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1 Introduction

1.1 Scope
This document has been written as a user manutiddPtolemy EGSE software as well as to providecgent
information for the basic running of the Ptolemgtiiment via the EGSE software with appropriatelvare.

1.2 Applicable Documents

AD1  RO-LPT-RAL-TN-3403 Ptolemy Telecommand anderaétry Definitions
Issue 5 28 February 2001

AD2  RO-LPT-OU-TN-3401 Ptolemy Hardware/SoftwareehfiaKce Document
Issue 5 8 April 2001
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1.3 EGSE Software Overview

The EGSE software is separated into two self éoathexecutable files (.exe extension):

Pto Egsel.1.exe Fhis program handles all the incoming telemetrydskeeping and Science from the

instrument. The form structure is shown in Figu®. This figure shows the possible transitions frmme form

to another that are possible (shown as arrowsdmch menu the come under (text, export , etc).

STARTER.exe— This program handles command generation, chgckimulation and transmission. The form
structure for this program is shown in Figure 17he octagonal shaped icons indicate file type wiand the

graphical arrows are used to show at what poiriegrimation is transmitted to the instrument.

) Pressure

Sensors

Calibratipr-Menu—pp AD590

Auxilary Data  |€——

\ 4

—P Short Form
Spectra 4 Export P Main Form Fest—|

A L— P Long Form

House Keeping |

P Summary P House Keeping

Detail
Display Menu

E— Raw Data > Auxilary Data

Detail

i Science Spectra
L— P Concise Data > p

Detail

Information
—

Packets

Figure 1-1 Form Structure for Pto Egsel.l.exe
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STARTER.EXE

- » Command File
Generator/Editor

B I New Script

Script
Document
File

Edit Script

)

Command File Error Report
o S
Error Checker P

— w. | Command File
- !
Simulator

Ground Test Mode
gt - Script File
Converter

Command
- Formatter and - SEND
Transmitter

Hazardous
Command Mask

Prepared File
o »  SEND

Figure 1-2 Form Structure for Starter.exe
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2 STARTER.EXE

2.1 Warning and Safety Information

All commands in the ‘Command File Generator/Edig@ttion of this document (pages 24 to 43) willehany
important warning and safty information includedhmeach command. This information will be preseritea
red bordered text box similar to the one shownigufe 2-1.

Warning and Safety Information
***Example***
There are no special limits or requirements fos tammand.

Figure 2-1 Example of a ‘Warning and Safety Infornation’ Textbox

2.2 STARTER.EXE Overview

Command File

Command File Command File Script File
tor [ ™ W
Generator Editor — Formatterand ——J»

Error Checker Corwerter Tranmitter

ry

Cptional

> Command File
Simulator

Figure 2-2 Module Flow Diagram

STARTER.EXE allows the user to generate scripsfitest for errors, simulate the script, converaio hex,
and finally to send the converted script fileshte instrument. The common order for these stepheisrder in
which they appear in the menu but this is also shioswFigure 2-2. It should be noted that the simiokaphase
is not essential but is recommended. A module fitagram, showing the module being described inwad,
appear at the beginning of each section.

This document and any information or descriptivearal contained therein has been communicatedifidence and is the copyrigh
property of the Open University. Neither the whot any extract may be disclosed, loaned, copiagsed for either manufacturing,
tendering or other purposes without the Universitytitten consent.

©The Open University 2000




MODULUS - Ptolemy

EGSE Software User Manual (SUM)

Document no.: RO-LPT-OU-MA-3101 Date: 11" May 2001
Issue: 1.0 Page: 15 o0f 163

2.3 Starting STARTER.EXE

The Command transmission part of the EGSE progsgmeiformed by a file called STARTER.EXE.
STARTER.EXE will appear on the desktop as an idonlar to the one shown in Figure 2-3. Double clibis
icon to start the program.

STARTER exe

Figure 2-3 STARTER.EXE desktop icon

Upon execution you will be presented by the merawshin Figure 2-4.

& PTOLEMY EGSE _[Of x|
PTOLEMY EGSE SOFTWARE

Yerzion 1.0

Pleaze choose an option
 Command File Generator/E ditar
" Command File Error Checker
" Command File Simulatar
¢ Sciipt File Converter

" Command Formatter and Transmitter

Caneel |

Pleaze select required fuction and press select. To sxit
program press carcel

Figure 2-4 STARTER.EXE Start-up form.

At this stage you simply select the action you wisperform and press the ‘Select’ button to carginTo exit
STARTER press the ‘Cancel’ button. Detailed ingtiares describing the use of the individual compdserf
this program are handled in sections 2.4 to 2.8.
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2.4 Command File Generator/Editor

Command File Command File Script File Comuiand File
Generator/Editor Error Checker Converter — FuTrrrgztr:?rtrt::ld —

Cptional

n > CommandFile |
Simulator

Figure 2-5 Module Flow Diagram — Command File Geneator/Editor

The first step of the process (see Figure 2-5) getect ‘Command File Generator/Editor’ from tBearter.exe’
main menu (see Figure 2-4) you will be presentdt thie screen shown below in shown in Figure 2+6s 5
essentially a blank form using a menu bar at tpeofadhe form.

W Rosetta - Ptolemy simulator _[&[x
File  Experiment

Figure 2-6 The Command File Generator/Editor Startup Screen

There are two menu options ‘File’ and ‘Experimente File Menu, shown expanded in Figure 2-7, dwly
one option ‘Exit’. This option exits this programdareturns you to the ‘Starter.exe’ start-up form.
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W Rosetta Ptolemy simulator

Figure 2-7 The File Drop-down Menu

The ‘Experiment’ menu has five optiorioad Experiment, Save Experiment, Save ExperimenEaAlit
Experiment and New Experiment (see Figure 2-8).fohewing bulleted sections deal with each of thasenu
commands and closes with a general section ongSéfiiting/Editing’.

**NOTE that in order to ‘Edit’ an experiment it nstifirst be loaded using the ‘Load’ command.***

i RBoszetta - Ptolemy simulator
El'la E=periment
LﬂadeHpé;‘t?n@ht
¢§WaEﬁﬁErmm‘¢
Save Experiment As

Edﬁ;ﬁ%pﬁﬁ‘meh‘r:
Mew Experimernt.

Figure 2-8 The Experiment Drop-down Menu
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» Load Experiment
Having selected ‘Load Experiment’ (the first optiorthe ‘Experiment’ menu) the first of two ‘Opecbmmon
dialog boxes appears. The first is shown in Figi8e

Open HH|
Lok i ]Eﬂ Seripts LI .ﬂ

A [0 LalvesFM [0 sma [AValvelk
|0 AusD ata (L0 LvCarwtats ([0 5-ReactarFM [ alve?
|1 HeaterFi LI LY Testt [1Valvet (3 v alve3
1 Heatly (ORs [1WakvelD 1 alved
1 InjectFh [ARaTest [ valvel [(Avalve?
-7 L-Reactarf M (LA Reactar5FM (3 valvel3 AV alved
0 betest [ rect? CaVakvels [AValved
1] | ]

File name: I| Dpen I
Files af tppe: |Su:ript_Du:u:umn_ents [*.doc] _j Cancel |

™ Open as read-only

Figure 2-9 The First 'Open' Common Dialog Box

Once the First common dialog box appears simplcséhe sub-directory corresponding to the file egmu
wish to Edit. Say, for example, you clicked the divdctory HeaterFM (third item in the first columm
common dialog box similar to Figure 2-10 would tlagrpear.

gpen HEH
Lookin: | HeaterFM & ﬁl

@ HeaterFh. doc

File name: EGSE FINAL.S criptziHeaterFhY Open |
Files of tpe: |Du:u:uments [*.doc) ;I Caricel |

" Open as tead-anly

Figure 2-10 The Second 'Open' Common Dialog Box

Once you have selected the file you wish to loattiselected it the ‘Edit Experiment Script Form’ eippear
(shown in Figure 2-12).
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» Save Experiment
Having selected ‘Save Experiment’ (the second ogtiadhe ‘Experiment’ menu) the program will oveitgrthe
current copy of the script file with a new one.

*»**NOTE the overwrite will occurwithout asking for further confirmation.***

» Save Experiment As

Having selected ‘Save Experiment As’ (the thirdiapin the ‘Experiment’ menu) the ‘Save As’ common
dialog box will appear as shown in Figure 2-11. @eéault directory is the one you loaded from & tine
associated with the new file you have written. dhé&ult name can be changed if you require othse wbu
will write over the original in a similar manner tiee ‘Save’ command

Gave As E |
Savein: |'ﬂ HeaterF LI El

@ HeaterFh. doc
@ HeaterFM.hed
@ HeaterFM. zpt

File name: HeaterFhd. dog Save |
Save as lype: I.-'-‘-.II Files %7 j Caricel |

[ Open az read-only

Figure 2-11 The Save As Common Dialog Box
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» Edit Experiment

If ‘Edit Experiment’ (the forth option in the ‘Expienent’ menu) is chosen then the following scredhappear
(see Figure 2-12). See the ‘Script Writing/Editisgction starting on page 22 for more details of bm
generate/edit script files.

=¥ Edit Experiment Script %]
Script Hame - HeatetPM
Corponent Type Name Aetion Cormand Wait
S
v Dpen hex 4262 Hien
R ux data t
Eibe kE Heater Cpwumd> ENCA 58
Paramster 1 Wait 2
Heater (o) ko fux data iU
;‘;‘xe’_"[dacl xg Aux data 128U
eater
Maritor P i Hadt s 1
Morilor T i1 s data 1280
A Data V13 Paizmeter 2 Heater Cpum) EMCA End
Timne Delay 15 fux data tENCA
Tirner 16 ait 2
Sample Coll Aux data isy
Set M3 Elux data izag
i ait
?;ﬁ,f;;"e = Patameter 3 Aux data i5U
"iGA Check fuxidata ooy
ux data t
HECA! | Heater Cpwmd ENCB 58 5
Wait 2
fux data i5U
Aux data 128U
List e & Aux data 1280
Same feu dats s Heater Cpwnd ENCB End
Tupe W Hemove El:)i(tﬂata tENCg
= fux data 50
thiker s fux data 230
i ait 2
— . i asse i
ear ux data i
] Aux data tGC
Param 2 ,_ u:zzer <pum)> GC 52
3 Aux data 50
Raan Aux data 1280
ait 28 =l
il |
Cornmand Ko

Figure 2-12 Edit Experiment Script Form — Edit Mode

» New Experiment
If ‘New Experiment’ (the fifth and final option ithe ‘Experiment’ menu) is chosen then the followstgeen
will appear (see Figure 2-13).

Mew Experiment Script l

Operatar

Experiment Hame

—
—

Commerits

8] I Cancel I

Figure 2-13 New Experiment Form
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Once this has been completed the menu shown ind-R344 will appear. This is essentially the saorenfused
it the ‘Edit Experiment’ command except the liskdocated to the left of the form will be blank.eSene ‘Script
Writing/Editing’ section starting on page 22 for raaletails of how to generate/edit script files.

**NOTE the form that appears to write the scriptthe same as the edit form and will say ‘Edit Expent
Script’ in the title bar. Thigs perfectly normal.***

=N Edit Experiment Script
Seript Mame - Testl
Component Type Nare Action Command Wait
Valve
Inject W2 Open
LW alve V3
Reactor id
Healer (pwm] 7 Parameter 1
Heater [dac) VEl
SMA Heater el
tonitor P V10
Maritor T W11
Aus Data W13 Paramster 2
Tite Delay W15
Timer V1B
Sample Cal
SeMs
Mogonse [ A
WGA Check.
RF Cal =
Mo, Commands [z
Add
List Hame
Tope Flemove
Number o
Action
Param1 [~ Clear
Param 2
Param 2
il I
Command Mo

Figure 2-14 Edit Experiment Script Form — New Expeiment Mode
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»  Script Writing/Editing

Table 1 shows a breakdown of all commands availalbdemode event sequence. Each command is dehlt wi

individually later in this section.

Command Designator Action Parameter 1 Parameter 2 Parameter 3
Valve <Valve> Open - - -
Close - - -
Inject VA, VB, VC - - <Inject Time> -
L-Valve <L-Valve> Open <Target Pressure> | <Max Power> <P Gauge>
Close - - -
Reactor <Reactor> Begin <Target Temperaturex <PW Start> <PW Length>
End - - -
Heater (pwm) <Heater> Begin <Target Temperaturex <PW Start> <PW Length>
End - - -
Heater (dac) <L-Valve> Begin <Target Temperaturex <Max Power> -
End - - -
SMA Heater <SMA> Begin - - -
End - - -
Monitor P <P gauge> - <Target Pressure> <Time outp -
Monitor T <T sensor> - <Target Temperaturg> <Time outp -
Aux Data <Sensor> - - - -
Time delay - - - <Time> -
Timer - Start - <Time> -
Wait - - -
Sample Coll - Dock - <Max Power> -
Undock - - -
Set MS <lon Table> On - - -
- Off - - -
MS Acquire <lon Table> - <WGA> <No. Spectrax <Repeat P(q
Set Inject <P gauge> - <K1> <K2> -
WGA Check - - - - -
RF Cal. - - - - -
DS Cal. - - - - -
EOM - - - - -

Table 1 Command Breakdown Template for All Commands

<Valve> V1, V2,V3,V4,V7,V8, V9, V10, V11, V13/15, V16

<L-Valve> LV1, LV2, LV5, LV6, LV7, LV[GT]

<Reactor> R1, R2, R4, R5, R6, R7, R8, R9, R13, RA&n

<Heater> ENCA, ENCB, PIPE, GC, ION

<SMA> SMAL, SMA2

<P Gauge> G1, G2, G3, G4, G5

<T Sensor> tR1, tR2, tR4, tR5, tR6, tR7, tR8, tf4,3, tR15, tOven, tENCA, tENCB, tPIPE,
tGC, tION, tLV1, tLV2, tLV5, tLV6, tLV7, tLV[GT]

<Sensor> <T Sensor>, pG1l, pG2, pG3, pG4, pG5, ADEDEG, iNT,vDET, v5V, v28V i5V,

i28V, RFCAL
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<Inject Time>
<Target Pressure>
<Temperature>
<Max Power>
<PW Start>
<PW length>
<Time Out>
<Time>

<lon Table>
<WGA>

<No. Spectra>
<Repeat pd>
<K1>*

<K2>*

is in units of 10 milliseconds 2 -%1®r 65535 (use <tK1>), or 65534 (use <tK2>).
is in bar.

is the target temperatur¥Qn

is in DAC units and is 8 bits (0 - 255)

is in DAC units and is 8 bits (0 - 255)

is in DAC units and is 8 bits (0 - 255)

In units of seconds and is up to twaebybng

In units of seconds and is up to two bytesy!

lon trap electrical characteristicdédbom IT 0 to IT 17
WGA scan function number from 1 to 17

Number of mass spectra, maximum 2410

Spectrum repeat period, in units oftenth of a second
Constant value, supplied by the Set Injeanozand.
Constant value, supplied by the Set Injeanozand.

*The variable <Kx>, is calculated as <Kx>/<Pgaugé#inimum 2, maximum 400
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2.4.1 Valve

The ‘Valve’ command is used to open/close 2- aeh$-‘clippard’ style valves. To open a valve simply
highlight ‘Valve’ from the ‘Component Type’ colum(having done this the option menus should look sinto
Figure 2-15). Then highlight the valve number frtita ‘Name’ column and lastly highlight the requirction
from the ‘Action’ list and press the ‘Add’ buttolo€ated just below the ‘Parameter 3’ text box).

Warning and Safety Information

There are no special limits or requirements fos ttmmand.

Companent Tupe Mame &chion
W Open
L alve W3 '
Reactar W = e 1
Heater [pram) W il
Heater [dac) Wa
Sha Heater Wy I
konitar P W1
konitar T %11
Aux Data W13 Farameter 2
Tirne Delay W15
Tirner Y16
Sample Call I
Set M5
kS Acquire
St Iniec:t — Farameter 3
Wwiad Check
RF Cal, =] I

Figure 2-15 Option Menus for the Valve Command
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2.4.2 Inject

The ‘Inject’ command actuates the injector valvies actuate a valve simply highlight ‘Inject’ fromet
Component Type’ column (having done this the optimnus should look similar to Figure 2-16). Next
highlight the valve letter from the second colund &astly enter the activation duration (in unitslliseconds
2-400, 65535 for K1 or 65534 for K2) in the paraenet text box and press the ‘Add’ button (locatest pelow
the ‘Parameter 3’ text box).

Warning and Safety Information

There are no special limits or requirements fos ttmmand.

Comporient Type Mame: Action
|‘v’alve = [ |
B
L-i alve Wi
Reactar
H AR Parameter 1
Heater [dac]
Shia Heater I
b onitor P
bd omitar T
A Data Parameter 2
Time Delay [njection time
Timer
Sample Call I2
Set MS
gleat ﬁ?;;"e L Farameter 3
WG Check
RF Cal. =] I_

Figure 2-16 Option Menus for the Inject Command
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2.4.3 L-Valve

The ‘L-Valve’ command is used to open/close thatlau’ style valves. To open/close a valve simpghhight
‘L-Valve’ from the ‘Component’ column (having dotigis the option menus should look similar to FigRf&7).
Next highlight the valve number from the ‘Name’woln and enter the Target pressure (in bar) inTheget
pressure’ text box. Next in the ‘Parameter 2’ tgox enter the maximum power, and in the ‘Paran@t@ext
box enter the required pressure gauge number @itglly press the ‘Add’ button (located just beltve
‘Parameter 3’ text box).

Warning and Safety Information

For all LV’'s: Do NOT power if the background tempgirre is >60°C this may lead to accidental actirat
and the release of either hydrogen or high-pressaner gasses.

Componett Tepe i are Action
Vil 1 —
[nject Lw2 Open

R — L5
Reactar LvE T :

Heater [prurm) LT PE'TEIE_

Heater [dac) LV[GT] TESEUIE

Shid Heater I—
b anitar P

b onitor T

Aue Data Parameter 2
Time Delay W aw power
Timer

Sample Coll |2

Set MS

g‘l; ﬁ?g;ue = Faranieter 3
WEA Check, P gauge number
RF Cal. =l |-4—

Figure 2-17 Option Menus for the L-Valve Command
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2.4.4 Reactor

The ‘Reactor’ command is used to operate bothitiedlsand large reactors. To operate a reactor gimpl
highlight ‘Reactor’ from the ‘Component’ column (hiag done this the option menus should look sintibar
Figure 2-18). Next highlight the reactor numbemirthe ‘Name’ column and enter the Target tempeeatuthe
‘Target Temperature’ text box. Next in the ‘Paraenét’ text box enter the PWM Start value, and i th
‘Parameter 3’ Text box enter the PWM length valii$5). Finally press the ‘Add’ button (locatedtjbslow
the ‘Parameter 3’ text box).

Warning and Safety Information

For all Reactors: Do NOT heat using full power (PWHXD) if in air as this may lead to release of refiee
gasses including fluorine.

Comporent Tope Mame Artion

Walve = il

Inject Rz Begin

L alve R4

:Heactar A5 Taioe

Heater [puum) RE Terﬁ Lt

Heater [dac) RY B

Shdd Heater Ra I

konitar P F3

bl onitor T R13

Buw Data A5 Parameter 2.

Time Delay EM Firdbd start

Timner

Sample Coll I':'

Set MS

glj: ﬁ.:i:éqé‘t”e i Parameter 3
 lenath

WG Check Pwh leng

RF Cal. = [fm

Figure 2-18 Option Menus for the Reactor Command
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2.4.5 Heater (pwm)

The ‘Heater (pwm)’ command is used to operate thleePWidth Modulated controlled heaters. To opeaate
heater simply highlight ‘Heater (pwm)’ from the ‘@ponent’ column (having done this the option menus
should look similar to Figure 2-19). Next highlighe heater name from the ‘Name’ column and chose
end/begin from the ‘Action’ list box. Next in thEarget Temperature’ text box enter the target teragpure, in
the ‘Parameter 2’ text box enter the PWM Start @alind in the ‘Parameter 3’ Text box enter the Pl&igth
value (0-255). Finally press the ‘Add’ button (Itea just below the ‘Parameter 3’ text box).

Warning and Safety Information

There are no special limits or requirements fos tmmand.

Compaonent Type M ame Bction

Valve = P
Inject EMCE Begin

L alve GC

Reactor FIPE

10K Target
Temperature

‘Heater [pwm|

Heater [dac]

Sha Heater I—
b onitar P

Moanitor T

A Data Parameter 2
Time Delay P start
Timner

Sample Coll iEI

Set k5

glst ﬁwli:;;m = Parameter 3
WGA Check Pt lenath

RF Cal. = no

Figure 2-19 Option Menus for the Heater (pwm) Commad
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2.4.6 Heater (dac)

The ‘Heater (dac)’ command is used to operate thddu type valve heaters. To operate a heater gimpl
highlight ‘Heater (dac)’ from the ‘Component’ colanthaving done this the option menus should looklar to
Figure 2-20). Next highlight the heater name frana ‘Name’ column and chose end/begin from the igct
list box. Next in the ‘Target Temperature’ text benter the target temperature, and in the ‘Pararéfieext
box enter the maximum power. Finally press the “Auldton (located just below the ‘Parameter 3’ teak).

Warning and Safety Information

For all LV’'s: Do NOT power if the background tempture is >60°C this may lead to accidental actbrat
and the release of either hydrogen or high-pressaner gasses.

Component Type M arme Action
Valve ]

Inject L Beqin

L+ alve R

Reactar LVE T t
Heater [prm LWy arget

LV[GT] Ternperature

Shkdd Heater |

onitor P

koritar T

A D ata Farameter 2
Time Delay kdak power
Tirmer

Sample Coll iE

Set M5

gdjt ﬁ.:f;;"e .| Farameter 3
WiEA Check

RF Cal. =] I_

Figure 2-20 Option Menus for the Heater (dac) Commad
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2.4.7 SMA Heater

The ‘SMA Heater’ command is used to operate the SR operate a heater highlight ‘SMA Heater’ frdma t
‘Component’ column (having done this the option o&should look similar to Figure 2-21). Next higjhli the
heater name from the ‘Name’ column and chose egdideom the ‘Action’ list box. Finally press ‘Add
(located just below the ‘Parameter 3’ text box).

Warning and Safety Information

Do NOT power if the background temperature is >&@is may lead to accidental activation. Maximu
duration of operation 4 seconds. Once heated at®winutes for cooling before powering again

Component Type I amme Action
Walve = ShalG

Inject Beqin

L4 alve

Reactar S
Heater [piwrmn) el
Heater [dac

k aritor P

kanitor T

Augs D ata Fararmeter 2
Time Delay

Tirner

Sample Coll I

Set MS

ngSt ﬁ.l?éqéjt"e o Farameter 3
WEh Check

RF Cal. =] I_

Figure 2-21 Option Menus for the SMA Command

m
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2.4.8 Monitor P

The ‘Monitor P’ command is used to monitor press@nsors. To instigate a monitor pressure everglgim
highlight ‘Monitor P’ from the ‘Component’ columihéving done this the option menus should look sini
Figure 2-22). Next highlight the gauge name from ‘tame’ column, in the ‘Target Pressure’ text leoxer the
target pressure, and in the ‘Parameter 2’ Textdyagr the duration. Finally press the ‘Add’ butftotated just
below the ‘Parameter 3’ text box.

Warning and Safety Information

There are no special limits or requirements fog timmand.

Caompaorient Type M armne Action
Walve ) |
Inject pla2
L4 alve plad
Reactar plad T '
Heater [pum) pEh A

Heater [dac) Fressure

Shda Heater I

Maritor P

onitor T

A Data Parameter 2
Time Delay R

Timer

Sample Call I1

Set M5

kS Acquire

Set Inject - Farameter 3
Wi Check

FF Cal. =l T

Figure 2-22 Option Menus for the Monitor P Command
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2.4.9 Monitor T

The ‘Monitor T' command is used to monitor pressseasors. To instigate a monitor temperature esienly
highlight ‘Monitor T’ from the ‘Component’ columrh@ving done this the option menus should look sintid
Figure 2-23). Next highlight the Temperature semsone from the ‘Name’ column, in the ‘Target Tengtere’
text box enter the target temperature, and inPlaedmeter 2’ Text box enter the duration. Finatlsp the
‘Add’ button (located just below the ‘Parameteté&xt box).

Warning and Safety Information
There are no special limits or requirements fos ttmmand.
Component Type M arne Action Full contents of ‘Name’ column
tR1 tLVv2
vahe =] F | tR2 tLV5
nject k
L alve tR4 (R4 tLve
Reactar tR5 T t tgg “I:x7GT
Heater [pwm] (] Targe St t tLV[GT]
Heater [dac) IR7 RS tg;
SMA Heater B3 | t
b anitar P tR9 tR9
tR13 tR13
A Data tR14 Farameter 2 tR14
Time Delay tR15 Time iR15
Timer IEMCA tENCA
Sample Call tENCE [1 ENGE
Set MS HOWEN — L
M5 Acquire (T s tOVEN
Set Inject e HOM SlelE tGC
WG Check tFIFE tION
FF Cal. =l vt =l | tPIPE
tLV1

Figure 2-23 Option Menus for the Monitor T Command
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2.4.10 Aux Data

The ‘Aux Data’ command is used to obtain the fiéilit values of any sensor on the instrument (nbhuase
keeping supplies the most significant 8-bits only).instigate an auxiliary data event simply highti‘Aux
Data’ from the ‘Component’ column (having done tthis option menus should look similar to Figure4d-2
Next highlight the sensor name from the ‘Name’ acotu(shown in full next to the options menu figutiedn
press the ‘Add’ button (located just below the #aeter 3’ text box).

**NOTE the ‘Auxiliary Data Packets’ are classedssence data packets and contain the 16-bit seatoes
individually time stamped as an aid to interpreting mass spectrometer science data.***

Warning and Safety Information

There are no special limits or requirements fos tmmand.

Compotient Tupe i ame Bction Full contents of ‘Name’ column
tR1 tLV5

]"’*?"’E - MH T | tR2 tLV6

nject t

L Malve R4 tR4 L
Reactar tR5 B e tR5 tLV[GT]
Heater [pwm) tRE et tR6 pG1
Heater [dac) tR7 tR7 pG2
Sha Heater tRa | tR8 pG3
Monitor P (] iR9 pG4

b aritar T t(R13 = R13 G5

tR14 Farameter 2 b

Time Delay tR15 tR14 PG5S
Timer tEM T, tR15 AD590
Sample Coll tEMCE | tENCA vDS

Set M5 HOWEM tENCB iNT

M5 Aoquire [{ET

Setlnject — HOM Parameter 3 OVEN VDET
WG, Check tFIPE - :I%Cl:\l V;gfv
RF Cal. - L - | \Y;

tPIPE i5V
. . tLV1 i28V
Figure 2-24 Option Menus for the Aux Command V2 VRECAL
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2.4.11 Time Delay

The ‘Time Delay’ command is used to build in fixiqashe delays to command files. To instigate a tirakag
event simply highlight ‘Time Delay’ from the ‘Compent’ column (having done this the option menusugho
look similar to Figure 2-25). Next enter the timaal required in the ‘Parameter 2’ Text box andhtheess the
‘Add’ button (located just below the ‘Parametet&Xt box). When the program gets to a time delayilitdo
nothing else until the specified period has elapsed

Warning and Safety Information

There are no special limits or requirements fos ttmmand.

Component Type: MHarme Aictinmn
Walve | |
Inject
LY alve
R eactar

Heater [pram) Farameter 1

Heater [dac)

Shdd Heater I

b critor P

b oritor T

Aux D ata Fararnzter 2
Time

Tirner

Sample Coll I'I

Set M5

k5 Acquire _
Set Inject - Parameter 3
WiGh Check

RF Cal. =l I'_

Figure 2-25 Option Menus for the Time Delay Command
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2.4.12 Timer

The ‘Timer’ command is used to insert monitoredetidelays in command files. To instigate a timeméve
simply highlight ‘Timer’ from the ‘Component’ colum(having done this the option menus should lookilar
to Figure 2-26). Next chose wait/start from thectin’ list box and enter the time delay requiredhie
‘Parameter 2’ Text box and then press the ‘Addtdnu{located just below the ‘Parameter 3’ text box)

**NOTE ‘Timer - Start’ will continue through theammand sequence until it reaches a ‘Timer Wait’
command. If the time specified in the timer — stamtmand has already elapsed the program will coaton to
the next command in the command sequence. If havikedimer is still running it will wait until thepecified
time delay has finished before continuing furth&r.*

Warning and Safety Information

There are no special limits or requirements fos timmand.

Carnponerit Type MName Action

Yalve ]

Inject Start

L alve

Reactar

Heater [prm] Fararneter 1
Heater [dac)

Skt Heater I‘_'
kdanitar P

Monitar T

Au Data Parameter 2
Time Dely : e

Sample Coll |1

Set M5

M5 Acguire

Set Injsct o Farameter 3
WG Check

RF Cal. = i—

Figure 2-26 Option Menus for the Timer Command
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2.4.13 Sample Coll

The ‘Sample Coll' command is used to control thesia collector docking station to carousel ovemiifstce.
To instigate a sample collector event simply higfhli‘'Sample Coll’ from the ‘Component’ column (hagi
done this the option menus should look similariguFe 2-27). Next chose undock/dock from the ‘Antilist
box and then press the ‘Add’ button (located judbty the ‘Parameter 3’ text box).

Warning and Safety Information

The docking station motor is a limited lifetimeriteand an approval must be obtained from the PI/IAbt p
to its operation. Depending upon the type of mditbed to the docking station in use, the motor by
unsuitable for use either in air or in vacuum.

Compatent Type Hame Action
Yalve U=

Irject Dock,
L-walve '
Reactar

Heate: Fawia] Farameter 1
Heater [dac)

Shddy Heater i

k anitor P

kanitor T

A Data Farameter 2
Time Drelay

Tirner

Sample Coll i

Set b5

M5 Acquire

Set Inject - Farameter 3
Wha Check

RF Cal, = i

Figure 2-27 Option Menus for the Sample Coll Commadh

***\Will be included in next software update***
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2.4.14 Set MS

The ‘Set MS’ command is used to set up the massrgpeeter prior to operation. To instigate a sessna
spectrometer event highlight ‘Set MS’ from the ‘Qmument’ column (having done this the option merhauid
look similar to Figure 2-28). Next highlight thequéred ion trap table number from the ‘Name’ coluamd
chose off/on from the ‘Action’ list box. Finallyr@ss ‘Add’ (located just below the ‘Parameter 3t teox).

Warning and Safety Information

There are no special limits or requirements fog timmand.

Component Type Marne Action
Yalve 1=

Inject IT 2 On

L4 alve IT 3

Reactar IT4 P e 1
Heater [piurn] ITH RLEE
Heater [dac) ITE

Shis Heater IT? i

b aritor P IT 3

banitar T ITS

Augs Data IT10 Farameter 2
Tirne Drelay T -
Tirner IT12

Sample Coll IT13 I
A — T 12

b5 Acguire IT15 :
Set Inject - IT 15 Parameter 3
WEA Check IT17

RF Cal. =l [_

Figure 2-28 Option Menus for the Set MS Command
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2.4.15 MS Acquire

The ‘MS Acquire’ command is used to operate thesaectrometer to collect science data. This ojperaitill
turn on mass spectrometer high voltages, the electwltiplier and the nanotipblote the warning and safety
information below! To operate the mass spectrometer simply highiigBt Acquire’ from the ‘Component’
column (having done this the option menus shoubt kimilar to Figure 2-29), then highlight the reed ion
trap table number from the ‘Name’ column. Next ettie required WGA table number in the ‘WGA table
number’ text box (1 to 17), in the ‘Parameter Xtteox enter the value of the number of spectrargguire (1-
1024), and in the ‘Parameter 3’ Text box enterrépeat period (units in 1 of seconds). Finally press the
‘Add’ button (located just below the ‘Parameteté&xt box).

Warning and Safety Information

The nanotips are a limited lifetime item and apptaaust be obtained from the PI/PM prior to these.u

Do not execute ‘MS Acquire’ unless all of the fallmg are true:

« The instrument is currently in vacuugrix10°mbar

« The instrument has been in vacugriix10°mbar for at least 48 hrs

e The ion trap has been baked at a temperaturel@dstt 100C for a minimum of 12 hrs

e Action has been taken to ensure that the pressithinvthe ion trap chamber is likely to be at an
acceptably low value

Component Type Marne Action

W alve - |

Inject ITZ2

L4 alve T3

Reactar T4 ;

Heater [puwm) ITES Wﬁﬁ table

Heater [dac] ITE R

Sk Heater IT? l

b aritar P ITa

b amitar T TS

Az Data IT 10 Farameter 2

Pme Celay H :||12 Mumber of spectra
imer

S ample Coll IT13 [10

Set M5 IT 14

M5 A cquire IT15 B

Set Iject - IT16 arameter 3

WA Check IT17 Riepeat period

RF Cal. = I-|5_'

Figure 2-29 Option Menus for the Sample Coll Commadh
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2.4.16 Set Inject

The ‘Set Inject’ command is used to operate theckor valves with a variable time length. To opeat
injector valve simply highlight ‘Set Inject’ froné ‘Component’ column (having done this the optioenus
should look similar to Figure 2-30), then highlighpressure sensor from the ‘Name’ column. Nexérethie
required value for the constant K1in the ‘Constaaitie K1’ text box, in the ‘Parameter 2’ text baxer the
value of the variable K2. Finally press the ‘Additton (located just below the ‘Parameter 3’ text)bo

**NOTE the time delay is based on a combinatiorited pressure measured from the specified pressusor
and the two variables K1 and K2. The next timelajett’ command is used and the time delay is®et t
65535/65534 the variable time limit calculated frtima previous ‘Set Inject’ command will be used.***

Warning and Safety Information

There are no special limits or requirements fos ttmmand.

Companent Type M ame Action
alve = &1 I

Inject G2

L4 alve G3

Reactor G4 it
Heater [pum) G5 VDFS aE1
Heater [dac) M

SMa Heater 154

Fanitor P

b anitar T

A Data Fararneter 2
Tirne Delay

Tirner

Sample Call lE#

SetMs

M dciie Farameter 3
Wi Check

RF Cal. =] I

Figure 2-30 Option Menus for the Set Inject Command
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2.4.17 WGA Check

The ‘WGA Check.’ command is used to check the WG&mary. To instigate a WGA check event simply
highlight ‘WGA Check’ from the ‘Component’ columhdgving done this the option menus should look simil
to Figure 2-31) then press the ‘Add’ button (lockjtest below the ‘Parameter 3’ text box).

Warning and Safety Information

There are no special limits or requirements fos tammand.

Component Type: Marme Action

L alve | |

Reactor

Heater [pwri]

Heater [dac) P e 1
Skt Heater AL
b anitar P

b oritor T I

Augs Data

Timne Delay

Tirner Farameter 2
Sample Call

Set M5

M5 Acquire I
| Set Inject
:'JI'}":L'L Fararneter 3
D5 Cal (]

ECM |5 I_

Figure 2-31 Option Menus for the WGA Check Command
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2.4.18 RF Cal.

The ‘RF Cal.’ command is used to calibrate theToap RF. To instigate RF calibration event simpyhtight
‘RF Cal.’ from the ‘Component’ column (having dotiés the option menus should look similar to) tipeess
the ‘Add’ button (located just below the ‘Parameletext box).

Warning and Safety Information

There are no special limits or requirements fog timmand.

Compaonent Type Mame Action

L alve 2 |
Reactor

Heatar [prrm)
Heater [dac) Fararneter 1
Shity Heater

konitar P
konitor T I

Aux Drata
Time Delay
Tiiia: Farameter 2
Sample Call
Set S I

M5 Acquire

Set Inject
Wihd Check

Pararmeter 3
D5 Cal,

E M = e

Figure 2-32 Option Menus for the RF Cal. Command
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2.4.19 DS Cal.

The ‘DS Cal.” command is used to calibrate the dogktation. To instigate a docking station calilmaevent
simply highlight ‘DS Cal.’ from the ‘Component’ aohn (having done this the option menus should look
similar to Figure 2-33) then press the ‘Add’ but{totated just below the ‘Parameter 3’ text box).

Warning and Safety Information

Do not operate unless a valid oven is below théidgcstation
**Awaiting input***

Companient Type I ame: Aichion

L alve A |
Reactar

Heater [purm)
S
b onitor P
b anitar T I

Ax Data
Time Delay
Tirrier Farameter 2
Sample Call
Set MS

M5 Acquire I

Set Inject

EIIIFG? alfheck Farameter 3

[T — —

Figure 2-33 Option Menus for the DS Cal. Command
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2.4.20 EOM

The ‘EOM.’ command is used to indicate an end oflend o instigate an end of mode event simply higttli
‘EOM’ from the ‘Component’ column (having done thige option menus should look similar to Figure4-3
then press the ‘Add’ button (located just below ‘th@rameter 3’ text box).

Warning and Safety Information

There are no special limits or requirements fos ttmmand.

Component T upe Mame Action

LM alve =]

Reactor

Heater [prrm)

S
M onitor P

Monitor T i

B Data

Time Delay _
Tirner Farameter 2
Sample Coll

Set M5

M5 Acquire i

Set Inject

WEA Check :
RF Cal Farameter 3
D5 Cal.

Figure 2-34 Option Menus for the EOM Command

This document and any information or descriptivearal contained therein has been communicatedifidence and is the copyrigh
property of the Open University. Neither the whot any extract may be disclosed, loaned, copiagsed for either manufacturing,
tendering or other purposes without the Universitytitten consent.

©The Open University 2000




MODULUS - Ptolemy

EGSE Software User Manual (SUM)

Document no.: RO-LPT-OU-MA-3101 Date: 11" May 2001
Issue: 1.0 Page: 44 of 163

2.5 Command File Error Checker

Comimand File

Command File > Command File . Script File L g Formatterand [ J»

Generator Editor Error Checker Converter Tranmitter

7'y

Ciptional

_____ M CommandFile |
Simulator

Figure 2-35 Module Flow Diagram — Command File Chdeer

The second step of the process (see Figure 2s3to)select ‘Command File Error Checker’ from the
‘Starter.exe’ main menu (see Figure 2-4) you wdllgresented with the screen shown in Figure 2-86. T
‘Command File Error Checker’ will take the scripe$ and check for errors, which will be highligtte he
error reports generated can be saved for later use.

i Command List Error Checker @] x]

List of Commands List of Errors

Mo. | Command ‘ Designatar |Aclion |Param1 |Param2 | Param 3 |

Mumber of Commands in Source File i
Mumber of Errars Generated in Checking i
Error Log File Information Source File Information
Mame of source file
Save Frint
[
Mame of eraor log file Generated Diate and time of source filz
| |
Date and time of emnor lag file
Load | Clear | Exit | l—-

Figure 2-36 The Command File Error Checker Form

The first thing to do is to open the source fileiyaish to check for errors by pressing the ‘Loagftbn. Once
this is pressed a menu similar to the one showigare 2-37 will appear. You can clear the list ap&n a new
file by pressing ‘Clear’ followed by ‘Load’. Alteatively you can quit back to the ‘STARTER.EXE’ mairenu
by pressing ‘Exit’.

The default directory of this form is \Scripts\. Tlange the directory use the drop-down menu Idaagar the
text saying ‘Look i’
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-
Lokin: | 3 Seripts - & e

14 [ L alvesFid [ dsma [ alvelk
|1 AwwData [0 LyCorwtsts (23 S-ReactarF i AW abkee?
|1 HeaterFi L] L4Test 1% abkve [ akve3
1 Heatly [IRa (I alveln (I Walved
| InjectFi [CIRaTest [Avalve11 [CAvalve?
|1 L-ReactorFi (L1 ReactorSFi [ valvel3 [ alvel
1 b 2test [ rect? [dValvels [ alved
1] | ]

File riame: I| Oper I
Files of wpe: |Su:ript_D ocuments [*.doc] _j Cancel |

] pen az read-only

Figure 2-37 The Source Sub-directory Select Form

Once the first common dialog box appears simplgctehe sub-directory corresponding to the file agmu
wish to check. Say, for example, you clicked thieditectory LvConvtsts (second item in the secoridron). A
form similar to Figure 2-38 would then appear.

open  HEHE
Laok i |Fj LvCorwtsts j ﬁl

LvCortsts, doci

File: piame: IL-"»-’aIvesFM.du:u: Oper

Files of hipe: IS-:riptDu:u:u!'nents (*.doz] j Canicel |

[ Open as read-only

Figure 2-38 The Source File Select Form

To open a file simply click on the file with *.d@xtension (there should only be one per sub-dirgdiot more
than one is possible if they were saved as diftenames).
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Once afile is opened it is scanned for errorsmaatally. If no red text appears in the ‘List af&s’ box and
zero is displayed in the text box next to the laNeimber of Errors generated in Checking’ then ysource file
is error free and the screen will look similar lbe bne in Figure 2-39.

& Command List Enmor Checker MEE

List of Commands List of Errors

Mo, ‘ Command | Dresignator | Action ‘ Param 1 ‘ Param 2 | Faram 3 |
1 Aux Data i =
2 Aun Data 28y
3 Aux Data IR1
4 Valve 41 Open
5 Time Delay 2
B Aux Data i
7 Aux Data 28y
8 Time Delay 2
ik Aux Data iy
1a Au Data 2y
il Walve W1 Close
12 Time Delay 2
13 Aux Data i
14 Aux Data 28
18 Time Delay 2
18 Au Data i
1; iﬁ: B::: :%92\/ Number of Commands in Source File [iez |
19 WYalve W2 Open
20 Time Delay 2 MNumber of Erors Generated in Checking 0
21 A Data i
22 AuxData i2gy
23 Time Delay 2
24 A Data g i Error Log File Information Source File Information
25 Aux Data sty
26 Valve w2 Close Name of sowce file
27 Time Delay 2 vt
28 Au Data B [C\PTOLEMY_EGSE_FINAL\Sciipts'val
29 Aux Data 28y
30 Time Delay 2 7 :
3 Auw Dats o Mame:of enor log file Generated Date and time: of source file
S ai:Das Lod ' [TesErors(o 08 18)@14 47 4B o [0 05701 143142
Drate and time of emar log file
Load | Clear | Exit |
18/0B/071 14:47:46

Figure 2-39 An Example of an Error-Free Source File

Even though there are no errors you can still saverror log file stating this by pressing the ‘€dwtton
located under the label saying ‘Error Log File mmfation’. The time the error check was run andfiflkename
are automatically generated when the source filpéned.

For an input file with no errors the resulting téil¢ would look something like Figure 2-40.

"Error Report Name: TestErrors(01.06.18)@15.34189.e

"Date Generated: 18/06/2001"

"Time Generated: 15:35:39"

"Source Command File Name: C:\PTOLEMY_EGSE_FINAL\sts\AuxData\AuxData.doc"
"Date and Time of Source File: 06/05/01 16:58:34"

"*** COMMAND LIST FREE OF ERRORS ***"

Figure 2-40 An Error Report File for an Error-Free Source File

If however your source file contains errors, havipgned your source file, the screen will look stivimg like
Figure 2-41.
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i, Command List Emor Checker _|&] x|

List of Commands List of Errors

Line 1 Designator Error - Invalid ALX Sensor - Parameters NOT Checked =

No, ‘ Command | Dresignator | Action ‘ Param 1 ‘ Param 2 | Param 3 | Line 2 Designator Error - Invalid AU Sensor - Parameters NOT Checked

T B Data 5] = Line & Designator Errar - Invalid Presure Sensar - Parameters NOT Checleed

3 it s Line 7 Designator Ervor - Invalid U3 Sensor - Parameters NOT Checked

3 Heater [dac) LVIGT] B %5 255 Line 10 Designator Emor - Invalid AU Sensor - Parameters NOT Checked

4 Monitar T WLYGT] & o5 1m0 Line 14 Parameter|3) Emor - lnvaild Pressure Sensor

£ S Hesmtir SHAIGT] Begin Line 15 Designater Enor - Invalid Presure Sensor - Parameters NOT Checked

E Monitor P G2 05 120 Ling 17 Parameter(3) Enor - Invaild Pressure Sensor

7 Aux Data G2 Ling 18 Designator Emor - [mvalid Presure Sensor - Parameters NOT Checked

g ShA Heater SHA[GT] End Line 20 Parameter|3] Emor - Invaild Pressure Sensar

g Time Dela &0 Line 21 Designator Ermor - Invalid Presure Sensor - Parameters NOT Checked

10 Ak Data % o) Line 23 Parameter|3) Enor - Invaild Pressure Sensor

11 Heater [dac) LVET] Begin 50 oER Line 24 Designator Emor - |nvalid Presure Sensor - Parameters NOT Checked

12 Moritor T HY[ET] 9 E0 120 Line 26 Parameter(3) Enor - Invaild Pressure Sensor

13 Heater [dac) LVIGT] End Line 27 Designator Emor - [mvalid Presure Sensor - Parameters NOT Checked

13 Lialve LVIGT] Hgeri 1 285 1 Line 23 Parameter(3) Enor - [nvaild Pressure Sensor

15 Moritor P G2 2 1 &0 Line 30 Designator Ermor - Invalid Presure Sensor - Parameters NOT Checked

16 Tirme Delay 10 Line 32 Parameter(3) Enor - rweaild Pressure Sensor =l
j‘ ; \b_w{\n"::tvn? P Ié\é[s n Open 3 égS 2 Mumber of Commands in Source File 120
13 Time Delay 10
20 L4 ahve LVIGT] Open ) 255 2 MNumnber of Erors Generated in Checking 32
21 Maritar P G2 3 60
22 Time Delay 10
23 L4l LW[GT a 4 255 2
24 Mn:itvn?P [,‘2[ ! pen 4 g0 Error Log File Information Source File Infermation
25 Time Delay 10
6 Lae LVET) Open 5 2 2 e beomment
27 Maritor P G2 5 &0 Print
28 TimeDely 1 [C\PTOLEMY_EGSE_FINALA\S cripts\D
29 LW alve LWIGET] Open E 255 2
30 Maritor P G2 E &0
5 ek DVIET] Gl . Name of enor log file Generated Date and time: of source file
SRR L LVIGT] Open 1 2% 1 = [TesEnosnl 05 18@151558.01 [z4708/00 161748

Date and time of emar lag file
Load Cl Exit
- | = | ¢ | 18/06/01 15:15:53

Figure 2-41 An Example of a Source File with Errors

The error-checking program works through each conthia the following order.
Command — Designator — Action — Parameter 1 — Patam? — Parameter 3

Once it has found a problem at any stage it wilpsto, you may still need to do another error cleeh if you
have rectified all the initial errors. For examifla line had an error in both tlaetion andparameter 3for
instance, the first pass would pick up the actiwarebut at that point it would stop and flag tleator
disregarding the remainder of the line. A secorsspeould be required to catch fh@rameter 3error. If in
doubt keep running the error checker until youageall clear screen as shown in Figure 2-39.

If required the list of errors found can be printgdpressing the ‘Print’ button or saved to a filepressing the
‘Save’ button. The format of the saved error Idg ¥ill look similar to the one shown in Figure 2:4The
default directory for storage of the error logdilis \Working\.
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"Error Report Name: TestErrors(01.06.18)@15.15r59.e

"Date Generated: 18/06/2001"
"Time Generated: 15:28:54"

"Source Command File Name: C:\PTOLEMY_EGSE_FINAleti@ts\Dynamic\Dynamic.doc"
"Date and Time of Source File: 24/08/00 16:17:48"

"Line 1 Designator Error - Invalid AUX Sensor - Bareters NOT Checked
"Line 2 Designator Error - Invalid AUX Sensor - Bareters NOT Checked
"Line 6 Designator Error - Invalid Pressure Senddarameters NOT Checked
"Line 7 Designator Error - Invalid AUX Sensor - Bareters NOT Checked
"Line 10 Designator Error - Invalid AUX Sensor -rRmeters NOT Checked

"Line 14 Parameter(3) Error - Invalid Pressure $ens

"Line 15 Designator Error - Invalid Pressure Senddarameters NOT Checked

Figure 2-42 An Error Report File for a Source Filewith Errors
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2.6 Command File Simulator

Comimand File

Command File > Command File L Script File L g Formatterand [ J»

Generator Editor Error Checker Converter Tranmitter

7'y

Ciptional

_____ > CommandFile |
Simulator

Figure 2-43 Module Flow Diagram — Command File Simiator

The third step of the process (see Figure 2-48) s&lect ‘Command File Simulator’ from the ‘Starts&e’ main
menu (see Figure 2-4) the following screen will egp(see Figure 2-44). The ‘Command File Simulatoused
to check the script do what is expected and totifyesuperfluous commands. The selection of the til
simulate is selected by pressing the ‘Load’ buftonated just below the ‘Command File List’ lisbbd o close
the form press the ‘Quit’ button (located at thét@m of this form). The ‘Clear’ button clears tt@dmmand
File List’ list box. Explanations of the buttonchied in the ‘Run Mode’ frame are explained latethis
chapter.
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Date:
Page:

Document no.:
Issue:

. Ptolemy Event Sequence Simulator

Command File List

Exp.
RE Volume Plenum
RS
Ref. Gas il —{::]
. S—
L5
SMaz
Vi W |j
Rt —e— &
Enc. B Heaterl— z e
G& D—
W7
7777777 lon Trap
[ TorTrap:]
64 [ J— - i
Load Clear W2 ¥ L7 TR
HRES ¥DET
Enc. & Heat
Sl — Sensors 53
D—@—®— : lon Trap Parameters
- ADS30 Cold Junction
File Time/D ate I A1 LvE W1 )
Valtage 5 Rail lon Table Mumber I
Run Mode e UNDOCRED Yoltage 28 Rai ‘WGA Number I
& Stepthiough S :E: DS Current 5Y Rail No. Mass of Spectra I
ample Oven . .

I~ ShsichtioEnd [pause l_ iy = Current 28 Rail Repeat Periad (01 5] I

Statt o | Stop | Command Information Current Parameter Data Table

Command Currently Executing l l
gt Sl Total Murber of Commands l

Figure 2-44 The Command File Simulator Form

Having selected ‘Load’ an ‘Open’ common dialog v} appear similar to Figure 2-45.

open g |

Lockin: | 3 Seripts = ¥ [ =
A [0 LW akvesFM [ sma [dvalvelt
|___—| AuxDiata I__—I LvCorwtsts I__—I S-ReactorFi I__—I Yalvel
|_1 HeaterFM [ LW Test % alvel [ valve3
1 Heatly [IRs [dvalve1n [d 4 akved
| InjectFid CARaTest A alve [CAvakve?
71 L-Reactarf i [£7 ReactorSFM [ walvel3 (A alves
I e 2hest [ rect2 % alvels 2] valved

1] | |
File name: I| L_gpLI
Filez of type: IScript Dacuments [".dac) _j Cancel I

™ Open as read-orly

Figure 2-45 The First 'Open' Common Dialog Box
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Once the First common dialog box appears simphrcséhe sub-directory corresponding to the file agmu
wish to check. Say, for example, you clicked thiedstectory HeaterFM (third item in the first colujni form
similar to Figure 2-46 would then appear.

gpen HEH
Lookin: | HeaterFM & i

@ HeaterFh. doc

File name: EGSE FIMALAScriptzhHeaterFhy Open |
Filzs of bype: |Du:u:ument3 [*.doc) ;I Caricel |

" Open as tead-anly

Figure 2-46 The Second 'Open' Common Dialog Box

To open a file simply click on the file with *.d@xtension (there should only be one per sub-dirgctwectory
but more than one is possible if they were savetifieeyent names)
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% Ptolemy Event Sequence Simulator
Command File List
1 AuxData - BV = Exp.
2 Aux Data - 280 fe Wollme Plerum
3 AuxData - IENCA: A5
4 Heater [pwm] - EMCA: Begin
5 Time Delay - - Rel. Gas LAl —{::]
g AuxData - BV (5 e
7 Aux Data - i28V: L¥5
8 Time Delay - :
3 Aux Data - 5. I V] i
10 Aux Data - 28
11 Heater [pwm] - ENCA4: End A4 [ e
12 Aux Data - IENCA:
13 Time Delay - :
14 Au Data - B
15 Aux Data - 28 Enc. B Heater|—_® HT2
16 Time Delay - : V132
17 Aux Data - 5
18 AusData - 20V: &5 [ ——mr i
18 AuxData - IENCE:
20 Heater [pwm) - EMCE: Begin e
21 Time Delay - : ( S
22 Aux Data - G Y7
23 Aux Data - i28V:
24 Time Delay - : v =
25 Aus Data - BY G0 - r PSR
26 Aux Data - 284 V16 GL Heater—— - - - o = = 4
27 Heater (pwm) - ENCE: End =l G4 [ - [FE Hede] NT
Cleat o V3 D @Lw YRFCAL
HRES JOET
File: Narne !HeaterFM doc SN ay lon T P t
8 _ 4D590 Cold Junction On-LIap - argmarare
File Time/Date [06/05/01 15: 2634 & B i .
= Yaltage 5 Rail lon T able Hurber
Run Mode UNGOCRED Yoltage 28 Rail WGEA Mumber
&= Slop thicugh s D5 Current 5 Rail Mo, Mass of Spectra
Sample Oven —3 . .
" SusphticErd (hause l_ etrrel] =3 Current 284 Rail Fepeat Period (0.1 5)
Statt o | Stop | Command Information Current Parameter Data Table
Commard Curently Executing | |
e | st T otal Murber of Commands !31

Figure 2-47 The Command File Simulator Form With Fle Open

Having chosen which file to open there is now twayws/to run through the simulation:

Step through: In this mode the ‘Start’ button is pressed andptegjram graphically executes the first command
in the list, to move on to the next command yoispithe ‘>>’ key.

Straight to end: In this mode the program works it way throughltieof commands graphically executing
them in order with no input required by the usdre Tiser chooses the pause between the individoahends.

Step through mode is selected by selecting theogpiate option button and pressing ‘Start’ as shawkigure
2-48. Once selected movement through the commaratssomplished by pressing >>' once for each comina
you wish to execute from 1 up to the total as showthe ‘Total Number of Commands’ box under thie ti
‘Command Information’.
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Run Mode
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Figure 2-48 Run Mode — Step Through Selected
To select straight to end mode simply select th@@piate option button as shown in Figure 2-49.

HRun Mode
" Step through
¥ Shaight to End [pauze | seconds]

Start

| Stop |

Figure 2-49 Run Mode — Straight to End Selected

Having selected straight to end mode the nextistepchoose a pause period between commandsisTdisie
by filling in the required pause period in the dimjgut box situated between the text ‘(pause’ amtonds)’.
This value is in seconds but can be in units 0@ bfla second by using a decimal point (.) betwberwhole
and fractions of a second. If you enter digitsvidtnole seconds only the decimal point is automdsicadded as
shown in Figure 2-50.

Hun Mode
£ Slepthrenal

fo CianhtleErdlmetse 1.0 | eeeatds]

Stop

Figure 2-50 Run Mode — Straight to End Selected Wit Time Delay

In either mode to monitor the command currentiyngeixecuted you can look at the information shonaen
the title ‘Command Information’ as shown in the exde Figure 2-51 (located at the bottom centrénefform).
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Also if the currently executing command has anyapaeters associated with it they will appear atdipeof the
list box located under the title text ‘Current Rasder Data Table'.

In the example shown below the fourth command énligt is currently being executed by the simuldémsr
shown in the ‘Command Currently Executing’ firstttbox). The command is to start the heater athohe
enclosure A (Shown in the second text box rightheftitle ‘Command Currently Executing’ as ‘Heafpwm)
ENCA Begin). The parameter test box also shows thahis example, the target temperature for higiater is
50°C and the power window (PW) for this heatertstat 0 (PW start) and is 255 long (the maximum grow
window size). Also shown is the ‘Total number off@fmands’, this combined with ‘Command Currently
Executing’ the gives you an idea how far throughd¢bmmand list you are.

Command Information Current Parameter Data Table
[4ENCA Target Temp. 50 P Start 0 P’ Length 255

Eommand Currently Executing I4 IHealer [pwm) EMCA Begin

Tatal Number of Commands I81

Figure 2-51 ‘Command information’ and ‘Current Parameter Data Table’ Example

In most cases as each instruction is executed sargewill be shown graphically to assist the ligtter in
finding mistakes in his/her program. There are hite commands and most have several permutatienkst
of commands is shown below (these are written e Would be seen in the ‘Command File List’ windaagch
is covered separately later):

Valve

Inject
L-Valve
Reactor
Heater (pwm)
Heater (dac)
SMA Heater
Monitor T
Monitor P
10. Aux Data
11. Time Delay
12. Timer

13. Sample Coll
14. Set MS

15. MS Acquire
16. Set Inject
17. WGA Check
18. RF Cal.

19. DS Cal.

20. EOM

CoNoR~WNE

In the following examples the simulator window igided into four sections A-D, which help relate tlocation
of the graphical feedback the user will receivedach command (see Figure 2-52). Purple arrowsalgid
assist these close-up views.
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Figure 2-52 Close-up of the Simulator Window

2.6.1 Valve

This command controls the clippard-type valves bicl there are 12 (V1, V2, V3, V4, V7, V8, V9, VIN11,
V13, V15, V16). The options for these are eithelEQIFOr CLOSE and there are no parameters. The gralphi
feedback you will receive is that the icon repréisgrnthe valve will turn red (as shown in Figur&32). In the
example valve 8 is switched on (actuated).

Exp.
RE Yolume
RA
Ref. Gaz W10 _l:]I
S
Lwh

Ve 3

Ré ( —— 1

—)
4

Figure 2-53 Section A View of Valve Open Command
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2.6.2 Inject

This command controls the injector valves of whitére are 3 (VA, VB, VC). There are no optionstfuese
and one parameter, which is the ‘Inject Time’ @ecands or 65534 for a variable delay). When acatgativalve
the graphical feedback you will receive is as falofirstly the icon representing the injector aalvill turn red
and the accompanying label will turn blue (as shawigure 2-54), also the corresponding chanriellavill
turn blue (as shown in Figure 2-55). The exampseiia®s injector valve A is used.

*** NOTE that if the ‘Inject Time’ is set to 6553656534 then the delay will be the delay calculatedhe last
‘Set Inject’ command (see command 16).***

| L2
L1 .

] 62
a
SMAT ShA 2
b
[

HT1  HTZ

Figure 2-54 Section B View of the Inject Command

) — m
E 2 W11
WT
el S
N
G4 D_ V1E
o ) R2
W2 W3

e Vi

Sample Oven |

Figure 2-55 Section C View of the Inject Command
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2.6.3 L-Valve

This command controls the Lindau valves of whidgr¢hare 5 (LV1, LV2, LV5, LV6, LV7). The optionsrfo

these are either OPEN or CLOSE. There are threamqmers for OPEN; these are ‘Target Pressure (TR)ge
‘Pressure Gauge (P Gauge)’ and ‘Maximum Power (Flawer)'. The graphical feedback you will receive is
that the icon representing the Lindau valve anddbe border will turn red when turned on (as shamwkigure

2-56). The example assumes Lindau valve 2 is used.

| Lw2

_D G2 L%
a
SMAT SMAZ
b
=
HT1  HTZ

Figure 2-56 Section B View of the L-Valve Command

2.6.4 Reactor
This command controls the Reactor Heaters of wtiiehe are 11 (R1, R2, R4, R5, R6, R7, R8, R9&14,R1

R15, tOVEN). The options for these are BEGIN andENhere are three parameters for BEGIN; these are
‘Target Temperature’, ‘Power Window Start (PW Staahd ‘Power Window Length (PW Length)’. The
graphical feedback you will receive is that thenicepresenting the Reactor turning red when tuomeths
shown in Figure 2-56). The example assumes rea@8&it4 and reactor 13 are used (reactor 9 and 14hese

same heater).

iNT

I 1 Vi vRAFCAL
E /Flate
[i=150 vDET

Sensors G3

D590 Cold Junction lon Trap Parameters
“oltage B Rail lon Table Mumber !
Yoltage 28 Rail WG4 Mumber !
Cumrent 5 Rail Mo. Mags of Spectra !
Current 28 R ail Fepeat Period (0.7 &) !

Figure 2-57 Section D View of the Reactor Command
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2.6.5 Heater (pwm)

This command controls the Pulse Width Modulatedtetsaof which there are 5 (ENCA, ENCB, PIPE, GC,
ION). The options for these are BEGIN and END. Ehate three parameters, for BEGIN; these are ‘Targe
Temperature’, ‘Power Window Start (PW Start)’ aRewer Window Length (PW Length)’. The graphical
feedback you will receive is that the area repritsgithe heated area and the heater label will tednwhen
turned on (as shown in Figure 2-58 and Figure 27%@) examples assumes the Enclosure A and GC keater
used (all three GC columns use the same heater).

GED—
oy

W11
(_®_

W7

{
f =y
o

4 D_ W16
—@—( ) R2
W W3

N [
e v

f | oh Trap
:
------- ;
L7 iMT
B /Plate W15 A
Ra] wDET
Sensors L3
D50 Cold Junction lon Trap Parameters
Wolkage B Rail lon T able Mumber |
Woltage 284 Rail WwGA Mumber !
Current 5 Hail Mo, Mass of Spectra !
Current 284 Fail Repeat Period (0.1 =) I

Figure 2-59 Section D View of the Heater (pwm) Comand
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2.6.6 Heater (dac)

This command controls the Digital to Analogue Caterecontrolled heaters of which there 5 (LV1, L\L&/5,
LV6, LV7). The option for these is BEGIN and ENThere are two parameters for BEGIN; these are ‘@targ
Temperature’ and ‘Maximum Power (Max Power)’. Thaphical feedback you will receive is that the tkeordf
the icon representing the Lindau valve will turd khen the heater is turned on (as shown in Figt68). The
examples assumes LV2 is used.

Plerum :E ’
|
L2
— @ |
_D &2 L1
Shddy 1 Shid 2

_________ HT1  HTZ2
=

Figure 2-60 Section B View of the Heater (dac) Comamd

2.6.7 SMA Heater

This command controls the Shaped Memory Alloy a@ctubeaters of which there are 2 (SMA1, SMA2). Ehes
heaters will cause the mechanically sealed Helamkd to be opened. The options for these heateBEGIN
and END. This command has no parameters. The grafeedback you will receive is the icon representhe
SMA will turn red and the associated Helium TanK Jiuvill turn white to indicate is no longer seal@s shown
in Figure 2-61). This example assumes the heatekZisl used opening HT 2.

Plenum
| o,
L2
— & }
_D 52 L%
Sha Sha 2

_________ HT1  HTZ
=

Figure 2-61 Section B View of the SMA Heater Commah
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2.6.8 Monitor T

This command monitors temperature from the tempegagensors of which there 21 (tR1, tR2, tR4, tRS,
tR7, tR8, tR9&14, tR13, tR15, tOVEN, tENCA, tENCB|PE, tGC, tION, tLV1, tLV2, tLV5, tLV6, tLV7).
This command has no options but there are two peters) these are ‘Target Temperature’ and ‘Timé dhts
command serves as a pause in an instrument moileither the ‘Target temperature’ has been reacradhtil
the ‘Time out’ period has expired. After either thetrument will carry out the next instructiontile mode. The
graphical feedback you will receive is that theelatext the icon representing the temperature semfidurn
blue (as shown in Figure 2-62). This example assuhmetemperature of R4 is required.

Exp.
RE Walurne
R&

Ref. Gaz W10 —:1
(3,
Lwh

T - - 1

{5
Enc. B Heater'— 13

Figure 2-62 Section A View of the Monitor T Command

2.6.9 Monitor P

This command monitors pressure from pressure sea$avhich there are 5 (pG1, pG2, pG3, pG4, pGhis T
command has no options but there are two paramébesse are ‘Target temperature’ and ‘Time outeTh
command serves as a pause in an instrument moifleithdr the ‘Target Pressure’ has been reachaohtirthe
‘Time out’ period has expired. After either thetimsnent will carry out the next instruction in thede. The
graphical feedback you will receive is the labettrtbe icon representing the pressure sensor wvitl blue (as
shown in Figure 2-63). This example assumes thpéeature of R4 is required.

R

E 2 W11
w7
iy A
[
G4 l:‘ WG
—@—{___) fi2
Yo W3
R W6 Vi
e UNDOCKED
=1 D5
Sample Oven T—F
5

Figure 2-63 Section C View of the Monitor P Command
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2.6.10 Aux Data

This command collects Auxiliary science data,the. full 16-bit readings, from the various sensorthe
instrument of which there are 35 (tR1, tR2, tR4,tfR6, tR7, tR8, tR9&14, tR13, tR15, tOVEN, tENCA,
tENCB, tPIPE, tGC, tION, tLV1, tLV2, tLV5, tLV6, tU7, pG1l, pG2, pG3, pG4, pG5, AD590, vDS, iNT,
vDET, v5V, v28V, i5V, i28V, vRFCAL). The command igerates a ‘Auxiliary data’ science packet. It has n
options or parameters. The graphical feedback yilwegeive is that next to the icon label a pieégurple text
will appear that says AUX. In Figure 2-64 Auxiliadhgta is being gathered about the voltage presetiteo28V
power rail, there are many Auxiliary items wherdyamlabel is used to represent them. Figure 2Hefvs
Auxiliary data being gathered about the temperatfireactor 4.

7t i ' GC3 0 | R4
: Bl
------- :
iNT
= L7 Wi hRin

vDET
Sensors 63
AD590 Cold Junction lon Trap Parameters
Yolage 5 Rail / lon Table Mumber I
Waltage 28 Fail AN WES Murmber !
Current 5 Rail Mo, Mazs of Spectra !
Current 284 Fail Repeat Period [0.1 £ !

Figure 2-64 Section D View of AUX Command
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Figure 2-65 Section A View of AUX Command
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2.6.11 Time Delay

This command is used to insert time delays in conthgquences. The sequence will reach a ‘Time Delay
command and will wait until the specified periodedapsed before doing the next step in the sequéhe
graphical feedback you will receive is that a tideday icon will appear in the bottom left-hand sidehe
simulator window when a time delay command is entened (see Figure 2-66). The example assumesg del
of two seconds is required.

**NOTE the time the icon is visible is not an imdition of the duration of the event.***

55’:: =
I

YT

0y

;

Y16

—o— ) 2

Y3

i Vi

Gdl:l—

W2

2

Sample Oven Hes

(e

Figure 2-66 Section C View of the Time Delay Commah

2.6.12 Timer

This command is used to insert monitored time delaycommand sequences. When the program encoamers
‘Timer - Start’ command it will continue throughetltommand sequence until it reaches a ‘Timer Wait’
command. If the time specified in the timer — stammand has already elapsed the program will coaton to
the next command in the command sequence. If havikedimer is still running it will wait until thepecified
time delay has finished before continuing furthehas options START and WAIT and one parameter for
START, which is the duration time in seconds. Tregpgical feedback you will receive is a timer ia@hich

will appear in the bottom left-hand side of the giator window when a timer command is encountesea (
Figure 2-68 and Figure 2-68).

***NOTE the time the icon is visible is not an imdition of the duration of the event.***
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Figure 2-67 Section C View of the Timer — Start Command
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Figure 2-68 Section C View of the Timer — Wait Command
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2.6.13 Sample Coll

This command controls the sample collector over djttions for the oven is either DOCKED or UNDOCKED
and there are no parameters. The docking mechaessents the prepared cometary samples to thenmsit.
The carousel contains a CASE oven (that will beally under the docking station at launch) as agla
selection of Medium Temperature Ovens (MTO) andnHigmperature Ovens (HTO). The graphical feedback
you will receive is that the icon representing dven-connecting pipe will lengthen to connect ittte rest of

the instrument and the text box next to the sampén will read DOCKED (as shown in Figure 2-69).

o5 [ —r] ]
s

W7
W4 {
C H

W16
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W3
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Gdl:l_
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Sample Oven

Figure 2-69 Section C View of the Sample Coll (DOCKCommand

2.6.14 Set MS

This command configures the mass spectrometeccordance with the selected lon trap Table nundrat,
powers up the high voltage items. This commandwasoptions ON and OFF. For ON there is one paramet
and this is the lon Table number. The graphicallfeek you will receive is that a value will appéathe text
boxes to the right of the label text ‘lon trap T@bumber’. The example shown uses IT 4.
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Figure 2-70 Section D View of the Set MS Command

2.6.15 MS Acquire

This command controls the mass spectrometer arnd stample measurements. This command has no eption
but four parameters; these are lon Table numberAWw@nber, the Number of Spectra required and theeRe
Period, in seconds. The graphical feedback youredkive is that values will appear in the fout tsoxes under
the title text ‘lon Trap Parameters’ (as shown iguFe 2-71).

——————— lon Trap
[ Torin |
iNT
%}_EL%:' g VAT
¥DET
Sensors G3
AD530 Cold Junction lan Trap Farametsos
Woltage v Rail |on Table Mumber !|'|' 4
Woltage 28 Fail WiGd Mumber IE
Current 5 Fail Mo, Mass of Spectra !m
Current 284 Fai Repeat Period (0.7 5] |1_5

Figure 2-71 Section D View of the MS Acquire Commagh
2.6.16 Set Inject

This command is used when an injector valve commeaqdires a variable inject time. The time delayased
on a combination of the pressure measured frorspheified pressure sensor and the two variablearkilK2.
The next time an ‘Inject’ command is used and time tdelay is set to 65534 the variable time linaicalated
from the previous ‘Set Inject’ command will be us@&tie set inject command has no options but three
parameters; these are Pressure Gauge number lgdfiland variable K2. The graphical feedback yaili w
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receive is that values will appear in the text tsourder the title ‘Current Parameter Data Table'staown in
Figure 2-72).

Command Information Current Parameter Data Table
[10G1 Constant K1 64 Constant K2 32

Command Currently Executing |1D |Set Inject G1

Total Mumber of Commands |1D

Figure 2-72 Command Information for the Set InjectCommand

2.6.17 WGA Check

This command instigates a memory check over allWi&A memory and generates a ‘Normal Progress Event’
housekeeping packet (Event ID 55103 decimal D73¥8A Memory Check’). It has no options or parameters
and there is no graphical feedback for this command

2.6.18 RF Cal.

This command instigates a calibration of the Rgdency and generates a ‘Normal Progress Event’
housekeeping packet (Event ID 55113 decimal D7&FhCalibration Report’). It has no options or paetens
and there is no graphical feedback for this command

2.6.19 DS Cal.

This command instigates a calibration check ofttheking station and generates a ‘Normal Progressntv
housekeeping packet (Event ID 55114 decimal D742dcking Station Sensor Data) as well as ~30 packets
(Event ID 55115 decimal D74Bh ‘Docking Station ®adition Report’. There are no options, or graphical
feedback for this command.

2.6.20 EOM
This command simply ends the current mode andnigteuiment software will return to safe mode. Thaneeno
options, or graphical feedback for this command.

2.6.21 Errors

The above commands (2.4.1 to 2.4.20) and theircagsd graphical feedback methods assume that the
command list is error-free. However there is a de@f error-tolerance within the simulator and doenmand
happens to not exist or have an illegal optionarameter then the following error message boxagfpear (see
Figure 2-73). If this should occur then the simoiatill take no further action (after the messagg)tand will
move on to the next command

STARTER =]

2 lnicomect 5 Ma - Commiand Skipped

Figure 2-73 Simulator Error Message Box
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2.7 Script File Converter

Command File

Command File 5 Command File 5 Script File | Formatter and &

Generator Editor Error Checker Corwerter Tranmitter

ry

Cptional

> Command File
Simulator

Figure 2-74 Module Flow Diagram — Script File Conveer

The forth step of the process (see Figure 2-7®%) select ‘Script File Converter’ from the ‘Startete’ main
menu (see Figure 2-4) the following screen will egqup(see Figure 2-75). The purpose of the ‘Sciilpt F
Converter’ is to convert the text based scriptifi® a hex format that can be transmitted to tis¢rument. The
selection of the file to convert is achieved byssieg the ‘Load’ button (located just below the rrnand File
List’ list box). To close the form press the ‘Quititton (also located just below the ‘Command Eis#’ list
box). The ‘Clear All' button clears the entire foand the ‘Clear’ button just clears the ‘Code [Ei&’ list box.

& Event Mode Command Script Converter

Command File List Code File List

Carmrmand | Dresigniatar | Action | F1 | P2 | ] |

Convert
Mode

=

Clear All

St

Flease load a
filer using the
'Load' buttan
Upon
completion
please select
the 'Stant! button

to begin the
Load | Duik | convetion Saye | Clear | Eririt

process.
Command Information Convertion Information
Mumber of Commands [_" HNumber of Commands [_" Number of Words r_-'
File Information File Information
Cammand File Name I Converted File Mame I

Figure 2-75 The File Converter Form
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The ‘View Constants’ button in the centre of thenfiowill bring up the form shown in Figure 2-76. $Horm
allows the user to select the constants used teecbthe pressure in bar specified in the commanice file to
an ADC reading in millivolts. The ‘Pressure SenSonstants’ show the reading of the pressure gauigetia
vacuum and atmospheric pressure.

- (=i
Fressure Sensor Constants
Walue at Walue at
Atmozphere Wacuum
Pressure Sensor 1 05

Prezzure Sensor2
Freszure Senzor 3
Fressune Senzor 4

Fressune Senzor 5

111

Cancel

i {111

Figure 2-76 The Pressure Sensor Constants Form

To open a source file for conversion press the d_daitton. Upon pressing the load button an ‘Opmathmon
dialog bow will appear similar to the one showrigure 2-77.

Open __ EH|
Lookin: |24 Soripts | _['—fl

= [ LY alvesFM [0 sma % alvell
-0 AuD ata [ LvCarwtsts [0 5-Reactarf [ akve?
|1 HeaterFM ([ LvTestt (3 v alvet (1 Valve3
1 Heatly Rs 1% alvelD (v alved
1 InjectFid (O RaTest [ valvel [dvalve?
"7 L-Reactarf [C3 Reactar5FM (£ valvel3 A alved
0 b 2test [ rect? [AValvels A Wakved

1] | ]

File name: I| Dpen I
Filez of type: IScriptDDcumn_ants [F.doc] _j Cancel I

™ Open as read-orly

Figure 2-77 The Source Sub-directory Select Form

Once the First common dialog box appears simphrcséhe sub-directory corresponding to the file agmu
wish to convert. Say, for example, you double-ditkhe subdirectory HeaterFM (third item in thstfir
column). A form similar to Figure 2-78 would theppear.
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e P
Laok jr: |'fj LwCorretsts j ;Ifii

LvConvtsts, doci

File: niarmne: IL-‘»-"aIvesFM.du:u: Open I
Files of type: IScriptDDcuments[*.ch_] ;I Cancel |

[ Open as read-only

Figure 2-78 The Source File Select Form

Once this has been done a list of instructiondampext should appear in the ‘Command File Liist box as
shown in Figure 2-79. Also once a source file hesnboaded the ‘Start’ button located under the titxt
‘Convert Mode’ is enabled.

i Event Mode Command Script Converter

Command File List Code File List
Cammand | Dresignatar | Aclion | F1 | B | P3 |
1 Auw D ata i =
2 Aus Data 28y Convert
3 Aus Data tLv1 Mode
4 Heater [dac] L1 Begn 30 150
b Tirne Delay 2 } Start %
3 Aux Data i
7 Al Data izay
g Time Delay 28
3 Aux Data i
10 Aux Data e
1 Heater [dac) L1 End Clear Al
12 Aux Data LR
13 Time Delay 2
14 Aux Data i
15 Auw Data 28y
16 Time Delay 2 Wiew Constants:
17 Auw D ata i
18 Aux D ata 28y
19 Aux D ata L2
20 Heater [dac] L2 Begn 30 150 Fleaze load a
21 Time Delay 2 e
% AuwData 5 ‘Ele & ds,'gg;he
2 Aus Data iy SOt ey
24 Time Delay 28 Upon
25 Aux Data i completion
26 Aux Data 28y
27 Heater [dac) L2 End = tﬁ ée.g?:rf Eblftgn
to beginthe
Quit | convertion Caie | Clear | Firt
process.
Command Information Convertion Information
Number of Cormmands 131 Mumber of Commands MHumber of Words I
File Information File Information
Command File Name JCAPTOLEMY_EGSE_FINAL\Seripts\LValvesFhALY Converted File Name: |

Figure 2-79 The File Converter Form with Source F& Open
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Once you have pressed the ‘Start’ button the tadiosl into raw hex code should appear in the list bnder the
title text ‘Code File List’ as shown in Figure 2-80

. Event Mode Command Script Converter

Command File List Code File List
Cammand | Ciesignator | Action | F1 | P2 | F3 | 1 2804 &
1 — - 2 28D
L= [1ata i = 3 2880
2 Ao Data iz Convert 4 1421010396
3 Aux Data L1 Mode 5 200002
4 Heater [dac) LA Begin 30 150 E 2804
5 Time Delay 2 >_ 7 28DE
E Aux Data gy g 30001C
7 Aus Data 28 g 2804
g Time Delay 28 10 28DE
3 Aux Data By ik 1430
10 Aux Data 2 e 2880
11 Heater [dac) Ly End Clear 4l 13 300002
12 Aus Data 11 14 2804
13 Time Delay 2 15 28DE
14 Aus Data gy 16 300002
15 Aux Data 2 i 17 2804
16 TimeDelay 2 View Constants 1B 2808
17 Aus Data gy 19 2882
18 Aux Data e 20 1433010396
13 Aux Data LYz 21 300002
peli} Heater [dac) Lw2 Begin an 180 Pleasze load a 22 2604
2 Time Delay . 2 file using the 23 280E
22 Aus Data gy e bit‘ton 24 30001C
23 Aus Data 28y ' 5 2804
24 Time Delay L Upan 26 2806
5 A Data iy completion 27 1432
26 Aux Data i2en leaze selact 28 2882
7 Heater [dac] Ly2 End = tf o 'Start buton| 129 300002 =
to begin the
Load | Quit | corvertion Save Clear | Print |
process.
Command Information Convertion Information
Mumber of Commatds !31 Iumber of Commands 131 umber of Words Igg
File Information File Information
Cammand File Name |C:APTOLEMY_EGSE_FINAL\S criptshL W alvesFMALY Converted File Name: |

Figure 2-80 The File Converter Form After File Conwersion

Once the source file has been converted the nege $6 to save the converted code file for eventual
transmission to the science instrument. To savedheerted code file simply press the ‘Save’ buttwated
under the ‘Code File List’ list box. Alternativeyypu can clear the contents of the ‘Code File List'box by
pressing the ‘Clear’ button. If a printout is red of the converted code press the ‘Print’ buttbpou select to
save the converted code to a file by pressing$aee’ button the following ‘Save As’ common dialogx will
appear (see Figure 2-81). When you press ‘Savdlleheame (that appears in the ‘File name:” bexyénerated
automatically according to the following format:

CommandFile(YY.MM.DD)@HH.mmsstxt BOLD = items that always appear
YY = year

MM = month

DD = day

HH = hour

mm = minutes

ss = seconds
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Save As I
Save in: |ﬁWkainQ L! _Eﬂ

% CormmandFile(07.05.06)E1 4. 34. 00, txt
é CormmandFile(01.05.06)E1 4. 42,24  txt
% CormmandFile(07.05.06)E15.27. 29 txt
% CormmandFile(07.05.06)E01 5. 43,05 txt
% CormmandFile(07.05.06)E16.13. 58 txt
% CornmandFile(07.05.06)E16.32. 21 txt
'i'»| CornmandFile(07.05.06)E1 6. 45,05, txt

i{% CarmmandFile[01.05.06)=16.59.2
% CarmmandFile[01.05.06)=219.39.2
@ CarmmandFile[01.05.06)=21.54.2
% CarmmandFile[01.05. 068221 .55.5
CarmmandFile[01.05. 06822 37.1
I% CarmmandFile(01.05. 10216414
I% CarmmandFile[01.05.10=16.44.0

11" May 2001

N I i
Save I
AN

ComrnandFile] 00, 07, 02)E03, 40,26, =t

File name:

Save as vpe: IDDDumEHtS [ but]

[ Open az read-only

Figure 2-81 The Converted Code File Saving Form

The format of the saved file is shown in Figure22-8he header automatically fills in the followimdormation
» Source File Name:

» Error File Generated Name:

» Date Command File was Generated:

» Time Command File was Generated:

Source File Name: C:\PTOLEMY_EGSE_FINAL\Scripts\larvtsts\LvConvtsts.doc
Error File Generated Name: CommandFile(01.05.15)@1130.txt

Date Command File was Generated: 15/05/2001

Time Command File was Generated: 13:41:20
0A3102D146020A300A311C2946020A300A33000746020A3ZXWA46020A320A39000F46020A38
0A39001146020A380A3B001446020A3A0A3D000446020A3C

Figure 2-82 An Example of a Converted Code File

There is minimal error checking at his stage dua¢ofact that by the time a command list reaches t
conversion stage it should have (if the normal sega of steps have been followed) been error chemke
simulated to remover any errors. The one thingithahecked is the length of the resulting convkdede file.
This has to be an integer number of bytes or thdtde an error during transmission. An automatieck is
completed on all files if the ‘Number of Words' lfiefound under the title text ‘Conversion Infornmati is not
an integer then the number is highlighted in redl ue converted file cannot be saved (as showiigior&
2-83).

Another feature designed to mitigate the risk abimect length fields is a check on whole commaled {those
that end in FF for end of mode - EOM). Where EONhis last instruction in the list, the program witieck to
see if the addition of ‘FF’ to the ‘Code File Lisist box will lead to an invalid file length fieldIf it will then
the program automatically adds another ‘FF’ to gimeeven byte number as shown in Figure 2-84.
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. Event Mode Command Sciipt Converter

Command File List Code File List
Cammand Designator | Action ‘ P1 | P2 | Bl ‘ 1 4504
2
1 Set M5 T4 On T 3 12060400040F
2 Tirner o ait

3 M5 Acquire T4 E 10 15

“iew Constants

s

Flease load a

file using the

'Load' buttan
Upon

completian
please select
the 'Start! button
to begin the
Load | Cluit | convertion Saie | Clear | Print |

process.
Command Information Convertion Information \

Humber of Cammands |3_ Mumber of Commands l3_ Murnber of Wards |45_
File Information File Information

Cammand Fiie Name |C:PTOLEMY_EGSE_FINALNS cript:\A%A, doc Converted Fils Hams |

Figure 2-83 The File Converter Form Showing a File.ength Error

& Event Mode Command Script Converter

Command File List Code File List

Command | Designator ‘ Action | F1 | P2 ‘ (e | 1 0000
2 19

1 Time Delay 10 3 2000E

2 ShiA Haater ShA 1 Begin el 3 19

3 Titme Delay n Mode 5 FF

4 SMA Heater SMaz Begin [ FF

5 EOM be

Clear All

View Constants|

[l

Flease load a
file uging the
'Load' buttan.
Upon
completion
please select
the 'Start’ button

1o begin the
Load Quit converion Save | Clear | Prirt |

process.

Command Information Convertion Information

Murnber of Commarnds !5 Mumber of Commands g Mumber of wiords [5

File Information File Information

Cammand File Name |C:\PTOLEMY_EGSE_FIMAL\S criptshemahsma. doc Canverted File Hame. |

Figure 2-84 The File Converter Form Showing the Addional ‘EOM’ Correction

This document and any information or descriptivearal contained therein has been communicatedifidence and is the copyrigh
property of the Open University. Neither the whot any extract may be disclosed, loaned, copiagsed for either manufacturing
tendering or other purposes without the Universitytitten consent.

©The Open University 2000




MODULUS - Ptolemy

EGSE Software User Manual (SUM)

Document no.: RO-LPT-OU-MA-3101 Date: 11" May 2001
Issue: 1.0 Page: 73 of 163

2.8 Command Formatter and Transmitter

Comimand File

Command File Command File Script File
tor [P —
Generator Editor —» Formatterand ——J»

Error Checker Converter Tranmitter

7'y

Ciptional

_____ M CommandFile |
Simulator

Figure 2-85 Module Flow Diagram — Command Formatterand Transmitter

The fifth step of the process (see Figure 2-8%) select ‘Command Formatter and Transmitter’ ftbm
‘Starter.exe’ main menu (see Figure 2-4) the foltaypscreen will appear (see Figure 2-86). The peepaf
command formatter and transmitter is to preparegny formatted command packets for transmissiahéeo
instrument (this includes all the necessary pabkatier/checksum information). The initial selectiba
required function is available from the pull dowema in the upper left-hand corner of the form.

&, Command Transmitter = E B
Command Select Command Format
Cument Sequence Total — [roon - Packet View Window

Facket D Elank.

l _.j Please select command required from
drop-down window then press select
Cancel will return you to the main
options menu.

Sequence Cantrol Blank

Length Blank

Select Cancel =
Administration Blank
SubType/Fad

Blank

Blank.
Blank
Blank Blank
Blank Blank
Blank Blank
Blank Blank
Blank Blank

Blank Blank.

I

Elank Blank
Elank
BElank
Blank
Blank
Blank

Blank

S

l Mumber of words

Reset Seq Count |

View History

Figure 2-86 The Command Transmitter Form

The following 25 commands are available from thi gown menu in the top left had corner of the scre
Simply select the required function and press 'Gel¥ou will then be presented with a variety gitions using
a mixture of dropdown menus and data entry windinaswill appear under the ‘Select’ and ‘Cancelttbos.
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Some functions may lead to the opening of anottren to enable data entry or the opening of a regite.
The sequence for form, data entry boxes or drojmdo@nus is shown in Table 2 Command Entry Sequences

Command 3 4 5 6 Comments

*M | *D |*M |#D |Manual
- - - - | Prepared file

1. Load Memory

Dump Memory *M| *D | *M -

*M *D *D _

z|z| 7=

Check Memory

Connection Test - - N _

<
%
<

Start Standby Mode (from safe mod D - - - -

D
—
=

2
3
4,
5. Copy Memory *D | *M | *D | *M
6
7
8

Select Ground Test Mode M - - . E : Gas tank sadect
Select Post Launch Mode 4 - i ]

9. Select Cruise Phase Mode L L L - _ N

10. Select Instrument Checkout Mode 3 - - - - -

11. Select HTO Conditioning Mode

12. Select MTO Conditioning Mode

13. Select CASE Conditioning Mode

14. Select Survival Evaluation Mode

N - - - - Gas tank setecti

15. Select HE Rupture Mode M
16. Select Calibration Mode M - - - - -| Gas tank setatt
17. Select Dynamic PreOps Mode M Gas tanka@n
18. Select Ice Core Analysis HTO Mode M Gask selection
19. Select Atmosphere Analysis Mode N Gagtaalection
20. Select Silicate Analysis Mode M - - - - 4  Gas tasdection
21. Select Ice Core Analysis MTO Mode M Gask selection
22. Select Additional Science M - - - - -|  Gas tank et
23. Select Safe Mode - - - - - -
24. Hazardous Function Enable i§ F - - - -
25. Parameter Update D M #D - - -

* = For BaBlock, # = For Each Word

NEM = Menu, D = Data Entry Box, F = Form,

Table 2 Command Entry Sequences

*** NOTE it should be noted that for ALL modes thember in the ‘Current Sequence Total’ text box ezt
any number between C000 and C7FF.***
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2.8.1 Load Memory

Load Memory is the first item in the ‘Command SéMtndow’ as shown in Figure 2-87. Once selected fr
the menu (by double clicking the required functaond it appearing in the upper menu window) press th
‘Select’ button.

Command Select

Current Sequence Total ||:|:||:||:|

Load Memarny

Load kemary

Curnp_Memorn

Check_Memon

Connection_T ezt

Copy_bemary

Start_Standby Miode [from zafe mode)
Select_Ground _Test Mode

Select Pozt Launch Mode A

Figure 2-87 Command Select Window for Load Memory

Having selected load memory a message box will apasking if you wish to send a previously prepdiledas
shown below in Figure 2-88.

File Send =]

Lo _l,rcuu.l.-'-iis:h to zend a preprepared file’?

Mo |

Figure 2-88 File Send Message Box

» If you select NO (if you select yes go to page 80)

Having selected NO the format is similar to thabtfer functions. The administration message bdxappear
(as shown in Figure 2-89) asking if you wish todaw acknowledgement of this packet. If you sefesta TC
Acceptance packet will be generated and sent upaipt of this packet. If you select no then nceptance
packet will be generated.
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Adminiztration |

Do you wish an acknowledgement of this packet?

Ma |

Figure 2-89 The Administration Message Box

Having either selected no or yes then the firshefoptions boxes will appear under the ‘Seleatf &@ancel’
buttons (see Figure 2-90). The list of data ertersns you will be presented with are as follows:

The Block Count

The Memory ID

The Memory Page

The Memory Offset

The Number of Words

The Word Data (one for each of the number of words)

YVVVYVYV

The block count is used to specify how many sestmirmemory you wish to load to. The select bufishich
starts off inactive) will be activated when aniadiselection is made from the menu.

- Load Memary - Block Count
Fleaze select number of blocks for memary load
packet [1-5] Bl
&
2
=3
4
b
& Salae

Figure 2-90 The Block Count Drop-Down Menu

Having selected the number of memory blocks younwgsload to, next you have to select the memorjoiD
the load memory command. This menu will appear utfteeblock count drop-down menu (which will now go
light grey indicating it is no longer active). Yauill have the option of loading to EEPROM or to RAM
(obviously you cannot write to the PROM). For aamyple of the memory ID drop-down menu see Figuéd 2-
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= LaEd et Bl o uanmt

Fleaze select number af blocks for memarny load
packet [1-6]

)il
i I
— Load Memor - Memany 1D
Pleass enter memony D for patch
Select

37 - EEPROM

Figure 2-91 The Memory ID Drop-Down Menu

Having chosen the memory ID next choose the phlysage number you wish to load to. The program
automatically presents you with a drop-down memingithe pages that correspond with the memoryH@sen
(as shown in Figure 2-92). A full list of the memadbs and associated page numbers is shown in Table

Memory ID Start Page End Page
PROM 0 1
I/O Pages (reserved) 2 3
EEPROM 4 7
RAM 8 F

Table 3 Memory ID and Associated Page Numbers

- Load Memaory - Memory Fage

Flease select the phyzsical page number for
patch 1

[pood i

~ ooos
000
0oa7

Select

Figure 2-92 The Memory Page Drop-Down Menu

Once the physical page has been chosen, the rexppwill appear. This appears under the page numbe
(which will go inactive). This drop-down menu defimthe offset into the page for the load memoryroand.

This document and any information or descriptivearial contained therein has been communicatedrifidence and is the copyright
property of the Open University. Neither the whot any extract may be disclosed, loaned, copiagsed for either manufacturing,
tendering or other purposes without the Universitytitten consent.

©The Open University 2000




MODULUS - Ptolemy

EGSE Software User Manual (SUM)

Document no.: RO-LPT-OU-MA-3101 Date: 11" May 2001
Issue: 1.0 Page: 78 of 163

The drop down menu will automatically calculate thenber of words available to write in order taiffito one
packet (reserving one word for the remaining nunafdrocks, if a number of large patches is requiteen it is
advisable to use several load memory commands)offeet is selected by using a data entry box. Séiect
button becomes active once four valid hexadecimatacters are entered (See Figure 2-93).

*** NOTE valid characters are the numbers 0-9 amalletters A-F; lowercase letters are automatiadignged
to uppercase.***

=limad M Eemani e emoriiEage

Plaase selact the phesical page number for

patoh |

004 ;]

ity e
) = | =

~ Load Memon - Patch Offzet

Please select offset into page far patch 1

Seleck:

—

Figure 2-93 The Memory Offset Drop-Down Menu

Next comes the selection of the number of wordsettoaded (see Figure 2-94). As mentioned above the
program automatically reserves 1 word for eachlbiottially. The total number of words availablessaming
only one block, i22.

If a number greater than 1 is required for subsetgpatches then 3 words (page, offset, number ofisjo
should be reserved for each patch plus the one moranum for data. For example:

If the load memory command has 3 blocks with tHie¥dang number of words 10, 5, and 1 then:
The first word number will only present you wittmaximum patch length of E (which is 15).
However, knowing that the second patch you regsitewords long you should only select up
to A (which is 10). The third block already has a@rd/reserved for it.

The second Word number will only let you seleets&he maximum patch length.

The third word only lets you select 1 word as thithe number remaining to complete a
packet and was automatically reserved by the pragrhen you selected 3 blocks at the start
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oo

000,
0008
000c
000D
000E
000F
o010

Figure 2-94 The Patch Length Drop-Down Menu

The last task is to enter data for each of thelpaturds. This is done in the ‘patch data’ datayehtx shown
below in Figure 2-95. As with the patch offset dadry box the select enables itself once fourdvatiaracters
are entered.

L B BT T

Figure 2-95 The ‘Patch Data’ Data Entry Box

Once all the data has been entered the Commandmitier Form will look something like Figure 2-38nce
you have checked the contents all that remairs igdss the ‘Transmit’ button to send the commarigtblemy.
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Command Format

-Packet View Window
ﬁﬁ_[;-_ Packet D I_ Mat Used
ﬁﬁﬁ_ Sequence Control i_ Mot Used
[omp | Length [ Hetlsed
I‘le_ﬁs_ Administration I_ Mot Uged
iﬁ?ﬁg_ SubType/Fad i_ Mat Used
rg.;-"ag_ Memomy |0/Block Count i_ Mot Used
[ﬁﬁﬁﬁ_ Phisical Page Mumber for patch 1 I_ Mot Used
'ﬁﬁﬁg_ Offzet into page for patch 1 I_ Mot Uged
iﬁﬁﬁg_ MNumber of Words in patch 1 i_ Mot Used
iﬁﬁﬁg_\_ “wiord 1 of Black 1 i_ Mot Used
[ooog | ‘word 2of Block 1 [ MotUsed
IEED_E_ Physical Page Murber for patch 2 I_ Mot Uged
iﬁﬁﬁg_ Offset into page for patch 2 i_ Mat Used
[oooz | Mumber of Words in patch 2
[ojoc | ‘Word TafBlack 2
'ﬁﬁg—[)_ Word 2 of Block 2
iﬁﬁﬁfg_ ‘whord 3of Block 2
[EF20 | Checksum
I_ Mat Used
Command Marme |Load_Memary Mumnber of words ﬁ'g_

Figure 2-96 Example Command Transmitter Form for Laad Memory

Having pressed the ‘Transmit’ button you will bee the option of transmitting the command fildPtolemy
(by pressing ‘Yes’) or not transmitting (by pressiiNo’) see Figure 2-97.

Tranzmit conformation I

Confirm - “ou wish to transmit this command to Prolemy

Figure 2-97 The Transmission Confirmation Message &

» If you selected YES (to the ‘Do you wish to sengrepared file?’ message box).

Having chosen to send a prepared file the first itkeat will appear is a common dialog form askiog yo
‘open’ the file you wish to send (see Figure 2-98)e default directory is \Working. To alter the directory
simply pull down the drop-down menu shown nexti® took in:” prompt. You may have to select theine
highest level several times to see the promptiferoot directory (for example:\).
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Date:
Page:

Document no.:
Issue:

N

Laak in; | =3 working

3 &l & [=E

?j CormmandFile(01.05.08)%E31 4. 34 00, bt
'i»| CormmandFile(01.05.08)E14. 42, 24 tat
§| CommandFile[07.05.08])@1 5,27, 29 bt
@ CormmandFile(01.05.08])E15. 49,05 bt
_E-)l CoarnrmandFile[01.05.06])=16.19.58 bt
CormmandFile(01.05.08)E16. 32, 27 bt
% CommandFile(01.05.06])@1 6. 48 05 tut

!'5')| CammandFile01.05.06])=16.59.2
|%f°| CammandFile(01.05.06])E19.39.2
@ CommandFile[07.05.06])@:27.54.2
% CammandFile(01.05.06])E21.55.5
r% CommandFile[01.05.08])=22. 371
@ CammandFile(01.05.100E16.41.4
% CommandFile(01.05.10)=16.44.0

Kl IS 3|
DOpen I
4 e |

File name: I

Files of type: | Command Files [t

[ Open as read-only

Figure 2-98 The 'Open' Common Dialog Form

Select the file you wish to send either by doullilsking directly on the file name or selecting tile name as it
appears in the ‘Fileame:’ box and pressing ‘Open’. The next form toespps the file transmit form shown in
Figure 2-99. The information is an abbreviated farfithe information you would be asked if you madhua
entered the data. First is the memory ID seleat@t &2 drop-down menu. The form selects the fieshit
selected from the drop-down menu and automaticatlyes on the next item on the form.

. File Tranzmit =] B3

Load Memory - File Transmission Parameters

fdernory | I j
57 - EEPROM

Memary Page 98 - RaM -

Fage Offset I

e B Check i you woudl ke to receive an
Adrministration acknowledgernent for each packet sert.

Clear | Cancel |

Figure 2-99 The File Transmit Form

] et
EETL

Once the Memory ID is selected the next item isMleenory page. The program automatically populates t
memory page drop-down menu with the appropriatepéfpr further information see Table 3 Memory Iia
Associated Page Numbers on page 77). The memogygrag-down menu can be seen in Figure 2-100. #s wi
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the memory ID drop-down menu the form selects its¢ item chosen from the menu and moves to the las
compulsory item which is the page offset.

iw. File: Tranzmit _ (O] x|

Load Memory - File Transmission Parameters

Memary |D |57 - EEPROM &l
hemon: Fage I ;I
]
]
Fage Offzet £
b :
o [~ ChecK I youwoudT E ho receive at
Adrministration acknowledgement for each packet sent.

Bl | Clear | Cancel |

Figure 2-100 The Memory Page Drop-Down Menu

The page offset is a data entry box (see Figur@l)-that becomes active once a memory page istedlethe
administration tick box at the bottom of the forsrain optional data field (select becomes activethehehis is
selected or not). If you require a confirmationreteipt packet then check (X) the box. Once ‘Stisgressed
the rest of the process is automatic.

*** NOTE no transmit confirmation box will appeance ‘Select’ is pressed (for prepared files onl§f).*

iw. File: Tranzsmit _ O] x|

Load Memory - File Transmission Parameters

Memany D |57 - EEPROM ]

hemon: Fage |4 _.I

Fage Offzet ||:||:||:||:|

u Eheck if you woud| ke to receive an
acknowledgement for each packet sent,

Select | Clear | Cancel |

Figure 2-101 The Page Offset Data Entry Box

Adrminiztration
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2.8.2 Dump Memory

Dump Memory is the second item in the ‘Command &alindow’ as shown in Figure 2-102. Once selected
(by double clicking) press ‘Select'.

Command Select

Current Sequence Total ||:|:||:||:|

|L|:|a|:| Memnr.ﬁ -
Check_Memaon

Connection_T ezt

Copy_bemary

Start_Standby Miode [from zafe mode)

Select_Ground _Test Mode
Select Post Launch Mode -

Figure 2-102 Command Select Window for Dump Memory

Once you have selected dump memory a message b@ppear (see Figure 2-103) asking if you wishawve
an acknowledgement of this packet. If you selestay@ C Acceptance packet will be generated andugenmt
receipt of this packet. If you select no then noeptance packet will be generated.

Admimztration |

Do you wish an acknowledgement of this packet?

Figure 2-103 The Administration Message Box
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The first option box to appear will be one askitogvimany blocks of memory you wish to dump (1-8)eTh
number is chosen from a drop-down menu as showigire 2-104. The list of data entry items you i
presented with is as follows:

The Block Count
The Memory ID
The Memory Page
The Memory Offset
The Length

VVYVYVYVYYV

— [Diump Memary - Block Count
Fleaze select_numl:uer af blocks far memony
durnp packet [1-8] .
E
-y
2
=1 3
4
a]
- Seler
a

Figure 2-104 The Block Count Drop-Down Menu

The next option to appear after the block numbdriclvwill go inactive) is the Memory ID select. TMemory
ID is selected from a drop-down menu like the dmaws in Figure 2-105. The content of this drop-danenu
is a slightly different from the one in Load memamthat you ran dump/copy from PROM (you are uadbl
load to it).
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SR Emery =B et Setmt

Fleaze select number of blocks far memory
umip packal [1:8]

Selent
— Dump Memony - Memany [0
Please enter memony 10 for dump
Select
a6 - PROM
37 - EEPROM
a8 - Rk

Figure 2-105 The Memory ID Drop-Down Menu

The next option to appear after the Memory ID gakethe Physical Page for the first dump. The Riay$age
is selected from a drop-down menu like the one shioviFigure 2-106 . The content of the drop-dowmmis
automatically generated in response to the Menrydu selected (for more information see Table 3ridey
ID and Associated Page Numbers on page 77).

— Dump Memary - Memory Page

Please select the ph_l,lsical page number far
dump 1

[oomg E
- ——

Figure 2-106 The Memory Page Drop-Down Menu

Select

Having chosen the page from which to dump, the metu lets you select the offset into the page fndnich
you wish to dump. The offset is selected by entetire desired address (in hex) into the data evitiglow
shown in Figure 2-107.
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*** NOTE valid characters for addresses are the bera 0-9 and the letters A-F, lowercase letters are
automatically changed to uppercase.***

Figure 2-107 The Memory Offset Data Entry Menu
Once the offset has been typed in the length ofitimap is the next piece of information requestdtk d@rop-
down menu for this will look similar to Figure 2-8.0

*»** NOTE that the FIRST four digits shown on a liaee the hex numbers the next number after theigH is
the decimal equivalent.***

{ 0IOFF -

Figure 2-108 The Dump Length Drop-Down Menu
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Once the length has been selected the CommandriitearsForm will look something like Figure 2-109nce
you have checked the contents all that remairs figdss the ‘Transmit’ button to send the commaritie
instrument.

Command Format

—Packet View Window

W Packet 1D I_ Mot Lged
W Sequence Contral I_ Mt Uzed
W Leragth I_ Mat Uzed
IW Administration I_ Mat Lzed
W SubType/Fad I_ Mt Lsed
W tlemany 10 /Black Count I_ Mat Uzed
W Physical Page Murnber for durmp 1 I_ Mot Used
W [Offzet inta page for dump 1 I_ Mt Used
W Murnber of Wards in dump 1 I_ Mot Lged
IW Checksum I_ Mat Uzed
I_ Mat Lzed I_ Mat Uzed
I_ Mot Lsed I_ Mt Uzed
I_ Mot Lsed I_ Mt Used
I_ Mat Lzed

I_ Mot Uszed

I_ Mat Lzed

I_ Mot Lsed

I_ Mot Lsed

I_ Mat Lzed

Commatd Hame  [Dump_Memory Nurnber of words [0

Figure 2-109 Example Command Transmitter Form for ump Memory

Having pressed the ‘Transmit’ button you will beei the option of transmitting the command fildPtolemy
(by pressing ‘Yes’) or not transmitting (by pressiilo’) see Figure 2-110.

Tranzmit conformation |

Confirm - “ou wish to transmit this command to Prolemy

Figure 2-110 The Transmission Confirmation MessagBox
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2.8.3 Check Memory

Check Memory is the third item in the ‘Command $eWindow’ as shown in Figure 2-111. Once sele¢bsd

double clicking) press ‘Select’. The check memasypnenand simply performs a checksum over the wordisan
specified block (ignoring carries).

Command Select

Current Sequence Total ||:|:||:||:|

Check Memorn

[+ L4

Load_kemary
Durmp_ kemor

Check: Memory
Connection_T ezt
Copy_bemary
Start_Standby Miode [from zafe mode)
Select_Ground _Test Mode

Select Pozt Launch Mode A

Figure 2-111 Command Select Window for Check Memory

Once you have the check memory mode a messageib@ppear (see Figure 2-112) asking if you wigh t
have an acknowledgement of this packet. If youctgles a TC Acceptance packet will be generatedsantl
upon receipt of this packet. If you select no theracceptance packet will be generated.

Admimztration |

Do you wish an acknowledgement of this packet?

Ma |

Figure 2-112 The Administration Message Box
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Having selcted ‘Yes’ or ‘No’ from the administrationessage box the list of data entry items you lvill
presented with is as follows:

The Block Count
The Memory ID
The Memory Page
The Memory Offset
The Length

VVYVYVYVYYV

The first thing to do is to choose the number gisate blocks you wish to check. The drop down nibatwill
automatically appear will look similar to Figurel23.

~ Check Memary - Block Count

Please select number of blacks for memaory
Check packet [1-8] ol
B

-y
2

=[5 3
4
a]
B 2
? o ] -\_I.
a

Figure 2-113 The Block Count Drop-Down Menu

You can specify up to eight blocks of memory toathé\ext select the memory ID you wish to use tais

either be PROM, EEPROM, or RAM. All checks perfothie this command must be from the same memory ID
(they can be different associated memory page®.nénu used to select the memory ID is shown inrEig
2-114.
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= et ermeis B ek St

Flease select riumbear of Blocks for memaony
Check paclet| 18]

i [

- Check Memaorny - Memary [C

Fleaze enter memory [0 for Check:

Select

37 - EEFROM
35 - BAM

Figure 2-114 The Memory ID Drop-Down Menu

Once the memory ID has been chosen the next mdhappear automatically showing the pages that are
available based on your choice of memory ID. Thesxmwill appear once for each block you specifthat
beginning and an example is shown in Figure 2-115.

— Chieck Memany - Memary Page

Flease select the phyzical page rrnber for
Check 1

o 7

| poom |

Figure 2-115 The Memory Page Drop-Down Menu

Select

Having selected the page number the next menu aljaw to select the offset into the page wherewish the
check to start from (this menu also appears oncedoh block). The data entry window for the pafjset will
look similar to Figure 2-116.
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Figure 2-116 The Memory Offset Data Entry Menu

The final required filed for each specified bloskie length. This is used to specify the numbevafls you
wish the check to be performed over. The data emitndow for number of words will look similar to drire
2-117, this menu will appear once for each block gelected at the beginning.

|

Figure 2-117 The Check Length Drop-Down Menu

Having completed the data entry for the number@tks you specified at the start your completednfshould
look similar to Figure 2-118. Once you have chedkedcontents all that remains is to press ther{3imat’
button to send the command to the instrument. XKaeple below shows one block of memory to be chiécke
chosen from page zero of PROM. The check stant#oad zero and is ten (A in hex) words long.
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EEEEEEE

AT A

] Che_M Emory i

Figure 2-118 Example Command Transmitter Form for Gieck Memory

Having pressed the ‘Transmit’ button you will beei the option of transmitting the command fildPtolemy
(by pressing ‘Yes’) or not transmitting (by presgsiio’) see Figure 2-119.

Tranzmit conformation

Figure 2-119 The Transmission Confirmation MessagBox
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2.8.4 Connection Test

Connection Test is the fourth item in the ‘Comm&madect Window’ as shown in Figure 2-120. Once setec
(by double clicking) press ‘Select'.

Command Select

Current Sequence Total ||:|:||:||:|

[+ le ]

Curnp_Memon
Check,_Mernor
Conrechion Test
Copy_bemaory
Start_Standby Miode [from zafe mode)
Select_Ground _Test Mode

Select Pozt Launch Mode A

Figure 2-120 Command Select Window for Connection st

Once you have the connection test mode selectezsaage box will appear (see Figure 2-121) askiyou
wish to have an acknowledgement of this packsiolf select yes a TC Acceptance packet will be ggadrand
sent upon receipt of this packet. If you selectiren no acceptance packet will be generated.

Admimztration |

Do you wish an acknowledgement of this packet?

Ma |

Figure 2-121 The Administration Message Box

The Connection test is a short command with notinpenus associated with it. Once you have selégésd or
‘no’ from the administration menu the Command Traitter Form will look something like Figure 2-122nce
you have checked the contents all that remairs isdss the ‘Transmit’ button to send the commaritie
instrument.
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DAL RARRRNARGRRRER

i Conneclion__.est i

Figure 2-122 Example Command Transmitter Form for @nnection Test

Having pressed the ‘Transmit’ button you will beey the option of transmitting the command fildPtolemy
(by pressing ‘Yes’) or not transmitting (by pregsiio’) see Figure 2-123.

Tranzmit conformation

Figure 2-123 The Transmission Confirmation MessagBox
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2.8.5 Copy Memory

Copy Memory is the fifth item in the ‘Command Sel&indow’ as shown in Figure 2-124. Once selectsd (
double clicking) press ‘Select’.

Command Select

Current Sequence Total ||:|:||:||:|

[+ le ]

Curnp_Memon
Check_Memon
Connection_Test

Copy bMemaory

Start_Standby Miode [from zafe mode)
Select_Ground _Test Mode

Select Pozt Launch Mode A

Figure 2-124 Command Select Window for Copy Memory

Once you have the copy memory mode selected a geebsx will appear (see Figure 2-125) asking if yo
wish to have an acknowledgement of this packsiolf select yes a TC Acceptance packet will be ggadrand
sent upon receipt of this packet. If you selecthen no acceptance packet will be generated.

Admimztration |

Do you wish an acknowledgement of this packet?

Ma |

Figure 2-125 The Administration Message Box

Having chosen whether you wish to receive an ackedgement, the list of data entry items you will be
presented with is as follows:

The Block Count

The Memory Page — Source

The Memory Offset — Source
The Memory Page — Destination
The Memory Offset — Destination
The Number of Words

VVVVYVYVY
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The first item is the block count, which is useagpecify how many sections of memory you wish tpyctsom.
The drop-down menu for the block count will lookndliar to the one shown Figure 2-126.

- Copy Memary - Block Count

Fleaze select block count for copy memony

Select

0007 -

0002
0oo3
0oo4
0005

Figure 2-126 The Block Count Drop-down Menu

Having chosen how many blocks you wish to copyrituet task is choose the source memory page frorohwhi
to copy the required data. The drop-down menuHersource memory page will look similar to Figurg&2 .

~Copy Memoary - Source Page

Flease select source page for copy memary 1

Select

000 j
_{0oos -
ooog
| D00,
0oog
0oac
0ac - |
O00E Slei| =l

_

Figure 2-127 The Source Page Drop-down Menu

Once the source page is selected the next menuegilest the offset in to the page, that the btodée copied
from starts at. The data entry box for the souftsebwill look similar to Figure 2-128.
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Figure 2-128 The Source Offset Data Entry Box

Next the destination page is chosen. The destmaége drop down menu looks similar to Figure 2:129

Figure 2-129 The Destination Page Drop-down Menu

After the destination page menu is the destinatffset data entry window as shown in Figure 2-130.

tendering or other purposes without the Universitytitten consent.
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B e e

i

Figure 2-130 The Destination Offset Data Entry Box

The block length can be anything between 1 and @f5list shows the decimal number on the rightehside
and the list and the resulting hexadecimal numbehe left-hand side.

[
[ O0FE - 248

00FS - 249
O0F4 - 250
OOFE - 251
OOFC - 252
0OFD - 253
OOFE - 254
| 00FF - 255

Figure 2-131 The Block Length Drop-down Menu

Once you have chosen the length of the block ty ¢egual to the number of blocks you chose in tbek

count) the finished form should look similar to &ig 2-132. To transmit the command packet to thgument
press ‘Transmit’.
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In the following example (see Figure 2-132) twodi® were chosen:
The first is a six-word block that was copied frpage 1 offset O to page 4 offset A (10)
The second was a C (12) word block copied from dagffset A (10) to page 6 offset B (11)

Command Format

- Packet View Window

W Packet D [— Mot Lsed
W Sequence Contral [_" Mat Used
!ﬁaﬁ_‘ Length [— Mot Lsed
"ﬂﬁ—“ Admiistration [— Mot Lsed
W SubTypedPad [— Mot Used
W" Block Count [_" Mat Used
ﬁﬁ_‘ Source Page 1 [— MNat Lzed
W Source Oifset 1 [— Mot Lsed
non4 Destingtion Page 1 [_" Mat Used
W Destination Offset 1 [_" Mot Uzed
W_‘ Block Length 1 [— MNat Lsed
W Source Page 2 [— Mot Lzed
W Source Offeet 2 [_" Mat Used
W_‘ Destination Page 2
!EIEB—_“ Destination Offset 2
W Elock Length 2
m—" Checlaum
[_‘ Mot Uzed
[_“ Mot Used

Cormmand Marne iCopy_Memory Mumber of wards F;f_‘

Figure 2-132 Example Command Transmitter Form for @py Memory

Having pressed the ‘Transmit’ button you will beei the option of transmitting the command fildPtolemy
(by pressing ‘Yes’) or not transmitting (by pressiilo’) see Figure 2-133.

Tranzmit conformation I

Confirm - “ou wish to transmit this command to Prolemy

Figure 2-133 The Transmission Confirmation MessagBox

This document and any information or descriptivearal contained therein has been communicatedifidence and is the copyrigh
property of the Open University. Neither the whot any extract may be disclosed, loaned, copiagsed for either manufacturing
tendering or other purposes without the Universitytitten consent.

©The Open University 2000




MODULUS - Ptolemy

EGSE Software User Manual (SUM)

Document no.: RO-LPT-OU-MA-3101

Date: 11" May 2001
Issue: 1.0

Page: 100 of 163

2.8.6 Start Standby

Start Standby is the sixth item in the ‘Command8eWindow’ as shown in Figure 2-134. Once seleigd
double clicking) press ‘Select’.

Command Select

Current Sequence Total ||:|:||:||:|

Start Standby Made [from zafe made]

Load_kemary
Curnp_Memon
Check_Memon
Connection_T ezt

[+ L4

Start Standby Mode [from safe mode)
Select_Ground _Test Mode
Select Post Launch Mode -

Figure 2-134 Command Select Window for Start Standp

Once you have selected start standby mode a melseagell appear (see Figure 2-135) asking if yash to
have an acknowledgement of this packet. If youcsgles a TC Acceptance packet will be generatedsand
upon receipt of this packet. If you select no theracceptance packet will be generated.

Admimztration |

Do you wish an acknowledgement of this packet?

Ma |

Figure 2-135 The Administration Message Box

Start standby is normally the first mode run andecs the transition from ‘safe mode’ to ‘scienced®o The

first menu you will be presented with will ask fromtich area of memory you wish the science modevsoé
to start. The menu looks similar to Figure 2-136.

This document and any information or descriptivearal contained therein has been communicatedifidence and is the copyrigh

property of the Open University. Neither the whot any extract may be disclosed, loaned, copiagsed for either manufacturing
tendering or other purposes without the Universitytitten consent.

©The Open University 2000




MODULUS - Ptolemy

EGSE Software User Manual (SUM)

Document no.: RO-LPT-OU-MA-3101 Date: 11" May 2001
Issue: 1.0 Page: 101 of 163

Figure 2-136 The Science Mode Code Page Entry Drajswn Menu

Once the code page has been selected the nexteitprined is the offset into the selected page. iBsglected
from a data entry window similar to Figure 2-137.

Figure 2-137 The Science Mode Code Page Offset D&tatry Window

After you have chosen the start code page offsstssage box will appear asking if you wish to emaloly
stored telecommands. The message box will lookHikere 2-138.
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Stored TC Query i

Do wou wizh Stored TC's to be ENABLED?

Mo |

Figure 2-138 The Stored TC’s Query Message Box

One you have chosen ‘Yes’ or ‘No’ in the messagethe command packet is complete and should lookKasi
to Figure 2-139. To send the command press ‘Trahsmi

In the following example (see Figure 2-139) thetgtage chosen was page 1 with an offset of zedcstored
TCs were not enabled.

Command Format

- Packet View Window

lﬁf_ Facket |0 I_‘ Mot Uged
IEED—_ Sequence Contral I_‘ Mot Used
[ﬁﬁg_lg— Length I_' Mot Used
[tact | Administiation [ MotUsed
[ﬁﬁg_g_ SubType/Fad I_‘ Mat Uzed
[ﬁﬁg—1_‘ Scinece Mode Code Page I_‘ Mot Uged
[ﬁﬁg_g— Science Mode Entry Point l_' Mot Used
[oooo | Stered TC Enable/Disable [ MotUsed
[cCas | Checksum [ Motlsed
l_‘ Mot Uged I_‘ Mot Uged
I_‘ Mot Uzed l_' Mot Used
I_‘ Mat Uzed I_' Mat Uzed
l_‘ Mat Used I_‘ Mt Lsed
l_‘ Mot Uged

I_‘ Mot Uzed

I_‘ Mot Uzed

[ MotUsed

l_‘ Mot Uged

l_‘ Mot Uzed

Cammand MName |Start_Standhy Made (fram safe mode) MNurnber aof wards [5—

Figure 2-139 Example Command Transmitter Form for $art Standby

Having pressed the ‘Transmit’ button you will b&e the option of transmitting the command fild*tolemy
(by pressing ‘Yes’) or not transmitting (by pregsiilo’) see Figure 2-140.
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Tranzmit conformation |

Confirrm - 'ou wigh to trangmit this command to Prolemy

Tes |

Figure 2-140 The Transmission Confirmation MessagBox
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2.8.7 Ground Test Mode

Ground Test Mode is the seventh item in the ‘Conraelect Window’ as shown in Figure 2-141. Once
selected (by double clicking) press ‘Select’.

Command Select

Current Sequence Total ||:|:||:||:|

Select Ground Test Mode

[+ le ]

Load_kemary

Curnp_Memon

Check_Memon

Connection_T ezt

Copy_bemary

Start_Standby Mode [from zafe mode

Select Giound. Test Mode
Select Post Launch Mode -

Figure 2-141 Command Select Window for Ground Testlode

Once you have selected ground test mode a mesea&geilbappear (see Figure 2-142) asking if yoshwvio
have an acknowledgement of this packet. If youcségles a TC Acceptance packet will be generatedsand
upon receipt of this packet. If you select no theracceptance packet will be generated.

Admimztration |

Do you wish an acknowledgement of this packet?

Ma |

Figure 2-142 The Administration Message Box

Once you have chosen if you wish to receive an @steatdgement you will be asked which gas tank yoshwo
use (the choice is arbitrary). The drop-down meoxifor gas tank selection is shown in Figure 2-143.
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o |

S [0

[T |

Figure 2-143 Helium Tank Select Option Box

Once you have selected the gas tank you wish ttheseommand is ready to be sent and should resembl
Figure 2-144. To send the command press ‘Transmit’.

i

frac
[coon
| [T
froct
[oimo
Jooo
[cese
|
|
|
|
|
|
|
|
|
|
|
|

|5elect Ground_Test Mode '

Figure 2-144 Example Command Transmitter Form for Gound Test Mode

This document and any information or descriptiveemal contained therein has been communicatednfidence and is the copyrigh
property of the Open University. Neither the who@ any extract may be disclosed, loaned, copiagsed for either manufacturing
tendering or other purposes without the Universitytitten consent.

©The Open University 2000




MODULUS - Ptolemy

EGSE Software User Manual (SUM)

Document no.: RO-LPT-OU-MA-3101 Date: 11" May 2001
Issue: 1.0 Page: 106 of 163

Having pressed the ‘Transmit’ button you will b&ei the option of transmitting the command fild*tolemy
(by pressing ‘Yes’) or not transmitting (by pregsiilo’) see Figure 2-145.

Tranzmit conformation |

Confirrm - 'ou wigh to trangmit this command to Prolemy

Yes

Figure 2-145 The Transmission Confirmation MessagBox
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2.8.8 Post Launch, Cruise Phase & Instrument Checkout

The Post Launch, Cruise Phase & Instrument Cheakodies are item numbers 8-10 respectively in the
‘Command Select Window’ as shown in Figure 2-14i6e Example shown is Post Launch Mode. Once selected
(by double clicking) press ‘Select'.

Command Select

Current Sequence Total ||:|:||:||:|

Select_|nztrument_Checkout Mode

Select HTO_Conditioning Mode
Select_MTO_Conditioning Mode —
Select_CASE_Conditioning Mode
Select_Survival_Ewvaluation Mode

Select HE Rupture Mode i

Figure 2-146 Command Select Window for Post LauncMode

Once you have selected either post launch, criiaegor instrument checkout mode a message boappéar
(see Figure 2-147) asking if you wish to have dmawledgement of this packet. If you select ye<a T
Acceptance packet will be generated and sent upmgipt of this packet. If you select no then nceptance
packet will be generated.

Administration |

Do you wish an acknowledgement of this packet?

Ma |

Figure 2-147 The Administration Message Box

For either post launch, cruise phase or instrurobatkout mode there are no data entry screensrened 6es’
or ‘No’ has been selected from the administrati@ssage box the command packet is complete anddslomk
something like Figure 2-148.

The example command packet shown (see Figure 2vtd8¥or Cruise Phase Mode with no acknowledgement
required (although the packets would look similad &e of a similar length for Post Launch, Cruibage &
Instrument Checkout modes).
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|
-
|
f—
-0
]
-
]
-
|
f—
-0
]

RRANARRANARNARERRRR!

Select_Cruise_Fhase Mode

Figure 2-148 Example Command Transmitter Form for Guise Phase

Having pressed the ‘Transmit’ button you will beei the option of transmitting the command fildPtolemy
(by pressing ‘Yes’) or not transmitting (by presgsiho’) see Figure 2-149.

Tranzmit conformation

Figure 2-149 The Transmission Confirmation MessagBox
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2.8.9 HTO Conditioning, MTO Conditioning & CASE Condition ing

The HTO Conditioning, MTO Conditioning & CASE Cotidhing modes are item numbers 11-13 respectively
in the ‘Command Select Window’ as shown in FigwE5D. The example shown is select HTO conditioning
mode. Once selected (by double clicking) pres&el

Command Select

Current Sequence Total I|:|:||:||:|

Select HTO Conditianir: :J

Select Inztrument. Checkout Maode -

Select_MTO_Conditioning Mode
Select CASE_Conditioning Maode
Select_Survival_Ewvaluation Mode
Select HE_Rupture Mode
Select_Calibration Mode

Select Dynamic Prelps Mode i

Figure 2-150 Command Select Window for HTO Conditiaing Mode

Once you have selected either HTO Conditioning, MI@hditioning or CASE Conditioning mode a message
box will appear (see Figure 2-151) asking if yaghwto have an acknowledgement of this packebif select
yes a TC Acceptance packet will be generated amdug®n receipt of this packet. If you select nertimo
acceptance packet will be generated.

Admimztration |

Do you wish an acknowledgement of this packet?

Ma |

Figure 2-151 The Administration Message Box
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***More information due to be added during the negftware update***
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2.8.10 Survival Evaluation

Survival Evaluation is the fourteenth item in tl@@mmand Select Window’ as shown in Figure 2-15Zén
selected (by double clicking) press ‘Select’.

Command Select

Current Sequence Total ||:|:||:||:|

Select Survival Evaluation Mode _-rJ

Select_Post_Launch Mode -
Select_Cruize_Phaze Mode
Select Inztrument Checkout Mode

Select Survival Evaluation Mode
Select HE_Rupture Mode
Select_Calibration Mode
Select_Dynamic_Prelpz Mode
Select lce Core Analyziz HTO Mode -}

Figure 2-152 Command Select Window for Survival Evimation Mode

Once you have selected Survival Evaluation modessage box will appear (see Figure 2-153) askiyaoui
wish to have an acknowledgement of this packsiolf select yes a TC Acceptance packet will be ggadrand
sent upon receipt of this packet. If you selectirem no acceptance packet will be generated.

Admimztration |

Do you wish an acknowledgement of this packet?

Ma |

Figure 2-153 The Administration Message Box
For Survival Evaluation mode there are no datatilyoues and once you have chosen from ‘Yes’ and iitNo
the administration message box the command packetis complete and should look similar to Figurg52.

The example shown (see Figure 2-154) assumes yaurbguested confirmation of the command packet by
selecting yes from the administration message box.
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Figure 2-154 Example Command Transmitter Form for $irvival Evaluation Mode

Having pressed the ‘Transmit’ button you will beey the option of transmitting the command fildPtolemy
(by pressing ‘Yes’) or not transmitting (by pregsiio’) see Figure 2-155.

Tranzmit conformation

Figure 2-155 The Transmission Confirmation MessagBox
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2.8.11 HE Rupture, Calibration, Dynamic PreOps, Ice Core Aalysis HTO, Atmosphere
Analysis, Silicate Analysis, Ice Core Analysis MT Additional Science

The above commands are item numbers 15-22 resphcitivthe ‘Command Select Window’ as shown in
Figure 2-156. The example shown is He Rupture Mode.

Command Select

Current Sequence Total ||:|:||:||:|

Select HE Hupture Mode

Select HE Rupture Mode

Select_Calibration Mode

Select_Dynamic_Prelpz Mode
Select_lce_Caore_dnalyziz HTO Mode
Select_Atmozphere_Analyzis Mode
Select_Silicate_Analyziz Mode

Select_|ce Caore_fnalyziz MTO Mode

Select Additional Science A

Figure 2-156 Command Select Window for He Rupture Mde

Whichever option is highlighted in the ‘commandestiwindow’ must then be chosen by pressing thiet$e
button Once you have selected this mode a messageilh appear (see Figure 2-157) asking if yoshvio
have an acknowledgement of this packet. If youctefes a TC Acceptance packet will be generatedsand
upon receipt of this packet. If you select No theracceptance packet will be generated.

Admimztration |

Do you wish an acknowledgement of this packet?

Ma |

Figure 2-157 The Administration Message Box
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Once this has been done you will be asked to seleich gas tank you would like to use in your seddanode.
The option window will look like Figure 2-158.

o I |

I (001

|0002 |

Figure 2-158 Helium Tank Select Option Box
Once you have chosen your gas tank the ‘Packet Wavdow' should look something like Figure 2-159.

] Selecl_'_.FlUture Mode

Figure 2-159 Example Command Transmitter Form for H& Rupture Mode

Having pressed the ‘Transmit’ button you will beei the option of transmitting the command fildPtolemy
(by pressing ‘Yes’) or not transmitting (by pregsiio’) see Figure 2-160.
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Tranzmit conformation |

Confirrm - 'ou wigh to trangmit this command to Prolemy

Tes |

Figure 2-160 The Transmission Confirmation MessagBox
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2.8.12 Select Safe Mode

Select Safe Mode is the twenty-third item in then@nand Select Window' as shown in Figure 2-161.60nc
selected (by double clicking) press ‘Select'.

Command Select

Current Sequence Total ||:|:||:||:|

B

o

Select_Atmozphere_Analyziz Mode
Select_Silicate_Analyziz Mode
Select_lce Caore_fnalyziz MTO Mode
Select Additional Science

Select Safe Mode
Hazardouz_Function_Enable
Farameter |pdate

=
-

Figure 2-161 Command Select Window for Select Saféode

Once you have selected Select Safe Mode a meseageilbappear (see Figure 2-162) asking if yoshwio
have an acknowledgement of this packet. If youcs&fes a TC Acceptance packet will be generatedsantl
upon receipt of this packet. If you select No theracceptance packet will be generated.

Admimztration |

Do you wish an acknowledgement of this packet?

Figure 2-162 The Administration Message Box

Once ‘Yes or ‘No’ have been chosen from the adrrizii®n message box the command packet is compiete
should look something like Figure 2-163. Apart froging commanded directly into Safe Mode the imstrot
should automatically enter Safe Mode, should aserfault occur and at the end of an executed mode.
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i

o

s = =

:

ST

B elect_Safe Mode

Figure 2-163 Example Command Transmitter Form for &lect Safe Mode

Having pressed the ‘Transmit’ button you will beey the option of transmitting the command fildPtolemy
(by pressing ‘Yes’) or not transmitting (by pregsiio’) see Figure 2-164.

Tranzmit conformation

Figure 2-164 The Transmission Confirmation MessagBox
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2.8.13 Hazard Function Enable

Hazard Function Enable is the twenty-fourth itenthia ‘Command Select Window’ as shown in Figures3-1
Once selected (by double clicking) press ‘Select’.

Command Select

Current Sequence Total ||:|:||:||:|

Hazardouz Function: Enable _-r_I

Select_|lce_Core_fnalyziz HTO Mode -
Select_Atmozphere_Analyziz Mode
Select_Silicate_Analyziz Mode

Select_lce Caore_fnalyziz MTO Mode
Select_Additional_Science

Select Safe Mode

Hazardous Function Enable

Farameter |pdate i

Figure 2-165 Command Select Window for Hazard Funéabn Enable

Once you have selected this mode a message boappidlar (see Figure 2-166) asking if you wishaeehan
acknowledgement of this packet. If you select yg€aAcceptance packet will be generated and sem up
receipt of this packet. If you select no then noeptance packet will be generated.

Administration |

Do you wish an acknowledgement of this packet?

Ma |

Figure 2-166 The Administration Message Box

Having selected Hazard Function Enable the firshofe hazard select masks should appear. The ofrthe
masks is; PWM — Valve - Critical. The masks contaiack boxes that can be individually selected.

Once you have selected all the items you wish &blen(unchecked items will be disabled) press &eld you
wish to start again at any time press ‘Clear’.dtiyhave accidentally selected an item click onctieckbox
again and it will be deselected. For details ofRlése Width Modulation mask (PWM) enable mask (Sgere
2-167) which covers the enabling of all the reaxtod heaters in the instrument. The two windovikeat
bottom of the form show the binary mask and theltiegy Hexadecimal value.
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. Command Mazk Generator

I Bi

| 0000000000000000 '

{0000

Figure 2-167 The PWM Enable Mask

The next mask to appear will be the Valve mask Egere 2-168).
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i Command Maszk Generator

Yalve EnablefDisable Mask

Flease select check boses of tems pou-wish enabled -
All unchecked tems will be dizabled

[ Bit15 - Injector Yalve ©

[ Bit 14 - lnjector Yalve B

[ Bit13 - Injector Yalve &

[ Bit12 - Walve 16 [3-way]
[ Bit11 -Valve 15

[T Bit10-Valve 14

[T Bit09-Valve13

[T Bit 08 -alve 171 [3-way]
[ Bit07 -Valve 10

[T Bit 06 - Yalve 3

[ Bit 05 -Valve 8

[ BitD4-Valve 7

[T Bit03-Valve 4

[T Bit02-Valve 3

[ Bit 01 -Yalve 2

[ Bit 00 -Yalve 1

wher completed press select - 1f vow wish ta start
again Press clear

Select |

Mask Results

{ooooooog By

[ooo0 Hex

Figure 2-168 The Valve Enable Mask

The third and last mask to appear will be the aaltitems mask (see Figure 2-169). This mask cawéssion
critical items such as the docking station monitiog, ion trap high voltage and the Shape Memoryatcr
(SMA) heaters responsible for opening the heliusmtgaks.
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*** NOTE if you select one SMA heater the other da@automatically disabled, to select a differekt/Spress
‘Clear’.

i, Command Mask Generatur [_I_ |_

Bt et Ueed

=

ml

[T Bit
[T Bit
[T Bit
[T Bit
o
ml

ml
o
F
I Bit
F
e
|

F

[ooooonon 1|

Figure 2-169 The Critical ltems Mask
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Having filled in the required masks the Commandn§raitter Form will end up looking something likegkie
2-170. Now simply press the ‘Transmit’ button.

- Packet View Window

rﬁ_ Packet I I_ Mot Used
ﬁu_g_ Sequetce Contral |_ Mt Used
W Lenath |_ Mat Uszed
rm?g_ Adrinistration |_ Mat Used
IEDD_ SubType/Pad I_ Mat Uszed
[os24 PWM Enable/Disable Mask [ MotUsed
W Walve Enable/Dizable Mazk |_ Mat Uzed
W Critical Enable/Disable Mask |_ Mat Uzed
I}_\ﬁ)_ Checksum I_ Mot Used
I_ Mat sed I_ Mot Used
I_ Mat Used |_ Mat Uszed
|_ MHat Used |_ Mat Uzed
|_ Mot Used |_ Mot Uzed
I_ Mat Used

I_ Mat sed

I_ Mot Uszed

|_ Mot Used

I_ Mat Used

I_ Mat sed

Cemmand Mame |Hazardous_Function_Enabls Mumber of wards |9_

Figure 2-170 Example Command Transmitter Form for Hazard Enable.

Having pressed the ‘Transmit’ button you will beei the option of transmitting the command fildPtolemy
(by pressing ‘Yes’) or not transmitting (by pregsiilo’) see Figure 2-171.

Tranzmit conformation |

Confirm - “ou wish to transmit this command to Prolemy

Figure 2-171 The Transmission Confirmation MessagBox
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2.8.14 Parameter Update

Parameter Update is the last item in the ‘Commaaldcd Window’ as shown in Figure 2-172.

Command Select

Current Sequence Total ||:|:||:||:|

Farameter - pdate _..,J

Select_|lce_Core_fnalvziz HTO Mode -
Select_Atmozphere_Analyziz Mode
Select_Silicate_Analyziz Mode

Select_lce Caore_fnalyziz MTO Mode
Select_Additional_Science

Select_5Safe Mode

Hazardous Function Enable

Figure 2-172 Command Select Window for Parameter Ugate

Once you have selected Parameter Update mode agedssx will appear (see Figure 2-173) askin@if y
wish to have an acknowledgement of this packsfolf select Yes a TC Acceptance packet will be geadr
and sent upon receipt of this packet. If you sdli&xthen no acceptance packet will be generated.

Admimztration |

Do you wish an acknowledgement of this packet?

Ma |

Figure 2-173 The Administration Message Box

The first menu to appear after the administratiox is the parameter table offset data entry boxs iEhshown
in Figure 2-174. A list of the parameter table addes is contained in an Appendix A.
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Figure 2-174 The Parameter Table Offset Data EntryBox

The next menu to appear will request you to sélechumber of sequential parameters to be updated.
number of sequential parameters that can be updatete command packet is 1-23.

Harametend mrate = iffEet:

oo1s-2A

o1k - 22

Figure 2-175 The Number of Parameters to Update Dp-down Menu
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Lastly the values for the updated parameters aveashfrom a data entry window as shown in Figut& @-
One data window will appear for each of the paransetip to the number of parameters selected at the
beginning.

Figure 2-176 The Parameter Input Value Data Entry Bx

Once the value of the chosen parameter/parameteompleted the completed packet should look ambd
Figure 2-177. The example shown in Figure 2-17drmass that you wish to change the first two wordthef
parameter table to ‘0000’ and ‘0000’ respectively.

T

A

[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |

Parameter_Update

Figure 2-177 Example Command Transmitter Form for Rirameter Update
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Having pressed the ‘Transmit’ button you will b&ei the option of transmitting the command fild*tolemy
(by pressing ‘Yes’) or not transmitting (by pregsiilo’) see Figure 2-178.

Tranzmit conformation |

Confirrm - 'ou wigh to trangmit this command to Prolemy

Yes |

Figure 2-178 The Transmission Confirmation MessagBox
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3 PTOEGSEL.1.EXE

3.1 House keeping and Science Data Packet Formats

3.1.1 House Keeping Packets

A lander housekeeping packet has a set size ofvb4ds; a tabular representation is shown in Figute Of
these 141 words 13 are used by the lander to praaidting information and error checking (showrblag
text). Inside each lander packet are four Ptoleagkets with a total word count of 128 words. Thaatormat
of the Ptolemy packets has some flexibility corgdiin it to deal with Ptolemy packets of differéamgths (see
Table 4). The first 32 words of a complete houspkagpacket (including the header shown in red)ideatical
to an entire concise housekeeping packet. Thefuseammplete housekeeping packet allows the seBtmlémy
packet to be a shorter 16-word packet.

1ACF FC1D Packet ID | Seq. ID PKT Len] T1 T2 T3
null/Type | Sub/Pad Format ID Packet ID | Seq. ID PKT Len] T1 T2
T3 null/Type | Sub/Pad Format IDCO1 C02 C03 C04
C05 C06 Cco7 C08 C09 C10 C11 C12
C13 C14 C15 C16 C17 C18 C19 C20
C21 C22 C23 V01 V02 V03 V04 V05
V06 V07 V08 V09 V10 V11 V12 V13
V14 V15 V16 V17 V18 V19 V20 V21
V22 V23 V24 V25 V26 V27 V28 V29
V30 V31 V32 Packet ID | Seq. ID PKT Len] T1 T2
T3 null/Type | Sub/Pad Format IDCO1 C02 C03 C04
C05 C06 Cco7 C08 C09 C10 C11 C12
C13 C14 C15 C16 C17 C18 C19 C20
C21 C22 C23 Packet ID | Seq. ID PKT Len] T1 T2
T3 null/Type | Sub/Pad Format IDCO1 C02 C03 C04
C05 C06 Cco7 C08 C09 C10 C11 C12
C13 C14 C15 C16 C17 C18 C19 C20
C21 C22 C23 CRC1 CRC2

*Each cell in the table represents 1 word (16-bit& bytes where 1 byte equals 8 bits)

Figure 3-1 Template for Lander House Keeping Packet

Blue — Lander Packet Header/Footer:

e Packet ID

e Sequence ID
» Packet Length
e Lander Transmission Time 1, Time 2, Time 3
e Null/Packet Type

e Packet Sub Type/Pad
e Format ID
e CRC1 & CRC2 (shown in footer)
Red — Ptolemy Packet Header:

e Packet ID

e Sequence ID

e Packet Length

e Current Lander Time 1, Time 2, Time 3
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*  Null/Packet Type
» Packet Sub Type/Pad
e FormatID
Black — Fixed Content:
The first 23 words of a complete HK packet are fabahto a concise HK packet. This allows some
flexibility whilst ensuring that the first/third d@rfourth Ptolemy packets are HK.
Pink — Variable Content:
As the total length of a packet is fixed the valeatontent could be either (1) be a complete HKkpac
(48 words) followed by one of the smaller TC aceept packets (16 words); (2) a concise HK packet
(32 words) followed by any other 32-word packetr(nally another concise HK packet at times of low

activity).
Packet Name Packet ID Type Sub Type | Length | Length | Structure
(hex) dec (hex) (Bytes) | (Words) ID

Concise HK 0F34 3 (03) 25 (19) 64 32 01
Complete HK 0F34 3 (03) 25 (19) 96 48 02
TC Acceptance 0F31 1(01) 1(01) 32 16 -
TC Acceptance OF31 1(01) 2 (02) 32 16 -
Failure
Normal Progress 0F37 5 (05) 1(01) 64 32 -
Event
Warning Event 0F37 5 (05) 2 (02) 64 32 -
Memory Dump 0F39 6 (06) 6 (06) 64 32 -

Table 4 Ptolemy House Keeping Packet Information
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3.1.2 Science Packets

A lander packet has a set size of 141 words; daabepresentation is shown in Figure 3-2. Of thibse words
13 words are used by the lander to provide rodutifaymation and error checking (shown as blue tdrgide
each lander packet is one Ptolemy science packietawbtal word count of 128 words including thader. The

exact format of the Ptolemy packet depends ofythe bf science data to be sent (see Table 5).

1ACF FC1D PacketID | Seq. ID PKT Len] T1 T2 T3
null/Type | Sub/Pad Format ID Packet ID | Seq. ID PKT Len] T1 T2
T3 null/Type | Sub/Pad Format IDVO01 V02 V03 V04
V05 V06 Vo7 V08 V09 V10 V11l V12
V13 V14 V15 V16 V17 V18 V19 V20
V21 V22 V23 V24 V25 V26 V27 V28
V29 V30 V31 V32 V33 V34 V35 V36
V37 V38 V39 V40 V41 V42 V43 V44
V45 V46 V47 V48 V49 V50 V51 V52
V53 V54 V55 V56 V57 V58 V59 V60
V61l V62 V63 V64 V65 V66 V66 V67
V68 V69 V70 V71 V72 V73 V74 V75
V76 V77 V78 V79 V80 V81l V82 V83
V84 V85 V86 V87 V88 V89 V90 Vol
V92 V93 V94 V95 V96 V97 V98 V99
V100 V101 V102 V103 V104 V105 V106 V107
V108 V109 V110 V111 V112 V113 V114 V115
V116 V117 V118 CRC1 CRC2

*Each cell in the table represents 1 word (16-bit2 bytes where 1 byte equals 8 bits)
Figure 3-2 Template for Lander Science Packet

Blue — Lander Packet Header/Footer:
e Packet ID
e Sequence ID
e Packet Length
e Lander Transmission Time 1, Time 2, Time 3
e Null/Packet Type
e Packet Sub Type/Pad
e Format ID
* CRC1 & CRC2 (shown in footer)

» Packet ID
e Sequence ID
» Packet Length
e Current Lander Time 1, Time 2, Time 3
e Null/Packet Type
e Packet Sub Type/Pad
e FormatID

Pink — Variable Content

Contains any one of the science packets (Auxilismmmary spectrum, complete spectrum)
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Packet Name Packet ID Type Sub Type | Length Length | Structure
(hex) dec (hex) | dec (hex) | (Bytes) | (Words) ID
Auxiliary Science OF3C 20 (14) 3 (03) 256 128 01
Data
Summary Spectrum OF3C 20 (14 3 (03 256 128 02
Complete Spectrum OF3C 20 (14 3 (03 254 128 03

Table 5 Ptolemy Science Packet Information
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3.2 Starting PTOEGSE1.1.EXE
3.2.1 General

The information interpretation part of the EGSEgreom is performed by a file called ‘ptoEgsel.1.ekeill
appear on the desktop as an icon similar to thesbown in Figure 3-3. Double click this icon torsthe
program.

Figure 3-3 PTOEGSEL.1.EXE desktop icon.

Upon execution you will be presented by a scresnilai to that shown in Figure 3-4. Each of the caamds on

the tool bar are covered as separate topics bireflyis chapter and more extensively in sectio@s23to 3.2.7.

Figure 3-4 PTOEGSE1.1.EXE Start-up form.
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Once opened there will be an option bar at theofdpe form containing pull-down menus titled; Filgisplay,
Monitor HK, Calibration, Test, and Export. This atealt with individually in the following sections:

» File

The ‘File Menu’ shown in Figure 3-5 allows the usetoad a source file for display if required (dieernative
is to select real-time data collection — see thisplay Menu’). When selected the ‘File Menu’ bringsthree
options that relate to the type of formatting toelmeployed on the file to be opened. The ‘Exit’ opttloses the
whole program.

Qrs]:l[ag toritar HE.  Calibration Test  Export
Load Fils [Londit Packels]
Load Fils [Ptolemy Packets]
Load File [BaAL format)

Exit

Figure 3-5 The File Menu

» Display

The ‘Display Menu’ shown in Figure 3-6 allows theeuto select what parts of the source file/reaétdata
they wish to display. When selected the ‘DisplaynMiebrings up three options that relate to the typdata to
be displayed plus two additional options.

& Ptolemy EGSE

File BEEECEMN Mornitor HE.  Calibration  Test  Export
Caricize Data
Raw Dats
Summary

v Bute Reverse
Real Time Data Callection

Figure 3-6 The Display Menu

The data types are:

Concise Data — This a small 8 element table that shows the ¢fach individual packet. Normally however a
lander packet will either contain only 4 packefsybich numbers 1,2 and 4 should be housekeepiokets.or
one science packet

Raw Data — This window shows the entire Lander packet iiheluding all header information without any
processing of the contents.

Summary — This contains details on all the types of Ptglgrackets received. These are then sorted into
Housekeeping. Information and Science. More infaimmaon most individual packets is available by loleu
clicking on the required packet shown in the céisaibox.
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The additional options are:

Byte Reverse — Changes the order the bytes are displayed e.qg.:

1234 would be 4321 if byte reversed.

Real Time Data Collection — Instead of opening a named file this functioermpthe timlog.dat this is a shared
file that stores telemetry received in real-timanirthe instrument.

» Monitor HK

The ‘Monitor HK’ menu shown in Figure 3-7 allowsethiser to select individual sensors and plot tlegidings
on a graph over time. When selected the ‘Monitor Ki€nu brings up five component choice options tk&ite
to the type of component to be plotted and fouromstrelating to how the data will be displayedpdnaally.

& Ptolemy EGSE

% bois

v Show Converted Data

Figure 3-7 The Monitor HK Menu

» Calibration
The ‘calibration’ menu shown in Figure 3-8 allovag tuser to calibrate the values of all the pressensors and
the AD590 thermocouple. The calibration valuesagmglied to all the raw telemetry data prior to thsp

& Ptolemy EGSE

File Display  Monitor HE. Test Esport
fuw ADSI0 Temp
Preszure Senzars.

Figure 3-8 The Calibration Menu

» Test
The ‘Test’ menu shown in Figure 3-9 allows the usatdisplay the results of either a short-formang-form
test in a custom Visual Basic form showing all tekevant information in a more accessible format.
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& Ptolemy EGSE
‘File Display  Monitor HK.  Calibration

Figure 3-9 The Test Menu

» Export

The ‘Export’ menu shown in Figure 3-10 allows tieeuto select individual sensors and export tHigrmation
in a format capable of being used by programs sgddS Excel.

& Ptolemy EGSE
File Eﬁprﬂ Maritar HE. {Zafasbramn Test § p..rr

Figure 3-10 The Export Menu
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3.2.2 File

The file types are:
Lander Packets These are the same as the Ptolemy packets d¢Regphere is one less checksum word at the
end. This only apples to packets that travel via@DMS EGSE.

Ptolemy Packets These are the standard packets as producedtierRtolemy instrument and sent via the
CDMS

RAL Format- These are files where some processing had glteseh done to the data in preparation for it to be
displayed within MS Excel.

*** NOTE This format is no longer used but the fégi has remained for re-processing of RAL formdtte
data.***
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3.2.3 Display

The ‘Concise Data’ window, shown in Figure 3-11nt@ins an eight element table (this is the maxinmumber
of Ptolemy packets that can be contained in a lapdeket) that shows the type of each individualéty
packet contained with a Lander packet. Normallgrader packet will either contain only 4 packetsywbfch
numbers 1,2 and 4 should be housekeeping packé&tsaence packet.

a8 Concize Data l
Lahder Packet Mumber- 33
T Concize HE. | I
2 | Mormal Progress Event | -
F Concize HE, |
4 | Concize HE, |
5| |
& | |
T |
g | | =l

Pauze |

Figure 3-11 The Concise Data Window

The Raw Data window shown in Figure 3-12 contasentire Lander packet in hex format including all
header information without any processing of theteots. In the example below the Lander headdrde/s in
red as is the error checking words at the end€tban be either one or two of these). As mentionegction
3.2.1 the actual contents (shown in blue) of thekpacan vary. The example shows four concise hkesping
packets (the code for these is 0F34). Additionfarimation shown on this form includes the curremtiet
number shown as ‘Lander Packet Number’ and totaitrar of lander packets shown as ‘Number of Lander
Packets’. The name of the currently open file mvahin the title bar of the form along with the Ipat o change
the packet currently displayed in the central winddmply use the scroll bar at the side of the windscroll

up for lower packet numbers and down for highekpaoumbers).
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=¥ \ATHOMAS Shared arealadm backup‘EGSE Data\26-apr-015tm26apr01-1.dat

Murnber of Lander packets = 267
Lanhder packet number 4
1ACF FC1D O0F3C C0D03 010D 0000 0083 0800 ‘;]
00l4 0300 9001 OF34 CODE 0029 0000 OO063 el
0800 4002 1900 0001 FFOD 0ODOD 0QOOD  OOODD
0000  FFFF  FFFF  FFFF FFFF FFFF FFFF FFFF
FFO0O FFFF FFOO FFOO FFFF FFFE FF97 D3FF
FF7F 8D14 O09FF O0OF34 CooC 0039 0000 OO6B
0800 4002 1900 0001 FFOD O0ODD 0QOOD OODD
gop0  FFFF  FFFF  FFFF FFFF FFFF FFFF FFFF
FFO0O FFROO FFOO FFOO FFFF FFFE FF98 03FF
FF7F &D14 O09FF O0OF34 CoOD 0039 00D0 OO073
0800 4003 1900 0001 FFOO 0000 O0QO0D OOO0O0
0000 FFFF  FFOO  OOFF FFFF FFFF FFFF FFFF
FFO0 FFFF FFFF FFOO FFFF FFFE FF97 03FF
FFTF 8D14 O09FF 0OF34 COOE 0039 00O0D0 OO7B
0800 4002 1900 0001 FFOD 0ODD 0QOOD  OODD
0000 FFFF  FFFF  FFFF FFFF FFFF FFFF FFFF
FFOO 0000 OO0O0 FFOO FFFF FFFE FF98 03FF
FF7F 8D14 O09FF 890E 2BBE i

Figure 3-12 The Raw Data Window

Figure 3-13 shows the Summary form. This contagtaits on all the packets received in a sessiaill tine
packets contained in an opened file. Informatiogiven on the source file at the top, the total hanof lander
packets is shown as well as breakdown of the numibétousekeeping’, ‘Science’ and ‘Information’ paats.
To obtain further information on any of these suegaries click on the tab with the required name.

= Summary I
Whomasishared areghadm backup\EGSE Housekesping packets = B75
Datal24-hay-014m2 4-may-01-01 dat Science packets o an

Landerpackets = 228 Infarmation packets = 78
Total Ptalemy packets = 792
Science T Infarmation ]
Tupe Sequence:  Lander Lander
CoLint Time [g]  pkt
1 Concise 3 ﬂ Murnber of Concize packets = E74
2 Concise 4
3 Concise 5 Mumnber of Complete packets = £l
4 Concise [
5 Concise 7
] Concise ]
? Concise ?
8 GConcise i@
9 Goncise 11
18 Goncise 12
11 GConcise 13 Sequence count from 3
12 Goncise 14 to BFT
13 Goncise 15
14 Concise i6 =l
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Figure 3-13 The Summary Window — Housekeeping

Having clicked on the ‘Housekeeping’ tab (if reqair— this tab is the default on opening) doublekaiig on the
any of the lines (packets) appearing in the serglbox in the centre of the form will cause othemnis to appear
giving further detail of the packet’s contents:

» If you click on a line marked ‘Concise’ a form wilppear similar to Figure 3-14. The concise pasketvs
temperature and pressure readings for the senstributed around the instrument as well as various
voltage and current readings.

i Housekeeping | x| I
Mumber of Housekeeping Packets B75
: HE Packet number 230
Packettype - Concise Sequence Contrdl 292
Made 0 - Standby Lander Time 2554
Line &1
Sensor readings
Reactors =
Reactar 1 28+ 14 °9C Cald Junction 278+ 20 0C
Reactor 2 28 +- 14 °C
Reactor 4 28 +4- 14 °C Fressure Sensors
Reactar & 28 + 14 OC F Gauge 1 008 +4 0.03 bar
Fieactor B 28 +- 14.0C F Gauge 2 013 +/ 0.05 bar
Reactor 7 28 +4 14 °C F Gauge 3 0.03 +4 0.03 bar
Reactar 8 13 +4 15 oC P Gauge 4 0.04 +4 0.01 bar
Feactor 3 28 +/- 14.0C F Gauge 5 -44 27 +/- 260 mbar
Reactor 13 28 +4- 14 °C
Reactor 14 13 +- 15 8C
Feactor 15 28 +- 14.0C lon trap
Sample Oven 13 #4158 °C Detector voltage  0.00 +4 002 kY =l
Mano-ip current <195 +4 1.95 ud
Lindau alves RF calbration 095 +/- 098 Y
L-4alve 1 278 418 0C
L-alve 2 278+ 18 0C Supply rails
L4alve 5 296 +- 1.8 0C 284 woltage 2754 44 020 W
L4 alve B 278 +-18°C 284 current 107,42 +/- 977 md
L-alve 7 332 +- 18 0C B voltage B.04 +/ 004 W
B current 126.95 +/- 977 mé
Heaters
GC Heater 278 +- 3B OC Diocking Station Position
tanifold 1 278 +/-1.80C Docking Station  8.84 +/- 0.05 mm
Manitold 2 278 4/ 1.8 0C
lon Trap 296 +- 1.8 0C
Transfer Fipe 278 +/-1.80C
x|

Figure 3-14 House keeping - Concise Packet

e If you click on a line marked ‘Complete’ a form Wélppear that look similar to the ‘Concise’ forndas
shown in Figure 3-15. This again shows temperancepressure readings for the sensors distributed
around the instrument as well as various voltagecamrent readings. The only change is the ‘Moseill’
be shown in the bottom right hand corner.
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¥ Housekeeping I

MNumber of Housekeeping Packets B75

HE Packst humber. 235

Fackettype - Complete Sequence Control 297

Mode 12 - lce Core AnalpsisHTO) Lander Time 2534
Line 2
Sensor readings

Feactors =
Reactar 1 28 +4 14 0C Cold Junction 278+ 20 8C
Reactor 2 28 +- 14 °C

Reactor 4 28 +- 14 °oC Fressure Sensors

Reactor & 28 +~ 14 0C F Gauge 1 008 +/- 0.03 bar
Reactor 6 28 +~ 14 9C F Gauge 2 013 +/- 0.05 bar
Reactor 7 28 +4 14 0C P Gauge 3 003 +/- 0.03 bar
Reactor 8 13 +~ 15 9C F Gauge 4 0.04 +- 0.01 bar
Reactor 9 28 +/- 14 0C F Gauge 5 -4 27 +/- 260 mbar
Reactor 123 28+~ 14 OC

Feactor 14 13:44 15 96

Reactor 15 28 +/ 14 0C lan trap

Sample Oven 13+~ 15 °9C Detectorvoltage  0.00 +/- 0.02 kv (il

Mano-tip curent  -1.95 +/- 1.95 ub

Lindau ' alves RF calibration 4.88 +/- 0598 W

L alve 1 278+~ 18 °C

LWale 2 278 +4 1.8 0C Supply railz

Lalve 5 296+~ 1.8 0C 28/ voltage Z7E4 4 020 W
Lalve & 278+~ 18 °C 28 current 11713+ 977 ma
LWale 7 34 +4 1800 By voltage 500 +4 0.04 ¥

B current T3RT2 +4- 977 mb

Heaters

GC Heater 278+ 36 OC Diocking Station Pazition

tdanifold 1 278 4+~ 18 °C Docking Station 884 +/- 0.05 mm
Manifald 2 278+~ 18 0C

lon Trap 296 +4~ 18 °C

Transfer Pipe 278+ 180C

Figure 3-15 House keeping - Complete Packet 1

By pressing the ‘More..." button located at the bottof the form you can see page 2 as shown in Figu
3-16. Page 2 shows the contents of the enableeegsuch as ‘Valve Enable, ‘Critical Function’ and

‘PWM Enable’. Those items enabled will show an ‘iBelow them, items not enabled will show a ‘-" belo

their names. Also shown are the contents of thérchiregisters and other software variables. Td ft
which control lines are enabled look at the binapresentation: channels enabled will show a ‘' an
channels disabled will show a ‘0’. Pressing then'®ers’ button returns you to complete packet pafper.
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=% Housekeeping I

Number of Housekeeping Packets 675

HEK. Packst number 295
Sequence Control 297
Lander Time ‘25894

Packettype - Complete

Mode 12 - lce Care AnalysisHTO]
Line 2 '

Sensof readings
alve enable register 0000 =]
WL WB WA OWIE WIE W14 W13 W1

W10 W3 Wa Wi W6 W4 Wa W1

|Critical functions enable register 0000
DsUp DsDn HT SMaz SMat

F'/ enable register 0340

Owen PFipe  lon EncZ  Encl

- - En En ==
R3/14 Ra R7 RE R& R4 Rz R1
En 2 En = = = = =
|Control Register Contents: ‘word[Hex| Binary
D control oang noooooooooooioon
“alve control 0ang ogoooooooooooooon
CF control ualii] noooooooooooonon
P contral i) noooooooooooooon
B ackground task oooo RIL status word 3080
tade event sequence state oo Last service request word oand
Science data tranzmizsion state 0000 Last zervice request word zent 0004
|Current memory test address BC40

GC R15  R13

Murnber TC werify packets waiting transmisgion 0007 CIRI
Mumber TC event packets waiting transmission 0007

Figure 3-16 House keeping - Complete Packet 2

To view the science packets window press the ‘Seietab in the summary form. The layout of the scee
window is shown in Figure 3-17. You can navigateand down the list of science packets using thelldoar at
the side of the packet list listbox in the centr¢he form.

=¥ Summary i
Wihomasishared arealadm backup\EGSE Housekesping packets = 675
Datal 2 4-hay-014m 2 d-man-01-01.dat Seience packets s 28

Lander packets = 228 Infarmation packets 2 79
Total Ptalemy packets = 792
Housekeeping i i T Information 1
Type Sequence: Lander  Lander Muribier of -
Count Time[s]  pkt
18 Auxiliary Data ? ol Ausiliary Data Packets = 14
i1 Auxiliary Data ia
12 Auxiliary Data 11 Compact Spectra Packet: = 0
13 Auxiliary Data 12
14 Auxiliary Data 13 Complete Spectra Packets = 24
15 Izsotope spectrum 14
ig izgggg: zg:gg:ﬁﬁ ig Mumber of Complete Spectia 3
18 Izotope spectrum 17
19 Izotope spectrum 18
28 Isotope spectrum 19 Sequence count from 0
21 Isotope spectrum 28 to 37
22 Isotope spectrum 21
23 Isotope spectrum 22 =l

Figure 3-17 The Summary Window — Science
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Clicking on a packet marked ‘Auxiliary data’ bringp a window similar to Figure 3-18. The form hias t
packet number, sequence control number and lamdershown at the top right-hand side of the forrnsoA
shown at the top left-hand side is the total ofdtailable Auxiliary science data packets availabiest
above the main window is the total number of regslim this auxiliary science packet. To navigateog
down the list use the scroll bars at the side. & window contains info about the component nathres,
interpreted reading, units, the lander time whenrdading was taken, the ADC channel, word number a
the original ADC voltage.

=¥ Ausiliary D ata Packet I

Mumber of Auxiliary Data Packets 14 &ux Data number. 1

Sequence Contral 0

Lander Time 1068
21 Sensorreadings
Component Feading Units  Lander time(s) Chan. I “Word  ADC Voltage[v] =4
5 cument 13336 ma 1087 128 437 013336
284 curment 11047 md 1067 144 32 011047 7
Feactor & 094 oc 1067 3 8 0.00244
5 cument 13489 ma 1068 128 442 013489
28W current 11017 ma, 1088 144 361 011017
5 curment 17975 ma 1083 128 589 017975
284 current 42084 mA 1063 144 1379 042024
5 cument 179.44  ma 1070 128 5a8 017944
28W current 42145 ma 1070 144 1381 042145
5 curment 178.83 md 1071 128 586 017883
284 current 42053 mA 1071 144 1378 042053
Feactor & 035 oc 1071 3 3 0.00092
5 cument 13519 ma 1072 128 443 013519
28% curment 11047 ma 1072 144 3E2 011047
Feactar & 0g2 oc 1072 3 7 0.00214
Feactor & nez2 oc 1074 3 7 0.00214
Feactor 5 047 °C 1076 3 4 0.0maz
Feactor & 0gz2 oc 1078 3 7 0.00214
Reactar & 094 oc 1081 3 8 0.00244
Feactor 5 082 oC 10a2 3 7 0.00214
Feactor 5 117 oc 1084 3 10 0.00305

M.B. Housekeeping data iz not used to compensate for the:effect of the cold junction

ADB30 compenzation termperature poo °c

Figure 3-18 Science — Auxiliary Data

Clicking on a packet marked ‘Isotope spectra’ bsing a window similar to Figure 3-19. Listed in tbp
left-hand corner are totals for the number of G@ Eotope spectra. The top right-hand corner coatai
information relating to the graph lay-out includjige maximum X and Y axis points and a selector to
choose the starting point for the X axis (defasiltéro). Centred directly above the main window $roll
bar that allows the user to scroll through the labée spectra. The number of the current spectsushdown
to the left of this. In a frame to the right of thain window is a scrollbar to allow display of thab
packets as well as information on the number of kimd information about the number and type of any
errors detected in the data.

This document and any information or descriptivearial contained therein has been communicatedrifidence and is the copyright
property of the Open University. Neither the whot any extract may be disclosed, loaned, copiagsed for either manufacturing,
tendering or other purposes without the Universitytitten consent.

©The Open University 2000




MODULUS - Ptolemy
EGSE Software User Manual (SUM)

Document no.: RO-LPT-OU-MA-3101 Date: 11" May 2001
Issue: 1.0 Page: 142 of 163
¥ Spectrum dizplay l
Murrber of camplete spectra. = 3 i~ Graph
Nifbst ef G spactia = 0 Fdwiz Range 1024 ;' Fetiz position

B2
‘bz Scale 1000 i' "
tinimum 0
-

maximum
Masirmun 1024

Cotmplete spectrum mimber 1 41| ﬂ

—Spectmim |nformation

1000 Sub-packet 1 viewed of B
- FIgsr
500

First bin 0

Too
Murber bins 112
600

s00 DEU Termination Mo
400 Fozsible data loss - Ma
300 ‘Number RICA )
Sk Owerflows
First Oyverflow 0
100
Murmber DEL'z 0
0 128 256 384 515 640 768 596 1024
Bin number Firzt DEU 0

Figure 3-19 Science — Isotope Spectra

Having selected the ‘Information’ tab a page wipaar similar to Figure 3-20.

2% Summary I
Wihomasishared arealadm backup\EGSE Housekeeping packets =  BZ5
DiatahZ4-tdany-014m24-may-01-01.dat Science packets - 3

Lander packets = 228 Infarmation packets HEE
Totel Plolemy packets = 792
Hougekeeping T Science T
Type Sequence: Lander  Lander Murnber af ©
Count Time[s]  pkt
3 Memory Dump = MNomal Progress Events = 71
4 Memory Dump .
5 Hemory Dump J Waming Events = 0
& Unknown — progress event '
? Memory Dump Memary Durips = 4
8 Normal Progress Event
9 Mormal Progress Event Acceptance Succesz = 0
18 Normal Progress Ewvent :
i1 Hormal Progress Event Acceptance Failure = 1
i2 MNormal Progress Ewvent
13 Normal Progress Ewent Unknown Packets = 1
14 Mormal Progress Event
15 Mormal Progress Event Empty Packets = Z
16 Mormal Progress Event 1+

Figure 3-20 The Summary Window — Information
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* Clicking on a line in the central window marked Ml Progress Event’ brings up a form similar te th
one shown in Figure 3-21. The top window contaitesraw, hex, contents of the packet. The bottom
window contains any interpreted information (ndtpaickets have extra interpretable informationdaki

=¥ Information Packet I

Raw Diata Lander Pkt 139 Information Pkt 74

OF37 Ccoaz 0033 aooo 1003 BCOOO 4005 oo _‘J
D743 000C Qoo anoo ] ] aano 0000

Qo000 ] aooa aooo aong aono 0000 oono oy
Qono aono Qoo anoo anng a0no anno [ |

Lander Time 4307 Sequence Court 50

Packettype - Momal Plogress Ewvent
fMode 12 execution just completed

Figure 3-21 Information — Normal Progress Event

» Clicking on a line in the central window marked ‘Weng Anomalous Event’ brings up a form similar to
the one shown in Figure 3-22. Again the top windbsplays the raw hex data. The bottom window shows
any additional information provided about the nataf the anomaly.

=¥ Information Packet E
Raw Data Lander Pkt 150 Information Pkt 30
OF37 COi 0033 0000 1240 A400 4005 o200 =]
D744 000 no24  ococ naoo oooo - 0ooo ooao
onoa anao nooo - oooo noao oooo - 0odo ooop —
anoa anoa 0ooo oooo ooao 0ooo 0odo oooo -
Lander Time 4768 Sequence Count 29

Fackettupe - “warming Anomalous Event.

FPararneters for & mode event are incomect
Operating mode 1, &t line number 36

fode event parameters causing problem
OCOC 0000 0000 0000 0000 0000

Figure 3-22 Information — Anomalous Event

» Occasionally an event packet may arrive for whighexact format has not been coded into the sadtwar
Such packets will appear in the list as ‘Unknowpregress event'. This is perfectly normal and pittsent
itself in a form similar to Figure 3-23.
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¥ Information Packet E2 I
Raw Data Lander Pkt 15 Information Plkt &
OF 37 coom 0039 oaoo 0BA F400 4006 0400 _‘,l
9802 anos 2364 0na4 nooo oooa 24EC o0 !
090F anao nooo nnao 0ooo 0oao Qo0 0oao
anao anao nooo anaa aoon 0oan 0000 oo =
Lander Time 442 Sequence Count 1

Fackettype - Unkhown - progress event -
l&n unknown progress event occured

Figure 3-23 Information — Unknown Progress Event

=¥ Information Packet E I
Raw Data Lander Pkt 95 Information Pkt 25
OF31 Cooo 0013 0ooo 0810 4800 4001 o200 =]

TF3C COEZ2 0005 C10C 0Coo 00oO Qooo 0000 gy

o

Lander Time 2583 Sequence Count 0

Facket type - Acceptance Failure
Facket |0 of rejected packet 1F3E
S equence control rejected packet COEZ
Mot allowed in thiz mode/state
TCtype 193 TC subtppe 12 - lce Caore Analysis [HTO]
Current operating mode or 502 status 3072

Figure 3-24 Information — TC Acceptance Failure
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3.2.4 Monitor HK

***Eynction due to be removed during the next saftes update***
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3.2.5 Calibration

If ‘Aux AD590 Temp’ is chosen from the drop-down methen a form similar to the one in Figure 3-26u8t
appear. To change the current calibration temperatimply enter the new temperature in the textfroxided
and press ‘Accept’. To close the form press thent@éi button.

3% AD590 Calibration ]|

Temperature of 40530 to uze on the Ausiliany data
ADEI0 Temperature ID.EIEI
Aocept |

Figure 3-25 Calibration — AD590

Alternatively to change the pressure gauge calitmmagettings select ‘Pressure Sensors’ from thieredion
menu and a form similar to Figure 3-26 should appEa modify the current settings (shown in grextXeress
the ‘Modify’ button. To return to the manufacturedefault settings press ‘Reset’ and to quit tmenfpress
‘Cancel’

¥ Calibration I

Fressure Sensars

Atmozphere Waciunm -
Sensor reading ('] reading [mv]
F Gatge 1 | 132500 | 00000
PlRauge2 | 75000 07500
F Gauge 3

0.0000

|

| 123000 | -1.6000
FGauged | 157000 |
P Gauge b | |

Click: to modify prezsure sénsor Mnd]fy |
calibratiar

Click. ta reset pressure sensar
calibration to maufachuresrs Fezet |
default valles

275000 0.00oo

Cancel |

Figure 3-26 Calibration — Pressure Sensors
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Having pressed the ‘Modify’ button or ‘Reset’ buttthe following warning message will appear (sapifé
3-27). To continue press the ‘OK’ button.

Pto Egzel.1 B2 I

‘wWarning - modifying the pressure sensor calibration will the display of the pressure sensor values

Figure 3-27 Calibration — Warning Message Box

Having selected ‘Modify’ the text will turn blaclnd you will be able to enter your new settings. ©wour
changes are complete press ‘Accept’. Having pressedpt you will be presented with a final confotioa
message box as shown in Figure 3-28. To confirnm ghanges press ‘Yes’; to reject your changes phess

Pto Egzel.1 B I

Are you sure that you want fo change the prezsure sensor calibration values

Ho |

Figure 3-28 Calibration — Confirmation Message Box
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3.2.6 Test

***|_ong form Test [TBC]***

Having chosen ‘Short (air) test’ a form similarthe one in Figure 3-29 should appear. This sholig af all
the short form tests run during the time the opdiledvas active. If there were no short form tests a form
similar to Figure 3-30 will appear instead.

=¥ Form1 I
Therewas 1 Shortfarm test collected during
this segsion

Seq Count  Lander time (2]
1 Short form test 1«

Double click on test to view or Press ‘cancel to exit

Figure 3-29 Short Form Test Selection Window - Exapie

=¥ Form1 I

Thete were no Shortform tests collected
during this session

Seq Count  Lander time [z

Press 'cancel to-exit -

Figure 3-30 Short Form Test Selection Window - Erro

Having double clicked on one of the short formgestown in the scrolling list box similar to Figl8e€9 a
different form will appear similar to the one shoimrFigure 3-31. The first line of text at the tofthe
summary form will show if the test has passed eda If it has failed the word FAIL will appear ned text.
Figure 3-32 shows the other seven pages availgtdelbcting the appropriate tab ‘Sensors’, ‘Valyésjector
Valves’, ‘Heaters’, ‘Large Reactors’, ‘Small Reastoand ‘Lindau Valves'. If you wish to return tbe front
summary page simply select the ‘Summary’ tab. Eddhe tabs reveals more information about thevicldial
sensors and the results for the test performetiem.t
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=8 Short [air] Test

Figure 3-31 ‘Short Form Test’ Form — Summary

‘Short Form Test' Form — Sensors ‘Short Form Test’ Form — Valves
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Valves ‘Short o est’ Form — Heaters

‘Short Form Test’ Form —

Large React ‘Short Form Test’ Form — Small Reactors

‘Short Form Test’ Form — Lindau Valves

Figure 3-32 ‘Short Form Test’ Form — Other Information Pages
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3.2.7 Export

In order to export Housekeeping Data you must séhecsensors you wish to include in your expodeth as
well as which packets you wish the data to be ctdlfrom. The options you have for exporting Hokseping
(HK) data are shown on the form in Figure 3-33. éinbata Format’ you can select whether you want
calibrated or uncalibrated data (an example ot#ibration is the subtraction of the backgrourndgerature,
taken from the AD590 reading, from the sensor mggji You can also specify the format the seledted is
exported in under the ‘Deliminator’ heading. Thaga of packets you wish this sensor data to bentaken is
selected under the ‘HK Packets’ heading. You céacsall packets (using the tick box) or a spedifiange
using the ‘From’ and ‘To’ text boxes (the numbdrattautomatically appear in the text boxes showatgest
possible range - in this example 1 to 675). Haghgsen the sensors, format and range to expodataepress
the ‘Export’ button at the bottom of the form orguit press the ‘Cancel’ button.

&1 Export housekeeping data to excel I
i~ Data format i~ Delirninator i~ HK Packets ]
{* Raw Data = Tak From [i
L &ﬂiggggﬂtgﬁection] " Comma e IF
[Eualtlﬁl.-’-‘an.lt;)agS%aégrrection] - &l =
I FReactor [ GE Heater [ [Aalve 1
[ Reactar 2 ™ Manifald 1 [ [ Vale 2
[ Reactor4 [ Manifald 2 [ [Vales
I~ Reactar 5 " lon Trap Heater I LValve B
I~ Reactor§ I Transfer Pipe I Lvalve 7
[ Reactar 7 [ ADEI0
[~ Reactor 8 [~ Docking Station
[ Peactord [ Pressure Gauge 1 [ Mamotip curent
[~ Reactor13 [ Pressute gauge 2 [ Detector voltagre
[ Reactor 14 [ Pressure Gauge 3 [ BY supply voltage
[ Reactor 15 ™ Pressure Gauge 4 ™ 28y supply current
[ Oven Heater ™ Pressure Gauge 5 ™ B¥ supply clirent
[T 28 supplp current
Expoit | g | ™ RF Calibration

Figure 3-33 Export — House keeping Form

To export Auxiliary Data you must select the paskaiu wish the data to be collected from. The aystigou
have for exporting Auxiliary data are shown on fimen (see Figure 3-34) under ‘Data Format’; you salect
whether you want converted ADC values or voltagéso you can specify calibrated or uncalibratecadan
example of the calibration is the subtraction &f fackground temperature, taken from the AD590ingadtom
the sensor readings). You can also specify thedbthe selected data is exported in under the riiaétor’
heading. The range of packets you wish this sedetarto be taken from is selected under the ‘AwkEs’
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heading. You can select all packets (using thed@m or a specified range using the ‘From’ and’ ‘Bt boxes
(the numbers that automatically appear in thelilexes show the largest possible range’ in this @tarh to
38). For the purposes of calibration you can eateAD590 reading in the AD590 textbox. Having chiotdee
format and range to export the data press the ‘EXpoatton at the bottom of the form or to quit psethe
‘Cancel’ button.

¥ Export Auxiliary data to excel

- DataFormat———————————— i~ Deliminator —daux Packets ——
= Raw Data - ADC From [
" Raw Diata - valtage " Comma To I}s
Calibrated Data " Semicolon Al v
[no ADS3D comection)
Calibrated Data
[with D530 comrection)
£0590 temperaturs ||'_|_|j|

Esport | Cancel |

Figure 3-34 Export — Auxiliary Data Form

To export spectra to MS Excel you must select feea you wish the data to be collected from. dpigons
you have for exporting spectra to MS Excel are showthe form (see Figure 3-35) under ‘Data Forméu
can select whether you want raw or processed ddia tisplayed as an MS Excel graph. You can alsoify
the format the selected data is exported in urideeliminator’ heading. The range of spectra yash this
data to be taken from is selected under the ‘Sgdotrading. You can select all spectra (usingitieltox) or a
specified range using the ‘From’ and ‘To’ text bexghe numbers that automatically appear in theliexes
show the largest possible range, in this exampte3). Having chosen the format and range to expertiata
press the ‘Export’ button at the bottom of the faynto quit press the ‘Cancel’ button.

¥ Export spectra to excel I
—DataFomat———— i~ Deliminator = Spectra
0 |
& RawData Tab Fram
— Data proceesed for " Comma Ta I
excel graphs
" Semicolon 2l v

Cancel |

Figure 3-35 Export — Science Spectra Form
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4 Procedures

4.1 EGSE Start-up Procedure

The EGSE software is a collection of programs desigto run Ptolemy. There are three processorsdat to
communicate in order to control Ptolemy throughesting and characterising; these are shown inr€igtl.

CDMS EGSE Ptolemy /
CEGSE > / CDMS < » Chemistry Set
ompute Simulatol simulator

Figure 4-1 EGSE Data Flow Diagram

The EGSE Start-up procedure is as follows:

1. Switch on Ptolemy EGSE computer.

2. OPTIONAL — Make a folder called “DD-MMMM-YY” in théC:\EGSE Data’ folder, where DD it the
current date, MMMM is the first four letters of theonth (of the first 3 in the case of may) and ¥¥he
last two digits of the year.

3. From the desktop double click of staBTARTER*.exe” (where * is the version number).

4. Select the “Command Formatter and Transmitter’aypfiom menu and then press the ‘Select’ button.
5. Minimise the “Command Transmitter” form.

6. From the desktop seledc€DMS handler**.exe” (where ** is the version number).

7. INSTIGATE POWER UP SEQUENCE FOBDMS AND PTOLEMY/CHEMISTRY SET

SIMULATOR - varies according to which items are selected.

8. From the “CDMS handler”, choose the ‘CDMS’ menu aetect “Load SW”. Wait ~5 seconds until the

green LED on the CDMS box lights up (very dim LEDhis loads the software into the CDMS Simulator.
9. Choose the ‘CDMS menu’ and select ‘Start TM’. Aftecouple of seconds the red LED on the CDMS box

will begin to flash. This indicates that the CDM8&slstarted transmitting data.

10. Choose the ‘File’ menu and select ‘Start TM log O(@/W indicates overwrite). This will start recaongd
the data from the CDMS.

11. Choose the ‘File’ menu ‘Start TC handling’. Thigpares the CDMS to receive instructions from the
EGSE.

12. From the desktop double click or ruADM EGSEvVX.Y” (where X.Y is the version number).

13. Choose the ‘Display’ menu and select ‘Real TimeaD@sllection’. This loads data from the “CDMS
Handler” into the a shared file accessed by the MVABGSE" this shared file updates the data everg tm
new packet is received from the CDMS.

14. Choose the ‘Display’ menu, and select ‘Raw DatisTdisplays the packet data in its raw form and is
useful for diagnostic purposes (the first wordha tvindow should always be 1ACF).

15. Choose the ‘Display’ menu, and select ‘SummaryisTisplays summary information on all the packets
received during a session. It also sorts the paakéttinto housekeeping, science and information
categories.

16. Choose the ‘Display’ menu, and select ‘ConciseisTisplays the contents of an individual landerkea
showing which types of Ptolemy packets are conthimihin it. The ‘Pause’ button can be used to halt
automatic updating as new packets are received thenCDMS. To continue auto-updating press the
‘Continue’ button.
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17. To view a housekeeping packet double click on drth®housekeeping packets displayed in the
‘Summary’ form. Double clicking will display the ‘dlusekeeping’ form, You should check to see if tatad
looks ok and that Ptolemy is in Safe Mode (mode) 2&5ore continuing.
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Date:
Page:

Document no.:
Issue:

5 Appendix A- Parameter Table Addresses

RTX-C Link Utility vl.2g
Copyright 1997 Hi ghl and Software, |nc.

Section Summary

Code 10000 Size 0dOlc
Init 00220 Size 05938
Strg 00220 Size 05938
Data 08000 Size 04c78
Entry 10000
File Size Summary
Code Init Data Strg Nanme
0b850 00000 00000 00000 sci node. rel
00684 00000 00000 00000 riu.rel
00288 00000 00000 00000 sciint.rel
00172 00000 00000 00000 tirmer.rel
002b2 00000 00000 00000 | apse.rel
00032 00000 00000 00000 smapow.r el
00114 00000 00000 00000 utility.rel
00000 01cbh8 006bc 01ch8 data.rel
00000 03c80 045bc 03c80 scndata.rel
00178 00000 00000 00000 c:\rtx\lib\liO.rel
002de 00000 00000 00000 c:\rtx\lib\Ill.rel
00500 00000 00000 00000 c:\rtx\lib\If.rel
0d01c 05938 04c78 05938 Tot al
Synbol s by Address | Synbol s by Nane
|
00000 __init_page | < 1C7EA
00000 __code_begin | <= 1C7F8
00000 __strg_page | <> 1C7BA
00000 __dat a_page | = 1C7BO
00001 __code_page | > 1C7EQ
00220 __strg_begin | >= 1C7F4
00220 _ConmandMessages | _AcceptanceFailure 01E10
00220 __init_begin | _Accept anceSuccess 01EQE
00AA6 _Ptol enyPrivate | _Accunul at edBl ockLengt h 0862C
00AA8 _St andby | _Acknow edgeAccept ance 00ABE
00AAA _G oundTest | _ActionCode 085E2
00AAC _HTOCondi ti oni ng | _Additional Sci ence 00AB4
00AAE _MTQOCondi ti oni ng | _AddressWrd 085E0
00ABO _CASECondi ti oni ng | _AuxiliaryData 01EDE
00AB2 _Hel i unTankRupt ur e | _BackgroundTaskDur ati on 01ED4
00AB4 _Addi ti onal Sci ence | _BackgroundTaskTi neout 01ED6
00AB6 _Saf eMbde | _BackupRAM 08048
00AB8 _Connecti onTest Request | _BackupRAMRecor dTransmitted 05BOE
O0OABA _Enabl eDi sabl e | _BanklCorrection 00DDO
00ABC _Update | _Bank2Correction 00DD2
00ABE _Acknow edgeAccept ance | _Bi nCount 0CADO
00ACO _I sol at eAppl D | _Bi nNunber 0CACE
00AC2 _Isol ateType | _Bl ockSi ze 0B1B4
00AC4 _Extract Type | _CASECondi ti oni ng 00ABO
00AC6 _I sol at eSubType | _Cal cul ateCRC 1161E
00AC8 _Extract SubType | _Cannot BeExecut ed 01lE1A
00ACA _I sol at ePad | _Carousel Rot ati onConpl et ed 05B04
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00ACC _I sol at eAck | _CheckComrand 10606
00ACE _TCType | _CheckModeEvent Paraneters 19338
00ADO _TCSubt ype | _Checksum 08046
00AD2 _HKReport | _C ear CEFl ag 0oD5C
00BD8 _St or edTel ecomrand | _C ear EEPROM nt err upt Bi t 0oD46
00BE6 _Servi ceRequest | _C ear MEFI ag 00D58
0oc2C _scvd | _d ear UpperByte 01E34
00C2E _SRDY | _CodePageZero 05AF4
00C30 _WRBF | _Command 08000
00C32 _RDBF | _CommandMessages 00220
00C34 _OCPL | _Conplete 01E36
00C36 _Sci enceReport | _Conci se 01E38
OOD3A _Control Logi cRegi st er Page | _Connecti onTest Report 01DD4
00D3C _Cont rol Logi cRegi st er Upper | _ConnectionTest Reporting 01DCC
OOD3E _Control Logi cRegi st er Lower | _ConnectionTest Request 00AB8
00D40 _Enabl eEEPROVAccess | _Cont ext Event Dat a 081B2
00D42 _Di sabl eEEPROVAccess | _Control Aut ononousActi ons 19F28
00D44 _Wat chdogTi mer RestartBit | _Control ConmandHandl i ng 10536
00D46 _Cl ear EEPROM nterruptBit | _Control Logi cRegi st er Lower 00D3E
00D48 _Set Sof t war eNM 1 | _Control Logi cRegi st er Page 00D3A
OOD4A _RI UPage | _Control Logi cRegi st er Upper oobD3C
00D4AC _RI U nterrupt O f set | _Control ModeEvent 121EE
O00D4E _RI UStatusOf f set | _Control ModeEvent Sequence 11C2C
00D50 _RI Ul ncomi ngDat aCr f set | _Control Operati ngvbde 1B39A
00D52 _RI UQut goi ngDat aCF f set | _ControlRIU 1B850
00D54 _SelectlinterruptBits | _Control Sci encel nterface 1BED4
00D56 _Set MEFI ag | _Control Sci enceMbde 10000
00D58 _d ear MEFI ag | _ConvertedData 00E6A
OOD5A _Set CEFl ag | _ConverterAddressOf f set 00oDB4
00D5C _d ear CEFl ag | _ConverterCycle 0oDC8
OOD5E _Sel ect SRFI ag | _ConverterDataCfset 00DB8
00D60 _Set SRFl ag | _Convert er Del ayCount oobpcc
00D62 _Power Page | _Converter Page 00DB2
00D64 _Vari abl ePower Cont r ol O f set | _ConverterTriggerOffset 00DB6
00D66 _Pul sedPower Control O f set | _ConverterTriggerVal ue 00DCA
00D68 _Val vePower Control O f set | _Correct Tenper at ur eReadi ng 15D7A
OOD6A _Critical Power Control O f set | _Critical Power 086BC
00D6C _Zer oPower | _Critical PowerControl O f set OOD6A
OOD6E _Pul sedPower Enabl e f set | _Critical Power Enabl e f set 00D72
00D70 _Val vePower Enabl e f set | _Current MbdeEvent 085DA
00D72 _Critical Power Enabl ek f set | _Current MbdeEvent Dat a 01FDC
00D74 _NoEnabl e | _Current ModePar anet er s 088E2
00D76 _Vari abl ePower Equi prrent Count | _Current Qperati nghbde 088E0
00D78 _Vari abl ePower Equi prent | _Current SpectrunDat a 0891E
00D98 _Equi prrent Swi t chOf f Peri od | _DEUCount 0CADA
00D9C _Equi prrent Swi t chOf f Si gnal | _DataCollected 0808A
OOD9E _Power Cycl e | _DataWwrd 085DE
00DA2 _RI CAFI FOPort 1 | _Defaul t RFCal i bration 09958
00DA4 _RI CAFI FOPort 2 | _Def aul t RFFrequency 0284E
00DA6 _RI CAFI FOPort 3 | _Del t aRFFr equency 09954
OODA8 _RI CAl 2CPort 1 | _Destinati onEndPage 0868E
OODAA _RI CAlI 2CPort 2 | _DestinationCOffset 08688
OODAC _RI CASoft Ct | Port | _Desti nationPage 08686
00DAE _RI CADACCPor t | _Det ect CormandRecepti on 1055E
00DB0 _RFFrequencyDAC | _Digital OnOfF f Regi ster 0CAC4A
00DB2 _Convert er Page | _Di sabl eEEPROVAccess oob42
00DB4 _Converter AddressOf f set | _Disablelnterrupts 1C5B2
00DB6 _ConverterTriggerOfset | _Docki ngStation 02852
00DB8 _Convert erDat aCxf f set | _DockingStationCalibrationData 01E08
OODBA _Fi r st Sensor | _Docki ngSt ati onSensor Dat a 01E06
00DBC _Last BanklSensor | _Docki ngSt ati onTi neCut 01DF6
00DBE _Last Bank2Sensor | _Dunp 01916
00DC0 _Last Sensor | _EEPROM 01E70
00DC2 _Item | _EEPROVBasePage 010FC
00DC4 _Fi r st Channel | _EEPROMWIite 085E8

This document and any information or descriptivearal contained therein has been communicatedifidence and is the copyrigh
property of the Open University. Neither the whot any extract may be disclosed, loaned, copiagsed for either manufacturing
tendering or other purposes without the Universitytitten consent.

©The Open University 2000




MODULUS - Ptolemy

EGSE Software User Manual (SUM)

Document no.: RO-LPT-OU-MA-3101 Date: 11" May 2001
Issue: 1.0 Page: 157 of 163

00DC6 _Last Channel | _EEPROWW I t eBuffer 0808C
00DC8 _ConverterCycle | _EEPROMW I t eUni nt errupted 085EA
OODCA _ConverterTrigger Val ue | _Enabl eDi sabl e 00ABA
00DCC _Convert er Del ayCount | _Enabl eEEPROMACcess oob40
OODCE _Maxi mumConvert er Del ayCount | _Enablelnterrupts 1C5D2
00DD0 _Bankl1Correction | _Equi prent Swi t chOf f Peri od 00D98
00DD2 _Bank2Correction | _Equi pnent Swi t chOf f Si gnal ooD9C
00DD4 _Sensor Dat a | _ErrorCorrectionBits 05B42
OOE6A _Convert edDat a | _Event 0110C
OOFOA _Sensor Dat aLUT | _Event Reporting 01DC8
OOF4A _SafeLimt | _Extractllnsb 01E56
OOFDA _QOperatingLimt | _Extract5lsb 01E5A
010FC _EEPROVBasePage | _Extract5msb 01E58
010FE _PageSi ze | _ExtractActionCode 01E54
01100 _ProtectionAddress | _ExtractID 01E74
01106 _ProtectionData | _Extract SubType 00AC8
0110C _Event | _Extract Type 00AC4
01916 _Dunp | _Fi ni shedServi ci ngTri gger Fl ag 0CACA
0195A _TCVerify | _FirstChannel oobc4
01D64 _HK | _FirstSensor 00DBA
01DC6 _Ptol enyEvent | _Fi xedFor mat Tel enmet r yMode 085DC
01DC8 _Event Reporti ng | _Gener at eEvent TMPacket 11094
01DCA _MenoryCheckReporti ng | _Gener at eHKTMPacket 1A90E
01DCC _Connecti onTest Reporti ng | _Gener at eSci enceDat aPacket 162B0
01DCE _Nor mal Progress | _GenerateTCVerifyTMPacket 11428
01DD0 _War ni ngAnonal ous | _GroundTest 00AAA
01DD2 _MenoryCheckReport | _HK 01D64
01DD4 _Connecti onTest Report | _HKReport 00AD2
01DD6 _Pt ol emyPower OnSt ar t | _HTOCondi ti oni ng 00AAC
01DD8 _Ptol enyFail ure | _HTStatus 088E8
01DDA _Pt ol enyTi neout | _HTTi mreToRanp 01FD8
01DDC _RSSTChecksunfai | ure | _HTTi neToRanpTi neCut 01DF4
01DDE _(QOperati nghbdeSel ecti on | _HeapSort 17764
01DEO _MenoryCheckFail ure | _Heati ngPl DConst ant s 02364
01DE2 _SafelimtViolation | _Hel i umrankRupt ure 00AB2
01DE4 _Operati ngLi m t Excursi on | _Housekeepi ngDat aReporti ng 01E28
01DE6 _QOperatingLi mtReturn | _Housekeepi ngPar anet er Reporting 01E2A
01DE8 _SD2BackupRAMRecei ved | _lI CVOpeni ngDur ati ons 0CAD4
01DEA _Pt ol enyBackupRAMRecei ved | _lICvScal i ngConstants 05B3E
01DEC _Moni t or ModeEvent Ti neQut | _InUpperByte 01E32
01DEE _WGAConmuni cati onsFail ure | _I'nconpl et ePacket 01E12
01DFO _WGAMenor yCheckReport | _lI'ncorrectApplicationlD 01E16
01DF2 _WGAMenorylntegrityFail ure | _lI'ncorrect Checksum 01E14
01DF4 _HTTi meToRanpTi meQut | _I'njectorControl Val veDesi gnati on 0CABE
01DF6 _Docki ngStati onTi neQut | _I'nval i dConmandCode 01E18
01DF8 _MbodeConpl et ed | _lonTrapECDat aTabl eSt art Addr esse 02808
01DFA _MbdeEvent Par anet er Err or | _Isol at eAck 00ACC
01DFC _NoPageFor Spect r aDat aSt or age | _Isol ateAppl D 00ACO
01DFE _Spect r aDat aPageFul | | _Isol at eCount 01E78
01EO00 _Sci encebDat aPacket Buf f er Ful | | _lsolatelD 01E76
01EO02 _NoPageFor Sci encePacket Buf f er | _Isol at ePad 00ACA
01EO04 _RFFrequencyCal i brati onReport | _Isol at eSequenceCount 01E30
01E06 _Docki ngStati onSensor Dat a | _Isol at eSubType 00AC6
01E08 _Docki ngStationCalibrationbData | _Isol ateType 00AC2
01EOQA _Pt ol emyAcknow edge | _lItem oobc2
01EOC _Tel ecommandVeri fy | _Last BanklSensor oobDBC
01EOE _Accept anceSuccess | _Last Bank2Sensor 00DBE
01E10 _AcceptanceFailure | _Last Channel 00DC6
01E12 _Inconpl et ePacket | _Last Sensor 00DC0
01E14 _Incorrect Checksum | _Length 0868A
01E16 _IncorrectApplicationlD | _Li ndauDACChannel LUT 0258A
01E18 _Inval i dCommandCode | _Li ndauPl DConst ant s 02062
01E1A _Cannot BeExecut ed | _LongTi e 086B8
01E1C _Packet Dat aFi el dl nconsi st ent | _Lower Val i dCodes 01E50
01E1E _Pt ol emyDunp | _MrOCondi ti oni ng 00AAE
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01E20 _MenoryManagenent Type | _Mai nt ai nedvbdeEvent sTabl e 02592
01E22 _Menor yDunpRequest | _ManageAddr essWord 1B89A
01E24 _Sour ceDat aLength | _ManageAuxi | i ar yDat aMbdeEvent 13B0A
01E26 _Ptol enyHK | _ManageBackupRAMRequest 1B49C
01E28 _Housekeepi ngDat aReporti ng | _ManageCDMSCommandExecut i on 119B6
01E2A _Housekeepi ngPar anet er Reporti ng | _Managed i ppar dVal veModeEvent 12486
01E2C _Segnentati on | _ManageCommandWr d 1BDOE
01E2E _SequenceCount Lim t | _ManageCurrent MbdeEvent 11C82
01E30 _I sol at eSequenceCount | _ManageDocki ngSt ati onCal i bration 1802E
01E32 _I nUpperByte | _ManageEndOf Mbde 15522
01E34 _d ear UpperByte | _ManageEqui pnent Moni tori ng 1A05E
01E36 _Conpl ete | _ManageHKReport Gener ati on 1A386
01E38 _Conci se | _ManageHeat i ngMai nt ai nedMbdeEven 18D18
01E3A _MessageState | _Managelnitialisation 10030
01E48 _Sel ect Acti onCode | _Managel nj ect or Cont r ol Val veModeE 124FE
01E4A _Sel ect Wor dCount | _ManageLi ndauMai nt ai nedvbdeEvent 188BC
01E4AC _SelectTransmitBit | _Manageli ndauVal veandHeat i nghbde 12654
O1E4E _RenoveTransmitBit | _ManageMai nt ai nedvbdeEvent 187E8
01E50 _Lower Val i dCodes | _ManageMassSpectroneterActivatio 140D2
01E52 _Upper Val i dCodes | _ManageMassSpectronet er Operati on 128B2
01E54 _Extract Acti onCode | _ManageMenor yCheck 19F40
01E56 _Extractllnsb | _ManageMoni t or ModeEvent 1398E
01E58 _Extract5nsb | _ManageRFFrequencyCal i brati onvbd 17B38
01E5A _Extract5l sb | _ManageSMAHeat er MbdeEvent 138F8
01E5C _MenoryType | _ManageSMAPower 1C580
01E6E _PROM | _ManageSanpl eCol | ect or ModeEvent 13CAC
01E70 _EEPROM | _ManageSci enceDat aTr ansni ssi on 1B1BC
01E72 _RAM | _ManageSet | CVOpeni ngDur at i onvbde 125D0
01E74 _ExtractID | _ManageShut down 1B5F4
01E76 _IsolatelD | _ManageSof t war ed ock 1C2B8
01E78 _I sol at eCount | _ManagesSt at usDat aWor d 1BDCA
01E7A _Menor yDunp | _ManageSt or edTel ecormandRequest 1B412
01EB2 _Maxi munBl ockLengt h | _ManageTel econmandExecut i on 11764
01EB6 _Sel ect 5Msb | _ManageTel enet ryTi neRef erence 1C1D8
01EB8 _Sel ect 6Msb | _ManageTi ne 1C15C
01EBA _Sel ect1lLsb | _ManageTi neDel ayMbdeEvent 13¢C42
01EBC _Ti nerPeri od | _ManageTi neLapse 1C2CE
01EBE _Tel enmetryTi meRef er ence | _ManageTi mer ModeEvent 154AC
O1EC4A _Tel enmetryTi meRef erenceUpdat e | _ManageWGAMenor yCheckModeEvent 141FA
01EDO _Wat chdogRest art Peri od | _Maxi nunBl ockLengt h 01EB2
01ED4 _BackgroundTaskDur ati on | _Maxi nuntConvert er Del ayCount 00DCE
01ED6 _BackgroundTaskTi neout | _Maxi mumNunber O Val uesToRead 05B3C
01ED8 _SMAPower Cycl e | _MenoryCheck 08690
01EDA _SMAPul seFrequency | _MenoryCheckFail ure 01DEO
01EDC _Pul sedPower Fr equency | _MenoryCheckReport 01DD2
O1EDE _AuxiliaryData | _MenoryCheckReporting 01DCA
01FD4 _Sof t war ed ock | _MenoryCopy 08630
01FD8 _HTTi meToRanp | _MenoryDunp 01E7A
01FDC _Current ModeEvent Dat a | _MenoryDunpRequest 01E22
01FE2 _MbdeEvent SequenceSt art Addr esses | _MenoryManagenent Type 01E20
02022 _CQperatingLi m tsStart Addr esses | _MenoryPat chDat a 085EC
02062 _Li ndauPI DConst ant's | _MenoryTest Accunul at edChecksum 09988
02364 _Heati ngPl DConst ant s | _MenoryTest Addr ess 0998A
02574 _React or Or Heat er LUT | _MenoryTest Bank 05B06
0258A _Li ndauDACChannel LUT | _MenoryTest EndAddr ess 05B0C
02592 _Mai nt ai nedMbdeEvent sTabl e | _MenoryTest Event Dat a 08194
027C4 _ScanFuncti onDat aTabl eSt art Addr e | _MenoryTest Expect edChecksum 05B08
02808 _I| onTrapECDat aTabl eSt art Addr esse | _MenoryTest St art Addr ess 05B0A
0284C _RFFrequencyCal i brati onVol t age | _MenoryType 01E5C
0284E _Def aul t RFFr equency | _MessageState 01E3A
02850 _RFCal ResponseTi e | _ModeConpl et ed 01DF8
02852 _Docki ngStati on | _ModeEvent Par aneter Error 01DFA
028BA _Sci encebat a | _ModeEvent SequenceConpl et ed 05B10
04C78 __data_l eng | _ModeEvent SequenceFai |l ure 05B12
05938 __init_leng | _MbdeEvent SequenceSt art Addr esses 01FE2
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05938 __strg_leng | _ModeEvent SequenceSt at e 09992
05AC4 _Saf eModeVect or | _MbdeEvent St at us 09938
05AD6 _Sci enceMbdeVect or | _ModeParaneters 09990
O5AEE _Sci enceMbdel nt er r upt Mask | _Monit or ModeEvent Ti meQut 01DEC
O5AF0 _Ti ner Ol nterval | _MonitorTi neRef erence 09946
05AF2 _Ti ner 2l nterval | _Next ModeEvent Addr ess 088E4
05AF4 _CodePageZer o | _NoEnabl e 00D74
05AF6 _SD2BackupRAM | _NoPageFor Sci encePacket Buf f er 01E02
05B04 _Carousel Rot ati onConpl et ed | _NoPageFor Spect r aDat aSt or age 01DFC
05B06 _MenoryTest Bank | _Nor mal Progress 01DCE
05B08 _MenoryTest Expect edChecksum | _Nunber | nFI FO 0CACC
05BOA _MenoryTest St art Addr ess | _Nunber O Bi ns 088EC
05B0C _MenoryTest EndAddr ess | _Nunmber Of Byt esToPr ocess 0CAE4
05BOE _BackupRAMRecordTransnitted | _Nunber Of Sci encePacket sSt or ed 0CAB4
05B10 _ModeEvent SequenceConpl et ed | _Nunber O Servi ces 0CAC6E
05B12 _MbdeEvent SequenceFail ure | _Nunber O SpectraSt or ed 0B1AE
05B14 _Report BackupRAMSt at e | _OCPL 00C34
05B16 _Pt ol enmyBackupRAM | _OperatingLimt OOFDA
05B28 _\Val veDesi gnati onToBi t LUT | _OperatingLim t Excursion 01DE4
05B3C _Maxi mumNunber O Val uesToRead | _OperatingLimtReturn 01DE6
05B3E _I CVScal i ngConst ant s | _OperatingLimtsStartAddresses 02022
05B42 _ErrorCorrectionBits | _Operatinghde 085D8
05B58 __init_end | _OperatinghvbdeSel ection 01DDE
05B58 __strg_end | _PROM 01EGE
08000 __data_begin | _Packet Dat aFi el dl nconsi st ent 01ElC
08000 _Conmand | _Packet ToTransmi t 0CAB6
08044 _TCWords | _PageSize 010FE
08046 _Checksum | _PowerCycle 00D9E
08048 _BackupRAM | _Power Page 00D62
0808A _Dat aCol | ect ed | _ProcessSci encebDat a 17242
0808C _EEPROMW i t eBuf f er | _ProtectionAddress 01100
0818C _SwitchO f Event Dat a | _ProtectionData 01106
08194 _MenoryTest Event Dat a | _Ptol enyAcknow edge 01EOQA
081B2 _Cont ext Event Dat a | _Ptol emyBackupRAM 05B16
085D6 _WordsStored | _Ptol enmyBackupRAMRecei ved 01DEA
085D8 _(QOperati nghbde | _Ptol enyDunp 0lElE
085DA _Current ModeEvent | _Ptol enyEvent 01DC6
085DC _Fi xedFor nat Tel enet r yMode | _PtolenyFailure 01DD8
085DE _Dat awrd | _Ptol enyHK 01E26
085E0 _AddressWrd | _Ptol enyPower OnSt art 01DD6
085E2 _Acti onCode | _PtolenyPrivate 00AA6
085E4 _Wor dCount | _Ptol enyTi neout 01DDA
085E6 _StartupType | _Pul sedPower 086E0
085E8 _EEPROMWIite | _Pul sedPower Cont rol O f set 00D66
085EA _EEPROMW i t eUni nt errupt ed | _Pul sedPower Enabl eCf f set 00D6E
085EC _MenoryPat chDat a | _Pul sedPower Fr equency 01EDC
0862C _Accumul at edBl ockLengt h | _RAM 01E72
08630 _MenoryCopy | _RDBF 00C32
08682 _Sour cePage | _RFCal Dat a 0995E
08684 _SourceO f set | _RFCal | ndex 0995C
08686 _Desti nati onPage | _RFCal ResponseTi ne 02850
08688 _Destinati onOf set | _RFCalibrationPointl 09956
0868A _Length | _RFCali brationPoint3 0995A
0868C _Sour ceEndPage | _RFFrequencycCali brati onvbdeEvent 0994E
0868E _Desti nati onEndPage | _RFFrequencyCali brati onReport 01E04
08690 _MenoryCheck | _RFFrequencyCali brationTi neRef er 0994A
086B8 _LongTi ne | _RFFrequencycCali brationVoltage 0284C
086BC _Critical Power | _RFFrequencyDAC 00DBO
086C0 _Vari abl ePower | _RFFrequencyPoi nt1 09950
086E0 _Pul sedPower | _RFFrequencyPoi nt 3 09952
088EO0 _Current Operati nghbde | _RI CADACCPor t O0DAE
088E2 _Current MbdePar anet er s | _RI CAFI FOPort 1 00DA2
088E4 _Next ModeEvent Addr ess | _RI CAFI FOPort 2 0oDA4
088E8 _HTSt at us | _RI CAFI FOPort 3 00DA6
088EA _RunTabl eNunber | _RICAl2CPort1 00DA8
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088EC _Nunber O Bi ns | _RICAl 2CPort2 00DAA
088EE _ScanFuncti onDurati on | _RICASoftCtl Port 00DAC
088F2 _Transm t SpectrumasType | _RI U ncomi ngDat aCf f set 00D50
088F4 _TABLESt art Addr ess | _RIUnterruptfset oob4c
088F6 _WaveAddr esses | _RI'UQut goi ngDat aCF f set 00D52
0891E _Current Spect runbDat a | _RI UPage 00D4A
09938 _ModeEvent St at us | _RIUStatusOfset 00D4E
0993A _Ti neDel ayTi neRef er ence | _RSSTChecksuntail ure 01DDC
0993E _Ti ner Ti meRef er ence | _Reactor Or Heat er LUT 02574
09942 _TinerDuration | _Read 1C5C6
09946 _Moni tor Ti neRef erence | _ReadFrom\venory 1C63C
0994A _RFFrequencyCal i brati onTi meRef er | _Readl MR 1C5BC
0994E _RFFrequencyCal i brati onMbdeEvent | _RenoveTransmitBit O1E4E
09950 _RFFrequencyPoi nt 1 | _ReportBackupRANSt at e 05B14
09952 _RFFrequencyPoi nt 3 | _Resetl2C 17AC2
09954 _Del t aRFFr equency | _RunTabl eNunber 088EA
09956 _RFCal i brationPoi nt 1 | _SCvD ooczc
09958 _Defaul t RFCal i bration | _SD2BackupRAM 05AF6
0995A _RFCal i brati onPoi nt 3 | _SD2BackupRAMRecei ved 01DE8
0995C _RFCal | ndex | _SMAPower Cycl e 01ED8
0995E _RFCal Dat a | _SMAPul seFrequency 01EDA
09984 _Sci enceMbdeCodePage | _SRDY 00C2E
09986 _Saf eModel nt er r upt Mask | _SafeLimt 00F4A
09988 _MenoryTest Accunul at edChecksum | _SafeLimtViolation 01DE2
0998A _MenoryTest Addr ess | _Saf eMbde 00AB6
0998C _Sci enceTransmi ssi onActi ve | _Saf eMbdel nt er r upt Mask 09986
0998E _Sci encePacket Transm tted | _Saf eMbdeVect or 05ACA
09990 _MbdePar aneters | _ScanFuncti onDat aTabl eSt art Addr e 027¢c4
09992 _ModeEvent SequenceSt ate | _ScanFunctionDuration 088EE
09994 _WGADat aBuf f er | _Sci encebData 028BA
0A198 _Tenpor arySt or age | _Sci encebDat aPacket Buf f er Ful | 01E00
OB1AE _Nunber O SpectraSt or ed | _Sci enceMbdeCodePage 09984
0B1BO _Start Addressof Spectra | _Sci enceModel nt errupt Mask 05AEE
0B1B4 _Bl ockSi ze | _Sci enceMbdeVect or 05AD6
0B1B6 _Spect runiloProcess | _Sci encePacket Transnitted 0998E
0B1B8 _StoreSpectruntere | _Sci enceReport 00C36
OB1BA _Sort Status | _ScienceTransmi ssionActive 0998C
0COBE _Spect r unfst or age | _Segnentation 01E2C
0CAB4 _Nunber O Sci encePacket sSt or ed | _Sel ectlilLsb 01EBA
0CAB6 _Packet ToTransmi t | _Sel ect 5Msb 01EB6
OCABA _St or ePacket Here | _Sel ect 6Msb 01EB8
OCABE _I nj ect or Cont r ol Val veDesi gnati on | _Sel ect Acti onCode 01E48
0CACO _TineUntil G oseANDFI ags | _SelectlinterruptBits 00D54
OCAC4 _Digital OnOf Regi ster | _Sel ect SRFI ag 00D5E
0CAC6 _Nunber O Servi ces | _SelectTransmitBit 01E4C
OCACA _Fi ni shedServi ci ngTri gger Fl ag | _Sel ect Wr dCount 01E4A
0CACC _Nunber | nFl FO | _SensorData oobD4
0CACE _Bi nNunber | _Sensor Dat aLUT 00F0A
0CADO _Bi nCount | _SequenceCount Limt 01E2E
0CAD2 _| oopcount er | _ServiceRequest 00BE6
0CAD4 _I| CVOpeni ngDur at i ons | _Set CEFI ag O0D5A
0CAD8 _WGAMenor yCheckSt at us | _Set MEFI ag 00D56
0CADA _DEUCount | _Set SRFl ag 00D60
OCADC _Test Tabl eSt art Addr ess | _Set SoftwareNM 1 ooD48
OCADE _Test WaveSt art Addr ess | _Sof twared ock 01FD4
OCAEQ _Test Tabl eAddr ess | _SortStatus 0OB1BA
0CAE2 _WGAAddressToStart At | _Sour ceDat aLengt h 01E24
0CAE4 _Nunber O Byt esToProcess | _Sour ceEndPage 0868C
0CAE6 _WGATest Word | _SourceOfset 08684
O0CAE8 _WGAMask1l | _SourcePage 08682
O0CAEA _WGAMask?2 | _SpectrabDat aPageFul | 01DFE
OCAEC _StatusByte | _Spectrunftorage 0COBE
OCAEE _WGAMenor yCheckResul ts | _SpectrunfoProcess 0B1B6
0CC78 __data_end | _Standby 00AA8
0D01C __code_l eng | _StartAddressof Spectra 0B1BO
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0D01C __code_end | _StartupType 085E6
10000 __entry | _StatusByte 0CAEC
10000 _Control Sci enceMbde | _StorePacket Here 0CABA
10030 _Managelnitialisation | _StoreSpectruntere 0B1B8
10536 _Contr ol ComrandHandl i ng | _StoreTMPacket 1AC52
1055E _Det ect CommandRecepti on | _StoredTel ecommand 00BD8
10606 _CheckConmmand | _SwitchOf Event Dat a 0818C
11094 _Gener at eEvent TMPacket | _TABLESt art Addr ess 088F4
11428 _GenerateTCVeri f yTMPacket | _TCSubtype 00ADO
1161E _Cal cul at eCRC | _TCType 00ACE
1165C _word_crc | _TCVerify 0195A
11764 _ManageTel ecommandExecuti on | _TCwords 08044
119B6 _ManageCDMSConmandExecuti on | _Tel ecommandVerify 01EO0C
11C2C _Contr ol MobdeEvent Sequence | _Tel enetryTi neRef erence 01EBE
11C82 _ManageCurrent ModeEvent | _Tel enetryTi neRef er enceUpdat e 01ECA
121EE _Control MobdeEvent | _TenporaryStorage 0A198
12486 _Managed i ppar dVal veMbdeEvent | _Test Tabl eAddr ess 0CAEO
124FE _Managel nj ect or Cont r ol Val veMbdeE | _Test Tabl eSt art Addr ess 0CADC
125D0 _ManageSet | CVOpeni ngDur at i onvbde | _TestWaveSt art Address 0CADE
12654 _ManagelLi ndauVal veandHeat i nghbde | _Ti neDel ayTi neRef er ence 0993A
128B2 _ManageMassSpect r omet er Oper ati on | _TimeUntil O oseANDFl ags 0CACO
138F8 _ManageSMAHeat er ModeEvent | _TinerOl nterval 05AF0
1398E _ManageMoni t or ModeEvent | _Tiner2lnterval 05AF2
13BOA _ManageAuxi | i ar yDat aMbdeEvent | _TinerDuration 09942
13C42 _ManageTi neDel ayModeEvent | _TimerPeriod 01EBC
13CAC _ManageSanpl eCol | ect or ModeEvent | _Ti mer Ti meRef erence 0993E
140D2 _ManageMassSpectroneterActivatio | _Transmit SpectrunasType 088F2
141FA _ManageWGAMenor yCheckModeEvent | _Update 00ABC
154AC _ManageTi ner MbdeEvent | _Upper Val i dCodes 01E52
15522 _ManageEndOf Mbde | _Val veDesi gnati onToBi t LUT 05B28
15634 _WiteandVerifyScanFunction | _Val vePower Cont r ol OF f set 00D68
15D7A _Correct Tenper at ur eReadi ng | _Val vePower Enabl eCf f set 00D70
15DF6 _WGARead | _Vari abl ePower 086C0
15F92 WGAWIite | _Vari abl ePower Control O f set 00D64
160FC _WGAReadFr omAddr ess | _Vari abl ePower Equi prment 00D78
161D4 _WGAReadFr onRegi st er | _Vari abl ePower Equi pnent Count 00D76
162B0 _Gener at eSci enceDat aPacket | _WGAAddressToSt art At 0CAE2
17242 _ProcessSci enceDat a | _WGAConmuni cati onsFail ure 01DEE
17764 _HeapSort | _WGADat aBuf f er 09994
17AC2 _Resetl2C | _WGAMask1 0CAE8
17B38 _ManageRFFr equencyCal i br at i onvbd | _WGAMask2 0CAEA
1802E _ManageDocki ngSt ati onCal i brati on | _WGAMenor yCheckReport 01DFO
187E8 _ManageMai nt ai nedMbdeEvent | _WGAMenoryCheckResul ts 0CAEE
188BC _ManagelLi ndauMai nt ai nedModeEvent | _WGAMenor yChecksSt at us 0CAD8
18D18 _ManageHeat i ngMWai nt ai nedMbdeEven | _WGAMenoryl ntegrityFailure 01DF2
19338 _CheckModeEvent Par anet er s | _WGARead 15DF6
19F28 _Contr ol Aut ononbusActi ons | _WGAReadFr omAddr ess 160FC
19F40 _ManageMenoryCheck | _WGAReadFr onRegi st er 16104
1A05E _ManageEqui pnent Moni tori ng | _WGATest Word 0CAE6
1A386 _ManageHKReport Generati on | _WGAWite 15F92
1A90E _Gener at eHKTMPacket | _V\RBF 00C30
1AC52 _St oreTMPacket | _War ni ngAnonal ous 01DDO
1B1BC _ManageSci enceDat aTr ansm ssi on | _WatchdogRest art Peri od 01EDO
1B39A _Contr ol Oper at i nghbde | _WatchdogTi nerRestartBit oob44
1B412 _ManageSt or edTel econmandRequest | _WaveAddr esses 088F6
1B49C _ManageBackupRAMRequest | _WérdCount 085E4
1B5F4 _ManageShut down | _WordsStored 085D6
1B850 _Control RIU | _Wite 1C5E0
1B89A _ManageAddr essWor d | _Witel MR 1C5DA
1BDOE _ManageCommandWor d | _WiteTimerPrel oads 1C5BE
1BDC4 _ManageSt at usDat aWor d | _WiteToMenory 1C5F0
1BED4 _Control Sci encel nterface | _WiteandVerifyScanFunction 15634
1C15C _ManageTi e | _Zer oPower oobeC
1C1D8 _ManageTel ermet ryTi meRef er ence | __code_begin 00000
1C2B8 _ManageSof t war eCl ock | __code_end oboic
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1C2CE _ManageTi neLapse | __code_l eng obolicC
1C4A8 _read_rica | __code_page 00001
1C580 _ManageSMAPower | __data_begin 08000
1C5B2 _Disabl elnterrupts | __data_end 0CC78
1C5BC _Readl MR | __data_leng 04C78
1C5BE _Wit eTi ner Prel oads | __data_page 00000
1C5C6 _Read | __entry 10000
1C5D2 _Enabl el nterrupts | __init_begin 00220
1C5DA _Witel MR | __init_end 05B58
1C5E0 _Wite | __init_leng 05938
1C5F0 _WiteToMenory | __init_page 00000
1C63C _ReadFr omvenory | __strg_begin 00220
1C6C6 i u/ | __strg_end 05B58
1C6D2 unod | __strg_leng 05938
1C6DE i/ | __strg_page 00000
1C710 nod | _l oopcounter 0CAD2
1C770 i * | _read_rica 1C4A8
1C776 i*~ | _word_crc 1165C
1C77C i u* | c>i 1C808
1C782 ui *~ | cdshl 1C84C
1C788 cshl | cdshr 1C83E
1C792 cshr | cdshru 1C85A
1C79C cshru | cshl 1C788
1C7A8 not _ | cshr 1C792
1C7B0O = | cshru 1C79C
1C7BA <> | d* 1C896
1C7C4 u<= | d+ 1C87A
1C7CC u> | d- 1C886
1C7D2 u>= | d/ 1C9B2
1C7DA u< | d/nod 1C8F0
1C7E0 > | d< 1CA46
1C7EA < | d<= 1CA50
1C7F4 >= | d<> 1CA5A
1C7F8 <= | d= 1CA6E
1C7FC dnegat e | d> 1CA36
1C806 i>d | d>= 1CA08
1C808 c>i | d>f 1CF50
1C81C strass | d>i 1C878
1C83E cdshr | d>r 1CAM
1C84C cdshl | dand 1CA78
1C85A cdshru | dnod 1C9EE
1C86A ptl ong | dnegate 1C7FC
1C86E gt ong | dnot _ 1CA9C
1C874 dupl ong | dor 1CA84
1C878 d>i | dr> 1CAB2
1C87A d+ | dswap 1CABE
1C886 d- | du/ 1CBOA
1C896 d* | du< 1CAD8
1C8F0 d/ nod | du<= 1CAFC
1C9B2 d/ | du> 1CAE8
1C9EE dnod | du>= 1CAEE
1CA08 d>= | dunod 1CB16
1CA36 d> | dupfl oat 1CFEE
1CA46 d< | dupl ong 1C874
1CA50 d<= | dxor 1CA90
1CA5A d<> | f* 1CD12
1CA6E d= | f+ 1CCs4
1CA78 dand | f- 1CCCA
1CA84 dor | f/ 1CE70
1CA90 dxor | f< 1CF46
1CA9C dnot | f<= 1CF2E
1CAAd d>r | f<> 1CEE8
1CAB2 dr> | f= 1CFOC
1CABE dswap | > 1CF16
1CADO rot | f>= 1CF38
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1CAD8 du< | f>d 1CF66
1CAE8 du> | f>i 1CFDC
1CAEE du>= | fnegate 1CCDA
1CAFC du<= | gtfl oat 1CFE6
1CBOA du/ | gtlong 1C86E
1CB16 dunod | i 1C770
1CC54 f+ | i*~ 1C776
1CCCA f - | i/ 1C6DE
1CCDA fnegate | i>d 1C806
1cp12 f* | i>f 1CFBC
1CE70 f/ | iu* 1Cr7C
1CEE8 f<> | iu/ 1C6C6
1CFOC f= | mod 1C710
1CF16 f> | not_ 1C7A8
1CF2E f<= | ptfloat 1CFEOQ
1CF38 f>= | ptlong 1C86A
1CF46 f< | rot 1CADO
1CF50 d>f | strass 1C81C
1CrF66 f>d | u< 1C7DA
1CFBC i >f | u<= 1crc4
1CFDC f >i | u> ilerfe
1CFEO ptfl oat | u>= 1C7D2
1CFE6 gt fl oat | ui*~ 1C782
1CFEE dupf | oat | unod 1C6D2
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