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Introduction - IMA-SP Terminology
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IMA-SP Development Process

System
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Allocation Of
Requirements

Component
Specification

Platform
Development
& validation

System Feasibility Assessment

Application(s)
Development
& validation

Partitioning and Resource Allocation

System Feasibility Assessment
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IMA-SP System Development Tools

Partitioning, Resource Allocation and Configuration
» define the partitions,

» allocate requirements to partitions

» allocate resources to each partition

System Feasibility Assessment
» using requirements of the individual partitions,
» define configuration of the platform

Software Image Configuration
Cross development tools
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Objectives of System Design Toolkit

« Define a data model for the definition of partitioning,
resource allocation, platform configuration

« Define a set of configuration files to capture the
content of the data model

« Develop prototypes of the tool set
 Demonstrate the developed tools suite
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Data Model Requirements

Supports feasibility analysis of the resource
allocation

Allows segregation of the data in separate files
» S0 can be used by different roles

Allows re-use of existing data in a new project

Is coherent and consistent, with a precise syntax
and semantics

|s agnostic to the partitioning kernel selected
Is consistent with existing partitioning kernels
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Data Model Content

Model of hardware
» Captures properties of HW:
> CPU, memory, I/O, peripherals 4
* Model of Partition(s) I 4

» Captures application requirements
> Timing, budgets, memory, ports, 1/0

* IMA-SP System Model

» Captures resource allocation
> Memory, CPU, Interrupts

« Partitioning Kernel Model
» Captures Partitioning Kernel (PK) features
> Memory, health monitoring events and actions, context switch time
« Partitioning Kernel Model - Configuration
» Captures configuration information of PK
> Scheduling plan, ports and channels, memory table, health monitoring

Common Data Model

I 4
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Data Model Technologies
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IMA — SDT Tool
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EEI Tool

& uct-imasp.imaspsystem &3 l

|.—[\j Resource Set

v @ file:/Users/patricia’repositorios/fpifima-sdt/14-021/dev/DJF/14-021.006. usecase/UC1/UCT -imasp.imaspsystem
¥ < Ima Sp System Model imaspModel
¥ < Logical Rescurces Model Default Name
b <4 Memory Area MemAllo1
» < Memory Area MemAlloZ2
b <4 Memory Area MemAlloPK
» <= Memory Area MemAlloG
¥ < Dynamic Model Default Name
P <+ Operational Mode OP1
¥ <= End To End Flow ETEF1
» <= End To End Flow ETEF2
¥ <4+ Resource Allocation Model Default Name
< Memory Resource Allocation MRA1
< Memory Resource Allocation MRAZ
<= Memory Resource Allocation MRAPK
< Memory Resource Allocation MRAC
> @ file:/Users/patricia‘repositerios/fpifima-sdv/14-021/devw/DJF/14-021.006.usecase/UC1/UC1-phys.physical
> @ file:/Users/patricia’repositorios/fpifima-sdt/14-021/dev/DJF/14-021.006 . usecase/UC1/UCT -pk.partitioningkernel
> @ file:/Users/patricia’repositorios/fpifima-sdt/14-021/dev/DJF/14-021.006 usecase/UC1/UCT -p2.partitions
> @ file:/Users/patricia‘repositerios/fpifima-sdv'14-021/dew/DJF/14-021.006 . usecase/UC1/UC1-p1.partiticns

5= outline 53

= 0

> @ file:/Users/patricia’repositorios/fpifima-sdt/14-021/dev/DJF/14-021.006.us
> @ file:/Users/patricia’repositorios/fpifima-sdt/14-021/dev/DJF/14-021.006.us
| 3 @ file:/Users/patricia’repositorios/fpifima-sdt14-021/dev/DJF/14-021.006.us
> @ file:/Users/patricia’repositorios/fplfima-sdtv/14-021/dev/DJF/14-021.006.us
| 3 @ file:/Users/patricia’repositorios/fpifima-sdt/14-021/dev/DJF/14-021.006.us

List | Tree | Table

Selection | Parent

Tree with Columns

El Properties 53

Property
Description
Model [dentifier
Mame
Partitioning Kernel Model
Partition Models
Physical Model

Value

I= default description

1= KyO8MMOQIEeSOKTOY-1-A80
I=imaspModel

<= Partitioning Kernel Model PKMaodel

< Partition Model PartModel2, Partition Mo...
4 Maodel PhysModel

Selected Object: Ima Sp System Model imaspModel
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Xamber

X spcbs-wkima01:0.0

XAMBER, the Hypervisor Configuration Tool njects/IMA_SDT_IPDHS5_AT_005/Xamber. FilesExportedFromEEl)

File Edit Project Help

BRI EH ™

[ Surnmary T Main view XT Sched view TTasks uiew x}

Pene L QAACPCRE NNk > @

BT ]

[]
Lol
*

RALMainTask
ICMainTask

SystemMainTask

re [Fiep Gystemila | PG
IPDHS Ste stemMa Ste| stemMa I

[40.000ms

[ Markers Console x}

Project loaded!: /home/fima/projects/Ma_SOT_IPDHS_AT_00S/¥amber_FilesExportedFromEEl
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Data Model WorkFlow -1

System
Architect

»

Physical
Model

System
Partition
Platform Models

Supplier
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Data Model WorkFlow - 2

J J  Defines Partitions and its
INA-SP  Application P Propertles
5yst iti Modsg| ° 141 .
oyoem  partton Mo Partition Model(s):
Model » Define o
Ports/Resources/Activities
 Defines:

Redacted PK
Configyration

» Health Monitoring table

» Connection Table

» Resource Allocation table
» Dynamic Properties

PartitigAing
Kefnel
Configuration

Application ) Pe rforms :
Partition T .
Models » Feasibility Analysis

» PK Model Configuration

e Creates:

» Partitioning Kernel
Configuration

» Redacted PK Configuration

Partition

Supplier
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Redaction — IMA Platform Simulator

Partitioning Kernel (PK)

* Redaction
» Hides partition configuration from other partitions

* Platform simulator

» Platform supplier provides test platform to application
suppliers
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Computational Model

« A Partition Contains activities
» Characterised by Worst Case Execution Times

= -
Partition A A2

JCEL

B

A4

\ )

9 Dec 2015 System Design Toolkit for IMA-SP

/

Partition B

MCEL

16

b scisys



End To End Flow (ETEF)

Deadline

Period Range

Offset
e

Deadline

Period Range
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Partition Flows

« Partition Flows are Segments of ETEFs
» Contain steps, deadlines and periods

* Referenced from System Level Flows

ﬁartition A

>~

\l

Al A A4

2 A3

ﬁartition B

/
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ETEF Usages

« In an Operational Mode an ETEF has a fixed period.

e This relationship is ETEF Usage

 The Schedule repeats over a Major Frame (MAF)

* A MAF reduction algorithm is applied to find the shortest MAF
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Schedule Calculation

e Schedule calculated for each Operational Mode
e Calculation assesses if schedule Is feasible

Partition A Partition B Partition A 2P
Mode 1

pd ~

\Time Windowl

&
~

v

Major Frame
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Demonstration

01 Edit and define . 5DT_Demonstrator_V1.0_demo_clean
. components i 01_EET_UserInput
SAgnOStIdC I}/IOdel EE?-|!00| . 02_Xamber_project
yStem efinition . 03_Data_Model_allocated
Export to Xamber . 04_Xamber_GeneratedXMCFile
Model | 05_RedactedModel
02 Allocate resources = . 05 01_Redacted_Model
EqUiV3_|ent ~ (Cortex SChEdu“ng)A Q Export XMC file . 05_02_¥amber_project
Xambel‘ MOdel - ” Xamber , 05_03_Redacted_Xamber_GeneratedXMCFile
Import Xamber Model 04
2, XtratuM
EEI Tool configuration file
03 Qo | e
_ Agnostic Model Verif. Tool PASSED!
With allocated resources\
Export... ig |
Agnostic Redacted Model
= Export
05 02 C‘ XMC file 05 03 30 Coherence
Redacted Xamber _ b b Redacted XtratuM ——— "vT Verification
Vodel amber configuration file Ve“‘i- Tool  PASSED!
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Demo structure

9 Dec 2015

, 50T _Demonstrator_V1.0_demo_clean
. 01_EE_Userdnput
. 02_Xamber_project
, 03_Data_Model_allocated

Ed|t AgnOStiC Mode| Wlth EE| | 04_Xamber_Generated XMCFile

, 05 _RedactedMuodel

Validate Model with EEI Rt Mo
Export to Xamber with EEI | 0503 Redacted_Xamber_GeneratedXMCFile

Allocate Resources with Xamber

Generate XtratuM config file (XMC) with
Xamber

Import Xamber project with EEI

Black box verification with VT

Generate Redacted Model with EEI
Genetate Redacted XMC and VT verification
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Conclusion

« Data Model has been defined to:
» define the system and
» perform feasibility assessment

« Configuration Files for information exchange defined

* Tool has been created to:

Edit and Combine Agnostic Model Parts
Allocating Resources between applications
Export/Import model parts and redacted models
Assessing the System Feasibility

e Tool TRL=4

 Work Flow for tool and data model has been defined
o Future Extensions for Multicore

e Future Harmonisation with SCM

>

v

>

v

>

v

>

v
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Thank You for your Attention - Any Questions?

Mark Hann
-« alerie) e Jinesh Ramachandran
- 854555, UK ESA/ESTEC
SCISYS EEErrEnyiy- T + 31 71 565 4470
mark.hann@scisys.co.uk JineSh.RamaChandl’an@esa.inI

WWW.SCisys.co.uk

Régis De Ferluc

THALES ALENIA SPACE FRANCE

T: +33 49 228 9945
regis.deferluc@thalesaleniaspace.com

Patricia Balbastre Betoret

José Enrique Simo Ten

FENT INNOVATIVE SOFTWARE SOLUTIONS
T. +34 670387907

patricia@ai2.upv.es

jsimo@disca.upv.es

9 Dec 2015 System Design Toolkit for IMA-SP 24 ’ SC I SYS


mailto:Jinesh.Ramachandran@esa.int

	System Design Toolkit for IMA-SP
	Consortium
	Introduction - IMA-SP Terminology 
	IMA-SP Development Process
	IMA-SP System Development Tools
	Objectives of System Design Toolkit
	Data Model Requirements
	Data Model Content
	Data Model Technologies
	IMA – SDT Tool
	EEI Tool
	Xamber
	Data Model WorkFlow - 1
	Data Model WorkFlow - 2
	Redaction – IMA Platform Simulator
	Computational Model
	End To End Flow (ETEF)
	Partition Flows
	ETEF Usages
	Schedule Calculation
	Demonstration
	Demo structure
	Conclusion
	Thank You for your Attention - Any Questions?

