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OVERVIEW

The Space System Reference Data Base
(SSRDB) acts as the information hub for
model management and data sharing.

SSRDB provides services to the SSDE and
SSVT tools through a common interface.

A simple SSRDB MMI has been developed to
allow administration and testing of the
provided services.
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SSRDB MMI

SSRDB runs in an Equinox OSGi £ I N

SLF4J: Found binding in [bundleresource:-»21.fuk15138573:13 0rg-slf4j/impl-Stat i
LoggerBinder.class]

CO n tai n e r' GBLF4J: See http:/swww.slf4j.orgs/codes.htmliimultiple_bindings for an explanation.

[EUL LOGGER: logging to C:“\Documentsz and Settings“jopm~.UnknownProduct_tmp-Unknouw
Product_2012-A4-16 12.87.27.1og

2A12-A4—16 12:87:27.55% DEBUG — 85UT: Trying to start pt.evoluve.ssut.io.ssrdb.du
nyserver.provider

The OSGI COnSO|e acce ptS ﬁﬁe?ge}spﬁugz 27.559 DEBUG - $SUT: could not start pt.evolve.ssvt.io.sswedb.du

2012-84-16 12.3'?.2'?.5'?5 DEBUG - Created
2A12-84-16 12:87:27.575 DEBUG — SSRDB zervice available: es.gmu.vsd.sswrdb.auditi]

commands to manage the 551378115 1591281580000 — ncedvared

2012-A4-16 12:87:27.5%1 DEBUG - Environment variable SSUT_ADAFTER_PROPERTIES_FIL,

: : not set,. using default server configuration.
Equlnox Contalner e g Or 2@12—-A4— 16 12:87:27.591 DEBUG - Starting pt.evolve.ssvt.io.ssprdb.adapter.launche
7 - - p.Activator@18falS
2012-A4-16 12:07:27.622 DEBUG — SSUT's S5RDB Adapter server TCPAcceptor[B.B.8.8:

Startl ng y Stopp I ng y add I ng y g1g§;¢1 iEaigetﬂl?ag7tg22/£%ﬂﬁ@a—asgElagzd pt.evolve.ssvut.io.ssrdb.adapter.launcher

-ActivatorPlBfalh

removing, or listing the installed
bundles. S

ACT 0 0 0 b -
p AC 0 0 0 0 1.0
The console also shows 0 ac : : o_1 6.6. 20120416163
B AC 0 0
messages from background ¥ ; , vahntusaetss o eesids
AC 0 0 .M HEAE A6 480
n (4 r rlr.r
processes. N T I R T T
0 AC 0 0 3.4
oH AC 0 D D 4.6
AC 0 0 A_H
AC 0 D H.H
:: : 0 oSy 0 0 H_B
D i 0 i i i D
71 [ b b 0 [) 0
71 [ b b g 0
2 H [ b b b i ) 0 b
-
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SSRDB MMI

B e Repository tree:
. . [ 05 0.2 archivpidrea ShOWS th (S]
Control window: : D) 0503 rchwesrea
; # _ _ b s structure of Data
allows entering e - D) 05 05 srhwesrea
. d Tl . [} 0= 0.6 Arcriveirea SetS an d
Input parameterS 3 . [} 03 0.7 archivaitrea
. c ~d : - [} S 08 ArchweArea Branches.
and invoking R y [ 0509 serwesrea
- - 050,10 Azchivediea
operations in the ", S Foibsptarin
server. . k. /4 B o i
.. .' [ 05014 secnivearea
[} 05 018 aschivearea
[ 05018 sechivesrea
[ 03 0.97 Arcnivesrea
[} 050,18 ssenivesrea
[ 0% 018 srctiveacea
D 05 0.30 Relerencedrag

Other windows can
be shown
depending on the
Log window: used specific operation.
to show results
and messages.
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SSRDB KEY FUNCTIONS

Configuration Management |

Concurrent and Collabaorative Engineering

open
\ Edition Sessions | cose
. ===

| release

User Management
. Data Groups _ lock check

Data Sets Persistence

File Management
.

Data Persistence
History data persistence (
Auditing data persistence

File storage /.-"

Procedure Execution

Performance Monitoring

Model Driven Development

Service Oriented Architecture

CM metadata persistence

SRDB Functions

Consistency Checks
.

\_Merging

Checks

SSDE Interface
" SSVT Interface

External Interfaces |

Configuration Identification Data Set

Configuration Control

"-\ Design Options
define

"-\ Design Baselines -
——_ remove

CM metadata
[ compare

Ir
J

I'-\ Configuration Status Accounting

\_ Domain Analysis / Verification Tools Interface

SSRDB Repository Interface

Tools Integration

\_Internal Interfaces |
CATIA Adapter

\_SSRDB Administration Console

Data Transformation

Data Query
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SSRDB KEY FUNCTIONS
Persistence

Obviously one of the key functions in SSRDB is to persist data.
There are many types of data persisted by SSRDB:

m Data Sets (file system and BaseX)
— In three formats: XMIl, EMF Binary and QDBM (Estore).

— Transformations are automatic: the Data Set can be stored in one
format and retrieved in another different format.

m Engineering Data Files (file system)
— External files referred to in the Data Set, such as CATIA model files.
m Configuration Management Metadata (H2 RDBMS)

— To track the configuration status (versions, branches, available
formats, etc).

m History Data (H2 RDBMS)

— To track changes in Data Sets along the time.
= Auditing Data (H2 RDBMS)

— To trace the duration of the operations.
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SSRDB KEY FUNCTIONS
Configuration Control

m Responsible for enforcing the Data Sets life cycle (check-in,
check-out, commit, discard...), providing versioning.

m Concurrent Engineering support by means of Branches
(split/merge) and Edition Sessions (locking).

m Configuration Status Accounting (metadata about versions,
branches, etc) can be requested by the client.

Branch DS DS DS
#0.1.1 —> v#0.111 |—> v #0.1..1.2 —> v #0.1.1.4

Branch ‘ DS DS
#0.1.1.1.1 v EEE— v
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SSRDB KEY FUNCTIONS
Configuration Control

@ Video (7’ 38") showing most of the CM features of SSRDB:

m Create trunk

m Edit DataSet

m Commit DataSet

m Check-in DataSet
m Check-out DataSet
= Split Branch

= Merge Branch

m Compare DataSets
m Discard DataSet
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SSRDB KEY FUNCTIONS
Ownership Tracking

m By means of Data Groups, subsets of a Data Set can be marked.

m Some operations, such as Import or CATIA Adapter mark the
data they obtain in order to keep track of its origin.

m Data Groups can be locked so that SSRDB can check whether a
locked Data Group has been modified between two versions.
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SSRDB KEY FUNCTIONS
History

m The History function is in charge of providing information
regarding changes in VPVs along the time (list of Data Sets).

m Accepts as input a list of EDIs, a list of VPs (per EDI) and a list
of Data Sets.

= Produces as output an Excel file showing ‘gaps’ when no VPV
exists for the relevant dimensions, and marking in color changes
in VPV values.

m History data is extracted in a background process, and stored
separately for later use.

B C D E

1.

3 |Acceleration Velocity Test verificationStage performedverification Acceptance Acceptance

4 Acceleration Velocity Test VerificationLevel PerformedVerification 01-Spacecraft D1-Spacecraft

5 |ASMN faultVoltageEmssionMin ASMIF -1.0 -1.0

B |ASMN nominalVoltageOutMax ASMIF 5.0

T ASMN nomnialVoltageOutMin ASMIF 0.0

& ASMN faultVoltageToleranceMin ASMIF -18.0

9 ASMN faultVoltageToleranceMax ASMIF 18.0 15.0

10 |ASMN faultVoltageEmissioniMax ASMIF 16.0 16.0

11 ASMN outputimpedance ASMIF 5000.0 5000.0

12 |Attach with the Screws IsCritical Criticality true true

13 BaseHalfPanell LocalReferenceSystemPosition Position Properties {0.0,0.0,0.0} [0.0,0.0,0.0]

14 BaseHalfPanall LocalReferanceSystemCosines Position Properties [[0.005175956093753899,0.00435075584668¢ [[0.005175956093753899,0.00435075584668
15 |BaseHalfPanall IsThermallyModeled trug true

16 BaseHalfPanell Volume EquipmentCategory 0.0266133975 0.0266133975

17 BaseHalfPanell CATIA Mapping CATIA Properties GOCE:Platform::Primary Structure::BaseHa T Efor sPrimary Structure::BaseHq
1B |BaseHalfPanell CATIA Instance Name CATIA Properties "BaseHalfPanell" : i

19 |BaseHalfPanell CATIA Part Numiber CATIA Propertias "BazeHalfPanell"” Baselk

20 BaseHalfPanell Thermal Capacity Element Thermal Properties "0s65 10565
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SSRDB KEY FUNCTIONS

History

@ Video (3’ 29”") showing a History example:

m Based on Data Set with data imported from CATIA

m 20 versions where mass properties have been modified

m SSRDB initialized with all 20 versions already checked-in

m History report shows modifications of values and
removing/addition of EDI
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SSRDB KEY FUNCTIONS
File Management

Very simple way to store in SSRDB the physical files referred to in
the Data Set.

m Files are uniquely identified by an URI (vsee://...), can be
attached to a Data Set or not.

= Provided functions are:
— Upload File
— Exists File
— Get Checksum (sha-256)
— Compare Files (based on checksum)
— Download File
— Delete File

m Other operations such as Merge Branch or Check-out take the
files into account.
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SSRDB KEY FUNCTIONS
Consistency Checks

The Consistency Checks are aimed to check the contents of a Data
Set.

m Checks can be added or removed without restarting.

m Checks can be used on SSRDB or on SSDE without
modifications, giving the same results for the same Data Set.

m User can select a set of checks to run.

m The Data Set is modified by the checks: inconsistency data is
annotated and also a CheckReport is included into the Data Set
gathering all the annotations produced by the check.

m Checks can be implemented in OCL or Java (EMF Validate)
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SSRDB KEY FUNCTIONS
Consistency Checks

@ Video (4’ 26’") showing the following aspects:

m Deployment of a check from the client into the server.

m Addition and removing of a check in the server without
shutdown.

m Execution of the check and inspection of the resulting DataSet.
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SSRDB KEY FUNCTIONS
Import/Export

SSRDB allows to add import and export implementations, and run
them on demand.

m Exports are able to transform the data in a Data Set into
something else.

m |mpo rts are able to B Virtual Spacecraft Design - user: 576@gmy.com - O X B SSRDB Repository Tree
transform ssrdh "R —
something int(_) a :

Data Set that is e 7

stored in the |

repository.

— The imported data
can be marked in
order to keep trace
of its origin. St dyo e

SSRDB Transformations Tree

[ SERVICE es.gmv.vsd.ssrdb transformation - ACTIVE
[} BUNDLE es.amvysd ssrdb transformation. exporter. excel - ACTIVE
D EIUDI%LE es.gmv.vsd.ssrdb fransformation.exporter.zip - ACTIVE

Select the element to run
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SSRDB KEY FUNCTIONS
Import/Export

Main use case for this function is the exchange of Data Sets in zip archive
format between two SSRDB installations (e.g. prime and supplier).

» The zip archive also includes the external files.

Miain Car Branch

create car car
create tire DataGroup car lock tire Datagroup modity car car
@ w5 RIDs w6 w3

split tire branch splittire branch merge
Tire Branches merge
- ~
tire fire tire
w0211 V0611 v0.6.12
Prime SSRDB
exporttire dataset importtire dataset—__ exportiire dataset with RIDs __ import tire dataset with RIDs addressed

Subco
tirev0.5
exported

import tire dataset export tire dataset import tire dataset with RIDs  export fire dataset with RIDs addressed

e @ deslgmre audress RDs

Split cots branch

SubCo SSRDBE

smming & design] Clreate
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SSRDB KEY FUNCTIONS
Reports

Reports are able to transform the data in a Data Set into
documentation (Word, Excel, PDF...).

m Each report is able to perform one transformation.

m SSRDB allows to add reports and run them on demand.

m Examples of existing reports: Auditing, VCD, Mass Budget,
Power Budget.
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SSRDB KEY FUNCTIONS
Reports

m VCD example (PDF)

Regm't ID | Requirement Title & Text | SoC |Compliance | Verification Levels/ | Qual. (Q)/ |Execution Doc. (e.g. | Reporting VCB (Verification Control
(i.e. | (RFW,RFD) Methods Accept. (A) test procedure) Doc. / Para. Board)
Status (e.g. test
oo SY | ss | EQ report)  Remarks | VCB | APPR
ompila Ref
nce) .
4.3.1.1 CPM Attitude Constraints R A S/C Architecture/
General Design Review
When in Coarse Pointing A A gg;SS?SFPM
the satellite attitude shall
be maintained within the
proper domain in order to
assure:
— power availability to
cope with satellite demand
and battery recharging
— orbit altitude decay
such to be compatible with
an 8 days ground outage
— capability of initiating
an orbit altitude raise
without needing attitude
reorientation
4312 Sun Aspect Angle T A DFACS CPM Test
When in Coarse Pointing R A gﬁﬁ;ﬂgﬁﬂe’
the angle between the sun g
vector and the spacecraft A A CPM Analysis
Y-axis shall be less than
40 degree half-cone
4313 CPM Attitude Constraints - T A DFACS CPM Test
X-axis Pointing Domain R A S/C Architecture/
When in Coarse Pointing Design Review
the angle between the A A CPM Analysis
orbital velocity vector and
the spacecraft X-axis shall
be less than 10 degree
half- cone

22/02/2012 10:47
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SSRDB KEY FUNCTIONS

Reports

m Mass Budget (Excel XML)

- E E ] E =]
.
335 6224550 10% 1052454704
[Paxlead 24T E252545 10%] 272,551155
34011643 10| 3, THEHEE
0453536167 105' 0558585754
0453536167 % 0555585754
£ EET05E | RIEES
2321302134 %] 255 545054
5 S50 7% & 27552 |
[Pratform £30,557T224 10% TE0,0363464
[ £ TETEE0ETS 10% TAEEAZEIE
TALL ] 4413205313 10% 4 SEODZEENS
Fiadiater_mZ | 1154727475 10% 1505200225
Badiatar. b ] 1154727475 0% 1505200225
[x£ 1, 121 % 15,02245554
GPEmzdown 0, 45750875 5 0536260725
ZEN] 0,254E28607 % 0, 255051467
GPimTtop 045750875 % 0538260725
GPEpZtop 0,45750a75 10% 0556260725
5-BandmZ 0,1160335 B 0127645456
S BandpZ 0, E0FaEs2 | 0127643456
GPEp2donn 045750875 %] 0556260725
RFOUZ 0,254625607 7% 0,255051467
Tr 4 4533622965 10% 5052355265 | &
T darl 4 5ATEIDEE 10% 505235526
h= EENEH 10% 54, 27055614
EfdZAL T,508E51564 10% 571336108
Lilon Battery 22, 31306001 0% 25, 21036601
EZ45 02055116 % 5 S2ZENE2ES
EfdZA] T,SOEEI1EE 5 & T1336108
EfdZAZ 0205516 % 5 SRIE06255
[Z=] 21, 7355651 % 2357545606
6, 45501515 10% 75,07361337
HenonTank 10,3731234 ﬂ 1207704234
i 1533520366 | 17534 T240%|
PF ALineZ T,T14308 %] 54557555
ipeul] 11 T2E00HS 7% 15,4 3560127 |
ipculi 11 7260015 10% 19,4 3560127
PF Alinet T,T14308 10% 54557358
A 10%
T _Eox 07135524 10% 075450764
I0M_ThrusterZ 115657652 0% 1230525415
IO Thruster] 1113657652 % 1230523415
FYY 00255 55551 5 0,025477213
zecomdarnztracters £ 4555628 % EE 5HATI08
TrimMaez}_top 1513357348 % 17513305
“Longh_mztop 0,555145402 10% 0,954564342
FlesMount_m= 0,26553646 ﬂ 0,517720114
Sriffners 1,5T380054 | 2 DETIEAETE
cors_ring 445050247 %] 4 3DEEEATET
Stiffenrd 151350254 7% 2 DEHEE5TE
Trimflasz3_down 1532506345 10% 1,68575764
Sriffner2 2 396252343 10% 5,2595511255
Stiffrer? ] 10% 5555004802
TrimMlaszd_top 1573357348 10% 1757331051
Fiztount_pZ 10,5924 02671 0% 0451642955
TrimMlasz2_top 157335754 B 17373310
wlongh_pItop 059514540 5 0, 35456434
Sriffnerd 2, 99625234 % 5,2555112
TrimMtaszE_dotn 15520634 % 1,655TET =

M 4 b M| Mass Budget
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SSRDB KEY FUNCTIONS
Reports

m Power Budget (Excel XML)

& E [ [u] B F G
1 .
B T T T T — T —
3 Survival
4 Huold
5 Launch
E Activation
T Acquisition
8 Calibration
El Initial
0| GOCE_PFM 1 Seience
1 _GOCE_Payload 1] System 01-Mot Redundant
12 SREM_Mominal 2.6 watt
13 | SREM 1] Equipment 01-Mat Fedundant SHREM_DFf O wath
4 LRR 2| Equipment 01-Mot Bedundant =
18 EGE_StandEy 26 watt y
1 EGE_Anomaly V0 watt
17 EGE_Survival 25 watt
18 EGE_Acquisition V0 watt
13 EGG_Getter VI weatt
20 GOCE_EGG 1| Equipment 04-Functional Redundant EGG_Science B0 watt
21 SSTI_CH 0 watt
22 SST| BootztrapLoader
23 SETI_StandBy
24 S5TI 2| Equipment 0l-Mot Fedundant SSTI_Measurement
256 GOCE_Platform 1 System 0l-Mot Fedundant
26 Initialflode
27 Survival 2E4 watt
28 Calibration 22 watt
24 Mominal 22 watt
30 TCS 1| SubSystem 02-Cold Redundant Huald 22 watt
3 Esternal MLI 1
32 FBF_FecieveTransmit 25 watt
33 RF 1] SubSystem 03-Hot Redundant FF_Recieve 16 watt
24 S-BandAntenna 2| Equipment 03-Hot Redundant
35 GPSAntenna 4] 05-Equipment 03-Hot Redundant
6 _REOU 2| Part 03-Hot Redundant
37 Transponder 2| Equipment 03-Hot Redundant
38 EFPS_OFf 0 watt
34 EFS_Mominal 43.5 watt
40 EPS 1] SubSystem 04-Functional Redundant EPS _DREL 36 watt
LAl P&, StandBly 100 watt
42 P4 Initialt1ode 0 watt
43 F& StartUp 125 watt
4 P& OfFf 0 watt
45 F 2 Initialisation 75 watt
4E P2 ThruztCerl
47 | IPA 1 P2 ShutDiown 75 watt
42 HeFipe 1{ 05-Equipment 01-Mot Redundant
43 IFCO_Cn 25 watt
A0 IPCL_InitialMode 5 watt -
Fi T e Tttt
H 4 » M| Power Consumptions - Mode Tables . #J IEN [ » [l
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SSRDB KEY FUNCTIONS
Data Query

m Allows extraction of any data using a query language.

= The query can involve one or several Data Sets stored in
SSRDB.

= The query language is XQuery.

m A background process creates an XML database from the XMI
files.

= Alternative to the current History implementation.

@ Video (3’ 11”) showing extraction of data from one and
several Data Sets.
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SSRDB KEY FUNCTIONS
Data Query

Alternatively, the BaseX MMI could be used for querying data.

74 BaseX 7.0.2 - data

<xmi :XMI zmlns:xmi="http://wwWww.omg.org/XMI" xmlns:xsi="
http://www.w3.org/2001/XMLSchema-instance™ xmlns:
checkreport="http://www.vsdproject.org/vad/checkreport/
v17" =mlns:gudv.conceptualmodel="http://www.vsd-project.
org,/qudv/conceptualmodel /v17T" xmlns:vsee="http://www.vsd-
project.org/vsd/v1T" xmlns:vsee.constraint="http://wWww.
ved-project.org/ved/constraint/v17" xmlns:vsee.file="http
1/ /www . vad-project.org/vad/file/v1T" xmlns:vsee.viewdata=
"http://www.vsd-project.org/vad/viewdata/v1l7" xmi:version
=2 . 0"

m | e

Time Needed: 19.98 ms

Database Query View Nodes Options Help
NMoER et Lo FEREEEBELD O 0 Hit(s)
Search lv] B | li' ﬁ?
E A [ 7]
. 02 0111 0. 03111.03111.031111111..031.1.11.131.
Editor @[] xmiXML xmic. x. xmiXMI emiXML i XM xmmi: XMl
S V.. WS, V. V.. V.. VSBE. (.. VSEE.. . VSE.. WSEEV. VSE. VSEeV.
e 5 | @ == o] | EFEE ERS e s
03 4- vseevi lvseewi. 0.3.1.1.1.1.1.1.1..03.1.1.1.1.1.4
s V.. ! G M ! G M xmiXI xmi: XMl
t;n;':{w ] |I WSE.. VSEEV.. (VSE. | VSEE.V.
| | et 1M 03 1.1.1.1.1.3 FFTF
0.3.1.1 0.3.1.1.1.1  xmizxmMI 03111 031112 031113
xmi: XM xmi: XM VSEE.. O..VSER.Vi. xmi: XM xmi: XM xmi: XM
VS. VSB.. WS. WSE.|n3qqq{{{{q VS VSE. VS |vse.  |\vs. wvse.
a Y qu. M. gu. .l vsee. a.vseevio | qu_ n. | qu. M. qu. M.
£ A E 7]
Text @ Query Info

Total Time: 19.98 ms

Command: OPEN data
Database ‘data’ opened in 19.81 ms.

5 MB
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SSRDB KEY FUNCTIONS
CATIA Integration

The purpose of the CATIA Integration is to incorporate into a Data
Set Value Property Values coming from properties defined in the
CATIA model.

m The CATIA Properties Extractor extracts properties from the
CATIA model into a JSON file. It also export VRML files.

m The CATIA Mapper transforms the properties in the JSON file
into VPVs that are integrated into a Data Set.

— The correspondence between the CATIA product structure and the
VSEE topological hierarchy is defined by the user by means of a
CATIA Mapper MMI developed by ScopeSET.
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SSRDB KEY FUNCTIONS
CATIA Integration

Edit

EMOVIA YS YPM  File Tools  Analyze  Window  Help

Insert

View

CATIA Properties Extractor

Processing GOCE

i~
™
I~

Fart: Number

CATIA File Mame

YRML File Name {and generation)

W Mass "instencelame":

W volume "partHumber™ :

we

W Density CATIAFileNams":

v Center of Gravity Position "VEMLFileName": |
"mass™: 93B_62245B531651,
2_333226403335518,
402 _ZBS52Z0247B46E91B13770767736,
avityPosition™: [2_345154505142%96, -3_9744315B603925E-02, -4_5246592%6B0076E-03] ,
"principalAxesCosines™: [[0.999966166466458, -B_191234B2310493E-03, -7.54714B12455164E-04], [
"inertisMetrix™: [[147.7B1l13622¢c, 15.40047442582%e, 1.3B7BEZT4727582]1, [15.40047442582359&5, 202
"principalMoments0flnertia™: [147.6539235564B76, 199%B.114€5366052, Z027.96B325679532]1,

i [o, o, o1,
osines": [[1, O, 0], [0, 1, O], [O, O, 111,

W Principal Axes Cosines

I¥ Local Reference System Position

W Local Reference System Cosines

v Inertia Matrix

i ?Frlnclpal Moments of Inert) !

gtract Cancel

"locelReferenceSystemn

"locelReferenceSyste
"children™: [{
"instanceName™ :

583 B2 S0 BB e

CATIAFileName™: "Platf
I A it Sl "YRMLFileName™: "Platf
"m=33": @90.35722400107&,
"wolume": 1.5360155770402q,
432 . 9502345Z2B08502B8B8004116234 ,
vityPosition™: [2.449&7048765484, -5_44B65ZB33B6e35E-02, -T_.5243033317
"principelAxesCosines™: [[0.555375772450636, —6.7059850722505E-03, -1.B52151157673
"inertisMetrix™: [[1Z24.59557531012, 11.Beo31lZBS6715, 3.2175Z703743745]1, [ll.Bee3lZ
"principelMoments0fInertia™: [124_.5143545%7305%3, 1B865.365935858517, 1BS53_653432240395
"localBReferenceSystemPosition™: [4_.373795%1503207E-13, 1_4210B854715202E-13, Z_27373
"localReferenceSystemCosines™: [[1.BB145734507703E-16, -1, —4.55701721133B8B54E-17]1,
"children™: [{

"instanceName" :

up

ng
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Thank you

J. Pacios
Email: jpacios@gmv.com

’ www.gmv.com
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