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PVS Project Rationale
* Current evolution of satellite on-board communications, require the development
& experimentation with new dedicated communication protocols and services (SpW,
SOIS, etc.)
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* New generation of validation tools is required to support advanced protocol
development, test, integration & validation

+

* Aprotocol validation tool with more than 20 years of experience in the
telecommunication sector & with hundreds of installations worldwide

* Has been widely used for testing various telecommunication networks (ISDN, V5,
SS7, IN, GSM, UMTS, VolP, custom)

SAFIRE

The basic motivation is to provide an open, generic and fully integrated protocol
validation system (PVS) for satellite on-board communications supporting multiple
physical interfaces (SpW, MIL-STD-1553) and functionalities (emulation, validation,

- interworking testing).
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= Provide an open, generic and integrated validation
environment:

= Support for multiple networks simultaneously (SpW,
1553, CAN)

= Broad protocol support
= Validated test suites library
= Easily expandable to support new physical interfaces

= Easily expandable to support new protocols/tests

= Powerful and easy-to-use graphical tool chain
(Protocol Editor, Analyser, test campaigner, protocol
emulators, etc.)

= Fast customization due to rapid prototyping
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The PVS shall cover the needs of:
B Rapid prototyping
= R&D and feasibility studies (R&D section and academics)
= System analysis teams
B Functional testing
= Device providers
= AlV teams
M Interoperability testing
= Device providers
= AIT teams
M Stress testing

= All users
®m Protocol Analysis
= All users
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The PVS system shall support the following modes of operation:

B PROTOCOL EMULATION: experiments with various protocol features and
assignment of values to the corresponding parameters.

B PROTOCOL CONFORMANCE TESTING: ensures that a device is
operating in accordance with the applicable ECSS and CCSDS standards.

B NETWORK MONITORING: network monitoring, through direct physical
traffic acquisition

B FAULT-INJECTION: injection of errors at various protocol layers to validate
the response of the devices

B TRAFFIC GENERATION: generation of traffic for validation of higher layer
protocols or bulk traffic injection at lower layers for performance testing and
P~ network dimensioning
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= Phase 1 (current contract):

Requirements capturing & analysis, based on requirements by
ESA and Astrium, and PVS system top level partitioning

Technology review on related technologies, tools and protocols
Build a basic SpW development platform

|dentification of SpW-RT features to validate

Realisation of the proof-of-concept prototype

Evaluation and demonstration of the PVS with SpW-RT and
RMAP (or GAMMA)

Development plan definition for the full PVS
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Technology development and
validation plan

Requirements analysis and

/ Prototyping and evaluation
technology review

v
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WP2: System requirements analysis

Task 2.1: Capturing and analysis of requirements from Astrium

Task 2.2: Capturing and analysis of requirements from ESA and other sources
Task 2.3: Requirements baseline preparation

Task 2.4: System top-level partitioning

WP3: Technology review

Task 3.1: Technology review on related technologies and tools
Task 3.2: Selection of the technologies and the real-time protocol features and characteristics

WP1: Project Management (Task 1.1 “TELETEL management”, Task 1.2 “ Astriumimanagement”)
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PVS P

Protocol Validation System for On-Board Communications

SAFIRE (Windows XP Platform)
Configuration
Test Scenarios & System Tracer Editor
Control
S
S
2
o)
o Protocol Libraries
g
T SAFIRE Execution Engine
SpW/SpW-RT Driver
PCI Driver
High performance acceleration board (COTS)

g SpaceWire - RT v2.2 subset Test Cases/ || CUe logic
o PCle Host Traffic , Test ror boare
- . Traffic . components
< I/F with Capture/ Generation Scenarios/ + spare
] DMA Monitoring Fault Iogi‘; tor
o ) o
o SpaceWire (ECSS-E-ST-50-12C) Injection extensions

. Embedded Processor

. High Gate Count FPGA

. On board memory (GBytes SO-DIMM)

. LVDS XCeivers (SpW signal Level)
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PVS Phase 1 Achieveme

B Requirements for the envisaged PVS system defined

M Selection of technology components completed

M Selection & design of SpW-RT features to validate completed
B PVS SpW development platform integrated & verified

M Detailed Validation scenarios defined
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PVS SpW Development Platform

. _ _ Main activities performed
= Selection and setup of a High capacity COTS

FPGA development board with PCle-DMA host I/F

\ Virtex 5 Board
L - - :-I

= Design, production & verification of a 4-port SpwW
add-on-board with fine programmable transmission
rates

= Integration of the DMA, PCle IP cores
= Integration of the UoD SpW-b IP core

= Development of additional VHDL logic (DMA
extensions, time-code logic, interrupt controller)

= Development of PC driver functions
= Development of configuration & control software
= Qverall platform integration & tests

= Validation with SpW Conformance Tester

- successful (Athens 03 Sep 09)
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2 12:1%:00.8%9 E=x 0.0.0 IF UDF 5061 5060 INVITE sip:rma@l0.0.1.3%

3 12:19:00.902 Ex 0.0.0 IF UDF 5060 5061 Trying sip:rma®l0.0.1.35 sip:Grandstrean@l10.0.1.229
4 12:19:01.207 Rx 0.0.0 IP UDP 5060 5061 OK sip:rma@l0.0.1.35 sip:Grandstream®l0.0.1.229

5 12:1%:01.212 E=x 0.0.0 IF UDF 5061 5060 ACK sip:rma@®l10.0.1.35 sip: Grandstresn@l0.0.1.229

£ 12:19:04. 229 Bz 0.0.0 IF UDF 5061 5060 EYE sip:rma®l10.0.1.35 sip:Grandstrean@10.0.1.229

T 12:19:04 234 Ex 0.0.0 IF UDP 5060 5061 QK =ip:xma@l0.0.1.35 =ip Grandstream®l0.0.1.229

|SIP Filter Active | | R 3018) Tw: 0 [B..:1B000K |Used: 0% |

S [CDR SIP] - SAFIRE Tracer: Paused
File Edit i Capture Filcer Configure Help
=Z=1"1=

C o toax o seseae

(2 zl=]| @ fu m| ca|<?| =

Horm=l C=ll Clesrinog

zoow 1z:19:00

a
EY .2o007 1=2:19:00

Po=t Di=al Delawr

1]

]

ot

c

bl
000wWWOo

Fawvlosd TwDoes
Silence Suppres=icon
Stresm Info
Calling To Called
Fawlosd F11 uaLow
ZEZT213120754Ce177 'H
&

Cut Of Seguence Packets
Called To Calling

FPawlood w
1Z07S4CE1F7 'H
SWIOT 2
JTittex =
Lo=t Packsts= o
Bur=t Lost Fackets= =1
Cut 0Of Seguence FPacket= 0

|[Filter Mot &ct I I |[F=: 1 T O [Buffer: 18000 [Used: O I

teletel

EADS

EI:|—||_|m




v' Segmentation

v End to End flow Control
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X Retry
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BFCT
BACK
SBFCT
SACK

Automatic retransmission

ACK, ACK timeout

v" Error Detection
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Header/data CRC
Wrong destination address
Sequence Number

EEP

X Redundancy
X Simultaneous retry

X Autonomous/Managed
switching

X Managed switching
v Address Translation
v" PDU Encapsulation

v PDU

v (S)ACK

v BFCT

v' BACK

v Resource Reservation
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Definition of SpW-RT Validati

DSI scripts / DSI SW / PVS remote operation
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SpW packets
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[C] Gbit Ethernet
[] SpaceWire
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Remote PVS operation
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GAMMA or RMAP
Protocol

\ GAMMA/SpW - RTC
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GAMMA/RMAP
implementation on
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Remote PVS operation

SpW ROUTER

] Gbit Ethernet
[ ] SpaceWire
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Implementation of the SpW-RT terminal functionality in the FPGA (Oct-Nov)
Implementation of the SpW-RT tests functionality in the FPGA (Oct-Nov)
Implementation of PC test & control software (Oct)

Integration of the PVS board with the SAFIRE environment (Oct)
Implementation of RMAP test cases in SAFIRE (Oct)

Verification and validation tests in Athens (Nov)

Verification and validation tests in Toulouse (Dec)

Definition of Phase 2 system features and development roadmap (Nov)
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IC Task MName -1
1 WP1 - Project Management

2 Task 1.1: TELETEL management

3 Task 1.2: LAstrium management

4 Kick-Off Meeting and Contract Signasture

5 R-11 Periodic Progress reports

16 F-12: Final Report

17 F-13: Technical Data Package

15 F-14: Summary Report

19 F-15: Executive Summary Report

20 R-16: Abstract

eyl -11: Brochure

22 =12 Wieh Site

23 WP2 - System requirements analysis

24 Task 2.1: Reguirements from Lstrium

25 Task 2.2 Reguirements from ESA and other sources

26 Task 2.3: Reguirements baseline specification and system partitioning

27 TH 201 : Reguirements bazeline and system top-level partitioning (IRD RB; SRR)
25 WP3 - Technology review

29 Task 3.1: Technology review on related technologies and tools

30 Task 3.2: Selection of the technologies and the realdime protocol festures and characteristics
31 TH 301 - Technologies and protocols selection

32 WP4 - Protocol validation system prototyping and evaluation

33 Task 4.1: Setup of the evaluation environment

34 Task 4.2: Implementation of the real-time protocol festures and characteristics and the test scenarios
35 Task 4.3: Evaluation of the protocol validation system prototype

36 TH 411: Protocol walidstion system first prototype

37 TH 421: Evaluation report

38 WP5 - Technelogy development plan

39 Task 5.1: Definition of the architectural decomposition and technical approach
40 Taszk 5.2: Definition of the system development and walidation plan

41 TH-501: PYS technical approach and development plan

42 F-51: Commercial Evaluation Report

43 WP - Software guarantee

4 Task 6.1: Software maintenance

45 Meetings

45 POhA 1

47 PDM 2 + S 1

45 Shhd 2
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Vangelis Kollias Christophe Honvault
TELETEL SA EADS Astrium SAS Satellites
v.kollias@teletel.eu christophe.honvault@astrium.eads.net
www.teletel.eu www.astrium.eads.net
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