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TEST & OPERATIONS CHALLENGES
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Manufacturers an Operators need
to create, exchange, maintain and
manage their test and operations
data for many years through the
spacecraft’s lifecycle
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Used to formalise spacecraft operations and system tests by capturing knowledge of test and
operations

Can be many 1000s of procedures per mission.

Contain commands and parameters for spacecraft, equipment under test, check-out equipment,
ground systems etc.

Linked to spacecraft TM/TC database (and other databases if needed)
Multiple procedure formats (tabular, flow-charts, procedure language for automation)
Commonality between Test and Operations procedures

Configuration control becomes a significant requirement
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TEST & OPERATIONS CHALLENGES 0N

Summary

RHEA

Consistency with Database

Less Time to Learn

Procedure Handover &
Maintenance

Increasing Operational
Workload

A tool that guarantees automatic and consistent updates of procedures when
the database changes.

A tool that supports procedure preparation in a generic format, is user friendly
and fast to learn.

Easy to capture knowledge from spacecraft designers that operations team
can take over in order to maintain procedures before & during a mission.
Configuration Management is vital.

Procedures can be exported in an operations language for automation.

Automation of routine activities, increase operations repeatability, handle
repeating failure cases, allow operations staff to manage more spacecraft
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SUPPORTING TEST & OPERATIONS

Industry leading suite of integrated tools for Operations & Test

Chosen to support more than 100 different spacecraft—
mostly ECSS PUS based

Manages Satellite Test and Operations Data
\\BRARY

/ Design, Develop, Validate, Execute

Acts as an information and knowledge bridge between
systems & users Functon Edior |

Interfaces with many control systems, third party
procedures and databases

Provides integrated configuration control, problem
reporting, & management reporting
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SUPPORTING TEST & OPERATIONS

PREPARATION

Requirements

n Writer enables the creation, development
& export of generic and reusable

Flowcharter enables editing of procedure

SR structures via a graphical flowchart.

Function

Editor ' can be used as a client to the Automation

Constreints Scheduler enables mission planning and

The Automation System with its client
MMI Validator allows execution &
validation of procedures via a connection
to a mission control system or test

= Publlsher aIIows pri

Reporter logs the definitio
solution of problems as

also performs consisteficy harness.
analysis of sets of procedures. Publisher ~
- ——| Manuals
7 | Y o
Test Harness e V\l (:nml;.;::‘na
| =) statistics
User Reports of
Problems & Anomalies
~—(Problem Reporting
‘:_:__-:)summﬂnlﬂllhq
EXECUTION REPORTING
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HISTORY AND ROADMAP 2NN

nnnnn

MOISv5 2003 MS Office 2003, VB Galileo IOV/FOC baseline, extended to support Galileo specific
features
MOISv6 2010 MS Office 2010, VB, .NET, Backward compatible with MOIS v5
VSS, Visio, Access Galileo MOIS v6 upgraded Office 2016 & SVN

MOISv7 2017 Eclipse RCP/Java, MS Office  Extended support for wide range of operations data types.
2016, Visio, SVN Consistency checks in the background.

MOISv8 2019 Eclipse RCP/Java, OPEN, GIT  Integration with EGS-CC - support for Mission Model Editor,
requirements verification



MOIS7
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/ Spacecraft Test and Operations is more than writing procedures
/ Increasing number of inter-related systems are involved

/ Derived & duplicated data becomes a concern
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The goal

/ Have a unique repository hosting all data items from all systems

/ No duplication of data — single source of information

/ Define relationships and dependencies

/ Ensure overall consistency

/ Have a hierarchical classification of the data

/ Have centralised management of all data (configuration control, publishing, reporting)

/ Have an expandable framework where data types can be added
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MDM Browser New Editor Plugins Easily extended

&TM/TC DB with additional
data types and

associated editors

EUD (Display) Editor

USER
APPLICATI
ONS

i
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|
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|

PLUTO [Automation) |
BEditor :
|
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|

1

1

|

1

|

T

ion Planning Rules

MDM OPEN
ACCESS API

MORE DATA
MODEL

MOIs
LIBRARY

—pm—————

30-05-2018 SpaceOps 2018 13
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Platform Choice

/ Eclipse Application (RCP)

/ Eclipse Modeling Framework (EMF) used for
Modelling, data persistence & supporting Uls.

/ Editors: Eclipse & Xtext based

Data Type Plug-ins

Plug-in Architecture

/ Adapters developed for existing editors oot -
3 . Plug-ins Planner Publish
/MOIS plug-in: Java-.NET bridge E:_r

L_ll_::l

/ICD for 3rd party plug-ins

Provides the ability to integrate User Interfaces
originating from different applications on the framework
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WORKBENCH

!MDIS Data Store Explorer H[=] E3

7% | N
RHER

| I - - | | & - E | E Mom [ Lvp-vER [T writer
o= MOM Data Stnrel 2t E S o« T O | O FCP-RF-0030.doc 548 l | PLU_SYS_D32.pluta | | LMP_MOM_007. Imnp | | OBCP_S¥S1_003.0pl |g | S¥N_HERC_00Z.5vn | =0 |
Itype Filker bext ) - = ‘
i FCP-RF-0002 - TRSP Ranging On =l Horme Tnsert Page Layout Refe -
FCP-RF-0003 - TRSP Ranging OFF R - - - .
B FCP-RF-0004 - TRSP Conarency On il save R The Main Editor View. In this example, 5
i FCP-RF-0005 - TRSP Coherency OFf W Refresh [=] shart Reference . . .
B B FCP-RF-0007 - TRSP TC Bit Rake Selection E Document Properties = Data Items with their 5 Editors are
"-"Jw FCP-RF-0005 - Switch T bo LGA
___Jw ECP-RE-0009 - Switch T b~ raa Active Document Insert CU rre ntly o pe n
""'Jw FCP-RF-00Z0 - EPIC Sw . - .
w reerranzz s e 1He Data Store Explorer View displaying the various bata E
[]"-Jw FCP-RF-0025 - Set 55P,
4 FCP-RF-0026 - Switch E Ite ms. =
"'"Jw FCP-RF-0027 - PAA Tat .
w i rerrronzs-paaat- @ cONS reflect the type & status of each data item
L FCP-RF-0029 - PAA QI i i B
B reverov e Activation of editors, drag & drop
wreeesrr o e Nperations are executed recursively
DB View allowing R . ) .
1. ReFERENCES Additional Views — for each Data Item properties,

|

drag & drop _ﬁ'
| »

= Spacecraftl = SMF Services| < — O

Itype Filter bext

[RD-1] &UM Wold, Section 5, Chaptere

o o eeeronmns VErsion & validation history, overall consistency
oS eSS B2 errors, property searches & console

Marme | Description | Packet o] |
= | p— = S —
=l = TelecommandPackets = Properties . 1 Problems | €] Error Lng| & consale | =G Prngress| 1=/ Version Histary | =) validation Hismry| -] Property Search | =0
= MISTEOOL SET_TM_MODE MOSZEHI =
=T il
= MISTEODZ SET_TC_RATE MNOSZEHI il
= WISTENDZ SET_COHERENT _MODE NOSZKHI Propert: |_valus | -]
=, NISTEOD4 START_RAMGING_DOPPLER  NOSZKHI Export Products '= Sequence
=% NISTEOOS STOP_RANGING_DOPPLER  NOSZKHI Linked Item
= NISTEODG SWEEP_UPLINK NOSZKHI Harne CP-RF-0029
=%, NISTEOO7 STOP LUPLIMK NOS2KHI Objectives his procedure enables the PAA QUAM FDIR after switch ON....
= NISTEOLS TEST BV 08 P— Path MDMMDM]GATA FOPYolume 3 - S¥M Operations/Chapter 3.1 - Nominal Operations/Cha. ..
[ —— [N Y Postconditions LIAM/[SSPAs FDIR enabled
4] | 3 Preconditions | S5PAs ON |
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CUSTOM XTEXT PROCEDURE LANGUAGE EDITORS (PLUTO, OBCPS) N
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Modelling - 55M/55MRool C1/Payload/AT
Fle Edt Navigste Search Run Project Window Help
| r9- e - B [ - |- 4] - -ca - T &' 3ava g Preparation £U Team Synchr... | & Modeling (g S¥N Reposita... [ Resource I

& E o L = 0| = erEST.pluto ActiviyCalls.pluto ArrayRecArgs123.pluto f@] Callactivity. doc fl?_uﬂ TestFPandalias I3 = ﬁ)

type filer text
& Support - Template procedures S | main it o contd . .
€ SMF - Service Management Framework Services initiate and confirm step sdywx

=13 55M - Spare System Madel

65 EGSEL e declare
- €0 SCL - Spacecraft & variable var of type signed integer
€@ Payload end declare

c in the context of Instri of SpaceSeg of 55K do
= initiate and confirm ZAC72013 with arquments Spacecraft
c PACO00OL:= "STOUED", Database
PACO010Z := FormalParaml
end with refer hy ZACT201301;
end context:
wait for confirmation Status of ZAC7201301 = "confirmed:

-6 AlL- Subsystem —
[=-Egy ASPERA - On board instrument

=% Heater_y_on - AGCS Report HK TM def

= ZACOxxwy - ROCS Disable diag TM

= ZAC12810 - AOCS Change 1 byte param

= ZACTZ005 - AOCS Mgr Inertia makrix

=, ZACT2050 - SAM Guid Set Rate bias

& CMD_MULTIPLEXER _SRY_NAME - Multiplexer

MIM_5PS_BIG_MIM_003_HRD

OPL1 opl

CHECK_ASPERA_ON_DURING _OCMImp

oL
Scripts

0 translates

l references Translator

= in the context of ParcManagement of Prime of DO of GAIAMCS of 31
= initiate and confirm ExportDataRecords with arguments

e Filter record

TestFPandilias - a”h“’EUSE"' “:“Er

T_AOCS._519_Defautts s endTine:= "3357, MOIS SCL

PROCL.doc pecordlype:= IO Writer Translator

B-@ Payloadz sortKey:= wvar,
@ platform spidFileer:= "DD,
= ZACT2009 - MM Mgr Reset courters stertTime:= mppr R 420 == \ =T _
=, 75112001 - 5% Enable Monitoring end record, hecks i r 1
47 ¥OBY9N00 - OBCP OPLL TIME ERROR. RequestType:= var, checks in | 1
4 | _,—I Folder:= "Dbr, checks out <?> translates | 1
FileFormat:= "DVD_DL" - —— 1
2 protiems | ] console | = properties 52 el =8 end with refer by ExportDataRecordsol; Translator i 1
Propert | vakim end context: I ]
Fep— o in the context of TaskManagement of Prime of DO of GAIAMCS of St ~__--
Description & initiate and confirm GetNodeStatus with arguments
Estimated Duration 000:00:00:00,000 - Node array
Name FCP_ASPOOOL name:= "UUT
Objectives end array
Post conditions end with refer by GetNodeStatus0l:
Precondiions wait for Status of GetNodeStatus0l = FormalParami;
Yaldation State notvalidated wait for Status of GetNodeStatusOl = var;

wait for status of StatusUpdate of TaskStatuslUpdate = FormalParami;
end context:
end step:
end main
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EUROPEAN GROUND SEGMENT COMMON
CORE — EGS-CC

A next generation core system
for testing & operating
spacecraft
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Core for New Ground Systems

/ Collaboration of ESA and ESA Member States
/ European Open Source Licence (Available to ESA member states)
/ Provides the core elements of a test and/or mission control system — PUS support

/ Manufacturers/Operators add their own tools around it to match their test
approach/operations concept

/ Java and SUSE Linux
/ OSGi service-oriented architecture (Karaf container-based)
/ Ecore/EMF model-driven; Eclipse RCP Ul

/ Incremental releases - IR3 released, IR4 late 2018 (to support telecoms missions), IR5 Feb-19,
final delivery planned for June 2019.
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EGS-CC REFERENCE TEST FACILITY
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Ext. interfaces Presentation

uonenjeay

Core M&C Functionality
Data Handling
Application Support

SW3SAS [eusa1x3

m
x
~
(1]
=
3
2
(%)

<
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—
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3
(%]

uonesedald

M&C Adaptation

Monitored and Controlled Systems

Kernel | Reference Implementations

Reference Test Facility




MOIS EGS-CC INTEGRATION

Test Requirement Management

CDM data model view

Procedure export to CDM Activity Lists
Test procedure DSL Editor

Test execution

Test Requirement Verification - VCD
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TEST REQUIREMENT MANAGEMENT I
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S TMS - Eclipse Platform - O X
File Edit Navigate Search Project Run [E TMS Window Help

B-EEe R R R R (uick Access || & | Resource [ Tws

& Requirements & | £9 = O | = Test Projects + & paed T O | ] Details 2 I Overview | £ Markers‘ @] Error Log‘ = B8
‘Type filter text | ‘type filter text | Test Proi
. ject [5] save
TeSt re q U I re m e nts > B egscc-ke ~ v (= Kernel MC Access API ~
> [ egscc-ke-data-distribut v 1 Project Requirements Id: ‘ Kernel MC Access API ‘
d ata ba Se v Bl egsce-ke-mc-definition > B egsce-ke Project Type: ‘ EGS-CC Integration V‘
[§] KE-MCD-DE-044060 > [ egscc-ke-data-distribution )
8 KE-MCD-FU-040000 > [ egscc-ke-mca Version: (080 ‘
H H [E] KE-MCD-FU-040010 + 1= Test Specification Project Base Folder: ‘ ,’IDcaI;’SDEfruntimefgit-reposjkemel-mc-access-a‘ Browse
With linked test cases SN0 | o i 10 Mo s
8 KE-MCD-FU-0 s Code Generation Target Folder: ‘ ,“Iocal/SDEfruntimefgiT—reposjkernel—mc—access—a‘ Browse

sl KE-MCD-FU-0 Test Requirements o - ‘ " nel.mcAccessApiviest |
&) KE-MCD-FU-0

[l KE-MCD-FU-040130 .- oe-movse: TSt Specification. Includes

[l KE-MCD-FU-040145 0003 - Remote acci

[El KE-MCD-FU-040150 TAO2 - Archive access manual procedures

[l KE-MCD-FU-040160 > TAQO3 - State comparisun

[ KE-MCD-FU-040170 > 1= Performance Measurements

[l KE-MCD-FU-040180 ~ 1= Test Procedure Design

[§] KE-MCD-FU-040183 A SCO1 - MCM access scenario

[E] KE-MCD-FU-040186 P001 - Local access

[l KE-MCD-FU-040189 P002 - Auxiliary routine te

[&] KE-MCD-FU-040192 » [ SCO2 - Archive access scenari

[l KE-MCD-FU-040195 » [ SCO3 - State comparison scel

[&] KE-MCD-FU-040200 > BE SC10 - Reliability scenario

[l KE-MCD-FU-040210 1= Test Results v
< > < >

30-05-2018 SpaceOps 2018 21



EGS-CC CDM-BASED MISSION MODEL EDITOR //'\\
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File Edit Consistency Window Help Run

(B ¢ BiQ~id~ =| B[ E
& Model Explorer [o% MCM Tree 2 | [ Model Types| = = O |[GAITCO01  [NCD40008 52 | MonitoringControlElement Form | =0
[ type filter text | | NeD40008 | =
> B Event Type ~
P Fixed
> ¥ Event
© = COMMON -
v R 0.9 il Parent
> &E i
numeration MonitoringControlElement; SUBSYS CDU1L E D E

Interpolation
Range Enumeration

0 00

EngineeringParameter.Data Type [1.1]

> # Polynom
> & Condlitional Calibration Real; Beal b4 Ceneric E D E ®

imit Check Definition

EngineeringParameter.Format [1,1]

RealDisplayFormat: DISPEMT-REAL-6 E D E @

EngineeringParameter.Calibration [0,1]

wpected Value Check Definition
ngineering Argument Definition
= Activity Call Argument Definition
Repeat Argument Definition

s e 10.11] Interpolation: CAF CCDI0014TM DT3.8 E D E @
~ = SUBSYSTEMS =
~ “I% [0.9] SUBSYS_0 EngineeringParameter.Unit [0,1]
v SUBSYS_0 AffineConversionUnit: degree celcius E D E @

~ % Engineering Parameter
v U [0.9] GAITCO01
~ % GAITCOO1 |
© TC OBT SECS 2

~ Monitoring Checks

S = GAITCO02 [type filter text ‘
> & GAITCO03 |checkDefini...| validatyCondition.name monitoringInterval AImaxConsecuti... minNnmina...l initiaIIyEna...l
i 1 LIMIT CHECK DEF PARAM_COND CHECK APPL | NCDM0008 10 3 1 ]
: :‘22:2332 2 LIMIT_CHECK_DEF PARAM_COND_CHECK_APPL_2_NCD40008 10 3 1 [~
> % GAITCOO07 v
: :: giggggz ME Problems 2@1 # Cl Dependencies | [] Undo/Redo Stack| | Validation Problems =0
. % GAITCO10 2 errors, 0 warnings, 0 others
[10.19] GAITCO11 Description Resource Path Location Type =
[20.29] GAITCO23 @ Errors (2 items)
[30.39] GAITCO40 @ The required feature ‘definition’ of 'MonitoringControlElement’ must be set Resource_Mcm.cdm /MissionProj.. _gnOKB8GNdEeih8-E9295pFQ Problem
140,491 S13FNL v @ The required feature ‘name’ of MoniteringControlElement’ must be set Resource_Mcm.cdm MissionProj.. _gnOKBGNdEeih8-E9295pFQ Problem
< m > <] m [ >
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TEST PROCEDURE EDITING AND EXECUTION N
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File Edit Consistency Window Help Run

W 9% BiQ-id ] = B@
g MOIS Data store | [3 B v = O |[@Testrocal groow = =g
[tvpe fiter text -
% Data store Root q
B Explorer showing Data Items — such as test
= NT-0

Mission model linked . CURES

o P socsstanup

! 98 pz_pocsiosdparameters SUULVITYSENGANONaLT LPAGUUUL , LPADDOLYE
a nd I’efe renced P8 pa_aocsHeathMonitaring I: testcase tmInitial + 2.3.degC < NDWAG450
4

P p4_nocsshutdonn 6}
¢ By Day1Testschedule.groovy

@

9% step{ title 'Text case a2’

) def tmInitial = NDW4945Q

1 precondition NDWAS409 < 5.3.degC
activitySendAndWait ZPQQ1234

tactraca tmTritial ¢ NOLAGASA

Test requirements

E

linked and referenced Mission model (CDM-based) - Activity

wie Sresemes @nd Parameter references can be

. .
Slmple, clear DSL with ype filter tex dropped into the script
~ == SUBSYSTEMS
. - “2 [0.9] SUBSYS 0 |
editor = s : -
: ;z;\:::::::;::?e ‘:IProperlm (£ Problems & = a
&1 Limit Check Definition 2 errors, 0 wamings, 0 others
Excectad Value Check Definition Description Resource Path Location
Execution results stored e e
: E:::z:?:v Groowy:Method ‘validateaa’ from class 'mcedConstraints MCEDAspectsCannotReference MCEDAspectsCannotRefe.. fgroowyVali.. line 25
s A = .
= SUBSYS 100 = Groovyunexpected token: @ line 50, column 1 MCEDAspectsCannotRefe.. /groowyVali.. line 50
= SUBSYS_11
= SUBSVS_12
= SUBSYS_13
& SUBSYS 14 -
< m E < mn >
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TEST PROCEDURE EDITING AND EXECUTION

Mission model linked
and referenced

Test requirements
linked and referenced

Simple, clear DSL with
editor

Execution results stored

30-05-2018 SpaceOps 2018

File Edit Consistency Window Help Run
W O BiQ i

2 MOIS Data Store [ B

&

iy

[tvpe fiter text

B4 Dats Store Raot
= eup
= 28 syro
=R
! @ AOCS Tests
P8 p1_aocsstartup
T8 p2_pocsloadrarameters
P8 pz_socsHealthmenitoring
I8 pa_aocsshutdown

By DayiTestSchedule.aroowy

Requirements View -
requirements dropped
S p— into the script create

o2 MCM Tree | Requirements & |

type filter text

B egsec-ke-data
~ @ egscc-ke-mc-definition
5| KE-MCD-DE-044060
5] KE-MCD-FU-040000
s) KE-MCD-FU-040010
(s) KE-MCD-FU-040020
(8] KE-MCD-FU-040030
5] KE-MCD-FU-040110
2] KE-MCD-FU-040120
8] KE-MCD-FU-040130
8 KE-MCD-FU-040140
5] KE-MCD-FU-040150

(8] KF-MCD-FILLOANAN
m

test case steps

VN
RHER

G R O U P

) 1@
e oAty & Executable DSL script with °
27 testProcedure {name 'Test p ALY
2| Grcioton o o test case steps. Results of
I‘ step( Eitle “Text case al execution are stored and
def tmIni \:1.:1 = I\Dwdad 2 .
pracondition NDWASAS < 5.3.degC contribute to VCDs
activitySendAndWait ZPA0OOOL,ZPAGOLE
testcase tmInitial + 2.3.degC < NDWAO4 o
37 '
step{ title 'Text case a2’
40 def tmInitial = NDW49450
41 pre?ur:\ditian NDAA?M@& < S:z.deg .
e N Problems view showing data
inconsistencies, missing
V75 references and script errors.
Also shown here: properties,
history, searches & console v
“ 0
< errors, U warmings, U omers
Description Resource Path Location

~ @ Ermors (2 items)
GroovyMethod 'validateaa’ from class 'meedConstraints MCEDAspectsCannotReference MCEDAspectsCannotRefe.. faroowwVali.. line 25
Groowyunexpected token: @ line 50, column 1 MCEDAspectsCannotRefe.. /groowVali.. line 50
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TEST SET-UP AND SCHEDULING

Test session top level

script
File Edit Consistency Window Help Run
| BiQvifdviBEN B | 3@
“§ ot Data store| [ Nl Tk Set up environment = o
Jivpe ke ot | & and connect to
Ew Data Stare Root " .
%& ELD . @ // Set up the test environment - EG EE eqUIpment
NPT Test scr[pts 77 Request transient inf fon ab Test
@ 27 setupTestEnvironment {title "AOCS
- Dayl ] description ode x with FEE and SCOE’
[OCS Tests egsccInstance 'CC
1_AOCSSkark equipmentNr "Ask” . .
g" hocsstartp 4 Start session recording
p2_ADCSLoadParameters -
E& p3_ACCSHealthrMonitoring 38 // Stert a recorded test
-5 p4_aocsshucdown o startestsession( title © Call individnal tect crrinte
edule. g ; PP
12 pl_AOCSStartup Close session.
2_ADCSLoadParameters
4 (03 A0cae] tced tortog Results are stored for
525 test 45 pa_AOCSShutdown
X analysis and reports -
48 f/ Sh
¥ ¢l
o2 MCM Tree | &) Requirements 2 B8] "= 0| ~n ] 3
bpe filter bext T Properties| & Problems &2 =
3 E egsac-ke o~ ||0items
> B egsec-ke-data Description Rescurce Path Lo
~ [ egsec-ke-me-definition
[ KE-MCD-DE-044060
8 KE-MCD-FU-040000
5] KE-MCD-FU-040010
5] KE-MCD-FU-040020
< T n 2 < 1] >
[ Writable [smartinsert | 48:12
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TEST MANUAL EXECUTION AND DEBUG N
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Fle Edit Source Refactor Navigate Search Project Run Window Hep  \/@rigble inspection

=R IS N -G S 0 A8 R Rl F -l

and setting *e[e
4% Debug B = B -Variables & % Breakpoints =0
% ¥ T Name Value
. . ~ P Thread [main ~ @ this Test',_run_closure13_closure3 (id=48)
= Test1§_run = ot null
Tests can be run in debug and values examined. e e T
= <| [0 >
. . . . = 123 metres ~
Scripting makes it is easy to start, stop and o me Full debug :
<[m > < >
i i control -
restart from anywhere (unlike compiled code) @ st gy -
Zi if (NDW49409 == 5) {
22= step{
23 title 'Text case al’
24 def tmInitial = NDWAS450
25 precondition NDW49489 ¢ 5.3
26 activitySendAndWait ZPAR00OL,ZPAGRO10
27 testcase tmInitial + 2.3 < NDW49450
28 }
29 }
30 =
31= step{
32 title 'Text case a2'
33 def tmInitial = NDWAS45@
34 precondition NDW49409 < 5.3
35 activitySendAndWait 7PQQ1234
36 testcase tmInitial < NDWAS45@ >
7 -
© Console 3 &1 Tasks BE®E r8-iv=n0

Test1 [Groowy Scripf] C:\Program Files\Java\re1.8.0_161\binyjava CO n SO I e 0 Ut p Ut

Title: Test procedure Al
Precondition: Thermal test of sensor B
Title: Text case al

<
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TEST MANAGEMENT - ANALYSIS AND REPORTS N
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Results recorded during test execution contribute to reports:

/ Test requirement coverage — which requirements have been tested and which have not
/ Requirement validation results against test environment

/ Requirement validation results against equipment / software versions

/ Histories of results

/ Summary of failures

/ Formal VCD generation
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EGS-CC INDEPENDENCE
—_—

| Test
/ Requirements

MCM Aspects “ 4 - \-
| E—— | Results (VCD)
/ N
Mission Activity Lists N N
FCP
Model (CDM) USSR | Remote N
| control (MCM \. Remote
Preparation | services) \ control
_________________________________________________________________________________________ N\
Remote execution 4 \
/
EGS-CC //
A e
7
\L //

~
~
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EGS-CC INTEGRATION I
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Summary (1/2)

/ Links to CDM mission model for MCM Activity, Parameter and Event references
/ Test scripts developed in line with and checked against mission model.
/ Scripting - flexible and immediate, simple and powerful DSL. Simple, does not look like Java

/ Test requirements linked to executable test case steps. Focused towards verification tasks:
send TC, test TM, synchronous calls, packet or parameter change events.

/ All on client - tests executed against remote system. Results correlated for reports and VCD
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EGS-CC INTEGRATION I
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Summary (2/2)

/ Scripts exportable to Automation AP format for execution inside the EGS-CC kernel
/ Flight Control Procedures exported to back to CDM mission model as Activity Lists
/ Publishing and reporting functions available as before

/ End to end requirement and test procedure development, publishing, execution and
reporting for an EGS-CC based system.
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