to the target subsysten(s).

Reset - resets the target subsystent(s).

St at us - initiates the sending of status bl ocks.

Zero - zeros the target subsysten(s).

Distribute - invokes the data distribution panel.

The Distribute button brings up the data distribution panel
(useless for the SDS). This panel is simlar to the command
panel : the avail able data sets are displayed in a scrolling |ist
and the Field entries on the left side are used for entering the
i nformati on needed for FTP transfers. As with the command panel,
clifging on a data set noves its nane into the data set nane

Fi el d.



YLSI1 LZP-1I

.nmam_am Directory

nmﬁm_am"_omm(__m nsavl w0 Demo wversion 1
PEZTEST4E v0 LZF II Data (2.1 Pac

version:[1—— 1 |po7EaTdn w0 2P IT Data (2.1 Pac
OSBviR w0 Demo version 1
sussystoms. ]
uhsystems PITST4CR w0 LZP IT Data (3 Packe

_—._SZEHS nsawa2 w0 Demo version 2

D5awaR w0 Demo version 2 with
LoopBack: | P20S5 vl phase 2 data set §

Distribute Data Set

iData Set Directory |

Data Set: __u7.___O<_m._|oo._hoo._ 0102222

PAIRS7___0OOF001010222200826A20
File: [/folks/alexm/pmovie. dat PATRSE___00100010102222009E7E70
PATRSS__ 0011001010222200826A20
PAMSUL___ 00120010102222009B7E70
User Name: [alewm | FASTER___001300101022220017D3CC

Host: [vIsi13

Password: [Wouldn't you like to know? [ PSAGEL 001500101 02222000E0AF0
PSAGEZ____00160010102222000E0AF0

Request #: [0




