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| AGENDA

= Overview of EGS-CC CDM Engineering Support activity

= Conceptual Data Model (CDM) in the context of EGS-CC

= Whatis a CDM consistency rule?

= Sources for elicitation of consistency rules

= Management of consistency rules in ESA CSDE Jira

» |mplementation and testing of consistency rules using OPEN-M

= Validation of CDM datasets outside OPEN-M

= EGS-CC Knowledge Base pages regarding CDM

= Support to CDM Working Groups for improvement of CDM documentation
» Final conclusions and recommendations
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_PROJECT OVERVIEW

GROUP

Romanian GSTP contract

Schedule — August 2018 — May 2021 (including a CCN)
Prime Contractor: CS GROUP — ROMANIA

Work Packages:

e WP1 — Familiarization with CDM,

e WP2 — Expert consultancy and

feedback,

¢ WP3 — Maintenance of CDM models, -

documents and artefacts,

‘/
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¢ WP4 — Management of consistency rules

'
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Initial tasks | Config. Plan__| Requests consistency rules
[ WPL4Define | WP3.4 Improve
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~ CONCEPTUAL DATA MODEL (CDM) IN EGS-CC CONTEXT

e European Ground System - Common Core (EGS-CC) — a European initiative to develop a
common infrastructure to support the development of ground space systems for space missions

e Conceptual Data Model (CDM)
e Defines the data needed to operate an EGS-CC based system
e Key enabler for the exchange of data between systems

e Improves the efficient hand-over of data and engineering knowledge on the space system throughout the
project phases of engineering, development, verification and operation of a space system

e WHAT actual data that is exchanged is independent on HOW the data is exchanged
e Core modelling language is the Eclipse Modelling Framework
¢ Robust against future technology changes

EGS-CC
Specifies int | Specifies internal
Gata structure. Conceptual T data stucture
Data Model
Specifies
Data exchange
EGS-CC based EGS-CC based

MCS, or CCS MCS, or CCS

Data Exchange
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_CDM TOP LEVEL DECOMPOSITION

GROUP

Core model is Space System Model (SSM) which defines concept of System Element
(SE) & SE Aspect

MonitoringControl - contains MCM data element definitions, depends on SSM

MonitoringControlimplementation - contains M&C implementation aspect definitions
(packets, procedures, scripts, etc), depends on MonitoringControl

PacketProcessing - contains information required for processing of packets and
parameters (part of LDM — Logical Data Model)

ConfigurationTracking - contains definition of all Configuration Items (Cls) (part of
LDM)
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~ CDM INFORMATION IN CSDE CONFLUENCE

« The versions of the CDM Data Model, documents, artefacts and data consistency
rules are available on CSDE CDM page on Confluence

 Documents & Models area, which displays:

= Alist of the CDM versions used for EGS-CC Integration Releases

» [nformation for each CDM version, which contains:
— a short description of the version’s objectives,
— links to all the associated CDM Data Models, documents, artefacts and data consistency rules,
— link to the relevant DME version (tool for CDM modelling)

ge i f SET Tasks o @

Conceptual Data Model - CDM

- Workshops

A indormason related i SE T COM WG mesbings can be kard here. COM WG Mesings

Documents & Models
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_WHAT IS A DATA CONSISTENCY RULE?

GROUP

A data consistency rule is a requirement which applies to a given set
of data population

It is intended to define when the data definitions are syntactically (as
structures of data) and semantically (as meaning of the data) consistent and

to determine which specific data definitions are not consistent with others
and why

The consistency rules are defined in a language and format that allows easy
Implementation of associated consistency checks in software

Two different but self-consistent ways of defining consistency rules:
¢ in a natural language, human readable and understandable,
¢ in a formal machine-readable constraint language (i.e. Apache Groovy)

Data consistency rules are part of the CDM specification
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~ DATA CONSISTENCY RULES - SOURCES FOR ELICITATION

GROUP

EGS-CC documents

Conceptual Data Model (EGSCC-SYS-TN-1004)

User Requirements Document, Vol. 2: Functional Requirements (EGSCC-SYS-RS-1001)
User Requirements Document, Vol. 3: Non-functional Requirements (EGSCC-SYS-RS-1002)
Software Specification and Design Document EGS-CC Kernel (EGSCC-SYS-SSDD-2000)

ESA documents and standards

e Ground systems and operations - Telemetry and telecommand packet utilization (ECSS-E-70-41A
and ECSS-E-70-41C)

e Ground systems and operations - Monitoring and control data Definition (ECSS-E-ST-70-31C)
e Test and operations procedure language (ECSS-E-ST-70-32C)
e SCOS-2000 Database Import ICD (EGOS-MCS-S2K-ICD-0001)

Other sources
e Change Requests not yet included in the EGS-CC documentation
e Proposals for data consistency rules received from SET members and other EGS-CC Stakeholders
e Other documents from EGS-CC Industrial Consortium

155 data consistency rules implemented and tested in Apache Groovy, available
on Git repository
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~ DATA CONSISTENCY RULES - WORKFLOW

GROUP

Start
Create
+
~—Reject Open pRrove—
Rejected I | Approved }1—
Assign i Raise Questi

Reopen

Assigned
Implementation

Implement

Rule Request Changes
Implemented

Review Implementation

Reject
Under Review

Accept
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DATA CONSISTENCY RULES — MANAGEMENT USING ESA CSDE JIRA (1/3)

Edit Issue : EGSCCCDM-261 £} Configure Fields ~

Summary®  Check rule of argument of ActivityListinstanceArgumentValue

Consistency Rule 1D ALIAV.01

<p=The ID of this consistency rule, Has to be unique.</p>

Consistency Rule

There are no issue types with compatible field configuration and/or workflow assaociations,

lssue Type®

The issue type can only be changed by moving this issue,

Reporter* @ Sorin Scortan

Start typing to get a list of possible matches,

Assignee @ Sorin Scortan

Applicable COM  range[1.14.2, INF]

VErsions
<p=The COM versions this Consistency Rule is applicable to.</p> <p>Format for specification: range<span

class="error > &#91:version_min,version_max&#93; < /span>, setversion1, version2), Example:<br/> range(1.14.0,INF),

set(1.14.0,1.14.1)</p>

Linked lssues  blocks v
|ssue v +
Eegin typing to search for issues to link. If you leave it blank, no link will be made,
Priority & Major vy ®
v

Eeqgin typing to find and create labels or press down to select a suggested label,

GROUP




DATA CONSISTENCY RULES — MANAGEMENT USING ESA CSDE JIRA (2/3)

Edit Issue : EGSCCCDM-261 £} Configure Fields ~

Package Context  ActivityList hd
Class Context  ActivitylistinstanceArgumentValue

Rule Violation Error v

Severity
Severity of a violation of the Rule

Description

Styev B I U Av Av @Ov [lllv = = @Ov +v

»

The argument of ActivityListinstanceArgumentValue must be an argument of the activity list
which is in the definition of the activity list instance

Visual  Text o
Mote / Comment
A note or comment for the rationale behind this consistency rule, or important other information.
Rule Source®  Specification v
~

Source Document(s) None

-TN-1004 - EGS-CC Conceptual Data Model

ECSS-E-5T-70-31C - Ground systems and operations - M&C data definition
’g\ ECSS-E-5T-70-32C - Test and operations procedure language

GROUP ECSS-E-ST-70-41A - PUS-A . v




DATA CONSISTENCY RULES — MANAGEMENT USING ESA CSDE JIRA (3/3)

Edit Issue : EGSCCCDM-261 {3} Configure Fields ~
Source Document(s) 1.15 4
Version(s) )
The version(s) of the referenced source document(s).
Source Document(s)  Section 5.3.3.3.3 Activity List
Locations(s) ) )
The location(s) in the referenced source document(s).
Implementation
Summary
Summary of the result of the implementation and list of main changes.
Link to  https://sdereps.esa.int/gerrit/gitweb?p=0PEN-CDM-Maintenance.git;a=blob;

Implementation  f=MissionProject/checks/cdmConstraints/monitoringControllmplementation
JactivityList/ActivityListinstanceArgumentValueRule.groovy:
hb=17cad1fef50b3496a0cde53e64280117 1c09bf26
Link to the groowy file implementing the consistency rule.

Link to Tests  https://sdereps.esa.int/gerrit/gitweb?p=0PEN-CDM-Maintenance.gita=blob;
f=MissionProject/scripts/cdmConstraintsVerification
/monitoringControllmplementation/activityList
JActivityListinstanceArgumentValueRule_Test.groovy:
hb=17cad1fef50b3496a0cde53e64280117 1c09bf26

Link to the groowy file testing the consistency rule.

Link to Test Results  https:)//sdereps.esaint/gerrit/gitweb?p=0PEN-CDM-Maintenance.gita=blob:
f=MissionProject/scripts/cdmConstraintsVerification
/monitoringControllmplementation/activityList

z ;g ; JActivityListinstanceArgumentValueRule_Test.result:
hb=17cad1fef50b3496a0cde53e64280117 1c09bf26
GROUP v




_DATA CONSISTENCY RULES — IMPLEMENTATION USING OPEN-M

GROUP

OPEN-M - Eclipse based preparation environment of MICONYS-CC,
ESOC's Mission Control System software suite which includes EGS-CC
based data definitions, editors and browsers to support the needs of the
Flight Control Teams

OPEN suite is released under ESA community software license
OPEN uses Git as the underlying Version Control System (VCS), in
combination with Gerrit for reviewing and releasing changes
OPEN-M is a set of OPEN and OPEN-CC extensions and currently includes
the following extensions:

e OPEN Extension Converter S2K MIB to CDM,

e OPEN Extension for the delivery of Groovy constraints,

e OPEN Extension for the table editor OPEN-M Specific configuration

OPEN-M installer is provided by ESA as a JAR package
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~ OPEN-M CDM MAINTENANCE REPOSITORY

e The maintenance team performs modifications in the following
folders (teamwork and tailoring perspectives):

e /checks/cdmConstraints - add consistency rules,

e /data/testData - data population for test scripts,

e /scripts/cdmConstraintsVerification - create test scripts
e /scripts/cdmScripting - examples and utility scripts

~ G scips

m OPEN-M Preparation Environment - 0.1.15.202007271824 [] - © (& cdmConstraintsVerfication

File Edit Window Help Run £} AllRules_Suite.groovy
s » x . o =% AllRules_Suite.result
I | s | e ] : L -
Sy BEi-is B Utisgroomy
. Local Explorer 32 lﬂ}: MCM| Model Types v gy data (& monitaringContral
~ [Z mcmimplementationltems
[ type filter text » [y WorkgroupTestData [ McmimplementationitemsRules,_Suite.graovy
v [ checks » L5 controlsystem |5 McmimplementationitemsRules_Suite.result
v (4 cdmConstraints » [ groundstations [8) UniquenessOfMonitaringContrallmplementationAspectName_Test.groowvy
- Q"ﬁ monitoringCantrol > E% spacecraft &E% Unqu.JenzssOﬂV:gmtonngConthmplamantat\onAspectNameﬁTest.result
v meniteringContrelCommon
» [ mcmimplementationltems v gy testData > (5 calibrations
~ [ monitoringControlCommen > Eg Resource_TestActivitylistCl.cdm » &% checkAndCondition
> [ calibrations > gg Resource_TestDataTypes.cdm » [& monitoringControlModel
5 [ checkAndCondition 3y gg Resource_TestDomainsCl.cdm > E&‘ sta.ndardDataTypes
> % monitoringControlModel 3 Eél Resource TestMern.cdm ~ (=% menitoringControllmplementation
" - [£) InstancePointedToByDataDisplayFarmat_Test.groo:
> g standardDataTypes i > ) Resource TestPUSService2PacketMapper.cdm E=: InstancaPointedToB:DataD\sgla;Format ettt
v m°”'t°”"QCO_”t’OHmP‘E""E”t_Et“’" » & Resource_TestPUSServices.cdm £} LengthOfPacketDatatypelsinteger_Test.groovy
[£} InstancePointedToByDataDisplayFormat.groovy > gg Resource_TestPktToActivity.cdm |54 LengthOfPacketDatatypelsinteger_Test.result
[£) LengthOfPacketDatatypelsinteger.groovy > ) Resource TestPktToMCM.cdm [, MonitoringControllimplementationRules_Suite.groovy
21 UniquenessOfMCPacketName.groo " i, B X
[é _q_ ‘ groovy 5 gg Resource_TestPktToReportingDataCl.cdm B McfmtonngControIHmplamantat\onRu\asﬁSu\ta result
» [ activitylist [8) UniquenessOfMCPacketName_Test.groovy
> G mappings > [} Resource TestSharedPacketCl.cdm £} UniquenessOfMCPacketName Test.result
s (% packetization » i) Resource_TestUnits.cdm 5 G activityList
» (B spaceSystemModel » k) Resource TestUserDefinedDisplay.cdm > [5; mappings

[ checkProperties.properties > Eg Resource_TestUserDefinedDisplay2MceMapper.cdm > g packetization

5 B spaceSystemModel

Eas. o
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_CONSISTENCY RULE CLASS IN APACHE GROOVY

~ [ cdmConstraints
[ monitoringControl
> (£ memimplementationttems
» (&% moniteringControlCommon
+ [ monitaringContrallmplementation
[E) InstancePointedToByDataDisplayFormat.groovy
Eé LengthOfPacketDatatypelsinteger.groovy
[ UniquenessOfMCPacketName.groovy
v (5 activityList
() ActivityListArgumentAssignmentListinstanceRule.groovy
/ EéAclivilyLisiAlgumenLAssignmentRule.glawy
[ ActivityListArgumentAssignmentTargetRepeatNumberRule.g

[} ActivityListinstanceArgumentValueRule.groovy
Eé ActivityListinstanceDefinitionRule.groovy
£y mappings
(4 packetization
5 [ spaceSystemModel
|5 checkProperties.properties
[2) open.dsld
> [y tests
> &y utils
» [y configuration
v G data
> [ WorkgroupTestData
> [ controlsystem
> [ groundstations
> [y spacecraft
~ 7y testData
v @ Resource_TestActivityListCl.cdm
w i testActivitylistCl
> g ACT_LIST ACTL_01_01
/v 5 g ACTLISTACTL 01_02
> @) ACT_LIST_ALAA_01_01
> O ACT_LIST_ALIAV_01_01
> O ACT_LIST_AER_01_01
> O ACTLIST_ALID1_01
> O ACT_LIST_ACTL_03_01
&1 Resource_TestDataTypes.cdm
Eg Resource_TestDomainsCl.cdm
&1 Resource_TestMem.cdm
41 Resource_TestPUSService2PacketMapper.cdm
141 Resource_TestPUSServices.cdm
Eg Resource_TestPktToActivity.cdm
&1 Resource_TestPktToMCM.cdm

#) Resource_TestPkiToReportingDataCl.cdm
& D

[ Test data

=S

GROUP

e Tt ChaeadR ket ] e

~
v

File Edit Window Help Run

] < & | » MiG~i® g ~ip 5 T B £ | |2 Teamwork |[1g] Tailoring | (L] Model 45 Debug

. Local Explorer 53 | 8% MCM| (] Model Types| Sy = O || AdivityListArgumenthssignmentRule.groovy 53 =B

type filter text 26 class ActivitylistArgumentAssignmentRule implements ICheckRActivitylists ~
27

W [ checks ~

@override Class implementing ICheck
Diagnostic check(ActivitylList element)

{ interface from LDM

BasicDiagnostic bd = new BasicDiagnostic()

if (element.argumentAssignments != null && element.argumentAssignments.size() > 0 && element.arguments != null && element.arguments.size() > @) {
//get the list of ActivitylistArgumentAssigments

def List<ActivitylistArgumentAssigment> argumentAssignmentsList = element.argumentAssignments;
//get the list of Arguments

def List<Argument> argumentList = element.arguments;

f/check if the target of an ActivitylListArgumentAssigment is member of the list of Arguments

28 argumentAssignmentsList.each {
if (it.targetArgument != null & !argumentlList.contains(it.targetArgument)) {
def msg = 'The Activitylist \'' + Utils.getName(element) + '\' has an ArgumentAssignment \'' + Utils.getName(it) +

"\" to a target Argument \'' + Utils.getName(it.targetArgument) + '\' which is not one of the arguments of the Activitylist.'
utils.addError(bd, element, msg, ActivitylistPackage.literals.ACTIVITY LIST ARGUMENT ASSIGNMENTS) \

_ Error
’ message
return bd
b
o gﬁ‘b’;;;ig:ngesﬂdm‘l\lersiom getApplicableCDMVersionSet() { d Jl CDM VerSion ]

RangeSet<(DMVersion> rangeSet = TreeRangeSet.create()
rangeSet.add(Range.atleast(CDMVersion. fromString("1.14.2").get()))
return rangeSet;

! Rule Description ]

@0verride
public String getDescription() {
return "ACTL.@1: The assignments of Activitylist arguments can only be made to target arguments which are the arguments of contained ActivitylList elements";

= @0override [
public RuleSource getRuleSource() { < | Rule Source
return RuleSource.SPECIFICATION; ¢ W

Checks | £l Check Results 1 | 8 Cl Dependencies| ] Undo/Redo Stack| MQL Editor [ Validation Rule Editor| &%) EUD Log| 5 Progress | 3% Dependencies| & Console B g v =0

4 errors, 0 warnings, 0 others

FILTERED

' o )}
| - Execution results | |
Description /
~ @ Errors (4 items)
@ The ActivityList "ACT_LIST_ACTL_01_01' has an ArgumentAssignment '526cdb50-11e9-11eb-8e3f-9374ef79¢0b2' to a target Argument 'EA_ACTL_01_02" which is not one of the arguments of the ActivityList.
@ The ActivityList '"ACT_LIST ACTL_01_02' has an ArgumentAssignment '6a759690-11eb-11eb-8e3f-9374ef79c0b2' to a target Argument 'EA_ACTL_01_01' which is not one of the arguments of the Activitylist.
@ The ActivityList 'ACT_LIST_ALAA_01_01' has an ArgumentAssignment 'd3de09e0-12a5-11eb-ac36-deef7bf51fd3’ to a target Argument 'RA_ALAA_01_11' which is not one of the arguments of the ActivityList.
@ The ActivityList 'ACT_LIST_ALAA_01_01' has an ArgumentAssignment 'f7f14e30-12b7-11eb-881b-ce5a%a0a3026' to a target Argument 'RA_ALAA_01_21" which is not one of the arguments of the ActivityList.




_TEST DATA FOR CONSISTENCY RULE VALIDATION

GROUP

File Edit Window Help Run

%]y B Wi

s

| [ Teamwork [ Tailoring [ Model 45 Debug

. Local Explorer 52 |0 MCM| [Z] Model Types S8 = O || &) ActivitylistArgumentAssignmentRule.groovy | testActivityListCIACT_LIST_ACTL01_01 3¢ | v =g
‘ type filter text Sy
v (5 checks o |||
v [y cdmCenstraints uniqueldentifier [1,1] (UUID):
~ [ meniteringControl ‘ T = Test data ‘
> (& mecmimplementationltems . .
» (5 meniteringControlCommaon name [1,1] (String): . (Intentlonally Wrong)
v moniteringControllmplementation
&Eg InstancePointedToByDataDisplayFormat.graovy [acustac oo T s |
[ LengthOfPacketDatatypelsinteger.groovy namespace [0,1] (String):
£ UniquenessOfMCPacketName.groovy [ @
~ (5 activityList
[ ActivityListArgumEntA;;ignmEntL\st\n;tan(ERu\E‘gmovy Parent Reference
[, ActivityListArgumentAssignmentRule.groovy
[} ActivityListArgumentAssignmentTargetRepeatNumberRule.g ActivityListCl: testActivityListCl R @
|2, ActivityListinstanceArgumentValueRule.groovy
[ ActivityListinstanceDefinitionRule.groovy References
> (&% mappings = Containment
» (£ packetization
> [ spaceSystemModel
|5, checkProperties.properties
[ open.dsld — -
5 B tests » Engineeril Item.aliases [0,7]
> By utils [ ~ -
G configurstion ftylistargumentAssignments [0,%]
~ G data
+ & WorkgroupTestData # Unique Identifier Target Argume... | Argument List ... | Target Argument s
» E controlsystem ’ 1 526cdbS0-11e0-11eb-Be3f-9374f79c0b2 ACT_LIST_ACTL_01_02 - EA_ACTL_01_02
» (74 groundstations .
.+ C spacecrait Wrong value for field |5
~ G testData
v gg Resource_TestActivityListCl.cdm
g testActivitylistCl = Activitylist.arguments [0.7]
> §) ACT_LIST_ACTL_01_07 [Activity List]
> g ACT_LIST_ACTL 0102 £ Unique Identifier Activity Mame Type Argument Defi... Defafit Valuei..  Description g
» ) ACTLIST ALAA 0101 1 7a2c4010-11e7-11eb-8e3f-0374eFT9c0b2 EA_ACTL 0101 | EngineeringArg... 5
> O ACT_LISTALIAV_01_01 v
> O ACTLISTAER_01_01 /
. O ACTLIST ALLO1.O! {21 Checks (2] Check Resits 32 | # CI Dependencies| (] Undo/Redo Stack| MOL Editor| ¥ Validation Rule Editor ) EUD Log | = frogress| %4 Dependencies| B Console| oy By pw» v =08
5 O ACTLISTACTL 03 01 4 errors, 0 warnings, 0 others /
> [} Resource_TestDataTypes.cdm
5> ) Resource TestDomainsCl.cdm | / | AR
5 ) Resource TestMcm.cdm Description
> ) Resource_ TestPUSService2PacketMapper.cdm v @ Errors (4 items)
> ] Resource TestPUSServices.cdm @ The ActivityList 'ACT_LIST_ACTL_01_01" has an ArgumentAssignment '526cdb50-11e9-11eb-8e3f-9374ef79c0b2 to a target Argument 'EA_ACTL_01_02' which is not one of the arguments of the ActivityList.
> 4 Resource TestPhtToActivity.cdm @ The ActivityList 'ACT_LIST_ACTL_01_02" has an ArgumentAssignment '6a759690- 11eb-11eb-Be3f-9374ef78c0b2" to a target Argument 'EA_ACTL_01_01' which is not one of the arguments of the ActivityList.
» 4} Resource_TestPktToMCM.cdm @ The ActivityList 'ACT LIST ALAA 01 01 has an ArgumentAssignment 'd3de08el-12a5-11eb-ac36-deef7bf51fd8' to a target Argument 'RA_ALAA 01 11 which is not one of the arguments of the Activitylist.
> % Resource_TestPktToReportingDataCl.cdm v @ The ActivityList 'ACT_LIST ALAA_01_01' has an ArgumentAssignment 'f7f14e30-12b1-11eb-881b-ce3a%a033026' to a target Argument 'RA_ALAA_01_21' which is not one of the arguments of the ActivityList.
PR SO N = =




_SCRIPT FOR TESTING CONSISTENCY RULE

File

Edit Window Help Run

W ¢Sy BMiG- @S- PADE T B

[ | 2 Teamwork [ig] Tailoring [ Model 3 Debug

Test scrip

GROUP

% Local Explorer 22 @& MCM|[E] Model Types | %5 = O || AdivitylistArgumentAssignmentRulegrooyy | testActivityListC/ACT LSTACTL 0101 | [£) ActivityListArgumentAssignmentRule Test.grocuy 57 | =B
|typ5ﬂ|tertext ‘ 1 package cdmConstraintsVerification.monitoringControlImplementation.activitylist; ~
2
v (5 cdmConstraintsVerification " 3® import org.eclipse.emf.common.util.BasicDiagnostic]
[ AllRules_Suite.groovy 9
|5, AllRules_Suite.result ~16=def run(mHelper, vService){
o 1 /+ Set the consistency rule to be verified */ Test data
[, Utils.groovy Y
= . | 12 def consistencyRulePath = "cdmConstraints/monitoringControlImplementation/activitylist"” . .
VEjggi:":nsm::;:tmnItm 13 def consistencyRuleName - "ActivitylistArgumentAssignmentRule" (|ntent|ona||y Wrong)
14
2 McmimplementationlitemsRules_Suite.groos 15 /* Set the input data for validation */
] P! groovy P!
2 MecmimplementationitemsRules_Suite.resuit 16 def resourceDataPopulation = "Resource_TestActivitylistCI.cdm"
17
[f‘g Un!quenessC}fMon!tor!ngContronp\Ementat\onAspectName_Tast‘groo s /* Define expected results */
5 UniquenessOfMonitaringControllmplementationAspectName_Test.resul s def expectedseverity - BasicDiagnostic.ERROR
~ [ menitoringControlCommon 28
> [ calibrations 21 // Expected sources to fail
5 G checkAndCondition 22 def expectedSources = ["ACT_LIST_ACTL_@1_01", "ACT_LIST_ACTL_B1_02", "ACT_LIST_ALAA_01_01",/"ACT_LIST_ALAA_@1_61"]
> By mon;to:ggc?rntrolMode\ gi def values = [
» &y standardDatalypes 25 "ACT_LIST_ACTL_B1_@1": [["526cdb50-11e9-11eb-Be3f-9374ef79c0b2", "EA_ACTL_01_02"]],
v [z meniteringControllmplementation 26 "ACT_LIST_ACTL_B1_02": [["6a759690@-11leb-11eb-8e3f-9374ef79cob2", "EA_ACTL_01_01"]],
[#] InstancePointedToByDataDisplayFormat_Test.groovy 27 "ACT_LIST_ALAA @1 01":
[ InstancePointedToByDataDisplayFormat_Test.result 23
7! LengthOfPacketDatatypelsinteger_Test.groovy 29 ["d3de09¢0-12a5-11eb-ac36-deef7bFS1Fd8", "RA_ALAA 01 11"],
30 ["f7f14e30-12b1-11eb-881b-ce5a%aBa3026", "RA_ALAA_B1_21"]
LengthOfPacketDatatypelsinteger Test.result 1 ] =T
enitoring ControlllmplementationRules_Suite.groo
ERY gC llimpl Rules_S groovy 32 1
|5 MenitoringControllimplementationRules_Suite.result 33
[&) UniquenessOfMCPacketName_Test.groovy 34 def indices = ["ACT_LIST_ACTL_B1 01" : @, "ACT_LIST_ACTL_@1_02" : @, "ACT_LIST_ALAA 01_01" : @]
= 35
5 UniquenessOfMCPacketName_Test.result . B
o scthitLis ;; def expectedMessages = [] Error message
t & ActivitylistArgumentAssignmentListinstanceRule_Test.groovy 38 /1 Expected feature associated to the fail
5 ActivityListArgumentAssignmentListinstanceRule_Test.result 33 def expectedFeature = [
21 ActivityListArgumentAssignmentRule_Test.groovy 40 (ActivitylistPackage.Literals.ACTIVITY_LIST__ ARGUMENT_ASSIGNMENTS):expectedSources]
i 41
=1 ActivityListAr 1EA: itRule_Test. It
L}A MtyLlsmrgumenmsslgnmEn Tu e_; resl:\l berRule T 42 // Message for the sources expected to fail
[d ctivityListArgumentAssignmentTargetRepeatNumberRule_Test.groovy 438 expectedSources.each{
5} ActivityListArgumentAssignmentTargetRepeatNumberRule_Test.result 44 expectedMessages.add("The Activitylist \'" + it + "\' has an ArgumentAssignment \'" + values[it][indices[it]][0] +
[& ActivityListinstanceArgumentValueRule_Test.groovy 45 "\' to a target Argument \'" + values[it][indices[it]][1] + "\' which is not one of the arguments of the Activitylist.")
5! ActivityListinstanceArgumentValueRule_Test.result 46 indices[it] = indices[it] + 1
8 ActivitylistinstanceDefinitionRule_Test.groavy :;
?A““"“’Li‘t‘”m"‘CEDEf‘”iti“”R”'EfTE‘“E“'t 49 def expectedNo0fChecks = Utils.countInstancesOf(Activitylist.class, resourceDataPopulation, mHelper) + 1
| MeniteringCentrellmplementationActivityListRules_Suite.groovy 58
|5 MenitoringCentrolimplementationActivityListRules_Suite.result 51 /* Run consistency rule against provided data population. Evaluate diagnostic and print test result. */
> B mappings 52 def diagnostic = Utils.checkRuleAgainstData(mHelper, vService, resourceDataPopulation, consistencyRulePath, consistencyRuleName)
. (o packetization 53 def results Utils.evaluateDiagnostic(diagnostic, expectedio0fChecks, expectedSeverity, expectedFeature, expectedSources, expectedMessages);
& eetemModel 54 return Utils.printTestResultFinal(consistencyRuleName, results)
> spacesystemiviodel 55
> (5 cdmScripting 56 @SourceURT ©
> [ examples -
> [ importProcess
o lib Checks|[£] Check Resuits 52| # CI Dependencies| ] Undo/Redo Stack| MQL Editor| B Validation Rule Editor| €] EUD Log| =g Progress| 3% Dependencies| @ Console| 2 »: % B v =8
Ed open.dsld 4 errors, 0 warnings, 0 others
> [ validation wIT | FITERED
€ > - o




_RESULTS FOR A TEST SCRIPT

B AIRules_Suite result £ =] ActivityListArgument Assignment Rule_Test resutt E3 |

the arguments of the RctivityList. (expected = The RctivitylList 'ACT LIST ACTL 01_01' has an ArgumentAssignment '526cdb50-11e9-11eb-823f-9374f79c0b2' to a
"EA_RBCTL_01_02' which is not one of the arguments of the ActivityList.)
15 OR | Feature = argumentAssignments (expected = [argumentAssignments])
Child diagnostic error 2 of 4
17 OF | Sewerity = ERROR (sxpected = ERROR)
18 OF | Soures = ACT LIST ACTL 01 02 (sxpscted = ACT LIST ACTL 01_02)
19 OR | Message = The ActivitylList 'ACT LIST ACTL 01_02' has an ArgumentAssignment '6a759690-1leb-11eb-883f-93742f7%c0b2' to a target Argument "EA ACTL_01_01°
the arguments of the RctiwvityList. (expected = The RctivitylList 'ACT LIST ACTL 01_02' has an ArgumentAssignment '6a75%96%0-1leb-11eb-823f-93742f79c0b2' to a
"EA_RCTL_01_01" which is not one of the arguments of the ActivityList.)
OF | Feature = argumentAssignments (expected = [argumentZssignments])
Child diagnostic error 3 of 4
OF | Sewerity = ERROR (sxpected = ERROR)
OF | Soures = ACT LIST ALRA 01 01 (sxpscted = ACT LIST ALEA 01 01)
OF | Message = The ActivitylList 'ACT TLIST AT2A 01 01" has an ArgumentAssignment 'd3de0%s0-12a5-1leb-ac36-desf7bf51fd8" to a target Argument "RA ATAA 01_11°
the arguments of the ActiwvityList. (expected = The RctivitylList 'ACT LIST ATAAR 01_01' has an ArgumentAssignment 'd3de09%20-12a5-1leb-ac36-deefThf51fd8" to a
"RA_RTAZ 01 _11" which is not one of the arguments of the ActivityList.)

Lo

B3 B3 B3 B3 B
o b

25 OR | Featurs = argumentAssignments (expected = [argumentAssignments])

26 Child diagnostic error 4 of 4

27 OF | Sewerity = ERROR (sxpected = ERROR)

28 OF | Soures = ACT LIST ALRA 01 01 (sxpscted = ACT LIST ALEA 01 01)

29 OFR | Msssage = The RBctivitylList 'ACT LIST ATAR 01 _01' has an ArgumentAssignment 'f7f14230-12bl-11eb-881b-ce5a%a0a3026' to a target Argument "RA ATAA 01 _21°
the arguments of the RctiwvityList. (expected = The RctivitylList 'ACT LIST ATAA 01_01' has an ArgumentAssignment 'f7f14230-12bl-11eb-881b-ce5a%a0a3026' to a
"RA_RTAZ 01 21" which is not one of the arguments of the ActivityList.)

30 OR | PFeature = argumentAssignments (expected = [argumentAssignments])

31

I

332 Evaluate child diagnostics OR:

34 OR | No. of child diagnostics OR = 0 (expected = 0)

35

36 ActiwvityListArgumentAssignmentRule test resul OF

37

1

2 # Verification of consistency rule: ActivitylistZArgumentZssignmentRule

3

A

5 # validation against: Resource_TestActivityListCI.cdm

6

7 Evaluate diagnostic: Test results
8 OR | No. of child diagnostics = 4 (expected = 4)

g

10 Ewvaluate child diagnostics error:

11 child diagnostic error 1 of 4

12 OF | Sewerity = ERROR (sxpected = ERROR)

13 OR | Source = ACT_LIST_ACTL 01 01 (expected = ACT_LIST_ACTL_01_01)

14 OR | Message = The ActivityList 'ACT LIST ACTL 01_01' has an ArgumentAssignment '526cdb50-11e9-11eb-883f-93742f7%c0b2" to a target Argument "EA ACTL _01_02°

which is not one
target Argument

which is not one
target Argument

which is not one
target Argument

which is not one
target Argument
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_TEST SUITES FOR TEST SCRIPTS

File

(=

Edit Window Help Run

[y Boli-® & P AR

T | [ Teamwork ] il

ing [l Model 5 Debug

= Local Explorer 52 WDE MCM ‘ Model Types|

[E] ActivityListArgumentAssignmentRule.groovy testActivityListCl/ACT_LIST_ACTL_01_01

type filter text

Test suite
for all
packages

v [ cdmConstraintsVerification

el

2, AllRules_Suite.groovy
|54 AllRules_Suite.result
2 Utils.groovy
~ (£ moniteringCentrol
w (2% memimplementationltems
Eé McmimplementationltemsRules_Suite.groovy
|5 MemimplementationltemsRules_Suite.result
[£ UniquenessOfonitoringControllmplementationAspectMame _Test.groo
5 UniquenessOfionitoringControllmplementstionAspectMame Test.resul
[ monitoringControlCommon
> (% calibrations
> % checkAndCondition
» (% meonitoringCentrolModel
» £ standardDataTypes
~ (£ moniteringControllmplementation
E@ InstancePointedTeByDataDisplayFormat_Test.groovy
|5, InstancePointedToByDataDisplayFormat_Test.result
Eé LengthOfPacketDatatypelsinteger_Test.groovy
5 LengthOfPacketDatatypelsinteger_Testresult
[£, MonitoringControllimplementationRules_Suite.groovy
|5 MoniteringControlllmplementationRules_Suite.result
[# UniquenessOfMCPacketName Test.graovy
|5 UniquenessOfMCPacketName_Test.result
v (G activityList
[# ActivityListArgumentAssignmentListinstanceRule_Test.groovy
5 ActivityListArgumentAssignmentListinstanceRule_Test.result
Eé ActivityListArgumentAssignmentRule_Test.groovy
|5 ActivityListArgumentAssignmentRule_Test.result
Ea ActivityListArgumentAssignmentTargetRepeatMumberRule_Test.groovy
5 ActivityListArgumentAssignmentTargetRepeatNumberRule_Testresult
[ ActivitylistinstanceArgumentValueRule_Test.groovy
[ ActivityListinstanceArgumentValueRule Test.result
[E) ActivityListinstanceDefinitionRule_Test.groovy
|5 ActivitylistinstanceDefinitionRule_Test.result
[# MenitoringCentrolmplementationActivityListRules_Suite.groovy
|54 MenitoringCentrollmplementationActivityListRules_Suite.result
» (£ mappings
» (£ packetization
> [ spaceSystemModel
> [ cdmSeripting

> [y examples
> (& importProcess
> [ lib
’g\ [ open.dsld
> [ validation
GROUP < >

11
12
13 /

14
15
216

/** Set the output to a result file in the same directory with this script */
@SourceURT
17 URI sourcelri

15 def envSuite = Utils.prepareSuiteEnvironment(sourceUri);

Test suites by package

19 /
20
21
22
23
24
25
26
27
28
29
38
31
32
33
34
35
38
37
38
39
48
41
42
43
F7
Pt
46
47
4
49

5@

51

52 /
53 /* Print final results */

54 Utils.printAllSuiteFinalResults(suiteName, resultsList)

55
56
57
58
59
68
61

/* Name of the test suite */
def suiteName = "All Consistency Rules Verification Suite"
Utils.printSuiteHeader(suiteName)

/** Run tests and save results

def resultslist = [];
// Suite 1:
resultslist.add((new StandardDataTypesRules Suite()

/1 Suite 2:
resultslist.add((new CalibrationsRules_Suite()).run

// Suite 3:
resultsList.add((new CheckAndConditionRules_Suite

/f Suite 4:
resultsList.add((new MonitoringControlModelRules

// Suite 5:
resultsList.add((new MonitoringControllImplementati

// Suite 6:
resultsList.add((new SpaceSystemModelRules_Suite|

o]

run(modeltelper, validationService))

// Suite 7:
resultsList.add((new McmImplementationItemsRules_Suite()).run(modelHelper, validationService))

@

/* Restore output to console */
Utils.restoreConsoleOut (envSuite)

/* Return sum of failed tests */
Utils.returnValueForSuites(resultsList)

A

|ﬂ Checks \Q Check Results &3 | # C1 Dependenc\es‘ [T Undo/Redo Stack MOL Edltor| [ validation Rule Editor Q EUD Log | =g Progress E’E Dependen:les‘ =] Conso\e‘

R EEM

4 errors, D warnings, 0 others

FILTERED




~ SUMMARY RESULTS FOR TEST SUITE OF ALL SCRIPTS

[ AlRules_Suite result E1 |EActwrtyl.istﬁ:gumemﬂssignmemF(u\efTest.resun Jl

CF. | Feature = namespace (expected = [namespacs])

child diagnostic error 2 of 4

OF | Severity = ERROR (expected = ERROR)

CE | Source = PACEK-EGSCCCDM-40-RO02 (expected = PACEK-EGSCCCDM-40-RO02)

CF. | Message = The Name of the MonitoringControlImplementationhspesct 'PACE-EGSCCCDM-40-FK00Z' 1s a duplicate name in 'NamespaceOne' namespace. (sxpscted = The Name of the
MonitoringControlImplementationAspect "PACK-EGSCCCDM-40-R002' is a duplicate name in 'NamespaceOne' namespace.)

OR | Feature = namespace (expected = [namespace])

Child diagnostic error 3 of 4

COF. | Severity = ERROR (expectsd = ERROR)

OF | Source = VALUE (expected = VALUE)

OF | Message = The Name of the MonitoringControlImplementationfispect 'VALUE' is a duplicate name in "global' namespace. (expected = The Name of the
MonitoringControlImplementationAspect "VALUE' is a duplicate name in 'global' namespace.)

4 CE | Feature = namespace (expected = [namsspace])

45 Child diagnostic error 4 of 4
&

oo
ol G G

ot oot

OF | Severity = ERROR (expected = ERROR)

47 OF | Source = VALUE (expected = VALUE)

40 OR | Message = The Name of the MonitoringControlImplementationAspect '"VALUE' is a duplicate name in "global' namespace. (expected = The Name of the
MonitoringControlImplementationfispect "VALUE' 1s a duplicate name in 'global' namsspace.)

oot i
[T TR Y
s

OF | Feature = namespace (expected = [namespace])

5

51

52 Evaluate child diagnostics OR:

52 ©OR | No. of child diagnostics CR = 137 (expected = 137)

54

55 UniguenessOfMonitoringControlImplementationAspectName test result: OK
56

37

S8 § MCMImplementationItems Rules Tests Suite results:

59 UniguenessOofMonitoringControlImplementationAspectName test result: OF

Total tests in suite: 1
Total tests OK in suite: 1
Total tests NOEK in suite: 0

# 211 Consistency Rules Verification Suite summary report :
Standard Data Types Consistency Rules Tests Suite: 15 OR / 0 NOR / 15 Total

Calibrations Consistency Rules Tests Suite: 48 OR / 0 NOR / 48 Total
Check and Condition Consistency Rules Tests Suite: 8 OR / 0 NOE / 8 Total Summary reSU|tS
Monitoring Control Modesl Consistency Rules Tests Suite: 52 OK / 0 NOK / 52 Total by test su'te

Monitoring Control Implementation Consistency Rules Tests Suite: & OE / 0 NOE / & Total
Space System Model Consistency Rules Tests Suite: 7 OK / 0 NOK / 7 Total
MCMImplementationItems Rules Tests Suite: 1 OR / 0 NOE / 1 Total

Total tests in suite: 137
Total tests OK in suite: 137
Total tests NOK in suite: 0

h Lt 1 1 L 0 WD LD LD RN W1 WD Ln RN G0 WD LD L G0 W1 W0 en i1 oLt
ERRO TSP P ROV SOV P P U ROV P P U STV T P RV T P SRR T P U R A U
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_VALIDATION OF CDM DATASETS OUTSIDE OPEN-M

GROUP

Tscl-Light Project

Execution of consistency rules on CDM datasets without using OPEN-M
Maven project implemented in Java 11

Dependencies on various libraries: LDM 0.8.5, EGS-CC Kernel API, Apache
Groovy, OPEN Core API, Eclipse EMF, log4J, other utility jars

Log4J properties file for log configuration
CDM dataset files provided in the specific XML format for EGS-CC datasets

Tested on CDM datasets used for implementation of consistency rules and
on Azur dataset

Execution in Eclipse IDE or on command line using Maven commands
Results displayed on the console or saved into a log file

EGS-CC CDM Engineering Support | 21




_VALIDATION OF CDM DATASETS OUTSIDE OPEN-M - LOG FILE

[INFO ] 2021-04-01 12:20:59.400 [main] TsclLight - Running all consistency rules on CDM data.

[INFO ] 2021-04-01 12:21:02.533 [main] TsclLight - Running consistency rule E:\_PROIECTE\EGS-CC_CDM\tscl-

lIight\checks\cdmConstraints\monitoringControl\monitoringControlCommon\calibrations\CalibrationDirectionConsistencyActivityEngineeringArgument.groovy

[INFO ] 2021-04-01 12:21:02.599 [main] ConsistencyRuleRunner - Checks Messages for E:\_PROIECTE\EGS-CC_CDM\tscl-light\testData\Resource_TestMcm.cdm:
ERROR, The EngineeringArgumentDefinition "ENG-ARG-DEF_T02" uses calibration "RangeEnumeration_T09" with calDirection "CAL2SRC_Only" which is not

allowed (calibration must be done from a source to calibrated value)., ENG-ARG-DEF_TO02

ERROR, The EngineeringArgumentDefinition "ENG-ARG-DEF_T04" uses decalibration "Interpolation_T10" with calDirection "SRC2CAL_Only®" which is not
allowed (decalibration must be done from a calibrated to a source value)., ENG-ARG-DEF_T04

[INFO ] 2021-04-01 10:04:22.589 [main] TsclLight - Running consistency rule E:\_PROIECTE\EGS-CC_CDM\tscl-
lIight\checks\cdmConstraints\monitoringControl\monitoringControlCommon\calibrations\NonZeroLeadingCoefficientInPolynomial.groovy

[INFO ] 2021-04-01 10:04:22.631 [main] CheckRunner - Checks Messages for E:\_PROIECTE\EGS-CC_CDM\tscl-light\testData\Resource_TestMcm.cdm:
WARNING, The leading coefficient of Polynom "POLYNOM_TO2" is zero., POLYNOM_TO2
WARNING, The leading coefficient of Polynom "POLYNOM_TO1" is zero., POLYNOM_TO1
WARNING, The leading coefficient of Polynom "POLYNOM_T11" is zero., POLYNOM_T11

[INFO ] 2021-04-01 10:04:30.241 [main] TsclLight - Running consistency rule E:\_PROIECTE\EGS-CC_CDM\tscl-
lIight\checks\cdmConstraints\spaceSystemModel\SimilarCorrespondingAspectSEA.groovy

[INFO ] 2021-04-01 10:04:30.266 [main] CheckRunner - Checks Messages for E:\_PROIECTE\EGS-CC_CDM\tscl-light\testData\Resource_TestMcm.cdm:

ERROR, System Element Aspect "Enumeration_T09" (Enumeration) is not the same type as its base element "Interpolation_TO07" (Interpolation),
Enumeration_T09

ERROR, System Element Aspect "SYN-PARAM_TO04" (SyntheticParameter) is not the same type as its base element "CompoundCalibration_T03"
(CompoundCalibration), SYN-PARAM_TO04

[INFO ] 2021-04-01 10:04:30.268 [main] TsclLight - Running consistency rule E:\_PROIECTE\EGS-CC_CDM\tscl-
light\checks\cdmConstraints\spaceSystemMode I\UniqueApplicationProcesslID.groovy

[INFO ] 2021-04-01 10:04:30.302 [main] CheckRunner - Checks Messages for E:\_PROIECTE\EGS-CC_CDM\tscl-light\testData\Resource_TestPUSServices.cdm:
ERROR, The Application Process "APPPROC-TO5" has a duplicate APID: 2047 with Application Process "APPPROC-T03", APPPROC-TO05
ERROR, The Application Process "APPPROC-T06" has a duplicate APID: O with Application Process "APPPROC-T04", APPPROC-TO06

[INFO ] 2021-04-01 10:04:30.302 [main] TsclLight - Total errors found: 462

[INFO ] 2021-04-01 10:04:30.303 [main] TsclLight - Finished executing all consistency rules.

=S

GROUP EGS-CC CDM Engineering Support | 22




_EGS-CC KNOWLEDGE BASE PAGES IN CONFLUENCE

GROUP

Implementation of Confluence pages as part of EGS-CC Knowledge
Base, after discussions in the CDM Working Group meetings

Extended description of various CDM components, UML diagrams,
datasets created in OPEN-M, explanations added into web pages

Confluence pages about various CDM artifacts and PUS Services:
e Activity Argument Types
e Activity Pre- and Post-conditions
e (Calibrations and De-calibrations
e Checks and Conditions
e PUS Service 2 - “Switch On” activity Use Case
e PUS Service 9 - “Time Management” service Use Case
e PUS Service 11 - “On board operations scheduling” activity Use Case
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SUPPORT TO CDM WORKING GROUP FOR IMPROVING DOCUMENTATION

e Activities to CDM Working Group Workshops
e Propositions for improving of CDM documentation (Technical Note and HTML
Report)
e EXxport of data consistency rule information from CSDE Jira, to be integrated into
new CDM documentation

e Analysis of RIDs about the implemented consistency rules, propositions for
updates and new rules to be implemented

e Presentation of created Confluence pages for EGS-CC Knowledge Base,
updates of explanations after the upgrade of CDM to 1.14.2 version

e Analysis of the Change Requests related to CDM, their scope, comments and
investigations

e Managing Confluence pages with summary of discussions, conclusions and
further actions
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_FINAL CONCLUSIONS AND RECOMMENDATIONS

GROUP

The goals and technical objectives of the project were successfully reached
CS GROUP - ROMANIA team gained a solid knowledge of:

CDM model, documentation, artefacts and tools,

EGS-CC documentation and infrastructure for monitoring and control systems,
Implementation and testing of data consistency rules,

Preparation of web pages for EGS-CC Knowledge Base,

Validation of CDM datasets by executing all the implemented consistency rules without the
use of OPEN-M tool,

It can act as a reference for the EGS-CC Knowledge regarding CDM

Further recommendations and activities:

Elicit and implement new data consistency rules from various sources,
Preparation of new web pages for EGS-CC Knowledge Base,
Update and improvement of the CDM documentation

We consider that this activity and its results will have strategic implications in the
space roadmap of Romania and will allow CS GROUP - ROMANIA to participate
to other EGS-CC related projects (i.e. EGS-CC Phase E, evolutions of OPEN
Preparation Environment, etc.)
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CS GROUP - ROMANIA COMPANY BACKGROUND

Located in Craiova, SW part of Romania
Subsidiary of CS GROUP (France)

30 years of market presence, extended expertise in software development and maintenance for
critical information systems in domains such as Aeronautics, Space, Energy, Intelligent

&3

SPACE
Earth Observation
= Flight Dynamics
= Scientific Missions
= Navigation
= Onboard Software
= Software for EGSE

Transportation, Telecom

&

AERONAUTICS
FADEC

Multifunctional Display
Flight Display Systems
Flight Warning Systems

Air Traffic Control (ATC)
controller-pilot
communications

\@/
ENERGY

SCADA and Automation
Systems

Power Generation
Management Systems

Systems integration at
Control Centre levels

Operational Systems for
Oil & Gas production

OTHER SECTORS

Embedded software for rail
industry

Third Party Software
Applications Maintenance
(TMA) for Telecom

Passenger Information
Systems

Automation Systems for
automotive, food, water

supply...

MAIN CLIENTS

esa ©ARaUS

DEFENCE & SPACE

Pratt & Whitney

. GROD p. AIRBUS
_ -5
©ARBUS §SaFRAN BT @

7 Faiveley THALES 9’

-
Sreor €

DEVELOPMENT & MAINTENANCE OF SOFTWARE APPLICATIONS

&
L)) HIDROELECTRICA &%'}E'QF[

EMBEDDED SOFTWARE

COMMAND & CONTROL SYSTEMS

ANDRITL Expert N

Hydra

SIEMENS @




CS GROUP - ROMANIA
29, PACII ST.

200692, CRAIOVA, ROMANIA
TEL : +40 (0)251 41 28 50
WWW.C-S.RO

THANK YOU!
Q&A

INTELLIGENT & CYBER-PROTECTED MISSION-CRITICAL SYSTEMS

Tube



	EGS-CC CDM ENGINEERING SUPPORT
	AGENDA
	PROJECT OVERVIEW
	CONCEPTUAL DATA MODEL (cdm) IN EGS-CC CONTEXT
	CDM TOP LEVEL DECOMPOSITION
	CDM information in CSDE confluence
	WHAT IS A DATA CONSISTENCY RULE?
	DATA CONSISTENCY RULES - SOURCES FOR ELICITATION 
	DATA CONSISTENCY RULES - WORKFLOW
	DATA CONSISTENCY RULES – MANAGEMENT USING ESA CSDE JIRA (1/3)
	DATA CONSISTENCY RULES – MANAGEMENT USING ESA CSDE JIRA (2/3)
	DATA CONSISTENCY RULES – MANAGEMENT USING ESA CSDE JIRA (3/3)
	Data CONSISTENCY RULES – implementation Using OPEN-M
	OPEN-M cdm maintenance repository
	CONSISTENCY RULE class in apache groovy
	Test data for consistency rule validation
	script for testing consistency rule
	results for a test script
	test suites for test scripts
	Summary results for test suite of all scripts
	VALIDATION OF CDM DATASETS OUTSIDE OPEN-M
	VALIDATION OF CDM DATASETS OUTSIDE OPEN-M – log file
	EGS-CC KNOWLEDGE BASE PAGES IN CONFLUENCE
	SUPPORT TO CDM WORKING GROUP FOR IMPROVING DOCUMENTATION
	Final conclusions and recommendations
	 CS GROUP - ROMANIA COMPANY BACKGROUND�
	Slide Number 27

