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EDIR Overview COBHAM

* Development of a FDIR Validation Test-bed is an activity initiated and
funded by ESA/ESTEC under contract 4000109928/13/NL/AK.

® Cobham Gaisler and Thales Alenia Space France are to develop an
extension of the existing avionics system testbed facility in ESTEC's
Avionics Lab.

® The resulting FDIR testbed will allow to test concepts, strategy
mechanisms and tools related to FDIR. Ultimately the purpose of the
output of this activity is to provide a tool for assessment and validation
at laboratory level.

®* Team:
— ESA: Farid Guettache, Gianluca Furano
— TAS-F: Jean-Christian Nodet, Brice Dellandrea

— Cobham Gaisler: Anandhavel Sakthivel, Alexander Karlsson, Martin Aberg,
Sandi Habinc, Jan Andersson
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Outline

COBHAM
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* Test-bed
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Activity Flow COBHAM

* Simple waterfall:
—Phase 1: System requirements, Preliminary Design

—Phase 2: Detailed Design Development, Assembling, Integration
and Test, Validation and test case

Management
FDIR Validation Test-Bed Wbl

Aeroflex Gaisler
System Preliminary Detailed Dasign Detailed Design Assembly and
Requirement Dasign testbed WP 210 RM WP 220 test WP 230
support WP 110 WP 120 Aeroflex Gaisler Aeroflex Gaisler Aeroflex Gaisler
Aeroflex Gaisler :

l Aaroflex Gaisler
HE" “:T:'Hmm Preliminary Detailed Design Validation
Weiis Design Support Support test bed WP 240
Thailas WP 125 WP 215 Aeroflex Gaisler
Thalas Thales

]
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Objectives COBHAM

* Extend the capability of the existing RASTA facility from a single string
to a dual redundant string, supporting different redundancy schemes.

* Develop a test-bed controller software tool which enables the user to
perform system-level emulation of full FDIR functionality using the
RASTA facility.

® Engineering objectives:
— Reuse the existing hardware as much as possible.

— Design and develop a new RASTA module providing reconfiguration and
safeguard memory.

— Integrate the newly developed module in ESTEC’'s RASTA facility based on
two identical chains, re-using the existing equipment.

— test-bed controller software tool that enables the user to load, run and
analyse applications and simulations, as well as inject error cases in the
dual redundant system.
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Current RASTA System COBHAM

®* RASTA system consisting of

— Processor board: GR-CPCI-AT697

* PCI, UART, ...

— 1/0 board: GR-CPCI-XC4V
* PCI
* MIL-STD-1553B, CAN (redundant),

* SpaceWire - three independent links with RMAP

® 10/100 Ethernet, Discrete 1/0, UART and JTAG debug interfaces
® — TMTC board: GR-CPCI-XC4V
* PCI

* ECCS/CCSDS TM and TC functions, including a CPDU which also has a PacketWire
interface towards an external Reconfiguration Module. It also contains On-Board Time
and support for automatic time transfer via SpaceWire.

® SW on processor board typically accesses peripheral units on 1/0 and TMTC
boards through PCI
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Work Performed COBHAM

* Requirements established and mapped to RASTA building blocks

— Review of FDIR architecture and characteristics in selected space
missions TN 1-1

* Covered SB4000, S1, S3, SAVOIR, L3G-AURUM
® Developed Hardware

— GR-RASTA-FDIR: RM, SGM and CPDU inside FPGA. Mezzanine to
support external interfaces

— GR-CPCI-SPW4: New accessory board that consists of 4xSpW.
Main purpose is to connect GR-RASTA-FDIR to GR-RASTA-TMTC
with minimum changes to the latter system
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Work Performed COBHAM

continued

* Developed Reconfiguration Module IP core
* Updated GR-RASTA-TMTC

— Connections to ensure that FDIR unit accessible from ground
* Interconnects between PM, TMTC and FDIR units
* Established Verification and Validation Plan
®* GRMON2 support for LEON2

® Developed RTEMS drivers required for Reconfiguration Module
and GR-RASTA-FDIR (PCI target driver).

* Controller tool development (Ongoing)
* Verification and Validation of the test-bed (Ongoing)

* Test application software development (Ongoing)
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Test-bed COBHAM

Single chain

* The configuration of each RASTA single chain contains:
— Processor Module (PM) based on AT697E/F
— 1/0 Module
— Telecommand (TC) and Telemetry Module (TM)
— FDIR Module with RM and Safeguard Memory

— Crate with power supply
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COBHAM

Test-bed
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Test-bed

Dual chain with interconnects

COBHAM

PM here is LEON and GR-RASTA-IO
PM - TMTC - FDIR

— PCI bus is the main communication interface within each —

chain

— While SpaceWire is used for cross-strap links
FDIR 2 — TMTC 2

— CPDU links encapsulated in a PacketAsynchronous
interface

FDIR O - TMTCO

— TC and TM communication FDIR and TMTC
(direct link) that is encapsulated in a PA interface

FDIR1-TMTC 1
— TC and TM communication FDIR and TMTC
— (cross-strap) that is encapsulated in a PA interface

TMTC3N-TMTC 3R

— Link Between the TMTC modules carrying CLCW
and CSEL Status

FDIR 3N -FDIR 3R

— Health communication between RM's
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COBHAM

Test-bed
Dual chain

Cobham plc
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COBHAM

Test-bed

Dual chain with interconnects
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cPCI Crate Arrangement

COBHAM

PCI PCl |PCI PCl  |PCI PCI PCI PCI
1 2 3 4 5 6 7 8

(HOST)
GR- GR- GR- GR-
CPCI- TMTC- | RASTA- ACC-
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Block Diagram

COBHAM
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Board Design COBHAM

GR-RASTA-FDIR (1)

®* The GR-RASTA-FDIR board is based on the GR-CPCI-XC4V:
—Two SpaceWire interface
— Ethernet core
—JTAG Interface
— Debug serial link UART
— Compact CPCI

—Memory
* 128 MB SDRAM
* 8 MB Flash PROM

—Two GPIO interfaces:
® 18 LVTTL input/output digital 1/0
® 2 LVDS input/output digital 1/0

* Reprogrammable FPGA with programming interface

* FPGA programmed from on-board configuration memory at reset

* On-board configuration memory is reprogrammable via JTAG I/F

* In addition one GR-ACC-SPW4 accessory board provides 4 MDM9
connectors with LVDS electrical levels
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Board Design

GR-RASTA-FDIR (2)

COBHAM
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Board Design COBHAM

GR-ACC-SPW4

* Consist of four SpaceWire interfaces

® Connects to the extension connectors available on the GR-TMTC-
MEZZ and GR-FDIR-MEZZ

* LVDS drivers available on the accessory board
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Reconfiguration Module

Block Diagram

COBHAM
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Reconfiguration Module COBHAM

Function

* Various options are provided for configuration of the alarm inputs
such as masking, shaping and activation delay

* Based on the alarm configuration and input signals (alarm event)
the RM IP core will execute user defined reconfiguration
sequences (internal and external commands)

Expected value RM
| vV
Signals Alarm J -
generation —>
SW Alarm Alarm Reconfiguration g
heartbeat Conditionning Pattern 2 Sequence =>| CPDU >
Watchdog | —2  generation execution —
Alarms —
( ’ b
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Reconfiguration Module COBHAM

Reconfiguration sequences

* The internal 64 commands are split into 2 blocks each containing
32 commands

— Clear all pending

— Clear current pending

— Mask all, Mask current
—Unmask all, Unmask current
—Rearm Watchdog

— Delay

— Set state

— Check alarm

— Do nothing

* The external commands are formed into packets and sent to the
command pulse distribution unit using PacketWire interface
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Reconfiguration Module COBHAM

Function

®* The alarm pattern provides the address from which the
reconfiguration sequences should be fetched.

°* The AMBA AHB bus is used for retrieving the reconfiguration
sequences in memory external to the core.

* When an alarm persists after performed reconfiguration the
Internal state-machine can be utilised to execute alternative
reconfiguration sequences that depend on previously executed
reconfigurations

®* The alarms are logged with the time instance at which the alarm
IS triggered.
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Reconfiguration Module COBHAM

Features

® Features
— External, Watchdog and Software alarms
— Alarm monitoring unit
— Alarm log (with time instance)
— Dedicated health link
— AMBA APB bus for configuration, control and status handling
— Reconfiguration sequences (internal and external commands)
— CPDU Packet Generator

— Configurable reconfiguration sequences
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Communication between FDIR and TMTC unit COBHAM
FDIR unit
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COBHAM

Communication between FDIR and TMTC unit
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Communication between FDIR and TMTC unit COBHAM
CCSDS Memory Access Protocol Unit (CMAP)

® CCSDS packet interface for performing AMBA bus accesses.
« Packets conform to the Packet Utilization Standard (PUS)

e Register load commands
e Load and Dump Memory commands
* Hardware IP-core
* Requires no software involvement
 RM and spacecraft recovery
* Interfaces directly with a TC MAP and a TM VC

» Asynchronous bit serial link (PacketAsynchronous) used for data
transfers
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Communication between FDIR and TMTC unit COBHAM

CMAP unit event report service

* Automated TM packet generation

* Generation may be triggered by external events:
 RM Error

 RM Reconfiguration

e Bus Error Interrupt (EDAC Errors)

e Timer Units (for periodic status)
* Report Data for each trigger is fetched through AMBA Bus
* Available trigger Configuration options:

» Severity Level

e Transfer start address

» Data length
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Time Distribution

COBHAM
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Time Distribution

COBHAM
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Test-bed Controller Tool COBHAM

Overview

* 8 GRMON instances to connect all the e e me e

-PDEC and PTME

RASTA units e

K204 PH: Dx87 HMapIdAu: OxF --

~PDEC Registers

* Continuous monitoring and 0
presentation of register values on GUI

) Up to 20 hZ pO”rate m;s.;l,;:fsiﬁ e E%

FTME Registers

- zz:% rs | recw [symb: 143
* Essential control of key IP-cores 0 ——— -
F"_ 5  sStat | Stop | lG‘_ 2 Start -ﬁ:

° Load Programs to PM memory and ‘non Cntguion i

#:313029282726252423222120191817161514131211109 8 7 6 5 4 EEE
Ot T T O G O I O I -

execute/b reak N i o 1 } |

GAO2: Configuration FOIR: =131 vim
#:31302928272626 24232221 20191617161514131211109 8 T 6 5 4 3 21 0

®* Reset of individual IP cores B e e e e e e e =

Bus Access ~Command Pulse Generator

Address: [0x00000000  Read Upload #1514131211109 8 76 54 3210

* Power management of RASTA units outa 0x00000000 _wrte | ownind || o T L LOLEELEEET
m R R

. I nj eCt error Cases in the d ual GRCTM CCSDS Time Manager r :;E:Cm?:ro”?awelet‘rg;::lul:ﬁm Un".i;(:ﬂerat'E
GCR: SYNC - PWR 1514131211109 8 76 54 3210
redundant system B RERRREARRRRRaE

FTCR ETFR:|rine: 0XALFTL | g osone OO OO OO
AHBSTAT: AMBA Status Intermupt Controller 0:

* Work ongoing e

ADDR: (sooR 8

wearen: < | #1514131211108 876543210
Leve: OCODOCCCODCCCOCCETE
Y
Force: [ I IO IO
CCCCC COCCCCOCCCCCOOCC
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Test-bed Controller Tool

Interaction with GRMON

COBHAM

Test Bed Controller

Tool

User
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Terminal GDB(port2222)
A A
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Standard input GDB Protocol F
Command layer User Shell | GDB Shell ,IS! erores
::,er L GRLIB Debug Drivers
::::,"9 nterface UART | Ethemet JTAG | USB = PCl  spw
I S N BN
SOC Target / * * / * *
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A A \ A A Y
' / / Y \ i
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Test-bed Controller Tool
Example 1 : Control and Monitor of RASTA-FDIR

COBHAM

FDIR Controeller Tool

N 100 | ¥ TMTCO | ¥ RMO | B PM1 | M 101 | ¥ TMTCL | B RM1
Reconfiguration module 0-
_l‘iiﬂlllia

#:313029282726252423222120191817161514131211109 8 7 6 5 4 3 2 1 0O

Stotus: ettt el stal st alutal et alal sl
Mask: | iy
Polarity: [l | ] ] ] o ]
Edge: 1 O
Lt ] ] ] ] ] o ] o ] ] o | ] o ]

~RM Status

crrL: SNSRI conroone| actmsT | NSRS ENENSINN NSRS SRS S
HCTRL:

RME:

STAT: STATE: © €D | MASTER DD |
WDNP: wWoPMO: 250 SWNP: [SWPMO: 0 - [
WDRP: WoPM1: 230 SWRP: SWPM1: 0 | I

¢ Lmowr | cowra || cowrs || ewory | gworz |
o e | _ewer |

-SpaceWire 1

’75pac eWire O

[SPWO status start | stop | E_ 2 Start | Stop

~Command Pulse Generator
#:1514131211109 8 7 6 5 4 3 2 1 0
STAT: [ [ [P 6 O S I N O
orve: CCOCCCCCCCCDORFEC LT
Level: DO OO OO DO
PCOU: FrEFEFFFFRE
Pulse: [0 Length: [0 Generate

-GPI00: Configuration
#:313029282726252423222120191817161514131211109 8 7 6 5 4 3 2 1 ©
Input: [ [T I RS R (U T T T (O P O T R T R R R R R
r L] ) | ] | ] ] ] | | ] ] | CCFFFFFEE

GPIO2: Alarm Input Override
#:1514131211109 8 7 6 5 4 3 2 1 0
Input: [N T S T O N S O Y O
ouput: O CCCCCC OO
sypass: DD DO DD DO

rBus Access
Address: fDxO 0000000

- Reset Control (Power Simulation Unit)
I PW'R 11514131211109 B 76543 210
ﬁm----------------

o o o o i_l_l_

Read |
[0x00000000 Write | Download |

Upload ‘

Data:

~GRCTM CCSDS Time Manager

GSR:
EIFR:Ir.tn- : DxCB15D3

92531

-Interrupt Controller 0:- -
#:1514131211109 8 7 6 5 4 3 2 1 0
teve: OCOCCOCCCCCCCCOCC T
pen: DO D DO E
o o o

ETCR:| Coarse:
HEIZE: 2 ] HMASTER: 4 -

-AHBSTAT: AMBA Status
ADDR:laDDRx OxB0000804

STAT: |

-Control =
Quit | Launch GRMON |Update period (ms):[400 =] Pause | script... ”

‘-Debui link status- |

-Link cross-strapping

Connection Status

PMO - TMTC1[Down Enable | Disable |

TMTCO - PM1[Down Enable | Disable |

rvo -pv1 [ Ensble | Disable |

pvo -rv1 [ enable | Disable |
-Log

I« info v error | debug
b/B34 TTL 1NTO cpgen::LogaolTT pulse=d Len=u coarse=o Tlne=uxvovoooou Logent|
67976 tt8 info cpgen: :logdiff pulse=0 len=0 coarse=0 fine=0x00000000 logent
67978 tt@ info cpgen::logdiff pulse=8 len=0 coarse=0 fine=0x00880080 logent
67979 tt0@ info cpgen: :logdiff pulse=0 len=0 coarse=0 fine=0x00000000 logent
67980 tt® info cpgen::logdiff pulse=80 len=0 coarse=0 fine=Dx00000000 logent
67982 rm@ info grrm@: :logdiff pattern=255 coarse=-1088485393 fine=0x007feff
67993 rm@ info grrm@: :logdiff pattern=245 coarse=-547418225 fine=0x08078757cC
67994 rm@ infTo grrm@: :logdiff pattern=247 coarse=-8137524081 Tine=0x007f7Tbs
67996 rm@ info grrm@: :logdiff pattern=252 coarse=-545304609 fine=0xB07bfef8
67997 rm@ info cpgen: :logdiff pulse=133 len=0 coarse=11255 fine=0x000000d4
67999 rm@ info cpgen: :logdiff pulse=133 len=08 coarse=11255 fine=0x800000d4
68000 rm@ info cpgen::logdiff pulse=132 len=0 coarse=18345 fine=0x0000004a
68001 rm@ info cpgen::logdiff pulse=132 len=0 coarse=18345 fine=0x0000004a
68003 rml info grrm@: :logdiff pattern=0 coarse=720900 fine=0x00583848 logen
68012 rml info grrm@: :logdiff pattern=32 coarse=51318019 fine=0x00684018 lo
68014 rml info grrm@: :logdiff pattern=0 coarse=151800576 fine=0x00006898 lo
68015 rml info grrm@: : logdiff pattern=208 coarse=209848832 fine=0x0038f848
68017 rml info cpgen: :logdiff pulse=140 len=0 coarse=3677 fine=0x0000006a 1
68018 rml info cpgen::logdiff pulse=8 len=0 coarse=3951 fine=0x800000ff log
68019 rml info cpgen::logdiff pulse=141 len=0 coarse=3540 fine=0x0060060bb 1
680280 rml info cpgen: :logdiff pulse=3565 len=0 coarse=3564 fine=0 ff
68022 ttl info cpgen: :logdiff pulse=0 len=08 coarse=8 fine=0x00000000 logent
68030 ttl info cpgen::logdiff pulse=0 len=0 coarse=0 fine=0x00000000 logent
68631 ttl info cpgen: :logdiff pulse=0 len=0 coarse=0 fine=0x00000000 logent
68033 ttl info cpgen: :logdiff pulse=8 len=8 coarse=0 fine=0x00000000 logent
73506 rm@ info resetctrl::reset _cmd dev=rm@ flipbit=2 regwr=0x55000004
73650 rm@ info resetctrl::reset_cmd dev=rm@ flipbit=2 regwr=0x55000080
78346 rm@ info resetctrl::release dev=rm@ flipbit=2 regwr=0x55000004
78374 rm@ info grrm@: :diff regname=CTRL fields="{CONFDONE 0} {CxEAlarm N @}
78375 rm0@ info grrm@: :diff regname=STAT fields="{CD 0} {IDD 0}" regval=0x00
78482 rm@ info resetctrl::release dev=rm0 flipbit=2 regwr=0x55000000
80994 rm@ info grrm@::set_cmd regname=CTRL field={CONFDONE} flipbit=1 regwr
81177 rm@ info grrm@: :diff regname=CTRL fields="{CONFDONE 1}" regval
81178 rm@ info grrm@: :diff regname=STAT fields="{CD 1}" regval=0x00000003
94779 rm@ info grrm@: :diff regname=STAT fields="{IDD 1}" regval=0x00000007
19434 rm@ info grrm@::set_cmd regname=Mask field={Msk} flipbit=1 regwr=8x55
19498 rm@ info grrm@: :diff regname=Mask fields="{Mskl 1}" regval=0x00000602
v

= I = |
= power rm0 on|

Clear: I_I-‘I_I-I_I:rl_l-l_l_l-l-ﬂ"ﬁl:

31
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Test-bed Controller Tool COBHAM

Other features

* TCL Scripting Lang uage * Store value from 0x40000000 into set
i — set val [::fdirm::send pm0 {mem 0x40000000
— Used for developing tool 43]
— Powerful user SCI’iptS * Write value of set to 0x40000008

— :fdirm::send pmO "wmem 0x40000008 $val"

® Logs
— User generated commands
— Register changes

_ I ITUTHU = LIHU - S TELEaSE UET=TT0 oD =] ¥ wiwge i was
| PCTimeinms | 916874\ @ | info resetctrl::release dev=rm@ flipbit=2 regwr=0x55600000
- ' mé | info grrm@: :diff regname=RME fields="{RMER 8} {INITER 0}" regval
| RASTA device I me | info grrm@: :diff regname=STAT fields="{IDD 8}" regval=0xB000000:
mé | info grrm@: :set_cmd regname=CTRL field={CONFDONE} flipbit=1 regw
mé | info grrm@: :diff regname=CTRL fields="{CONFDONE 1}" regval=0x00¢
md | info grrm0: :diff regname=STAT fields="{CD 1}" regval=0x06000003
™l info grrm@: :diff regname=STAT fields="{IDD 1}" reqval=0x0008000075
m@ | info grrm@: :set_cmd regname=Mask field={Msk} flipbit=1 regwr=0x%/d
md | info grrm@: :diff regname=Mask fields="{Mskl 1}" regval=0x008000¢
mé info grrm@: :set_cmd regname=CTRL field={CxEAlarm N} flipbit=12 |r
[t | info pdec::diff regname=CPDM SR fields="{SeqCnt @8} {LstPkt 1} {[}
B | info arrmd: :diff regname=CTRL fields="{CxEAlarm N 1}" regval=0x|
qrrm0: :diff regname=Mask fields="{Mskl 0}" reqval-0x800000¢

Trigger RM Alarm

Reconfiguration seq.
unmasks alarm input

me  info | RM Reconfiguration Log |
i f . .
rme igfg ilm Simulated Discrete Pulse
| User shell input | B8 info i Generator Logs
1| info

irqmp@: :diff regname=Pend fields="{Pnd10 1}" regval=9x9909€
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Performance Evaluation COBHAM

* Controller tool log the events, the time originates from the timer on
the PC running the tool

* Additionally time units (CUC Time Manager) in all modules

* Dedicated time tag units for alarm events and command generation

— To accurately measure time difference between alarm events and

command generation
| PC Timeinms | '

FAIENY = = =
.9‘_‘ info resetctrl :release dev=rm® flipbit=2 regwr=0x55000000
m@ | info grrm@: :diff regname=RME fields="{RMER 0} {INITER 0}" regval
ml | info grrm0; :diff regname=STAT fields="{IDD 0}" regval=0x0000800:
rmo | info grrm@: :set_cmd regname=CTRL field={CONFDONE} flipbit=1 regw

mé | info grrm@: :diff regname=CTRL fields="{CONFDONE 1}" regval=0x00¢
34| rmd | info grrm@: :diff regname=STAT fields="{CD 1}" regval=BxB0060063

Mm@ info grrm@: :diff regname=STAT fields="{IDD 1}" reqval=0x00800007

'J:g info grrm@: :set_cmd regname=Mask field={Msk} flipbit=1 regwr=0xt

ml | info grrm@: :diff regname=Mask fields="{Mskl 1}" regval=0x0080006¢
| info grrm@: :set_cmd regname=CTRL field={CxEAlarm N} flipbit=12 r
tte | info pdec::diff regname=CPDM SR fields="{SeqCnt @8} {LstPkt 1} {C
m@ info : :diff regname= CTRL fields=" {CxEMarm N 11" regval=0xE
me | info
me | info
ml | info
info
[t8 | info

| RASTA device |

Trigger RM Alarm

Reconfiguration seq.
unmasks alarm input

_ | RM Reconfiguration Log |

Simulated Discrete Pulse
Generator Logs

| User shell input |

irqmp@: :diff regname=Pend fields="{Pnd10 1}" regval=0x0000¢
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Test-bed Controller Tool COBHAM

Example 2 : Control and Monitor of RASTA-TMTC

FDIR Controller Tool

B PMO | B 100 | ¥ TMTCO | ¥ RMO | MPM1 | M101 | B TMTCL | B RML

Control
’ Quit | Launch GRMON |update period (ms):[800 I/ Pause | Script... I‘ ~TMTC module 0
T —— o o
SR ETGEEEY " %200: |SCID: Ox1E5 -l werp: oxo | ew: oxao
ra| n - 1
Nty x204:]  Em: 0x57 | wmaprana: ox- | NEE
- ~PDEC Registers '
PMO - TMTC1{Down Enable | Disable | —
e FAR: Auana: 0 LastMap: Ox3F chan: 7 | Type: II:rtCnr_: a II:bcnr_: a
TMTCO - PM1[Down  Enable | Disable | e e———
rmo - pv1 [l enable | Disable | CECHE IS CEn el
PMO -RM1 [Down Enable | Disable | e e
Log illl cPDM_SRR:| seqcnr: 16383 LetPkt: O
v info ¥ error | debug | CPDM SR:| =seqgcnc: 0O ! LetPkt: 1
143143083b/0/ TIY 1NTO 1rqmpu: :01TT regname=rena Tlelas="{Fnav o} {Fnai v ||
1431436837507 rm@ info grrm@: : logdiff pattern=241 coarse=-536944897 fine=0x ‘
1431436837508 rm@ info grrm@::logdiff pattern=252 coarse=-272691457 fine=0x ey [ —
1431436837509 rm@ info grrm@: :logdiff pattern=242 coarse=-1073883345 fine=0 . Pty [SPIET] Coiver] [Man| pseudal <o ”ml-m“’ ~
1431436837511 rm@ info grrm@: :logdiff pattern=249 coarse=-22048777 fine=0x7 CLCWEN: OxF -l 122 -]
1431436837513 rm@ info cpgen: :logdiff pulse=133 len=8 coarse=5805 fine=0x97 ; =123 i
1431436837515 rm@ info cpgen: :logdiff pulse=133 len=0 coarse=5805 fine=0x98 !'Spacew"eo SpresWirel 124
1431436837517 rm@ info cpgen: :logdiff pulse=133 len=0 coarse=5805 fine=0x9s| | [EENNEISEEES Start | Stop ]_ 2 start|; 55
1431436837518 rm@ info cpgen::logdiff pulse=132 len=0 coarse=5807 fine=0xdd IGPIOO c tion TMTC he ==l126 ==
1431436837521 tte info cpgen::logdiff pulse=130 len=0 coarse=5842 fine=0x23 onﬁgura ion 127 =
1431436837530 tt0 info cpgen: :logdiff pulse=130 len=0 coarse=5842 fine=0x24 #:313029282726252423222120191817161514131211109 8 7 6 5 4 :128
1431436837532 tt@ info cpgen: :logdiff pulse=138 len=8 coarse=5842 fine=0x25 Input: ----------.--.---..’-.-.----.129
1431436837533 tte@ info cpgen: :logdiff pulse=130 len=0 coarse=837 fine=0x53 ouput: LD CCCE RO CFEFERCERERFO 50
1431436838306 rm@ info grrm@: :logdiff pattern=251 coarse=-6353057 fine=0x7d ~GPIO2: Confi tion FDIR =
1431436838307 rm@ info grrm@: :logdiff pattern=222 coarse=1609502701 fine=8x onRfiguration 131 bl
1431436838309 rm@ info grrm@: :logdiff pattern=126 coarse=2145357615 fine=0x #:313029282726252423222120191817161514131211109 8 7 6 5 4 3 2 ;
1431436838311 rm@ info grrmd: :logdiff pattern=5607 coarse=-4251825 fine=0x7f Input: [T (O T (T O i I O
1431436838312 rm@ info cpgen::logdiff pulse=132 len=® coarse=5807 fine=@xdd (STP =T ] ) ) ] ) O ) oy 0 ) 0 .0 ;o 0 0 o, ;0 o) . ;0 o) - -
1431436838314 rm@ info cpgen: :logdiff pulse=132 len=0 coarse=5807 fine=0xde R A = d Pulse Generat:
1431436838315 rm@ info cpgen: :logdiff pulse=132 len=0 coarse=5807 fine=0xdf a= P e SIARI T
1431436838317 rm@ info cpgen::logdiff pulse=132 len=0 coarse=5807 fine=0xe0 Address: 0x00000000 Read | Upload I #:1514131211109 B 7 6 5 4 3 2 1 0
1431436838319 tt0 info cpgen::logdiff pulse=138 len=8 coarse=837 fine=8x53 = STAT: [l [N [NON0 (N J O S O Y O [V O U O O
1431436838331 tte info cpgen::logdiff pulse=130 len=0 coarse=837 fine=0x54 |0x00000000  Write | Download | orve: OO OO
1431436838333 tt0 info cpgen: :logdiff pulse=130 len=8 coarse=837 fine=8x54 ' Leve: P —
1431436838335 tt@ info cpgen::logdiff pulse=130 len=8 coarse=837 fine=0x54 waEEEEEtEEEEEEEE%%
1431436839112 rm@ info grrm@: :logdiff pattern=255 coarse=-1088485393 fine=0 ' = S
1431436839114 rm@ info grrm@: : logdiff pattern=245 coarse=-547418225 fine=0x Pulse: |0 Length: 0 Generate[
1431436839115 rm@ info grrm@: :logdiff pattern=247 coarse=-813752401 fine=0x GRCTM CCSDS Ti M —Reset Control (Power Si lation Unit
1431436839117 rm@ info grrmd: :logdiff pattern=252 coarse=-545304609 fine=0x| ||| U8 VEnageEr o 14?3‘1211?:; iy ':"s . ; S
1431436839119 rm@ info cpgen: :logdiff pulse=132 len=8 coarse=5807 fine=0xe0| GCR: -
1431436839120 rm@ info cpgen::logdiff pulse=133 len=0 coarse=11255 fine=0xd GSA: Status [ W ¥ 2 [ |2 |2 2 |2 |2 2 2 2 2 | 0
1431436839122 rm@ info cpgen::logdiff pulse=132 len=8 coarse=18345 fine=0x4 S e erFR[Fine: oxazirTd reset OO CCC OO
1431436839123 m@ info cpgen: :logdiff pulse=132 len=0 coarse=18345 fine=0x4 g - - - Rﬂem[_rl_rﬂ'_['rl_rrc[:rrrl_
1431436839125 tt0 info cpgen::logdiff pulse=0 len=0 coarse=8 fine=8x00 loge AHBSTAT: AMBA Status —Interrupt Controller 0:
1431436839136 tte info cpgen: :logdiff pulse=0 len=0 coarse=0 fine=0x80 loge o p4 “ 5
1431436839137 tt@ info cpgen::logdiff pulse=8 len=0 coarse=0 fine=8x00 loge STAT:| e | romsTER: 4 - #:1514131211109 8 7 6 5 4 3 2 1 0
1431436839139 tte info cpgen: :logdiff pulse=0 len=0 coarse=8 fine=8x00 loge teve: O CCCCCOCCOC OO T
Pend: [ I LI NI
/||| ADDR: et e s = =
& - = DR:laDDR: 0x80000804 Force: T
—|fdirm::send Clear: § L LI L
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Test Application Software COBHAM

*RTEMS 4.10
® Several examples available (SpW, CAN, 1553, ...)
* New FDIR test applications are developed

* RTEMS drivers required for Reconfiguration Module and GR-
RASTA-FDIR (PCI target driver) available

* \Validation of the Test-bed
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Features CoBHAM

Overall activity features

* Evaluation platform for a dual redundant system

* Allow upgrade and evolution of architecture

® A user interface able to access the system resources and easy to use

* Ability to perform recording of simulation events and results

* Ability to measure the switching time between system re-configurations
* Ability to inject errors and to simulate failure mode

* Ability to time stamp events

® Configurable cross strap

* Generate on board time and provide the time synchronization and
distribution function

* Example application software
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Summary COBHAM

* In this activity, a dual redundant architecture based on the current
single chain RASTA architecture is developed.

* An RM IP core is developed together with a new RASTA-FDIR
hardware module that will complement the existing RASTA hardware
by providing the necessary functionality to support dual redundant
architecture.

* Testbed controller tool will be developed which will enable the users
to load, run and analyse applications and simulations, as well as
Inject error cases in the dual redundant system.
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COBHAM

Thank you for listening!

http://www.Cobham.com/Gaisler

iInfo@aqaisler.com
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