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INTRO
166 1.01 422 Operational Concept DWG UPDATE Done [x]
167 1.02 MED/?2 Control System Requirements BUL  UPDATE Ix]
168 1.03 MED/3 Control System Requirements BUL  UPDATE [x]
SYSTEM OVERVIEW
173 2.01 538 Flightand Ground Software Component Distribution DFD UPDATE Done [x]
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SERVO
3.01 803 Nominal Operation of XP Servo WPX  NEW Done [x]
3.02 440 Servo System Block Diagram
a os 801  XP Servo Cade Outline Chart DIA  NEW Done [x]
XP Memory Map and CPU Margin WPX  NEW N [x
TESTBED & SIMULATION RESULTS
4.01 813 Axis Data Summary TBL NEW N [x
4.02 800 Testbed Phase Il Preliminary Results WPX  NEW Done [x]
SYSTEM V CONTROLLER
5.01 924 Nomimal Operation of the Zymate System V Controller DONE Done [x]
5.02 923 Top Level DFD Zymates System V Controlier Software DONE Done [x]
5.03 905 EasylLab Remote Control interface UPDATE Done [x}
5.04 System V Memory Map and CPU Margin
ROBOT MODULE
6.01 915 Nomimal Operation of the ROMPS Robot Module DONE Done [x]
6.02 914  Robot Module DFD DONE Done [x]
6.03 700 Command Variable Processing example Flow Chart of Absolute Move  Started Done [x]
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FURNACE MODULE
7.01 911 Nomima! Operation of the ROMPS Furnace Moduie DONE Done [x]
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HH INTERFACE
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BATTERY SYSTEM
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13.02 632 Encoder Battery Backup Schematic B Done [x]
13.03 638 Battery Source Schematic B Done [x]
WATCHDOG TIMERS
14.01 Resat and Watchdog Timer Signals
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233 15.01 817 Board Outlines - SC1 & SC2 DWG
231 1502 MED/28 Control System Design - Weight & Power Summary TBL
15.03 257 S.C. GAS Assembly and C.G.
232 15.04 SWRI Control Computer photo
15.05 Payload Controller Layout f
15.06 438  interconnect Hamess Diagram
15.07 258 GAS Adapter Plate
15.08 Thermal Design
15.09 Temperature Predictons
15.10 Control Systemn Transient Response, Earth View, On
15.11 430  Heater Block Diagram
15.12 Control System Mechanical Design
15.13 Control System Stress Analysis
FAULT CONDITIONS & RECOVERY
230 16.01 810 Fault Conditions and Responses (Paul's long chart) TBL
SUMMARY
17.01 MEDM2 Stawus of Control System Nov82
17.02 815 Development Plan (Evolution from Zymate to ROMPS)
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Nominal Operation of the ROMPS XP Servo

Motor Driver ”

D_.

HH sCL Zymate Zymate Robot
Avionics Experiment System V XP Servo
Supervisor Controller Controller
scC EzZC XPC
Upon Reset

1) XP Servo Controller System Startup
- System Hardware (timers, UART, LEDs, etc.) is initialized
and assocciated and Interupt Service Routines are installed
- Servo Control and Processing Control Data Structures are
intialllized

2) Ready XP Servo Controller System for Main Processing Loop
- Inhibit the D/As used for Axis Position Control
- Kick the Watch Dog Timer

Rack

- Execute Servo Contol Algorithm 5 times to "Prime" the Servo Control intermediary

data structures
- Set all Axis Control Target Positions to Current Position
- Set all Axis Control Speeds to Zero

- Initiallize the Communication Structures used to communicate with the System V

Controller
- Uninhibit the D/As used for Axis Control

3) Begin Main Servo Processing Loop
Loop Forever
- Set the 5 millisecond Main Processing Loop Timer
- Execute the Servo Algorithm for Base and Gripper Axis
- Output the computed Control Voltages to the D/A used for Axis Control
- Kick Watch Dog Timer High
- Update the System Diagnostic LEDs
- Get/Process XP Servo Commands from the Zymate System V Controller
see XP Servo Command Tables
- Wait for the remainder of 5 millisecond Main Processing Loop Timer
- Kick Watch Dog Timer Low
End Loop

010-803
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Nominal Operation of the Zymate System V Controller

| Zymate XP Motor Driver H 'ﬂ'

HH SCL Zvmate
Avionics Experiment Sygt';m Y, Servo Robot Rack
Supervisor Controlier
p Controller
SCC EZC XPC
UPON RESET

1) Zymate Operating System (ZYOS) Startup
- System Hardware (timers, disk drives, etc.) is initialized
and assocciated and Interupt Service Routines initiallized
- Memory, Task and Message Manager structures inittiallized
- Language Editor, EasyLab Interpreter, Disk Manager and
Data Dictionary Manager structures initiallized

2) Load the ROMPS Application Data Dictionary
- Read from ROM (flight) or disk (ground development) the AutolLoad
System File Containing the ROMPS EasylLab programs, Robot
PyTechnology, Furnace PyTechnology, Launch Rack PyTechnology

3) ZYOS Starts Task Dispatching
- The Robot and Furnace Module Tasks in turn become the
active task, execute their module initialization code, then retum
to the task ready list to await for a command at their exchange
- Watchdog Timer Task begins execution

4) EasylLab Interpreter Executes Startup Easylab Program
- The EasyLab Intrepeter exectutes the ROMPS startup script AUTOSTART, which
executes the command to put the system into Remote Control Mode

5) System Begins Normal EasylLab Processing
Loop Forever
- Remote Control Interface Task waits to get a Easylab Command
to pass to Interpreter
- EasylLab Interpreter gets commands from RCI processing
EasyLab Programs and forwarding Robot and Furnace Module
Commands to their respective tasks
- Robot and Furnace Module process any commands sent to them,
issuing commands themselves to the XP Robot Servo and the
Furnace Controller
End Loop

L_010-924 [ 11/24/92 1}
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Nominal Operation of the ROMPS Robot Module

Zymate XP Motor Driver :: :ﬂ

Avionics Experiment Servo Robot Rack
Supervisor System V Controller
pe Controller >
SCcC EZC XP

UPON Robot Module Becoming Active Task for the First Time

1) Enter Robot Module into Zymate Operating

System Environment
- Create a Module Login Entry in the Zymate Data Dictionary
- Create a Message Exchange between Easylab Interpreter and Robot

Module

2) Initiallize the Robot Modules Operating Paramters

- Create a Message Exchange between Robot Module and Serial Task in
order to communicate with XP Robot Servo via Serial Channel

- Create Stop task which monitors the STOP data structure during Moves

- Get user-unit to robot unit conversion factors from XP Robot Servo

- Get Present Base and Wrist Position from XP Robot Servo

- Compute default Base and Wrist Speeds.Accellerations, Robot
Movement Wait and Transition parameters, send these settings to

XP Robot Servo
- Send Base and Wrist Move commands for present position

3) Robot Module Begins Normal Command Processing
Loop Forever
- Wait for a Command Message from the EasylLab Interpreter
- Get the Command Code from the Command Message
- Send the appropriate Robot Servo Commands and update the appropriate internal
data stores corresponding to the Command Code contained in the Command Message,
see Robot EasylLab Command Variable Table
- Return the Command Message to the Interpreter, setting the Retum.To.Exec code
to Success or Stop, Cont, Step or Abort code if an Robot Module Detected error
condition occurred
End Loop

[_010-915 [ 11/24/92 |
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ABSOLUTE MOVE COMMAND VARIABLE
PROCESSING FLOW CHART

Receive "ABSOLUTE
MOVE" command From
Interpreter

Y

Calculate servo counts
for move command

Send "READ BASE MOVE
STATUS" command to XP
Controller

Y

A

Get response from XP
Controlier

Send "MOVE ARM TO
POSITION" command to XP
Controller; Notify Stop Task

Y

Get response from XP
Controller

Y

Return NOT OK to
Interpreter

Return OK to
Interpreter

| 010-700

|

11/24/92 |




EASYLAB PROGRAM: PUT.INTO.RACK
PROCESSING FLOW CHART

Use RACK.NUMBER and
RACK.INDEX to build rack
variables

Y

Move to last clear position

Y

Move to rack clear position;
Update last dear position

Move in front of bin

Y

T

Reach into bin

y

Release sample

¥

Move in front of bin

Y

Y

Update processing
parameters: hand is empty,
bin is full

Return NOT OK to
interpreter

Return OK to
Interpreter

| 010-702

I

11/24/92 |




Nominal Operation of the ROMPS Furnace Module

I

HH scL Zymate Zymate XP Motor Driver ”

Avionics Experiment Servo Robot Rack
Supervisor System V Controller
P Controller c
sccC EZC XP

UPON Furnace Module Becoming Active Task for the First Time

1) Enter Furnace Module into Zymate Operating System Environment
- Create a Module Login Entry for the Fumace Module in the Zymate Data Dictionary
- Create a Message Exchange between EasyLab Interpreter and Furnace
Module

2) Initiallize the Furnace Modules Operating Paramters
- Create a Message Exchange between Furnace Module and Serial Task in
order to communicate with Furnace Controller via a Serial Channel
- Create Stop task which monitors the STOP data structure during Annealing
Processing

3) Furnace Module Begins Normal Command Processing
Loop Forever
- Wait for a Command Message from the EasylLab Interpreter
- Get the Command Code from the Command Message
- Send the appropriate Furnace Controller Commands and update the appropriate
internal data stores corresponding to the Command Code contained in the Command
Message, see Furnace EasylLab Command Variable Table
- If the Command Sent was an Execute.Heating.Profile Command
- for each Initialized Profile.Temp
- Send a Power/Temp Control Furnace Command for Profile.Temp
- wait until Profile Time or STOP Task Detects a STOP Signal
- reset all Profile. Temp and Profile.Time data stores
- Return the Command Message to the Interpreter, setting the Return.To.Exec code
to Success or Stop, Cont, Step or Abort code if a Furnace Module Detected error
condition occurred
End Loop

L_010-911
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EXECUTE TEMPERATURE PROFILE COMMAND
VARIABLE PROCESSING FLOW CHART

Receive "EXECUTE
TEMPERATURE PROFILE"
command From Interpreter

Temperature/Time Profile

Send "SET
TEMPERATURE" command
to Furnace Controller

NO Response

OK?

Delay pre-defined number of
seconds for current step to
complete

* For each of the seven steps of a temperature

p—— - profile, the Furnace Module sends a "SET
poilasdiliatiod | TEMPERATURE" command to the Furnace

Controller I Controller, and then sleeps for a pre-defined
| number of seconds for the current step

Time

Go to next step

Y Y

Return NOT OK to Return OK to
Interpreter interpreter

[ 010701 | 11724792




[TE7vT/IT] 006010
aseqeieq
suwi] [esy J0S
—— b 60 WL 6o
co_u_w_wu..% puodss 0U73 W1 WIISAS
Ot pue |

S'P

e

sieubis exeq Bojeuy pue ©1eq Wareks pue

912125 9dewny

uonoNpay
Anawsp L 1S

Bujdesy asnoy 2 607
Y \ abesson W1 105
W anand
m m ndy) ezeq uonINpay W1
m,.wl' 3}3.40siQ pue _—
3 w arv
&
m- » 19284 ayepdn
eseqereq 105
eubis eyeq Gojeu 8 21015 B1EQ aseqeleq
o a0 oqo SINEIOA-UON awneay 108 QIepdeg AQoune |
— —
sy /3dpas IS
papeoidn/eieq
Buissadold Ddv
aseqereq Na —_ woiss
awi1jeay 18 —u- 90E03I53di0g SAHWPIH
‘ I e
ssuodsay Land \
qe4se3 SMENS /SPUBLALOD 193984 HH
qeAse]
smes SPUBLLLIOY
/PUBLILLIOD {onuo) emand induyy
~—  gouny ELLITEST 13m04 1930ed yudn pUBWIWO)
RjjonU0) qeAse] qeAse3 \ e £y
A WIIsAS 9y
qehse3 0B
[ ————— jeubis do1s Hau|
273 PUBIS puewwo:
93210810
sjpubys
RB]j0U0) ol e
ulls ey a4q (A7 doy
J9MOd eoewIn 4 /
Sdwoy wﬁwﬁo Josiatadng Juawiiadx3 108




cb/té/t

[

£¢5-010]

13SIY"YILSVI 01 TIAT TG HH 189S
10} 19)9ed puBwWWO) |9A3|IF
40 9jdwexa

JRjjonuo)
lamod
Sdoy

et

WalsAS

JBNYYIIH

puewwo) asjng
[dA3|1g HH

-

19984 puBWIWIO?) |9A]|g J1JBUdD
Jo ajdwexa

na:_zom. o_w_an_

odA] 'gi ;ewolsn)

@josuo)
Anewe@e) »

puswwo)
3

19984 pUBWIWLO)
[9A9|!8 HH

|090304d 19)98d PUBWIWOY |3A3|IF HH

$]020104d juiidn puewwo?d) S4WoYy



[Ze&27e T $25-01Q

pI~aidwes yum 00:00:21 18 SdS 23n129xd
10§ 19)0e4 puBWWO)-1JS jo ajdwexs

Jsopd uojynaaxa 3duos

apoaogns ¢ Juawnbie Qi prejdwes
ql ainpayos epoaqns g juawnbie
b 914g swy) € 91Ag swi|
2 9Ihg swyy | 93Ag swyt
9poaqns 2 jJuawnbie @i 3duas 1ds
Qi 3duds 2ds apoogns | jJuawnbie
aUIN0IQNS 9INIaXd JO XIPU| UOJIIUNY WAISAS
sjuawnBly jo Jaqunu al uaxo) @3nd9xa

= JUNO) 31Ag puewIwo)
QI puewwo) 128

Josialadng
Juawpadx3y
10S
14

WalsAS
- JIYYNIH

19984 pPUBWIWIO)
[exas HH

19)28d pUBWWO)-TDS J13UD
}Jo ajdwexs

[ N N N ]
eieQq dydads puswiwo)
1Uno) 91Ag puswILIO)
UNO) 83Ag puBLLLIO)
@l puswiwio) 10S
al pusuruo) 08
edA] ‘gl sewo3sndE

ejosuo)
Anjswee)] 3

000101 19)08d puBWWO)-1IS

puswwo)
3

19)98d puBIIO)
[3Ad|ig/[eHRS HH

S$|02030.d juljdn puewWwo) SJWoy



[ 26/82/8 ] 925-0T0

19)oed Anawaja]
SNOUOIYIUASY

$29Y jnsay Kiend 10S

92|S ploday Kend

QI 3nsay K1end 10S

plioday 10113 qejAse]

9z|5 10113 qejAse]

al 10413 qeAse]

$p1039Y JoUJ WRISAS

92Z|S Jou3 waysks

adAy yaxyoed
qns yoea

| jJo ajow

Jo 0192

jJuawpadxy
s

19084 Anawajal
puodas O¢

BjeQq
$N1BIS X.1YA pue
EIR
10S Sdnoy

{3Buaq smes X1HA/I LY

al smels XLA/3L0N

duwinp
Swiay| eyep
SdinoY puodas Qg
‘JeuLioj py paxy
£ 934g dweys awyj

2 91Ag dweys swy|

| 93Ag dwels awy}

Qi dwing 23S O€ 1S
9Z|S 19)ded
WlelIed YOUAS 395 O] |
wjed YduAs 39S Q€ |

....... %

g

walsAs

14

19%oed Wi 10S

| JoNyyouH

19)0ed Anawsjal
puodas |

dwinp
sy eyep
SdiNOY puodes |
‘yewnio]

PIPY PoXy

€ 914g dweys swi

2 914g dweis ewy)

| 934g dweis swyl

@l dwng 2es | 108

U19338d YOUAS 29§ |

®josuo)
Aijsweja) »

[0203014 19)98d uljumo(

19oed WL 108

SNOUOJYIUASY puUB puodas Qg ‘puodds | 1S

$|02010.1d jutjumng A1lawd|d | SJWoY

puswiwo)
£




L co/ve/ll |

716010 ]

JOSUIS 332408 :9dA] smeis™ | Aejay pioddy
LAej@y~op:43d0| 401Ny 31210s10:adA| | Aejay P02y

aseqeje awl] [eay IS

sp1029)y aseqele( awy) |eay DS A
219 ‘snjels WaisAS 91emyyos ‘93a1os|q ‘Bojeuy jo
91E1S JUALIND 0} SSIDOE BUf PUBWIWO) IS apnoid (¢

{

{(14ppYv LAej2y)qriodino
as|p

{(1L"4ppV LAejaY)qu0dino
(1 ==anpea) )i
{(1)aqy1eb = anjea

/x @NjEA 103EMDY 336 ,/

}
() LAe2y~op

2°4330lI

spJoday $I103ENY g 1S A
‘ssunInoJ-qns .0, dY1dads uuojyeld oy sedde
auy) puewwo) 0S sppnoyd (€

sujbu3z sdusajy|
108$920.4 eBenBue

(3.LY) suibug
awi] uny

1S

weulbeiq mo|4 eileq
aulbu3z awi] uny abenbrie] puewwor) 1jeidaeds

AepJiys9) pud
jpud

« LAeaY Jous3,, abessaw
uayl N340 =i meis— LAeja. Ji
N3dO 03 LAeal 338

Ke[a4™1s9) 1duos

s3dus DS ssed0.d (1L

KepiTyse) pud
Jlpua

M —.%N_ﬁx Jor3, ebessow
uayl N3dO =i meas™ | Aejad Ji
N3dO 03 LAejal 3as

Aeppi"1s9) 1duos

s1dug 70S ssedoud (1




26/€0/2L  026-010 | abed

ssof somod woyy A18A0281 10§ AIOWSLW B(JEj0A-UOU Ul PIABS 818 SPi008Y eseqeleqg 108 8s8Yy/ ..

sainy Aq paioyuow aie spiodsy eseqejed 7108 8séyl .

aisielpweled odv

al—eINpayYds odv X9pu| 9INpayas ddv dwa) Buyiood uIN awy) DBujjood xen

awy] Buijoon uIN snjels Buissandoid daig Bujssasnid IdS Xapuj yoey
Jaquiny xoey al aydweg (2x)oiyyoad dway (£x)oioid owiL

.. MO Buissaoold j01uo) o} sajny pue sjduds 7108 Aq pasn aJe sanjep - spJoddYy 0dS/0dV

unsay Aenp JeA qeAsel AJH S19%0Bd ped WNN

ADH S19Nded POOD) WNN sjonoed Bologpuel wnN syooed Bojabessay” WNN sjoNded Boyoug wnN

8p07) WaIsAS DS JO SNIBIS JUBLIND SjUBsaidal anjeA - Spi0osY WasAS panlied

snjeis oWl aM 00S (vx)smeis a1qeus sixy smjeis Jowll-am 923 snjels am uind
sneis Iswil aM ddX snjeig sjqeud IO adeuind (ex)smeis axeld sixy . (8x)do1 103 sixV
snjeis"Aejod v MQ AN sniels YN3 AIQ WY udD snieiS” Aejoy sjqeusy sAs (px)smigiS™4AQ SIXY
snjeis Aejay luaneg snmeis Aejay @v sng smeis s|a eu3 am snieis”Aejey v uind

18Aa7 [eUBIS 1Ig O/ 18l1B1ed BuipuodsaLiod Jo 8BS Juaiind Sjuasaidal anjeA - SpI00dY JoSUsS s8jalasid

juaun) 10lol (1A BIST I sixy fyoojaA 10100 « (Zx)dwo | eseg LSVYD

« (Ex)dwa) pey 1SVO (gx)dwa) "xoey 1ailed dwa] xoq MWD 1amod (sx)dwe 1™ ng uing
(ex)dwag 91 NS wing dwa] 3o0|g" |euuaylosj dwal xog {ud uing (ex)ebBeyoA JoH
MOA j3H 10qoYy dwa} xog aAuQ JOIOW dwa) 9AuQ JoloN (@x)NoA" o WD sAS
(zx)dwaj U sAs abeyop sng 1amod . JudLINY 1010 . (yx)dwa ] 100N SIXY

« (pX)22104" SIxy (vx)uonisod ™ sixy (ex)dway |y edeuing (zx)dwe) e|dwes |eD

dwa] sjdwes L« Wuaun)y dwe a2euing abeyop dwe7 edeuing dwa) Aisneg

j8A87 jeubis qyy buipuodsa.liod jo 8)e)s Jus.Lind sjuasaldsl anfeA - SpI0ddY Josuss bojeuy

spi02aYy aseqejeq awi] |eay 19S Josiatadng juawiiadxy jo sjqe) Arewwng



c6/vo/cl 916-010

anjeA paubisse 0} %2010 ewi ] (eay DS JO SJBJUNCO PUCISS PUE *BINUIW INOH BU} SI8S HOLVNLOV SSWIWHH 18S O1Y

0 O} $J8JUN0D §18S PUE BJeMpJeY K00l Bwil| [eeH DOS 8wl SieseH HOLVNLOV lesed Ol

1043U0D XO0}D OW|1189Y 10S

Jeindwod J8y|oUD 0AIBS DdX Ul 0} Bul| 1858l DdX eyl sesind HOLVNLOV 1esey” OdX

enjea paubisse uo paseq |aAs| [eubis j04u0d 8qoas Bopydtem DS sies HOLVNLIOV  ©gqoas Jewll ©am 00S

JBWNY M 80BUINS SBIAESIP/SAIqeUS LUDIYM ‘leubls 104u0d Bqesia QMASSeH BoewN 8y} §1e8|D/S18S (204OLVNLOV eiqesiy/elqeus aMm edewny
euyj 8|qesi] amAesey esewnd ey) Buisind Aq JejjoquoD edewnd eyl 188y HOLVNLOV lesey eoewny

uun 8AuQ JOION O} [eAe) sieubis (04U 10819S 8/V JeAu( JOJON §1ed|D/s1es (@x)HoLvNiLov /v 106{85JeAUQ 010N

dnyoeq Aseljeq 18poous 0} HUN LOM O} Sfeubls |0.4uod Aejey Aieiieg eso[ouedo esind (@X)HOLVNLOV  esoio/uedO Aejey Aleneg

Huf 8Au( JoloW O} [9A8) [eubis 1081es 8/V 8ALQ JOIOW SIeBI)/Ses (2X)HOLVNLOV eiqesi1/eiqeul 8AuQ JOloN

walsAg uoANGUISI() JBMOd O} S8l |0AUCD G/V 108jeS SNg JeMOd Sesind (ex)golvniov /v 106185 snguemod

UBAO BALOR SE g UBAQ 10 ¥ UBAQ SI108188 UOIUM J8||ouo) 8vewIny o} sfeubis |04u0d siee|J/sies (@)4o1vniov an ejeg eoewnd
104U0) SWeISAS QNS |BUIeIXT

HH WoJj peaieoal siexoed peq JO Jaquinu SpIod8) UOIym Jejunod Induj puewwo) ey} 1esey HO1lvNLOv siexoed peg 1esed WL

HH WoJ; paaieosy sievoed pool J0 Jequinu §PI0IBI YOIUM 481uno) Induj puewWo) 8ul 1858y HOLVNIOV  Siexoed PooD 10s6H WL

1 ui pauols Apuewnd sjexoed au jo 607 W1 eBessewy 10S el eed HOLVNLOV BooepueL ysnid WL

1 u1 pa10}s Apuesnd siexded ayl Jo 5O L PuCOeS OEPUR | 8L fesl) HOLVNLOV Bo ebesse usnid W1

1 ut pasols Apueund siexoed ey} jo 6o WL Jou3 e fesi) HOLVNLOV Bon oL ysnId WL

siexoed ebessew 1S J0 40T ‘PUCISS OEPUBL 8q 0} ureals W1 S1eS HOLVNLOV weeAs™ eAloY WL

a0epBlU| HH O} S19%0ed WEeJIS W1 8AIDY jO uoissiwsue) Se|qeu] (ex)doLvniov 440/NO_ weeas W1

104}U0) UIISAS AnowereL

abueJ S8paoXe X J0SUSS 80J0M8A0 80 1DS PaioluowW J 8104 Buisseso.d snowouoiny sdois (8X)31NY X SIXy 63I0UBAQ JOYUOW
Wy 81 Ajpaioedxeun ¥ Josuss 103 80 TOS PeJOUOW Ji B13AD Bujsseooid snowouoiny sdoig (ex)31ny X SIXy~ 103 JONUOW
abuey JusLIND SOPedaxa X JOSUSS gQ 10S PaJoluow ji 8j94] Buissedoid snowouoiny sdois (1x)31Nd X Josueg jueund JONUOW
ebuey dwej sepadexe X Josueg gq 1OS PaJoluow j 8194 Buissesnid snowouoiny $d0lS (6x)31NY ¥ _Josueg dwe} JojJuo
BupIojUON [041U0D §8630Id/AI0jBS PUB YIIBOH

sjinsai ylim saujue Bo ebessey alessd ‘sejqeUeA sNielS edeuing ey} Joj seuenp qeAse] anss| 1di40S sneigedewng - Alend
synsa. ym seujue Bo ebessap 81eeud ‘se|qeUeA STIEIS 10qOH ey 1o} seusnp qeAse3 enss) 1dI40S snieisioqodAilenp
weiB601d qeAse3 weund J8jjonuc) A WeisAS sHoge yolum ‘feubis ONISS300Hd 0Z3 dOLS SIS "HOLVNLOV Buisseonid 9z3 dois
sMielS 9suodsal SUINes PUe J8JIoJU0D A WeISAS 0} puewwo) qeAsel ue spuss  ANVIWNOD TYNYILX3 KienpDqeAse3

snjelg esuodses SWNISs Pue JBjIoRuoD A WeisAS 0} puewwo) qejhses ue spues  ONVIWNOD TVNHIIX3 puewwo) qe4se

J9J]05UOD A WISAS SIBWIAZ Ylm 838101

1duos Buissad0idesned Jele spuewwo) qejAse3 Buipues 1duos 9dS sewnsey 1di49s Buissed0i4 ewnsey

peXOAU! §1 1duds swnsay ™~ Buisseooid |Aun spuewwod qeAse] Buipues woy) 1duds OdS sdoig 1dIH9oS Buisseo0id” esned
8inpayYds U} ejdwes yoee 810} OdS SIIEO PUE ‘OdS AQ pesn spiodey Jejewered Buisseooud seziifenu| 1d140s OdV
Buisseo0.d eidwes Joj 8dewIN PUE 10qOY By} 0} SPUBWIWOY qeAse] senss| 1d140S 0dS

sssjowered Buinpeyos eidwes [eqiu] yim Aeuy eqo|H 1S sezirenu| 1dIHOS X8inpeyasod vl

siejowesed Buisseoold eidweg [eaiu) yim sAeuy [8QOIO 1OS sezyeniu| 1dI40S Xsiajouweredodviul

1o4u00 Buissedold Jeied eidwes

NOUSNNT UL SURN

SPUBILIOY PUE ‘sejny “~'duos 108/01d TOS WBI4 SAWOH 40 8jqe L A uwns



T6/LITI -010

Kiowen vy

4O 803D 21 —

N0 | sesy 8180 Wi ¥ LdNIDE 40D

Asowep MOUd

— A\ 9903 sy
Jo smhgy Z1LS

W vepuenboy Wi

W IN 4

depy Kowep
Jospuedng Juswpedx3 SINOY

ey ) oA
r—ﬂm. _m JeauQ Jojopy dX e1ewAz

—

(ar:\4
ul sysel Iayio}
%I 159 9508 urdrew NdD
[o8eI1oAe uwoOISSTW]
%S| 159%1 durpeo] NdD
[dmios
+ sojdwes pii]
9T7T¢ eu TDS JO soulj#
8uissasolg 1dudg OS
%TE 159 96 3urpeo| NdD
0¢t eu TOS JO sauljy
Buissasolg sy DS
3uipeoT NdD
%8 €T %8 ¢C 9po) walshg 10S
ECA €CA losialadng
alewnsy SJNOY paInsed]N [-quV wowuadxyg DS

NIDYVIW/ADNVIAIOIHd TIVM.LIOS TOS

odX
Jeyonuo)

0z3 208
Jeg0qu09 Josjasedng
A waishg wewpedx3

ewAz

SOpOIAY

108 Il—_.l._u_




Nominal Operation of the SCL Experiment Supervisor

HH Motor Driver

SCL Zymate Zymate XP
Avionics  Experiment System V Servo Robot Rack
Supervisor Controller Controller
SsCC EZC XPC
UPON RESET

1) VRTX System Startup
- System Hardware (timers, UARTS, ADs, etc.) is initialized
and assocciated and Interupt Service Routines initiallized
- Call VRTX initiallization Routine
-Start SCL System Code Main Task

2) Execute SCL System Code Main Task
- Create Semaphores, Queues, and other VRTX data structures used for
intertask communication
- Initiallize Telemetry Log Data Structures used for buffering System
Error, SCL Message, and 1 and 30 Second TM packets
- Initiallize 1 second timer used to drive TM Acquisition Task
- Load SCL DB from ROM, update processing status records from battery

backed RAM storage
- Start SCL System Code Tasks in Priority Level Multitasking mode: SCL

RTE, SCL TM Reduction, Telemetry Acquisition, Command Input, and
Telemetery Output
3) VRTX Starts SCL System Code Task Dispatching

Multitask Scheduling Forever Between

Telemetry Acquisition
- Collect all 1 Second Data Items, Create 1 Second Data Packet, Log to 1 and 30

Second TM Log, and Post to TM Reduction Queue

Telemetry Reduction
- Get 1 and 30 Second Packets from TM Reduction Queue, Update SCL Database

Real Time Database, Send Database Update Packets to SCL Real Time Engine
for records which have changed.
SCL Run Time Engine
- Upon Startup of Run Time Engine, execute Statup script
- Get Uplink Packets from Uplink Packet Queue, processing any Scheduled or
Immediate script executions, data base assignments/queries, Run Time Engine
Directives, project/script/rule/or database loads.
- Get SCL Data Base Update Packets from TM Reducition, and evaluate any Rules
whose associated predicate SCL Database Records have changed
Command Input
- Get HH Packets from Hitchhiker System, 1 character at a time, strip off
Hitchhiker protocol wrapper, and post to Uplink Packet Queue.
Telemetry Output
If Active Stream is 1 and 30 Second Packets
Get TM Packet from 1 and 30 Second TM Log, and Transmit to HH Serial Port
Else If Active Stream is Error Log Packets
Get TM Packet from Error Log, and Transmit to HH Serial Port

If Active Stream is SCL TM Message Packets
Get TM Packet from SCL TM Message Log, and Transmit to HH Serial Port

End Loop

L_010-921
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Monitor_GAS1_Base_Templ Rule
-- Function : Monitors the value of the GAS Can 1 Base
-- Temperature and if range exceeded stop APC processing

rule Monitor_GAS1_BaseTempl

subsystem SYS

priority 15 - This rule preamble determines
activation yes - how and when this rule
continuous yes — is evaluated by Run Time Engine

If GAS1_BaseTempl > MAX_GAS1_BASE_TEMP then
stop APC
stop SPC
if (SPC_ProcessingStatus <> COMPLETE) then
set SPC_ProcessingStatus to GAS1_BASETEMP1_SHUTDOWN
endif
endif

end Monitor_GAS1_BaseTempl

010-925 11/24/92
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RoMPS Connection Diagram
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ROMPS Hitchhiker/System Controller Interfaces

Hitchhiker ; System Controller
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Evolution from Zymate to ROMPS

Commercial Zymate
== %

IBM PC System ¥ XP Servo WP Robot Test
Easylab EasyLab XP ROM Tube
DOS ZYos Rack
October 1991 Demonstration g
L'
Macintesh System ¥ P Servo %P Robot Test
—_— [ = EasylLab XP ROM Tube
SCL IBM PC ZY0s Rack
Mac0S —_— ac
EasylLab
DOS
Testbed
P Servo P Robot RoMPS
Syst
Macintosh Ziatech 286 %—T—: 3
—_— —_— asyLa i
SCL SCL | :‘:I —l[ |=D=“
Mac0S VRTX 2vos Q
+ HH Protocol + HH Protocol XP Servo AMC Driver ITE Testbed
D XP/S ROM
Macintosh
HyperCard
Mac0S
Flight
HH I - H ﬂ:
Macintosh Ziatech 286 Prolog 386 ®XP/SpARC ITE Driver Robot RoMPS
SCL + HHP SCL + HHP EasyLab %P /S ROM Rack
Mac0S YRT® 2Y0s
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