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SCoPE
e

e Www.teisa.unican.es/scope @E(%

 Performance Estimation of MPSoC with NoC

— Native Source Simulation
 Main Features
— Output:
« Performance Figures: Time, Power, CPU usage, Temperature,...
— FAST:
» Time estimation speed-up =5 vs Virtualization / 100 vs ISS
* Power estimation speed-up = NA vs Virtualization / 500 vs ISS
— Input:
» Application
« HW/SW architecture, MPSoC with NoC
* Output Metrics
» |IP/XACT description of HW Platform
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P-XACT %

xml File xml file

A

cspirit:design ... > VLNV

<spirit:componentlnstances> <spirit:component>
<spirit:componentinstance ... > | LWLNV
<spirit:instanceName ... > //// <spirit:BuslInterfaces>
<spirit:componentRef ... >— | <spirit:buslnterface>
<spirit:vendorExtensions ... >\ <spirit:name>
\ <spirit:busType>
<spirit:interconnections> <spirit:abstractionType>
<$pirit:interconnection ... > <spirit:slave=
<spirit:activelnterface ... > <spirit:portMaps=

<spirit:activelnterface ... >

4 4

 Functional Information: vendorExtensions

<spirit:vendorExtensions> — SPRINT (SCIPIV) context labels
<context:instanceClass>
<context:isinternalComponent> ° iSPrOCessorCOmponent

* isBusComponent
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L T | Qe (==
:*f‘: FDL 11 UNIVERSIDAD l_ e Sllde 5
DE CANTABRIA




Objectives
]

= e Standard Format (in SW)
2 U L@  Graphical, User Friendly
« Portable (Capture Tools)

M RTE « Embedded (MARTE)

o Extract Hw Platform

e Automatic

e Integration in a DSE framework

» Portable (Generation Environments)

e Standard Format (in HW)

_P-XACT :‘  Traceability

» Potential Scalability
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COMPLEX UML/MARTE Model
e —

\ . DmaWaN_
 Functional view

UML/MARTE System Design

| e e e e e Mea 5. L.
Use Cases _L-:r‘fariﬁcatiun View Lise Case modelling i * ArCh ItECtu ral VI eW
A .~ : ___ :

Definition of the external ICD Ij . ‘ : | e
[m——————— S g S — . Ty o
| COMPLEX | | N A ] ==
: MDA : : { Data Modelling : —]
| | | | H
By | o C&C view
| | i I
| | | | | |
| | | |
| | | |
| | | :
| | | .
U | martE | ! | * Platform view
| — | : :
' - | | Functional and / ! =
| | | |
: : : gg}g :’;T::S Application Madelling : | E
| D e e e e ) '
l MARTE | | Platform Description I
[ :
|
|
|
|
|
|
|
|
|
|

User :— __________________ F— - —————
Caonstrained o
HWISW sep THI . . Architecture Modelling
and mapping | | IArChILEELI.IrE| Wiew
L= - ____________________

R FDL: 11 UC Gr= [ 5 Giges

UNIVERSIDAD
DE CANTABRIA




UML/MARTE Model: Platform View
[

e Declaration of System Components

«schedulers

«schedulers
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«Component» «Component»
xilkernel_smp elinux
____________________________________________________________________ |
«hwProcessor» «hwProcessor» «hwBus» «hwBus» «hwBridge» «hwl_0» whwl_O» I
«Components «Components» «Components «Components» «Component» «Component» «Component» |
ublaze ARM11 AHB APB APE_AHB Bridge CameraDev SteerCtriDev I
«HwProcessor» resMult=4 1
|
I
I
HW Components I
___________________________________________________________________ |
Y ‘ uc Y — [ﬁ comwo e, .
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UML/MARTE Model: Architectural View

v ]

«cOMPLEX_Profile::\erification::Systerm»
«Components» ~
SystemComp
P e e e e e e e e e e Em R e Em Em EE Em mm e Em e M Em Em e e Em em e e Em = -
| + ImgProc_0: ImageProcComp [1] + CarCtrl_0: CarCtrlComp [1] |
I | . .
! | >~ Application
| + raw_image_port: <Undefined= [1] 4 position_port: <Undeflned> [1] + pos_in_road_port: <Undefined= [1] + steer|port: <Undefined=> [1]
SR = e e e B
loel ! /
alloel % ¥
«abstraction»_ alloc2 )
«allocates «abstraction»
N «allocate}
3
+ rtosl: xilkernel_smp [1]

+ rtos0: elinux [1]

+ raw_img_port: <Undefined= [1]

+ steer_port: <U

alloca alloca |
«abstraction® «abstractions
«allocate» 1 «allocaten
L}
___________________________ ,V_____________\:.‘..__________ (R —

+ proc_cluster: ubla

ze [2] + proc2: ARM11 [1]

+ ahb_port: =Undefined= [1]
1

+ ahb_port: <Undefined= [1]
I 1

+ ahb_master_port: <Undefined=

HW plat.

+ CamCtrlDev0: CameraDev [1

+ SteerCtrDev0: SteerCtriDev...

+ busi: AHB [1]

Instances

+ ahb_slave_gort: <Undefined:

+ apb_port: <Undefined= [1]

Q

+ ahb_port: <Undefined= [1]

+ ahl_port: =Undefined= [1]
+ apb_slave_port: =Undefined= &

+ apb_port: <Undefined= [1]

Undefined= [1]

efined= [1

Platform
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Fundamental Mapping Rules

Architectural View (<<ArchitecturalView>> Package)

PLE— System Component (<<System>> Component)

Component Instance (Part)
(<<HRM:...>> Component) —

Platform View

SW Component

(Connector) (Port) —__| | Hw Component
M RTE Y K ™ (<<HRM:...>> Component)
Model \‘ /I I
A} K H
________________________________ e B
x + I

<spirit:desigr‘1\\...> VLNV,I'

P \) 7
<spirit: componentl né?tances>

|P-XACT:¢ <spirit:co]~(|ponentlnstance >
\

\

\

\

<spirit:intercon&ections>

<spirit:interconnection ... >

modelex_hw_platform.xml

4

<spirit:component>

MyCustomIP.xml

4
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«hwProcessor» «hwProcessor» «hwBus» «hwMemaory» «VLNV, hwDevice»
«Component» «Component» «Component» «Component» «Component»
arm7 _cluster arm9 _proc amba memory MyCustomIP -
= = [ m
«HwProcessor» «VLNV» P I atfo r VI eW
resMult=2 vendor=3rdPartyVendor
library=VideoAccelerators -
oy deonese HW Components

version=2.1

«COMPLEX_Profile::Verification::System:
«Components»
= ]system

b ArCh |te Ctu ral V| ew + proc: armg_proc [1] + proc_cluster: arm7_cluster [1
— HW Architecture

+ bus—=mba [1]

]

+ ip0: MyCUStOlel" [1]

<V LNV
+ meml: memory [1]
+ memo: ory [1] ALNV»
. vendor=myvendor
e library=mylib
«dseScalarParameter» f name=ram
«DseScalarParameter» | version=1.0
name=memarysize
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Inference of Interconnection

i «hwProcessor» «hwBus» '
| Comenene | ccomponent | platform |
B e View :
: |
1 1
1 1
: |
L e ———— 1
; + proc: arm9_proc [1] + proc_:
1

1

1

UMLED
MARTE

connl

i Architectural + bus—amba [1]
! View |
: 1 I
| e e e e _ I __________!

<spirit:interconnection> v lP'XACT " e |nference of

<spirit:name>connl</spirit:name>

<spirit:activelnterface spirit:busRef="master" spirit:componentRef="proc"/>
<spirit:activelnterface spirit:busRef="MirroredMaster" spirit:componentRef="bus"/> M aSte r/S I ave
</spirit:interconnection> RO | e
modelex_hw_platform.xml —
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Inference of Multiple Instances

e Compact Model

e |Inference from
MARTE resMult
stereotype

e Infere multiple
Instances and their
corresponding
Interconnections

! «hwProcessor» | | ! i
i «Component» ' i + proc_cluster: arm7_cluster [1 !
arm7_cluster — M
i «HwProcessor» L conno — .
i Platform resMult=2 [ ) :
| View P Architectural 1
: P View !

<spirit:componentinstance>
<spirit:instanceName> proc_cluster_1 </spirit:instanceName>

</spirit:componentInstance>

<spirit:componentinstance> I P-x ACT :’

<spirit:instanceName> proc_cluster_2 </spirit:instanceName>
</spirit:componentinstance>
<spirit:interconnection>

<spirit:name>conn0_1</spirit:name>

<spirit:activelnterface spirit:busRef="master" spirit:componentRef="proc_cluster_1"/>
<spirit:interconnection>
<spirit:interconnection>

<spirit:name>conn0_2</spirit:name>

<spirit:activelnterface spirit:busRef="master" spirit:componentRef="proc_cluster_2"/>

<spirit:interconnection> modelex_hw_platform.xml

=
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Inference of Configurable Descriptions
]

e Inference from COMPLEX stereotypes for DSE

+ memo: nlrerhnr\_.r [1]

UnLES
~ MARTE

«DseScalarParameters /,/' Architectural
name=memorySize View

<spirit:.componentinstance>
<spirit:instanceName> mem </spirit:instanceName>
<spirit.componentRef .../>
<spirit:configurableElementValues>

<spirit:configurableElementValue spirit:referenceld="memorySize"> .r
_MEMORYSIZE_ I P'XACT ’,

</spirit:configurableElementValue>
</spirit:configurableElementValues>
<spirit:vendorExtensions>

L modelex_hw_platform.xml
</spirit:componentInstance> - -
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Multi-Level support: Inference of

e Default inference of instances of SCoPE components
— SCoPE VLNV
— Context Labels (within vendorExtensions)

UML/MARTE Infered IPXACT entry

Component Type of SCoPE VLNV Context label

Part

HwProcessor proc ISProcessorComponent
HwBuUs bus ISNetworkComponent
HwMemory, HWRAM, mem isinternalComponent
HWROM

Other components part name isinternalComponent
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Multi-Level support: Inference of

UvLES

| «hwBus» i
! «Component» \q—"f i
Platform amba Architectural M RT E
' View View !

+
=
(¢
g
=

<spirit: componentlnstance>‘

<gnirit-inctancall amn\buszlcnlrlf instanceName>
QPIIIL Illol.ull\;\.l‘lulll\..' IQPIIIL Illol.u.llub NQALliv~—

<spirit:componentRef spirit:library="scope' splrlt name="bus" ‘ .
spirit:vendor="teisa" spirit:version="1.0"/> IP—XACT ”
<spirit:vendorExtensions>
<context:instanceClass>
<context:isNetworkComponent/>

</context:instanceClass>

</spirit:vendorExtensions>
</spirit:componentInstance> modelex_hw_platform.xml
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Multi-Level support: Inference of

_rmA e i"‘"ili"‘la 1L INStanc _‘ S
e Support third party components with IP/XACT wrapper

e |IP/XACT stereotype (VLNV identifier) overides default
inference of SCoPE VLNV

| i |

L «VLNV» | @
chwMamory» L + mem1: memory [1] | Uit
«Component» | + [invs

| Pl_atform memory ' ' | vendor=myvendor ArCh'teCtural EM RTE
| View ' 1| library=mylib View :
| 1| name=ram |
version=1.0

<spirit:componentlnstance> .~
<spirit:instanceName>memZ1</spirit:instanceName>

<spirit:componentRef spirit:library="mylib" spirit:name="ram" ’
spirit:vendor="myvendor" spirit:version="1.0"/> I P-XACT .‘.
<spirit:vendorExtensions>
<context:instanceClass>
<context:isNetworkComponent/>
</context:instanceClass>

</spirit:vendorExtensions> del h latf I
</spirit:componentInstance> modelex_fw_platiorm.xm
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Standard and Portable Implementation
]

e Template based Implementation
— MTL standard language [¢1]/1[€]
— Portable Generator

« Several transformation engines (AcceleoMTL, Xpand, Jet)

[module martix("http://www.eclipse.org/umli2/3.0.0/UML")/]}
[template public matrix(m : Model)]

[/template]
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Other Features
]

e XML Comments for tracing generation

e Checks of error conditions
— dump errors as XML comments
— dump errprs to COMPLEX console
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Implementation
]

e Integrated Framework

e Modellin .
— PapyrusMDT

 MARTE Profile M RTE
e COMPLEX Profile PLEXT—

é:clipsﬁﬁ

e Generation
— AcceleoMTL u
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e Integration in COMPLEX framework

te Search Project Bee/LIZRS@ Martix Run Window Help
winTE . | Analyze model )
v O3~ C O ISP
A 0 CFAM code skeletons
[ | Start DSE Application executable model >

1 i XML System Description file
= = Configure

Stimuli environment
About
_regprofile i XML Design Space file and Exploration script

IPXACT specification

e Standalone Plugin
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Conclusions
]

e Automatic Generation from (COMPLEX)
UML/MARTE models of IP/XACT descriptions

— Multi-Level: for fast DSE, for Performance Validation, for
Implementation

e Other Features

— Portable to different generation environments (supporting MTL)
— Integrated in (COMPLEX) Eclipse DSE Environment

e Future
— Compatibility with Maguillem tools
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e For your attention

e More Information:
— Authors: {fherrera, evillar}@teisa.unican.es

— UC/GIM: www.teisa.unican.es/gim U
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— Complex: http://complex.offis.de @pﬁ ?
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