SClpX User Manual

Draft version 0.0

Benoit Ferrero
EPI AOSTE
INRIA Sophia Méditerranée

This draft document provides user guidance formakusers of the SClpX
(pronounce [sai pix]) tool. The tool extractx IP-EA models (IEEE 1685 standard)
from SystemC files (IEEE 1666 standard). Curretit/tool focuses on structural
component descriptions and interconnects.
SClpX is based both on PinaVM for symbolic elaborgtand Doxygen for static
analysis, whose results are later combined andlated into IP-XACT files.
The document describes the various format assungp#nd requirements for the input and
output files. IP-XACT representations come as Ecooelels. The main features of the
various transformations are outlined, and the pralctvay to apply these successive
transformation steps is also described.
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1 Install

SCI pX Ti meSquar e may be installed over an existing Eclipse instaltausing the

following update site:

« Help >; Install New Software >
- Available Software Site ... >
0

DownloadBookMark File (on http://www-

sop.inria.fr/aoste/software/ipxact2marte/bookmaaks$) and Import this File

(Import ...)

€ Freterences

[oelbrion ]

Avallable software sltes

T Mudel Vali Jston
Papyrus
) Plugeir Gevelopment
RunfDzbug
W Toam

Tenca
UML2 Disgrams

<
General
QSEILR Edtor e e
ACSTE TineSajuare arme: Location Ena... Acd..
AT ) Al sip2.metadate.rep...  hEtnifwva-sop.inis. fr/aoste/deviti,.. - Erabled
Ecore Tocls Ciagram SIEMF Update Site Fetp:ffdowirload.ecipss cra/modelin...  Ersbled
E{:’; Campare Sl EMF Update St Fetp:ffdowirload.ecipss crg/modelin...  Erabled
& It pdate G| EMFT Undave Site hetpyfjdowrload.eclipss.orgjmodslin...  Erabled
Attoane Updatss il flme T Wirksrares. .. ke fus. papgristnlovgfhemal.. . Frablead
EEE— | calimn Fetpegfdnwrinad. pelines. rrgfralaace...  Frahlad
JEA— ] caliza Fetpyjdowrlasd.eclipss. orgfrslesse...  Erabled
K | modeling. ik papyr..  hetpyfdowrlosd. ecipss.org/modelin... Ersbled

O Cancel

(0]

Press Ok for return to "Install" Windows

« selectsite http://wwe-sop.inria.fr/aoste/software/ipxact2narte/ update/"

- select desired features

Available Software -
Check the Rems that you wih to nstal D =

Workwith:”| _square|

Find mare software by working whh the Avaleble Software Stes preferences.

12001599
10001538
12001338

[Clshow only the latest versions of avalable software.
[ Group kems by category
2] Contact l update sk diring instal o in required software.

[IHide hems that e already instled
What s dread instaled?

Cancel

€ Install [ EX
Install Details
i, Your crginalrequest hasbeen madfid. See th detas

[
@

Size: Unknonn
Detals
[enter Feature Description here.]

3/27



2 Ecore.l PXACT Model

1 Presentation

The ECORE.IPXACT model is Ecore model which

reprding the concepts of IPXACT.

It allows multiple objects IPXACT (Component, Dasjg\bstractionDefinion and
BusDefinition) in the same file.

The tool provides a mechanism to import and exipofACT.
It includes a system for automatic link resolut{bibraryRef), Management Vendor

Extensions.

2 Editor

Fle Edit Navigate Search

=Y v Ov @ Qv

S @ v | o

[% Packa 288 . HPlugi [T O

=N ¥

2 default12791776026'
& DefaultName spirit
&) DefaultName spirit.un
% example_0.xmi

% example_1.xml

% example_2.xml

L example_3.xml

Ll example_4 xml

Ll example_5 xml

L5l example_6 xml

% example_7.xml

%] example_8.xml

% example_9.xml
/4Leon2TLM.di2
/~{Leon2TLM profile.diz
& Leon2TLM profile uml
20n2TLM.spirit

(&) Leon2TLM.spirit.spirit

) Leon2TLM.spirit.uml
&) Leon2TLM.uml

& # @v
®
& Leon2TLM uml

I Resource Set

< Header

< Component Type [spiritconsortium org : Leon2TLM

>
3
b
p
b <+ Design Type [spiritcensortium.org : Leon2TLM : 1.4 : design_Leon2Platform]
3
b
b
4

Plug-in Development - demol/Leon2TLM.spirit - Eclipse
Project Run NetdjExamples spirit Editor Window SVN Help

H @

Bl »®

~ [& platform:/resource/demo 1/Leon2TLM spirit
¥ 4 Root : <<Leon2TLM.spirit >>
D 4 Bus Definition Type [amba.com : AMBA2 - r2p0_6 : AHB]
< Bus Definition Type [amba.com : AMBAZ : r1p0_6 : AHBLite]
< Bus Definition Type [amba.com : AMBAZ : r2p0_4 - APB]

processor]

+ Component Type [spiritconsortium.org : Leon2TLM : 1.4 : ahbbus]
¢ Compenent Type [spiritconsortium.org : Leon2TLM : 1.4 : apbmst]
++ Component Type [spiritconsortium.org : Leon2TLM : 1.4 : ahbram]

4 Design Type [spiritconsortium.org : Leon2TLM : 1.4 : design_Leon2Platform2]

< Abstraction Definition Type [spiritconsortium.org - abstractiondef.tim : 1.4 : ahb_pv]
“ Abstraction Definition Type [spiritconsortium.org : abstractiondef.tim : 1.4 : apb_pv]

Selection| Ipxact Header | Description Table | VLVN View| VE Editor|

Property Value
4 systemC spirit Description
{4 systemC spirit spirit Library Leon2TLM
#] systemC.spirit.uml Name processor
P = demo1bis Vendor spiritconsortium.org
b = demo2 Version 14
&1 demo3
P = demod
b = DemoccsL
b 3 ExampleVDHL
b 1= External Files
P g friest.des [A VE
EIRVTprojectl
& SystemClmport vl
g 5|
1 Selected Object: Component Type [spiritconsortium.org : Leon2TLM : 1.4 : processor]

Multi-View Edi
Import /Export

Resolution Automatic links (LibraryRef : update\MdfNV Fields when the target changed)

tor
IPXACT

Editor with view for vendor-extensions.

@] Error Log | & Tasks |+« Info TimeSquare | [£ Problems | E] Console | = Properties 52 . [E) Observer Generator = | iz | 2

v =8

|| ipxact

|» Eabstra

|b [ abstra

b [E Addred

b [T AmBA |
[ amBAZ

vvvvvev:

[ busde;
[% busde:

busde
[& busde:
[= busde!
[& busdet

vV vYVYV:

[F busde:
busde
[® busde:
= busde]
[® busdet

I busde]

vvwvvvvy

[# busde!
[= busde]
busde]
= buids';
[& busde]
[& busde!
[% busde]
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Vendor Extensions View

The editor view is dedicated to the Vendor-extamsitbows to edit.

L4l easter.diz ‘ [El tests.launch | & Leon2TLM spirit |H3 systemC spirit.uml

Object
| ComponentType v |
| ComponentType [spiritconsortium.org : Leon2TLM : ahbram : 1.4] description: null) v |

displayname
Descprition

-@ platform:/resource/demol/Leon2TLM spirit

+ < Vendor Extensions Type
# My Vendor Extension extension

[ Add |

Selection |Ipxact Header |Description Table | VLVN View |VE Editor|

[2 Prablems i @ Javadoc iE—;‘) Declarati ‘.EI Propertie 52 9] Error Log.i @ IPXACT iEEMF regisi =2 Consnle] 7 Info Tim | =H|

ot |5 = ™

Property Value
Attribute 1
Name extension
Prefix wvendor
Value myvalue

1Vendor Editor View

For each vendor extension, one can define its r{preéix and name), its value, and type (Attrihutethe sense
of XML, 1: attribute, 2: node, 3:text).

VLNV View

In VLNV view, display object in the tree. The taadko lists all LibraryRef for a given target olijec
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~ ¢2Vendor :spiritconsortium.org

= ¢4 Library :Leon2TLM
~ 4 Version :1.4
P #¢ Name : ahbbus ( Object :1 ,Reference :1 )
P #< Name : design_Leon2Platform ( Object :1 ,Reference :0 )
~ % Name : processor ( Object :1 ,Reference :1 )
4 ComponentType : Root . <<Leon2TLM.spirit =>
v 4 LibraryRefType
4 LibraryRefType : ComponentinstanceType On DesignTypelspiritconsortium.org : Leon2TLM : design_Leon2Platforn|
P #¢ Name : apbmst ( Object :1 ,Reference :1 )
P 7% Name : ahbram ( Object :1 ,Reference :1 )
I # Library :abstractiondeftim

P #% Vendor :amba.com

2 VLVN view of editor

Example: here you have a processor (componenttfggisortium.org:Leon2TLM:processor:1.4]) whose irse
design : ([spiritconsortium.org:Leon2TLM:design_Io@®latform:1.4] )
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3 Create Ecorel PXACT Mod€d

For create a new model, launch wizard (clickte >> New >>Other... (Ctrl +N))

First page of thewizard

=
Select a wizard

Create a new IPXACT mode

Wizards
[

New x

P = Acceleo

b (= Acceleo Model to Text

b &= ATL

b & ce++

b & cesL

b e cvs

P (= Eclipse Modeling Framework

P (= Ecore Tools

P Example EMF Model Creation Wizards
b = GMF-Xpand

b (= Graphical Modeling Framework
7 = IXPACT

@ Next> || cancel |

m‘v.

SelecttPXACT / IPXACT Ecoreand Click toNext >

Second page of thewizard

= New
IPXACT model

Create a new IPXACT mode| &

Enter o select the parent folder:

D I ABS [AOSTE/DEVEL /openembedd test/RVT ABS]
P 3 DATEBIS2009
D 1= demol
P 1= demolbis
P = demoz
D =2 demod
P = DemoCCsL
D 1= ExampleVDHL
= External Files

G EEID e faultName spirit]

| Advanced >> |

@ | <Back | | cancel |

Select the parent folder and given the file narok:gclipse helpWorkbench User Guide: File

Third page of thewizard

The third page of wizard can choose mode of mogkton.

There are 4 modes.

Empty.tNo Impcr.ﬂ.

Import 1 File

Import Folder
| Import Recursive Folder

Depending on the choice of mode, the fields indiaéog evolve.
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i New % |
IPXACT madel

Selact a model object to create

&

Import Ipxact
[Empty (No mport) <]
XML Encoding

|uTF-8 ||

[l Automatic link reference with IpXact DataBase

® <mea | oo [ caa |

Click to Finish, the document is created. The edifzens automatically.

4 Exportto IPXACT

Export Ecore.lpxact model and convert to IPXACE fil
Running export

e |n Ecorel PXACT editor

Select an element in model, and in its context mase a commandPXACT Menu >> Conversion Ecore.
IPXACT 2 IPXACT

l?j Resource Set

— & platform:fresource/demo lhis/Leon2TLM.spirit

sEhiogs eEl New Child > !

| ipxact Menu >

Generate SystemC
Conversion ECOREIPXACT 2 IPXACT
Generate UML

(= Copy

Caution: you export the current document with the latéstnges even if they have not saved.

* IntheWorkspace

In the Workspace, select file * .spirit, and inétntext menu, use a commaieXACT >> Conversion Ecore.
IPXACT 2 IPXACT

EU”.(lLE TUpCasEd 24 | m— = —
eon2TL  KerMeta > EE&A Problems [E Console %\EI Prapeﬂ:iesi 0

L] e —| —
ystema  WikiText >

ystemdE ) G-nerate SystemC

Corversion ECORE IPXACT 2 IPXACT |
| Generate UML

[Amea +rta mlia=sll

ystemC  properties Alt+Enter
olbis |
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Export option

When you launch export, a dialog box show up.

Selection output mode
File prefix

Directory ..

Version

Flat 4
example

Jlocalfhomejbferrerofwol| v

ipxactl_4 v

Cancel ‘ OK ‘

The dialogue box will request four information

e TheOutput mode: (Flat or Hierarchic)

« Thefile name prefix (when the Output modeis : Flat)
e Theoutput directory wherethefileswill be written

e Version of IPXACT (1.4 0r 1.5)

There are 2 modes of output:

¢ Flat:

In the output directory, it createsfile which name starting with prefix and follow by a

number.

example : in the model , you have a Designyvendor", "mylibray" , "mydesign", "version"] and a Component [

"componantvendor,”componantlibrary”,"componantname,"‘componantversion]
if you choose, a output directorynyfolderand prefix myprefix
it creates 2 files :

For a Component : nfiglder/myprefix_0.xml
For a Design myfolder/myprefix_1.xml

e Hierarchic: in thefolder : outputFolder:

For each «object” VLNV [vendor, library, name, version], it createsa folder:

%outputFolder¥8ovendor¥%library%/%namedoversion%
in thisfolder, it createsa file % name% .xml

For a same example and the output directorynysolder

it creates 2 files :
For a Design myfolder/myvendor/mylibray/mydesign/version/mydesigl
For a Component :

myfolder/componantvendor/componantlibrary/componante/componantversion/componantname.xml
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3 Transformation FromSystemC Source
codeto Ecorel PXACT

Using two intermediate modelSystemC Model and Doxygene.

1 Create Ecorel PXACT Model FromSystemC source

code
To create a new document from a SystemC source code
* Running tool (based to pinavm and doxygen, en deti@clipse) (link ??)

Back to Eclipse:
Click to File >> New >> Other... (Ctrl +N)

First page of the wizard

Selectl PXACT / SystemC to IPXACT Ecorand Click toNext >

Second page of thewizard

Ipxact Ec:
blablabla

tter or select the parent folder:

| b 1 ABS [AGSTE/DEVEL /openembedd test/RVT_ABS]
09

@ <gack | e | cancel

Select the parent folder and given the file narok:gclipse helpWorkbench User Guide: File Wizgrd
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Third page of thewizard

= Systemc 2 Ipxact Ecore
IPXACT model

Select a model object to create

Select File :SystemC Model

[ace/openz/irinria aoste ipxact systemc designtoXWLmain_ok system

Browse File

Select File :Doxyfile index

o

inria aoste.ipxact.systemc.desi
Browse File
XML Encoding

|uTF8

@ <Back

Cancel Finish

Select 2 files:

(Created by the tool based on pinavm and Daxyge
SystemC Modél: file *.systemgDynamics Aspect ==> for create a Design).

Doxyfile Index: file indexcoumpoundStatic Aspect ==> for create a Component).
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2 RuleCreation

SystemCM odel

SystemC

IPXACT!Design

. name (if null : "noname" )

VLNV {"vendor" ,"lib" , %name% , "version" }

Modules M (Type t<P>)

* name
e typeName : t.name

if the module have array of port , we extract tl
size of each array to make a parameter P

Componentinstance M (de Component T)

¢ instance Name
e componentRef --> Component

Channel

List of port

Connection ad-hoc (hame)

Port InternalPort (portRef, componentRef)

Doxygene

Type (Name)
Combine with Parameter ( if present )

IPXACT!Component

VLNV ["vendor" ,"lib" , %name% , "version" ]
%name%= T.name + Parameter

List of the member public-attrib )
* name
e definition

« definition (extraction du type)
¢ if extendsc_in
« if extendsc_out
¢ if extendsc_inout( but not
sc_out)

. if there is a parameter that gives the arra
size N

Port
* name
» description
e Port Wire:

e direction <=1In
e direction <= Out
e direction <= InOut

e vector <=[0:N-1]
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4 Transformation UML (with «PXACT4UML"
Profile) -> |PXACT

1 Usingaprofile

Apply a profile
For apply a profile.

In UML Model Editor:
1. Load a Profile ("UML Editor " >> "Load
Resource...») gathmap://SPIRITUML/IPXACT4Uml.profile.um!
2. for each package concerned,
1. Select this
2. Apply a profile IPXACT4UML ("UML Editor» >> "Packegp >> "Apply Profile").

or

In Papyrus UM L2 Editor:
1. Select a package.
2. Goto "Profile" tab of "Properties” view,
3. Load and apply a Profile £pply registered profile..)* "IPXACT4UML",

Using a Profile

Creating a BusDefinition:

Create a UML!Package which name is a library name

Apply a profilelPXACT4UML

Create a UML!Class

Apply a stereotype<BusDefinitiorr>

if the BusDefinition extends other BusDefiniticgt the field<<BusDefinitiorr>.extendswith this

BusDefinition (Optional)

6. set the field<<BusDefinitiorr>.identwith a String of type: "(vendor ='%vendor%' ,
version='%version%' )" where %vendor%, and %wee% are identifier ofvendorandversion.

7. set the maximum number of master on the buskBusDefinitior>>.maxMastergOptional)

set the maximum number of slave on the bus<dBusDefinitior»>.maxSlaveg¢Optional)

9. given a descriptior<BusDefinitiorr>.description(Optional)

agrp0NPE

©

Creating an AbstractionDefinition:

Create a UML! Package which name is a library name

Apply a profilelPXACT4UML

Create a UML!Class

Apply a stereotype<AbstractionDefinitios>

If the AbtractionDefinition extends other AbtramtDefinition, set the field

<<AbstractionDefinitiorr>.extendwith this AbtractionDefinition ( Optional)

6. Set the field<<AbstractionDefinitioxr>.identwith_a String of type: "(vendor ='%vendor%' ,
version='%version%' )" where %vendor%, and %wa% are identifier olvendorandversion

7. Set the field<<AbstractionDefinitiomr>.bustypewith a BusDefinition

Give a descriptior<AbstractionDefinitiomr>.description(Optional)

9. Add an AbstractionPort Transactioralan AbstractionPort Wire.

apwnPE

©

13/27



A

10.

11.
12.

Noos~swDbhPR

* Creating an AbstractionPort Transactional

From an AbstractionDefinition, create a UML!Class
Apply a stereotype<AbsTransactionalPort>
Set the field<<AbsTransactionalPort>.isAddress
Set the field<<AbsTransactionalPort>.isData
Set the fieldk<AbsTransactionalPor>.PresenceOnMastd(Enumeration Presenceone
required illegal, optional)
Set the fieldk<AbsTransactionalPort>.ServicetypeOnMasténame of
Class<<PortTransactionalType>>)

There is a wizard to configure the information.
Set the fieldk<AbsTransactionalPox>.ServicetypelmplicitOnMastéBoolean)
Set the fieldk<AbsTransactionalPor>.InitiativeOnMaster{Enumeration Initiative none
requires provides both, phaton)
Set the fieldk<AbsTransactionalPort>.PresenceOnSla&numeration Presenceone
required illegal, optional)
Set the fieldk<AbsTransactionalPort>.ServicetypeOnSla@ame of children Class of
PortTransactionalType)
Set the fieldk<AbsTransactionalPort>.ServicetypelmplicitOnSla8oolean)
Set the fieldk<AbsTransactionalPort>.InitiativeOnSlavgEnumeration Initiativenone
requires provides both, phaton)

* Creating an AbstractionPort Wire

From an AbstractionDefinition, create a UML!Class

Apply a stereotype<AbsWirePort>

Set the field<<AbsWirePort>.isAddress

Set the field<<AbsWirePort>.isData

Set the field<<AbsWirePort>.isClock

Set the field<<AbsWirePort>.isReset

Set the fieldk<AbsWirePort>.PresenceOnMastdEnumeration Presenceone required
illegal, optional)

Set the fieldk<AbsWirePort>.PresenceOnSla&numeration Presenceone required
illegal, optional)

Creating a Component:

o0k wNE

Create a UML!Package which name is a library name
Apply a profilelPXACT4UML

In this Package, create a UML!Component

Give it a name

You may adding a PortTransactionalTypePortWireType
You may adding a Businterfaces

PP

* Creating a PortTransactional Type

From a Component, create a UML!Class
Give it a name
Apply a stereotype<PortTransactionalType>

» Creating a PortWireType

From a Component , create a UML!Class

Give it a name

Apply a stereotype<PortWireType>

Set direction in<k<PortWireType>.direction (hong in, out, inout, phaton)

Creating a Businterface

1. From a Component , create a UML!Port
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2. Give it a name.
3. Apply a stereotyp&<Businterface>.
4. Set the fielck<Buslinterface>.bustypewith a Class<<BusDefinition>>.
Set the fielck<BuslInterface>.abstractiontypeavith a Class <<AbstractionDefinition>>.

5. Set the enumeratior<Businterface>.interfaceModdEnumeration
masterslavesystenmirroredMastemmirroredSlave mirroredSysten)

6. give a list of PortMaps<Buslinterface>.portMaps for each PortMap , give a String
"(logicalPort="%logical%’, physicalPort="%physiéa)" where

1. %logical% is name of PortTransactionalType and

2. %physical% is name of PortWireType

There is a wizard to configure the information.

Give a descriptior<BuslInterface>.description(Optional).
Give display Name&<Businterface>.displayNamdOptional).

© N

Creating a Design:

Create a UML!Package which name is a library name
In this package, create a UML!Class
Give it a name which starting by “design”
for each instance of component
e create a UML!Proprety
e give ita name
* set type with a Component
5. for each link
¢ Create a UML!Connector
e Add UML!ConnectorEnd for each end point of a cartoe
» SetPartWithPort (instance of the component owned a current design)
e Setle Role (a port owned a component )

PN PE
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2 Example & & Screenshots

Here's an example based on LEONZ2. It is done updpyrusand use a profile

abstractiondef.tim

«abstractionDefinition:
ahb_pv

«abstractionDefinition:
apb_pv

g =absTransactionalPort» PV_TRANS

g =absTransactionalPort» PV_TRANS

AMBA2

«busDefinition:
AHBLite

«busDefinition:
AHB

«busDefinition:
APB

3 BusDefinition
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4l Leon2TLM spirit | @) Leon2TLM spirit uml {@ easteruml

g T

[LeonzTLm]|

=] i
«component, NWRAM» «component, hwBridges
ahbram apbmst
] AHB_Slave: <U ]
) = AHB_Slave: <L m
«portTransactionalTypes APB_Master: < "
ahb_slave_port
«portTransactionalType» «portlransactionalTypes
pv_target_port target_port initiator_port
Eal pv_target_port | ‘ pv_initiator_port
«component, hwProcessor»
processor
BE AHB_Master: <L m

b APB_Slave
sbusinierfaces JTAG: Boolean [1]

«businterface» INT_Slave: Intzger (1]

m

«poriTransactionalType»
ahb_master_port

«portTransactionalType»
apb_slave_port

pv_target_port

v_initiator_port
[ port |

«poriWireType»
irl_port

«porWireType>
intack_port

«component, hwBus»
ahbbus

AHB_} : <l ¥

busintertace» AHB_MirroredMasterl: <Undefined> [1]

b AHB_ <Ui ]

wbusinterface» AHB_MirroredSlavel <Undefineds [1]

«portTransactionalTypes

«portTransactionalType s
initiator_port

target_port

pv_target_port [ pv_initiator_port

«porWireType»

[ component [ Design By BusDeﬁmtmn‘

4 Composant

(Leon2TLM-Leon2TLM)
design_Leon2Platform

hbram: ahbram [1]

hbbus: ahbbus [1]

[ uproc: processor [1]
HIsE AHB_Master

INT_Slave
APBE_Slave

AHB_MirroredMasterd

AHB_MirroredMasterl
A MirroredSlavel

AHE_MirroredSlavel |!_|!AHB_5|EVE

AHBE_Slave

uapbmsi==pbmst [1]

APBE_Master

5 Design
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3 Transformation Rule:

UML
UMLI!Class design

DEEE o the name must start withdesign”

parts : {UML!Property}

ownedConnectors {UML!Connector}

UML!Propertyproperty

name

type : Component

UML!Connectorconnector

name

ends
e ends[0]

e partWithRole
(property du design)
e role
e ends[1]

¢ partWithRole
(property du design)

role

Component : UML2!Componentcomponent

ownedPorts : {UML2!Port}

UML2!Port port

must stereotyped by<<BuslInterface>>

port.name

Businterface.displayNamé¢String maybe
null)

Buslnterface.descriptiorfString maybe nul

)

Buslnterface.connectionRequirgBoolean)

IPXACT

IPXACT!DesignType

VLNV ["spiritconsortium.org",designpackageowner.name,
designname,"1.4"]

componentinstances :{ IPXACT!ComponentinstanceYype

interconnections : {IPXACT!InterconnectionType}

IPXACT!ComponentinstanceType

name <= property.name

componentRef <= IPXACT!LibraryRefType [ VLNV (
propertytype ) ]

IPXACT!InterconnectionType

name

activeinterface

IPXACT !Interface

componentRef<-
connector.end8].partWithPort.name,
busRef<eonnector.ends[Otole.name
IPXACT!Interface

componentRef<-
connector.ends[1partWithPort.name,
busRef<eonnector.ends[liole.name

IPXACT!ComponentType

VLNV['spiritconsortium.orggomponenbwner.namecomponenhame
,'1.4']

businterfaces {IPXACT!BuslInterfaceType}

IPXACT!BuslinterfaceType

name

displayname

description

connectionRequired
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¢ busType <= IPXACT!LibraryRefType VLNV
* Buslinterface. bustyp&<BusDefintion>>) ( Businterface.busTypq )

* Buslinterface.abstractionTyge

<<AbstractionDefinition>> ) Buslinterface.abstractionTypg)

e BuslnterfaceinterfaceMode (
enumer ation : master,slave,system,
mirroredM aster,mirroredSlave,
mirroredSystem )

pour Businterface.interfaceModemaster
¢ master <=IPXACT!MasterType()
* PortMap Rule

. ¢ slave <=IPXACT!SlaveType()
pour Businterface.interfaceModeslave

pour Businterface.interfaceModesystem

¢ abstractionType <= IPXACT!LibraryRefType LNV (

¢ system<=IPXACT!SystemType(group<=port.name)

* PortMap Rule

. . ¢ mirroredMaster <= MirroredMasterType()
pour Buslinterface.interfaceModgemirroredMaster

. . ¢ mirroredSlave<=IPXACT!MirroredSlaveType()
pour Businterface.interfaceModemirroredSlave

pour Buslinterface.interfaceModemirroredSystem .
¢ mirroredSystem <=

IPXACT!MirroredSystemType(group<=s.name)
e PortMap Rule

PortMap Rule:

. Businterface.portMaps: list of ¢ portMaps : list of IPXACT!PortMapType
String.

for each String : there is:
format strings are :"(logicalPort="%logicalname%' IPXACT!PortMapType(
physicalPort='%physicalname%' )" logicalPort<=IPXACT!LogicalPortType(
name <= %logicalname%

with )

,physicalPort<= IPXACT!PhysicalPortType(
%logicalname% :name of Class name <= %physicalname%
<<AbsTransactionalPort>>

%physicalname% :name of Class<<AbsWirePort}>
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UML!Classclass
AbstractionDefini Must stereotyped by IPXACT!AbstractionDefinition
tion: <<AbstractionDefinition>>

» AbstractionDefinition.iden{String : format
"vendor='%vendor%',

version="%version%’ ") VLNV[%vendor%, classowner.namecjassname, %version%]
»  AbstractionDefinition.busTypé ¢ bustype <dPXACT!LibraryRefType [ VLNV (
<<BusDefintion>>) Buslinterface.busType) ]

»  AbstractionDefinition.description(String, . description

maybe nul)
* AbstractionDefinition.extend§ ¢ extends <3PXACT!LibraryRefType [ VLNV (
<<AbstractionDefinition>>maybe nul) Buslinterface.extends ) ]

» nestedClassifer : {Classifier} . ports <= {IPXACT!PortTypel}

UMLI!Classifier
<<AbsTransactionalPort>% cas IPXACT!PortTypel
transactionnel )

+  name * logicalName

¢ transactional <= IPXACT!TransactionalType(
« qualifier<- IPXACT!QualifierType
¢ isAddress <=
AbsTransactionalPort.isAddress
» isData <=
AbsTransactionalPort'.isData
¢ ,onMaster<=IPXACT!OnMasterType (

*  AbsTransactionalPort.isAdregsBoolean ) * presence<=
.  AbsTransactionalPort.isDa{8oolean ) AbsTransactionalPort.PresenceOnMas
«  AbsTransactionalPort.PresenceOnMaster ter, )

(Enumeration PresenceKind) + service = servicemaster)
«  AbsTransactionalPort.InitiativeOnMaster * .onSlave<=IPXACTIOnSlaveType (

(Enumeration InitiativeKind) * presence<=AbsTransactionalPort'Prese
«  AbsTransactionalPort.ServicetypeOnMaster nceOnSlave

(String ) * service <= serviceSlave))
. AbsTransactionalPort.ServicetypelmplicitO

nMaster( Boolean ) Avec

¢ _servicemaster<-IPXACT!ServiceTypel (
« initiative<=AbsTransactionalPort.InitiativeOnMaster
« typeName<= IPXACT!TypeNameType3 (
¢ value<=AbsTransactionalPort.ServicetypeO

. AbsTransactionalPort.PresenceOnSlave
(Enumeration :PresenceKind )
. AbsTransactionalPort.InitiativeOnSlave

(Enumeration : InitiativeKind) nMaster first()
. AbsTransactionalPort.ServicetypeOnSléve .

String ) .implicit<=AbsTransactionalPort'.Servicetyp
+  AbsTransactionalPort.ServicetypelmplicitO elmplicitOnMaster first() )

nSlave( Boolean)

« _serviceslave<-IPXACT!ServiceTypel (
* initiative<-AbsTransactionalPort.InitiativeOnSlave'
. ,typeName<-IPXACT!TypeNameType3 (

e value<-
AbsTransactionalPort.ServicetypeOnSlave.f
irst()

e implicit<-
AbsTransactionalPort.ServicetypelmplicitO
nSlave .first() ))
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BusDefinition:

UML!Classifier
<<AbsWirePort>> (cas Wire)

. name

e AbsWirePort.isAddresgBoolean )

e AbsWirePort.isDatgBoolean )

e AbsWirePort.isClockBoolean )

e AbsWirePort.isResdgBoolean )

* AbsWirePort.PresenceOnMaster
(EnumerationPresenceKind )

e AbsWirePort.PresenceOnSlayEnumeratio

n: PresenceKind

UML!Enumeration InitiativeKind
(none ,requires ,provides,both,phatom )

-none
-requires

-provides

-both

-phantom

UML!Enumeration PresenceKind
(none,required,illegal,optional )
-none

-required

-illegal

-optional

UMLI!Classclass
must stereotyped ky BusDefinition>>

e BusDefinition.iden{String : format
is:"vendor="%vendor%' ,
version='%version%" ")

*  BusDefinition.isAdressabléBoolean)

»  BusDefinition.maxSlavéinteger maybe
null’)

*  BusDefinition.maxMastefinteger mmaybe
null')

* BusDefinition.directConnectio(Boolean)

* Buslinterface.descriptior§String,maybe nul

)

*  BusDefinition.extend$ <<BusDefintion>>
,maybe null

IPXACT!PortTypel

¢ logicalName

¢ wire<=IPXACT!WireType(
¢ qualifier<- IPXACT!QualifierTypel
* isAddress <= AbsWirePort.isAddress
» isData <= AbsWirePort.isData
e isClock <=AbsWirePort.isClock
* isReset <=AbsWirePort.isReset)
* onMaster <=IPXACT!OnMasterTypel(
* presence<=AbsWirePort.PresenceOn
Master )
¢ onSlave <=IPXACT!OnSlaveTypel(
e presence<=AbsWirePort.PresenceOnS
lave)

IPXACT!Initiative Type
(requires ,provides,both,phatom )

-phantom
-requires
-provides
-both

-phantom

IPXACT!PresenceType
(required,illegal,optional )

-optional
-required
-illegal

-optional

IPXACT!BusDefinition

VLNV [%vendor%,classowner.nameglassname, %version%]

¢ isAdressable

¢ maxSlaves

¢ maxMaster

¢ directConnection

« description

* extends <= IPXACT!LibraryRefType [ VLNV
( Buslinterface.extends ) ]
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4 Launch Transformation:

In the Workspace, select file *.uml, and in its tet menu, use a commahd/L 2 ECORE.IPXACT

I YO T RETTOTE SYSTES VIEw
Initialize Use Case Diagram

Initialize State Machine Diagram
Initialize Sequence Diagram

Initialize Deployment Diagram

Initialize Composite Structures Diagram
Initialize Component Diagram

Initialize Class Diagram

@] Leon2TLMpr  |nitialize Activity Diagram roblems | Bl Console
[ Leon2TLM.sg ¢ validation

&) Leon2TLM S| #2 UML 2 ECOREIPXACT

Generate UMLCCSLModel

[& DefaultName
7 {DefaultName
|4 DefaultName
) DefaultName
74 Leon2TLM di
77{Leon2TLM pr

IN View| VE Editor |

[4) Leon2TLM.ur| Run As > inria.aoste.ipxac]
| DebugAs >
[E New_configu ; ﬁIgA g ctrte. extendedito
& uartcrosser.y Ee ctrte.plugalloc
Sanisy Team > ctrte.plugalloc
emo:
o Compare With > ':Em
127 demo3 " .
Replace With > [M.uml
[ demod Topcased 3 Mouml
= DemoCCSL KerMeta 3
i ExampleVDHL Source >
| = External Files WikiText >

For a filemyfichier.um| you get a filemyfichier.spirit At the end of processing, the new file is
automatically opened
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5 Transformation | PXACT -> UML

1 Transformation Rule

IPXACT UML avec Profile
UML!Class design
Design: |PXACT!Design
Package:Class.owner.owner .name"design"
VLNV [Library] ownerPackage.name
VLNV [Name] name

Componentinstandestance Propertyproperty

. . roperty.name = name
* Instancename property.

* instanceconponentRef

* property.type <= Ref Component [ VLNV ]

InterConnection interconnection Connectorconnector
+ interconnectiomame «  connector.name
+ interconnectioractivelnterface «  connector.ends {}
{1}
*  componentRef partWithPort <= ref property [
instance.name&= componentRef]
*  busRef « role <= ref port [ Businterface.name <=
busRef ]

|PXACT!Component

Component [VLNV] UML !Component
Package: Class.owner.owner.name= “component”
VLNV [libray] Package : Class.owner .name
VLNV [name] Component.name

businterfaces.businterface {BuslinterfacejPort}

Buslinterface IPXACT!Buslnterface UM L !Port<<Busl nterface>>

name Port.name
<<Buslnterface>>.busType
busType <= Ref <<BusDefinition>> [VLNV]

. <<Buslnterface>>.abstractionType
abstractionType <= Ref <<abstractionDefinition>> [VLNV]

portmapTypes.portType { PortmapType gortMaps <= { String }

e portMapType e Strings=
* logicalPort.name “(logicalPort'=%logicalport.name%’,physicalPort="%
* physicalPort.name physicalPort.name%’)"
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One is not null among(master ,slave ,
system, mirroredMaster,
mirroredSlave, mirroredSystem)

master (master != nul) <<Buslnterface>>.interfaceModdnterfaceModeKind.master
slave (slave != nul) <<Buslnterface>>.interfaceModdnterfaceModeKind.slave
system @ystem != null <<Buslnterface>>.interfaceModdnterfaceModeKind.system

<<BusInterface>>.interfaceMode

mirroredMaster (nirroredMaster = nul) InterfaceModeKind.mirroredMaster

<<BusInterface>>.interfaceMode

mirroredSlave (nirroredSlave 1= nul) InterfaceModeKind.mirroredSlave

<<BusInterface>>.interfaceMode

mirroredSystem nirroredSystem != nu”)InterfaceModeKind.mirroredSystem

all are null <<BusInterface>>.interfaceModdnterfaceModeKind.none

BusDefinition BusDefinition [VLNV] Class <<BusD€finition>>

Package: Class.owner.owner.name= "busdefintion"
VLNV [libray] Package: Class.owner.name
VLNV [name] Class.name

<<BusDefinition>>.ident"vendor="%vendor%' ,
version='%version%" ")

extends (if extends=null) <<BusDefinition>>.extends= Ref <<Busdefintion>> [ VLNV ]

VLNV [vendor, version]

AbstractionDef AbstractionDefinition . N
o Class <<AbstractionDefinition>>
inition [VLNV]
Package:Class.owner.owner.name "abstractionDeiirfiti
VLNV [libray] Package:Class.owner.name

<<AbstractionDefinition>>.ident"vendor="%vendor%' ,

VLNV [vendor, version] version="%version%' ")

<<AbstractionDefinition>>.extends= Ref
AbstractionDefinition [ VLNV ]

<<AbstractionDefinition>>.busType=Ref Busdefintion
[VLNV]

extends (ifextends !=null

busType

portType: 2 cas

e Transactional Class <<..>>is child of Class AbstractionDefinition>>
e Wire

Transactional (portType.transactional

Transactional Class <<AbsTransctionnalPort>>

I=null)

transactional.qualifier.isAddress <<AbsTransactionalPort>>.isAddress
transactional.qualifier.isData <<AbsTransactionalPort>>.isData
transactional.onMaster.presence <<AbsTransactionalPort>>.PresenceOnMaster

transactional.onMaster.service.initiative <<AbsTransactionalPort>>.InitiativeOnMaster

transau:tlonal'OnMaSter'Serv'ce'type'\lam&AbsTransactionalPort>>.ServicetypeOn Master

value
:Trwaprriiicuonal'OnMaSter'Serv'Ce'typENamgéAbsTransactionalPort>>.ServicetypeImplicitOnMaste
transactional.onSlave.presence <<AbsTransactionalPort>>.PresenceOnSlave

transactional.onSlave.service.initiative |<<AbsTransactionalPort>>.InitiativeOnSlave

gﬁgsacuonal'OnSlave'Serv'Ce'typeName@éAbsTransactionalPort>>.ServicetypeOnSIave

transactional.onSlave.service.typeNam

mplicit e<'<AbsTransactionalPort>>.ServicetypeImplicitOnSIave
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Wire Wire (portType.wire !=null)

wire.qualifier.isAddress
wire.qualifier.isData
wire.qualifier.isClock
wire.qualifier.isReset
wire.onMaster.presence

wire.onSlave.presence

Class <<AbsWirePort>>

<<AbsWirePort>>.isAddress
<<AbsWirePort>>.isData
<<AbsWirePort>>.isClock
<<AbsWirePort>>.isReset
<<AbsWirePort>>.PresenceOnMaster

<<AbsWirePort>>.PresenceOnSlave

1 Launch Transformation:

e |n Ecorel PXACT editor

Select an element in model, and in its context mese a commandpxact Menu >> Generate UML

L Resource Set
= & platform:resource/demolbis/Leon2TLM. spirit
» i Root | <=L o, '

New Child

Ipxact Mernu

[z copy

Generate SystemC
Conversion ECOREIPXACT 2 IPXACT
Generate UML

Caution: you e'xport the current document with the latéstnges even if they have not saved.

* IntheWorkspace

In the Workspace, select file * .spirit, and indtsntext menu, use a commargxact >> Generate UM L

EUMETT

eon2Tl

TOpCdaseEd

KerMeta

7

ystem( WikiText

olbis

y;temdl t? pact 2 Generate SystemC

ystemd  properties Alt+Enter

> e [ Problems {E Console Sﬁ\ﬂ Proper‘tiesi @o
{ ] 3 1

| Conversion ECORE IPXACT 2 IPXACT
srgrate UML

[Srris ctetan sluasllos

for a file myfichier.spirit ==> myfichier.spirit.uml,if there are Designs in the model and Papyrussisiied

then, there will also filemyfichier.spirit.di2
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6 Transformation FromIPXACT to

SystemC

1 IPXACT to SystemC

Consider a design, with components (all with anlengentation in SystemC)

For this design we create a file SystemC as:

Design

For all the components used, it looks for all the
systemC headers

Creation of signals :
Creating a variable so the name is that of theadign

Creation of instances :
for all Componentinstandastance

¢ instancename ==> %instanceName%

/*
* Generate design VLNV]

*
*/
#include "systemc.h"

List of all includes

int sc_main(int ac ,char *av[] )
{

// Declaration des signaux
d'interconnection
sc_signal&bsignalType% %signallD%

/I Declaration des Instances

 instanceconponentRef ==> %instanceType%instanceType% %instanceNamefo

Creation of links between the port and the signals

for all Interconnectiornterconnection

* interconnection ==> %signallD%
* interconnectioractivelnterface{ }

"%instanceName%) ;

/I Mapping Interconnection

« componentRef ==> %InstanceName%binstanceName%oportname%%osignal

* busRef ==> %portName%

ID% ) ;

sc_start();
return O;

}
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you must complete the file. Check constructorsroglare valid.

Warning: if the design is not correct, it may have erm@rsompile or execution.
Ex: Problem typing between port, Port Non Connected

2 Launch generation

e |n Ecorel PXACT editor

Select an element in model, and in its context mase a commandPXACT Menu >>
Generate SystemC.

7 Resource Set

v Q platform:fresource/demo Lbis/Leon2TLM.spirit

New Child s
ipxact Menu E] .

Generate SystemC
Conversion ECOREIPXACT 2 IPXACT

; Generate UML
&= Copy T

Caution: you export the current document with the latéstnges even if they have not saved.

* IntheWorkspace

In the Workspace, select file * .spirit, and inétntext menu, use a commatdXACT >> Generate SystemC.

EOTTZTT TOPCaseD —

eon2TL KerMeta > e [SA Froblems rE Console E)’\s;\ &= Properties\: B o
ystemq  WikiText > = !
ystemd | Generate SystemC |
ystem( Properties R e Conversion ECORE.IPXACT 2 IPXACT

2 = | Generate UML
olbis et

In the directory the source file, there is a subttiory "outputSystemC" in which there are

files *. cc (one file per design)
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