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Chapter 1. Introduction

PE/RTOS
Models

Design
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Timed Application

Bus/IF/Mem
Models

[ —_—

Simulation

Figure 1-1.User Manual for EmbeddedSystemEnvir onment.

The EmbeddedSystemEnvironment(ESE)s shovn in Figurel-1. Theinputto ESE
front-endis thesystende nition consistingof aplatformandapplicationcode A library
of processinglementsbuses pridgesandRTOS s providedin ESEto developsucha
platform.Theretagetableiming estimatiortool in ESEis usedto annotatdiming to the
applicationcodebasednthemappingof applicationcodeon theplatformcomponents.
The timed applicationand platform are input to the TransactionLevel Model (TLM)
generatottool that usesthe bus and bridge modelsto generatea SystemCTLM. This
SystemCTLM canbe simulatedoy any commercialor freely available SystemCsimu-
lator to provide the performanceametrics.The designercanusethe metricsto optimize
(i) theapplicationcode,(ii) the platform,and/or(iii) the mappingfrom the application
to the platform. Sincetiming estimationand high-speedlTLM generationn ESE are
extremelyfast, TLMs canbe generatec&ndsimulatedin minutes.This allows fastand
earlyexplorationof variousdesignoptionswith ESE.

The ESEprovidesanenvironmentfor modeling,estimationandvalidation.It includesa
graphicaluserinterface(GUI) andasetof toolsto facilitatethedesign o w andperform
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the aforementionedptimizationsteps.The two major component®f the GUI arethe
Design Decision Interface (DDI) and the Validation User Interface (VUI). The DDI
allows designergo make and input designdecisions,suchas allocationof HW and
SW componentsn the platform, andthe mappingof applicationto the platform. With
designdecisiongmade, TLM generatiorandestimatiortoolscanbeinvokedto generate
functionalandtimed TLMs. TheVUI allowsthesimulationof all TLMs usingthe OSCI
SystemGCsimulatorto validatethe designat eachstageof the design o w.

With theassistancef the GUI andautomaticTLM generatiortools, it is relatvely easy
for designeto stepthroughthedesignprocessWith theediting,browsingandalgorithm
selectioncapabilityprovided by the GUI, the C applicationprocessesanbe ef ciently
capturedby designersCommunicatiorchanneldetweerthe applicationprocessesan
be createdusinganintuitive channelwizard. The HW platform canbe allocatedeasily
by simpledrag-dropof componentgrom the databaseThe processinglements(PES),
bridgesandbusescanbe connectedisingports. The mappingof the procesess$o PEs
andchanneldo buses/routesanalsobe doneeasilyin the GUI. The TLM generation
toolscanbeusedo verify boththefunctionalcorrectnessf thedesignandto accurately
estimateheperformanceVariousstatisticsaregenerate@utomaticallyby thetied TLM
simulation.Thesestatisticscanbe viewedgraphicallyusingthe GUI.

© 2008,CECS 2
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Chapter 2. Usage

In the following sectionsthe generalusageof the ESE applicationwill be outlined.
Followedby a descriptionof basicformattingconventionsusedthroughouthe manual,
informationpertinentto runningthe ESEapplicationwill be provided.

2.1. Manual Conventions

Thefollowing styleandformattingcorventionsareusedthroughouthetext of thisman-
ualto referto commandsactions,or GUI elements:

Command

Refersto acommandr otherdatainput typedin andenteredoy theuser

Message

Refersto alog or othertext messageroducedy the ESEapplicationonthescreen.

Key

Refersto akey thata usercanpressonthekeyboard.

Label
Refersto a button, menuor ary othergenerallabelin the GUI of the ESE main
application.

Win::Sub
Refersto a sub-iteminsideoneof the partsof the ESEapplicationmainwindow.

Win refersto one of the following parts of the applicationmain window (see
Chapter3 Main Window (page?)):

- Main representthe Main Window itself (i.e. its menuor tool bar).
- Project representshe ProjectWindow.
« Output representshe OutputWindow.

- Design representshe DesignWindow.

Sub refersto drop-davn menusor subwindows (tabs):

© 2008,CECS 3
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- For the Main Window, Sub is eitherFile, View, Project, Synthesis, or Win-
dows (drop-davn menusintroducedn Section3.1 MenuBar (pages)).

- For the ProjectWindow, Sub is eitherModels, Imports, or Sources (tabsin-
troducedn.

« For the OutputWindow, Sub is eitherCompile or Re ne (tabsintroducedn.

« For the DesignWindow, Sub is either Hierarchy, Behaviors, or Channels
(sidebartabsintroduced.

For example,Project::Models refersto themodelstabin the ProjectWindow.

Menu ! Command

Refersto amainmenuor context menucommanddescribedn) whereCommand
refersto themenucommandandMenu refersto amainmenuentryor to a context
menuin anamedsubwindav (tab).

For example, Main::File ! Open... refers to the Open.. command
in the File menu of the Main Window menu bar On the other hand,
Project::Models ! Open refersto the Open commandin the context menuof
theProjectWindow Modelstah

2.2. Starting ESE
ESEis invoked by entering

%ese

atthe commandine prompt(%9. This will startthe applicationandopenthe mainwin-
dow (Chapter3 Main Window (page7)) of the combinedSCE graphicaluserinterface
(GUI).

2.2.1. Scripting

ESEsupportsscriptingof the completeernvironmentfrom the commandine withoutthe
needto invoke the GUI. For scriptingpurposesa GUI-lesscommandshellof ESEcan

© 2008,CECS 4
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beinvokedby entering

%scsh
at the commandine prompt(%9. This will startthe ESE shell without the GUI layer.
Insteada prompt(>> ) is offeredto entercommandsghatallow to drive the ESEenvi-
ronmentinteractvely (or from ESEshell scriptsreadfrom les suppliedon the scsh
commandine).

The ESE shell is basedon an embedded?ythoninterpreter As such,it conformsto
Pythonsyntaxandthe full semanticof the Pythonlanguages available.In addition,
the ESE shell extendsthe Pythoninterpreterwith an API for accesdo ESE function-
ality. However, the ESE shell API only providesundocumentow-level accesso ESE
internalsfor developers.

For userlevel scriptingof ESEby designersa completesetof high-level scriptson top

of the ESE shell are available. The setof scriptsprovidesa corvenientcommand-line
interfacefor all necessarfeSE functionality . Togetherwith command-linenterfaces
to modelre nementtools andto the SpecCcompiler, completescripting of the ESE
design o w from thecommandine, throughshellscriptsor via Make les is possible.

2.2.2. Environment Variab les

HOME

Determineghe locationof the users homedirectoryandconsequentlyhe default
pathto the le with userspeci c applicationpreference$sHOME/.eseleserc ).

ESERC_RTH

Determineghelist of directorieswhere les serrc  with userspeci c application
preferencesre stored.Multiple directoriescanbe provided, separatedyy colons
(“: ). Directoriesaresearchedor andpreferenceles arereadin thegivenordet
i.e.preferenceles in laterdirectoriescanoverridesettingsn earlieronesModi ed

preferencesvill bewritten to the rst directoryin thelist thatis writeableby the
user

If ESERC_RTH is not set,thelocation(directory)of the userspeci c serrc  le
defaultsto $SHOME/.ese

© 2008,CECS 5
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Chapter 3. Main Window
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Figure 3-1.Main Window of ESE.

The primary GUI of ESEis the Main Window, which is displayedin Figure3-1. The
Main Window consistof eightparts:

1. A Menu Bar that containsseven columnsof commandsEachcolumnis a drop-
down menu.

2. A Tool Barthatcontainsa list of short-cuticons.Eachicon represents command
in themenubar

3. A PEWindow thatcontainghe currentdesigns PE's.

4. A ChanneWindow thatcontainghe currentdesigns bussesandchannels.
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5. A DatabaséVindow thatcontainshe currentdatabasa availablecomponents.

6. A DesignCarvasthat containsthe graphicalrepresentationsf the objectsof the
currentdesign.

7. An OutputWindow.
8. A StatusBarthatdisplaysthecurrentstatusof ESE,suchasLoading...  orReady.

In this section,we introduceorganization-relate@nd display-relateddetailsof Menu
Bar, PEWindow, ChanneWindow, Databas&Vindow, DesignCarvas,andOutputWin-
dow. Somewindows containdrop-davn menusor pop-upmenus.The menusfurther
containdesigncommandsThe usageand functionality behindthe commandswill be
describedater.

3.1. Menu Bar

TheMenuBar containssevenmainmenuentries:File, Edit, View, Synthesis, Valida-

tion, Windows, andHelp. Eachmain menuentryis a drop-davn menuwhich contains
anumberof commandsln generalunlessotherwisenoted,selectingamainmenuentry
will applythe correspondin@ctionto the currentlyactive design,i.e. to the designthat
is currentlyopen.If thereis no currently active design,menucommandswill silently
fail (donothing).

3.1.1. File Menu

TheFile menucontaingencommands:

File ! New...
Selecting  New... will create a new design le (see
Sectiond4.2.1DesignCreation(page34)).

File ! Open...

SelectingOpen... will allow loadingand openingof an existing design le (see
Sectiond.2.2DesignOpening(page34)).

© 2008,CECS 8
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File ! Close
Selecting  Close will close the current  design (see
Sectiond.2.5DesignClosing(page37)).

File ! Reload
SelectingReload will trigger reloadingof the currentdesign le from disk (e.g.
in casethe le haschangedon disk or reverting to the last saved version) (see
Sectiond.2.4DesignReloading(page37)).

File ! Save
Selecting Save  will sase the current design le (see
Sectiond4.2.3DesignSaving(page36)).

File ! Save As...
SelectingSave As... will save the current design le as a another le (see
Sectiond4.2.3DesignSaving(page36)).

File ! Export...
Selectingexport... will allow saving andexportingof the currentdesignin acom-
pressedle format(seeSectiond.2.6DesignExporting(page38)).

File ! Settings...
Selecting Settings... will display the settingsof the current design le (see
Sectiond.2.7DesignSettingsEditing (page39)).

File ! Exit

Selecting  Exit will exit from and quit ESE (see
Sectiond.2.9ESEEXxiting (page41)).

© 2008,CECS 9
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3.1.2. Edit Menu

The Edit menucontainsonecommand:

Edit | Preferences...

SelectingPreferences... will allow viewing andmodifying of applicationprefer
encegqseeSectiond.1 ApplicationPrefeenceqpage29)).

3.1.3. View Menu

TheView menucontainghreecommands:

View ! Source...

SelectingSource... will allow viewing of thesourcele of the currentdesign(see
Sectiond.2.8DesignSource Viewing (page40)).

View ! Chart...

SelectingChart... will displaythe chartof thecurrentdesign.

View ! Connectivity...

SelectingConnectivity... will displaythe connectvity chartof the currentdesign.

3.1.4. Synthesis Menu

The Synthesis menucontains ve commands:

Synthesis ! Generate Functional TLM...
SelectingGenerate Functional TLM... generatethefunctionaltim for thecurrent
design(seeSectiond.4.1Genente Functional TLM (page64)).

Synthesis ! Generate Timed TLM...

SelectingGenerate Timed TLM... generateshetimedtlm for the currentdesign
(seeSectiord.4.2Genente TLM (page64)).

© 2008,CECS 10
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Synthesis ! Select Board...
SelectingSelect Board... presentsasub-menuwhichallows selectiorof theboard
to which the currentdesigncanbe synthesized.

Synthesis ! Synthesize to Board...
SelectingSynthesize to Board... synthesizeshe currentdesignontothe selected
board.

Synthesis ! Stop

SelectingStop stopsary running generationand synthesizingprocessegor the
currentdesign.

3.1.5. Validation Menu

The Validation menucontainsfour commands:

Validation ! Simulate Functional TLM...
SelectingSimulate Functional TLM... simulateghefunctionaltim for thecurrent
design(seeSection4.5.1SimulateFunctional TLM (page64)).

Validation ! Simulate Timed TLM...
SelectingSimulate Timed TLM... simulateshe timedtlm for the currentdesign
(seeSectiond.5.2SimulateTimedTLM (page64)).

Validation ! Kill Simulation...
SelectingKill Simulation... presentsa sub-menuallowing the selectionof which
active simulationto terminatefrom the currentdesign.

Validation ! View Log...

SelectingView Log... shavsthelog of the currentdesign.

© 2008,CECS 11
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3.1.6. Windo ws Menu

TheWindows menucontainsgwo commands:

Windows ! Output Window

SelectingOutput Window will display or undisplaythe Output Window (see
Section3.6 OutputWindow (page25)).

Windows ! Toolbars

SelectingToolbars presentsa sub-menuallowing the selectionof toolbar(s)to
show/hide.

3.1.7. Help

TheHelp menucontainsgwo commands:

Help ! Manual...

SelectingManual... will openthe ESEusermanualin the online helpbrowser

Help ! About...

SelectingAbout... will popup adialogwith versionandcopyright informationof
the ESEervironment.

© 2008,CECS 12
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3.2. Design Canvas
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Figure 3-2.DesignCanvas.

The DesignCarvasdisplaysthe contentandthe attributesof an openeddesigngraphi-
cally, andit allows browsingandmanipulatingof thedesignobjects. The DesignCarvas
is displayedn Figure3-2.

Thecarvassupportanodifyingthelayoutandattributesof thedesignvia drag-and-drop
andthroughacontext menu.Draggingobjectsfrom the Databas&Vindow addsanobject

to thedesign.Draggingobjectswithin the DesignCarvasrepositionghe objectaccord-

ingly. Deletion,renaming addingandremoving ports,aswell asviewing propertiesare

accessetlia thecontext menuandavailabledependentiponthetypeof objectcurrently

selectedseeSectiond4.2 DesignHandling (page32)).
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3.3. PE Window

Figure 3-3. PE Window.

In the PE Window side bar, all the processessource les, local memoriesand local
channelsassociatedvith eachPE in the designarelisted. Every PE is represente@s
atabin the PEWindow. Unmappedrrocessedpcal memoriesandlocal channelsare
displayedn the Unmapped tah The PEWindow is displayedn Figure3-3.

EachPE tab containsprocessedpcal memoriesandlocal channelsThe Processes
category containsall processesor the PE. If available,eachprocessdisplaysassoci-
atedProcess Ports andSource Files. Internal Memories andExposed Memories
aredisplayedunderthe Memories category. The Channels cateyory displaysthe PE's
Process Channels, Memory Channels andFIFO Channels.

3.3.1. PE Windo w Processes

Right-clicking on the Processes categyory in the PE Window opensa contet-menu
pop-upfor the selectedorocessesl he context menufor Processes containgwo com-
mands:

Add Process

Selecting Add Process will add a new instanceof the selectedentity (see
Sectiond.3.2PE Mapping(page45)).
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Remove All Processes

SelectingRremove All Processes will remove all entitiesof theselectedype (see
Sectiond.3.2PE Mapping(page45b)).

Right-clicking on a processunderthe Processes cateory in the PE Window opens
a contet-menupop-upfor the selectedprocess.The context menufor eachprocess
containseightcommands:

Rename Process
Selecting Rename Process will rename the selected entity (see
Sectiond.3.2PE Mapping(page4b)).

Add Process
Selecting Add Process will add a new instanceof the selectedentity (see
Sectiond.3.2PE Mapping(page45b)).

Remove Process(es)
SelectingRemove Process(es) will remove all entitiesof the selectedype (see
Sectiond.3.2PE Mapping(page45b)).

Add .C File(s)
SelectingAdd .C File(s) will add a new source le of the speci ed type (see
Sectiond.3.2PE Mapping(page45b)).

Add .H File(s)
SelectingAdd .H File(s) will add a new source le of the speci ed type (see
Sectiond.3.2PE Mapping(page45b)).

Remove All Source File(s)
SelectingRemove All Source File(s) will remove all entitiesof the selectedype
from theprocesgseeSection4.3.2PE Mapping(page45)).

Add Process Port

SelectingAdd Process Port will adda new instanceof the selectecentity to the
procesgseeSection4.3.2PE Mapping(page45)).
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Remove All Process Port(s)

SelectingRemove All Process Port(s) will remove all entitiesof the selected
typefrom the procesgseeSection4.3.2PE Mapping(page45b)).

Right-clicking on Process Ports undera Processn the PE Window opensa context-
menupop-upfor the selectedorocesgorts. The context menufor Process Ports con-
tainstwo commands:

Add Process Port
SelectingAdd Process Port will adda new instanceof the selectecentity to the
procesgseeSection4.3.2PE Mapping(page45)).

Remove All Process Port(s)

SelectingRemove All Process Port(s) will remove all entitiesof the selected
typefrom the procesgseeSection4.3.2PE Mapping(page45b)).

Right-clicking on a processport under Process Ports in the PE Window opensa
context-menupop-upfor the selectegorocesslass.The context menufor eachprocess
portcontainghreecommands:

Add Process Port
SelectingAdd Process Port will adda new instanceof the selectecentity to the
procesgseeSection4.3.2PE Mapping(page45)).
Remove Process Port(s)
SelectingRemove Process Port(s) will remove the selectedentitiesof the se-
lectedtype from the procesgseeSection4.3.2PE Mapping(page45)).
Properties

SelectingProperties will opena propertiedialogboxthe selectedentity from the
processThe useris ableto renamethe functionnamedor the entity in this dialog
box (seeSectiond.3.2PE Mapping(page45)).

Right-clicking on Source Files undera processn the PE Window opensa context-
menupop-upfor theselectedsourceles. Thecontext menufor Source Files contains
threecommands:
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Add .C File(s)
SelectingAdd .C File(s) will add a new source le of the speci ed type (see
Sectiond.3.2PE Mapping(page45b)).

Add .H File(s)
SelectingAdd .H File(s) will add a new source le of the speci ed type (see
Sectiond.3.2PE Mapping(page45b)).

Remove All Source File(s)

SelectingRemove All Source File(s) will remove all entitiesof the selectedype
from theprocesgseeSection4.3.2PE Mapping(page45)).

Right-clickingon a sourcele underSource Files in the PEWindow opensa context-
menupop-upfor theselectedourceles. Thecontext menufor eachsourcele contains
four commands:

Add .C File(s)

SelectingAdd .C File(s) will add a new source le of the speci ed type (see
Sectiond.3.2PE Mapping(page45b)).

Add .H File(s)

SelectingAdd .H File(s) will add a new source le of the speci ed type (see
Sectiond.3.2PE Mapping(page45b)).

Remove File(s)

SelectingRemove File(s) will remove all selectedentitiesof the selectedtype
from theprocesgseeSection4.3.2PE Mapping(page45)).

View Source

SelectingView Source will openthe Design Viewer andshow the sourcecode
for the le (seeSection4.3.2PE Mapping(page45)).

3.3.2. PE Windo w Memories

Right-clicking on the Memories cateory in the PE Window opensa context-menu
pop-upfor the selectedprocessclass.The context menufor Memories containsthree
commands:
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Add Exposed Memory
SelectingAdd Exposed Memory will adda new instanceof the selectedentity
(seeSectiord.3.2PE Mapping(page45)).

Add Internal Memory
SelectingAdd Internal Memory will addanew instanceof the selectedentity (see
Sectiond.3.2PE Mapping(page45b)).

Remove All Selected Memories

SelectingRremove All Selected Memories will remove all entitiesof theselected
type (seeSectiord.3.2PE Mapping(page45)).

Right-clicking on the Exposed sub-catgory underthe Memories cateyory in the PE
Window opensa context-menupop-upfor the selectegrocesslass.The context menu
for Exposed containgwo commands:

Add Exposed Memory
SelectingAdd Exposed Memory will adda new instanceof the selectedentity
(seeSectiord.3.2PE Mapping(page45)).

Remove All Exposed Memories

SelectingRremove All Exposed Memories will remove all entitiesof theselected
type (seeSectiord.3.2PE Mapping(page45)).

Right-clickingon a memoryunderthe Exposed sub-catgory in the PEWindow opens
a context-menupop-upfor the selectedoroces<lass.The context menufor Exposed
containsfour commands:

Rename Memory

SelectingRename Memory will allow theuserto renamehe selectecentity (see
Sectiond.3.2PE Mapping(page45b)).

Add Exposed Memory

SelectingAdd Exposed Memory will adda new instanceof the selectedentity
(seeSectiord.3.2PE Mapping(page45)).
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Remove Selected Memories
SelectingRemove Selected Memories will remove selectedentitiesof the se-
lectedtype from the procesgseeSection4.3.2PE Mapping(page45)).

Set Memory Size

SelectingSet Memory Size will allow the userto setthe size of the entity under
the Details column(seeSection4.3.2PE Mapping(page45)).

Right-clicking on the Internal sub-catgory underthe Memories cateyory in the PE
Window opensa context-menupop-upfor the selectegrocesslass.The context menu
for Internal containgwo commands:

Add Internal Memory
SelectingAdd Internal Memory will addanew instanceof theselectecentity (see
Sectiond.3.2PE Mapping(page45b)).

Remove All Internal Memories

SelectingRemove All Internal Memories will remove all entitiesof the selected
type (seeSectiord.3.2PE Mapping(page45)).

3.3.3. PE Windo w Channels

Right-clickingonthe Channels categoryin the PEWindow opensa context-menupop-
up for the selectedchannelclass.The context menufor Channels containsone com-
mand:

Remove Selected Channels

SelectingRemove Selected Channels will remove all entitiesof the selected
type (seeSectiord.3.2PE Mapping(page45)).

Right-clickingonthe Process Channels sub-catgoryunderthe Channels cateyoryin
thePEWindow opensa contet-menupop-upfor theselectedchannektlass.Thecontext
menufor Process Channels containsonecommand:

Remove Selected Channels

SelectingRemove Selected Channels will remove all entitiesof the selected
type (seeSection4.3.2PE Mapping(page45)).
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Right-clickingon a channelunderthe Process Channels sub-catgory in the PEWin-
dow opensa context-menupop-upfor the selectedchanneklass.The context menufor
Process Channels containsgwo commands:

Remove Channel(s)
SelectingRemove Channel(s) will remove all selectedentities of type (see
Sectiond.3.2PE Mapping(page45b)).

Properties

SelectingProperties will opena propertiedialogboxfor the selectedentity from
the processTheuseris ableto modify portandroutepropertiedn this dialogbox.

Right-clickingontheMemory Channels sub-catgoryunderthe Channels categoryin
thePEWindow opensa contet-menupop-upfor theselectedchanneklass.Thecontext
menufor eachchannekontainsonecommand:

Remove Selected Channels

SelectingRemove Selected Channels will remove all entitiesof the selected
type (seeSectiord.3.2PE Mapping(page45)).

Right-clickingon a channelunderthe Memory Channels sub-catgoryin the PEWin-
dow opensa context-menupop-upfor the selectedchanneklass.The context menufor
eachchannekontaingwo commands:

Remove Channel(s)
SelectingRemove Channel(s) will remove all selectedentities of type (see
Sectiond.3.2PE Mapping(page45b)).

Properties

SelectingProperties will opena propertiesdialogbox for the selectedentity from
the processThe useris ableto modify port, addressandroute propertiesin this
dialogbox (seeSection4.3.2PE Mapping(page4b)).

Right-clicking on the FIFO Channels sub-catgory underthe Channels cateory in
thePEWindow opensa contet-menupop-upfor theselectedchanneklass.Thecontext
menufor FIFO Channels containsonecommand:
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Remove Selected Channels

SelectingRemove Selected Channels will remove all entitiesof the selected
type (seeSectiord.3.2PE Mapping(page45)).

Right-clickingon achannelunderthe FIFO Channels sub-catgoryin the PEWindow
opensa contet-menupop-upfor the selectecchanneklass.The context menufor each
channekontaingwo commands:

Remove Channel(s)

SelectingRemove Channel(s) will remove all selectedentities of type (see
Sectiond.3.2PE Mapping(page45b)).

Properties

SelectingProperties will opena propertiesdialogbox for the selectedentity from
the processThe useris ableto modify port, mapping,androutepropertiesn this
dialogbox.

3.4. Channel Window

Figure 3-4. Channel Window.
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In the ChannelWindow sidebar, all the channelsassociatedvith eachBusandCE in
the designare listed. Every Bus and CE is representeds a tab in the ChannelWin-
dow. Unmappedhannelsaredisplayedn the Unmapped tah The ChanneWindow is
displayedn Figure3-4.

EachChanneltab containschannelorganizedby channelcateyories:Process Chan-
nels, Memory Channels, andFIFO Channels.

3.4.1. Channel Windo w Process Channels

Right-clicking on the Process Channels categyory in the ChannelWindow opensa
context-menupop-upfor the selectedchannelclass.The context menufor Process
Channels containgwo commands:

Add Channel

Selecting Add Channel will open a dialog box for adding a channel. The
user is able to specify the new channels propertiesin this dialog box (see
Sectiond4.3.4ChannelMapping(page58)).

Remove All Process Channels

SelectingRemove All Process Channels will remove all entitiesof the selected
typefrom thetab (seeSectiond.3.4ChannelMapping(page58)).

Right-clickingon a channelunderthe Process Channels cateyory in the PEWindow
opensa contet-menupop-upfor the selectedchanneklass.The context menufor Pro-
cess Channels containghreecommands:

Add Channel

Selecting Add Channel will open a dialog box for adding a channel. The
user is able to specify the newv channels propertiesin this dialog box (see
Sectiond.3.4ChannelMapping(page58)).

Remove Channel(s)

SelectingRemove Channel(s) will remove all selectedentities of type (see
Sectiond.3.4ChannelMapping(page58)).
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Properties

SelectingProperties will opena propertiedialogboxfor the selectedentity from
the processTheuseris ableto modify portandroutepropertiedn this dialogbox.

3.4.2. Channel Window Memory Channels

Right-clicking on the Memory Channels category in the ChannelWindow opensa
contt-menupop-upfor the selectedchannelclass.The context menufor Memory
Channels containgwo commands:

Add Channel

Selecting Add Channel will open a dialog box for adding a channel. The
user is able to specify the newv channels propertiesin this dialog box (see
Sectiond.3.4ChannelMapping(page58)).

Remove All Memory Channels

SelectingRemove All Memory Channels will remove all entitiesof the selected
typefrom thetab (seeSectiond.3.4ChannelMapping(pages8)).

Right-clickingon a channelunderthe Memory Channels cateyory in the PEWindow
opensa contet-menupop-upfor the selectecchanneklass.The context menufor each
channekontainghreecommands:

Add Channel

Selecting Add Channel will open a dialog box for adding a channel. The
user is able to specify the new channels propertiesin this dialog box (see
Sectiond.3.4ChannelMapping(page58)).

Remove Channel(s)
SelectingRemove Channel(s) will remove all selectedentities of type (see
Sectiond.3.4ChannelMapping(page58)).

Properties

SelectingProperties will opena propertiedialogboxfor the selectedentity from
the processThe useris ableto modify port, addressandroute propertiesin this
dialogbox.
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3.4.3. Channel Windo w FIFO Channels

Right-clickingontheFIFO Channels categyoryin the ChanneWindow opensacontext-
menu pop-upfor the selectedchannelclass.The context menufor FIFO Channels
containgwo commands:

Add Channel

Selecting Add Channel will open a dialog box for adding a channel. The
user is able to specify the new channels propertiesin this dialog box (see
Sectiond.3.4ChannelMapping(page58)).

Remove All FIFO Channels

SelectingRemove All FIFO Channels will remove all entitiesof theselectedype
from thetab (seeSection4.3.4ChannelMapping(page58)).

Right-clicking on a channelunderthe FIFO Channels cateyory in the PE Window
opensa contet-menupop-upfor the selectecchanneklass.The context menufor each
channekontaingwo commands:

Add Channel

Selecting Add Channel will open a dialog box for adding a channel. The
user is able to specify the new channels propertiesin this dialog box (see
Sectiond.3.4ChannelMapping(page58)).

Remove Channel(s)

SelectingRemove Channel(s) will remove all selectedentities of type (see
Sectiond.3.4ChannelMapping(page58)).

Properties

SelectingProperties will opena propertiedialogboxfor the selectedentity from
the processThe useris ableto modify port, mapping,androutepropertiesn this
dialogbox.
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3.5. Database Window

Figure 3-5. DatabaseWindow.

In the DatabaséVNindow side bar, all the databasetems associatedvith the design
arelisted. Eachcomponentrom the databases representedsa tab in the Database
Window. Eachcomponentontainsa numberof cateyories,which containa numberof
databasé&emtypes.Thedatabasé&emtypescanbedraggedirectly from the Database
Window onto the DesignCarvasto createan instanceof thattype for the design.The
Databasé&Vindow is displayedn Figure3-5.

3.6. Output Window

Figure 3-6. Output Window.

The Output Window displaysthe information relatedto the processof ESE, suchas
loggedstatus diagnosticanderror outputof backgroundcommandsThe OutputWin-
dow is displayedin Figure3-6. The OutputWindow containssix tabs:Compile, Sim-
ulate, Verify, Analyze, Synthesize andShell. The Compile tabdisplaysthelog mes-
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sagesgeneratedduring preprocessin@nd parsingof the design le during Synthe-
sis. The Simulate tab displaysthe log messagegeneratedy the commandine tools
spavned by the main applicationGUI during simulation.The Verify tab displaysthe
log messagegeneratedy the commandline tools spavned by the main application
GUI during veri cation. The Analyze tab displaysthe log messagegeneratedy the
commandine tools spavnedby the main applicationGUI during analysis.The Syn-
thesize tabdisplaysthelog messagegeneratedby thecommandine toolsspavnedby
themainapplicationGUI duringsynthesisFinally, the Shell tabcontainsaninstanceof
theinteractve ESEshellinterpreter

TheOutputWindow is mainlyfor informationalpurposesnddoesnt containarny button
that userscan click. Only the Shell tab allows to enter ESE commandsnteractiely
to be executedby the embeddedscripting interpreter In addition, all tabssupporta
context menuthroughwhich the usercansave the contentf thetabto a le, cut,copy
and pastetext betweena tab and other applications,toggle line wrapping,and clear
or completelyresetthe tah Furthermorethe Shell tab supportshistory substitutionof
previously entereccommandwia Undo andRedo context menuentries.

The OutputWindow canbedetachear docked.Userscandragthewindow (by its title
baror handle)to thedesiredplace.If the OutputWindow is detachedit canbe oating
anddisplayedanywhereon the desktop.If the OutputWindow is docked, it hasto be
attachedo ary of the bordersof the Main Window.

3.7. Message Boxes

As aresultof certainactions,the ESEapplicationwill popup messagéox dialogsfor
feedbacko or input from the userabouthandlingof specialsituations Messagéoxes
areusedto provide informative messageandto asksimplequestionsin generalthere
aretwo typesof messag®oxes:errordialogsandinformationdialogs.
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3.7.1. Error Dialogs

Figure 3-7.Err or dialog.

If the applicationencountersan abnormalerror situationin which user noti cation

aboutthe failure of the initiated actionis required,an Error dialog will be poppedup
(Figure3-7). TheErrordialogdisplaysanerrormessagatthetop-halfof the Error dia-
log. At thebottom-half,anError dialogcontainsonebutton: Ok. Clicking Ok will close
the Error dialogandoriginal dialog (if any) thatpromptedthe messageAfter clicking,
theoriginal actionthatpromptedthe messagés abortedandcancelled.

3.7.2. Information Dialogs

Figure 3-8.Information dialog.

If theapplicationencounteranabnormakituationin whichusernoti cation is required
andthe useris givenseveralchoiceson how to continue,anInformationdialogwill be
poppedup (Figure3-8). An informationmessagandassociateduestions displayedat
thetop-halfof thedialog. The bottom-halfof thedialogcontainghreebuttons:Yes, No,
and Cancel. Clicking Yes will acceptthe recommendatiomnddo the corresponding
action.Clicking No will notacceptherecommendatioandwill notdothecorrespond-
ing action but will continuethe original actionthat promptedthe messagen the rst
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place.Finally, clicking Cancel will notdotherecommendedctionandwill alsocancel
the original actionthatpromptedthe messageClicking oneof above threebuttonswill
closethe Informationdialogandoriginal dialog (if ary) thatpromptedthe message.
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Chapter 4. Functionality

Thefunctionalityof ESEcanbeclassi edinto thefollowing cateyories:application, le
handling,design-entityhandling,andsynthesis& simulation,

4.1. Application Preferences

Themainapplicationof ESEsupportsa setof persistenapplicationpreferencesAppli-
cationpreferencearepersistentlystoredacrosdifferentinvocationsof thetool. In fact,
applicationpreferencesresharedamongall toolsin the ESEervironment,i.e. they are
persistenacrossnvocationof differenttoolsat differenttimes.

Applicationpreferencesirestoredin bothsystem-wideanduserspeci c locations(see
Sectiord.2.7DesignSettingsEditing (page39)). System-wideapplicationpreferences
affectall usersof ESEapplicationsonthesystemUserspeci ¢ applicationpreferences,
ontheotherhand,arestoredin a le in theusersLinux homedirectory Theapplication
rst readsthe system-wideandthenthe userspeci ¢ settings,.e. userspeci ¢ settings
canoverride (if given) system-widesettingsandif no userspeci ¢ settingsare given,
applicationsettingsdefault to the system-widesettings.If no system-widesettingsare
available,compiled-indefaultsareused.

Application preferencesn generalprovide the standardsettings(paths,etc.) to useby
default for thedifferentpartsof ESEapplications.

Application preferences can be edited by the wuser by selecting
Main::Edit ! Preferences.... This will pop-upthe Edit Preferenceglialog, which

allow usersto browse and specify individual settings.At the bottom of the Edit

Preferenceslialog, buttonsOk andCancel areavailable.If usersclick the Ok button,

all the edited preferencesre saved. If usersclick the Cancel button, all the edited
preferencesre discardedEither clicking Ok or Cancel button will closePreference
dialog.
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4.1.1. Application Preferences

Figure 4-1.Edit Preferencesdialog.

Databas@referencesle ne thelocationof thedatabas&DB le for the Databas&Vin-
dows

The Application tab of the Edit Preferenceslialog allows for viewing andselectingof
databasele path,aswell asotherinclude andlibrary paths.The Application tab is
showvn in Figure4-1.

Userscantypein the le nameandpathof the databasén the Application's line edit
boxes. Besidestyping in the le name,userscan also selectthe namesby using ...
buttonsnext to the edit box. Clicking ... buttonwill popup a Databasé&electiondialog
displayedn FigureFigure4-2.
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Figure 4-2. DatabaseSelectiondialog.

The Databaseselectiondialog allows usersto chooseandselectexisting databaseles
ondiskto usefor thedatabasdn the Databasé&electiondialog,usersshould rst spec-
ify the databaselirectoryin Look-in box. The contentof the directorywill be automat-
ically displayedin the display box in the center The databasdype in the File Type
box defaultsto EDB les for databasebut canbe chosernby the user All the database
les with the speci edtypewill be displayedin the displaybox. Usersfurthertypein
the databasa@amein File Name box. Finally, by clicking Open button, the database
with thespeci ednamewill beselectedlf usersclick Cancel button,thentheactionof
databaseelectionwill be cancelledEitherclicking Open or Cancel buttonwill close
the Databaseselectiondialog.

Userscanalsotypein the le nameandpathof the Systemdncludeandlibrary pathsin
the Application’s line edit boxes.Besidegypingin the le name,userscanalsoselect
the namesgby using... buttonsnext to the appropriateadit box. Clicking ... buttonwill
popup a SystemCPath Selectiondialogdisplayedn Figurexref linkend=" g-systemc-
path-selection">.
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Figure 4-3. SystemCPath Selectiondialog.

The SystemCSelectiondialog allows usersto chooseandselecta directoryon disk to
usefor the SystemC include path or the SystemC library path. By clicking Open
button, the directory with the speci ed namewill be selectedlIf usersclick Cancel
button,thenthe actionof databaseelectionwill be cancelledEitherclicking Open or
Cancel buttonwill closethe Database&electiondialog.

4.2. Design Handling

Design handling deals with issues relating to manipulation of design and its
corresponding les within ESE. It allows for tracking of design meta-data
over the whole lifetime of a design. A design contains design-specic
settings that can override or extend application-speci c compiler settings (see
Sectiord.1 ApplicationPrefeencegpage29)). Specically, a design contains the
following information:

Sources

A list of sourceles. Thelist of sourcesontaingheunionof all C and/orSystemC
sourceles from whichthe modelsthatarepartof the designhave beencompiled.
For eachsourcele, thelocation(path)of the le ondiskis storedin thedesign.
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Compilersettings

A setof design-speci mptionsfor preprocessingndparsingSystemGsourceles.
Compilersettingscontainincludepathsjmport paths compileroptions,andmacro
de nesandunde nes.Design-speci ccompilersettingsgenerallyoverwriteor ex-
tend the correspondingapplication-speci csettings.In the caseof paths,design
pathsare prependedo the standardoathsde ned in the applicationsettings(i.e.
they areprependedo thedirectorysearcHist). In all othercasespptionsor macro
de nes/unde nedare appendedo the compilercommandline after the standard
optionsandmacrosde ned in theapplicationsettings.

Designsare storedas ESE Data Structure(EDS, *.eds ) les on disk. The design le
formatis the samefor all toolsin the ESE ervironment,i.e. adesign le canberead,
modi ed andwritten by any ESEtool.

Designcanbereadfrom andsaved asdesign les at ary time in the ESE application.
At ary time, however, at maximumonly onedesigncanbe openandloaded.While a
certaindesignis openandloaded.,its settingsapplyto all actionsperformedduringthat
time. In addition,certainactionswill automaticallyupdateandadddatain thecurrently
openedandloadeddesign.

Note: All paths in the design settings are de ned to be relative to the location of
the design le, i.e. relative paths in a design le are converted into absolute paths
by appending the design le's directory during loading/opening of a design le.
During saving/writing of design les, absolute paths are in turn converted back to
relative paths if they point to a location below the target design le directory.

In order to deal with managementof design les, ESE supportsa set of le
handling functions. Design handling includes opening, sarzing, and closing
of design les on disk. Design handling is closely related to Design Carvas
(Section3.2DesignCarvas(pagel?2)) and Design Carvas Management
(Sectiond.7WindowManagement(page69)). In general, there is a one-to-one
associatiorbetweendesignmodels,design les on disk and designcarvasesin the
Workspace.Each Design Carvas representsa view onto one loaded design le
which in turn storesthe data of one design model, and vice versa.For example,
both le closing (Sectiond.2.5DesignClosing(page37)) and window closing
(Sectiond.7 WindowManagement(page69)) will closethe design le andthe Design
Carvasandunloadthedesignfrom ESE'Ss memory
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Speci cally, le handlingconsistsf thefollowing tasks:

1. Design Creation to create a new design (see
Sectiond.2.1DesignCreation(page34)).

2.Design Opening to open and load existing design les from disk (see
Sectiond.2.2DesignOpening(page34)).

3.Design Saving to save the current design on disk (see
Sectiond.2.3DesignSaving(page36)).

4. Design Closing to close the current design (see
Sectiond.2.5DesignClosing(page37)).

5. Design Reloading to reload the current designs last saved instance (see
Sectiond.2.4DesignReloading(page37)).

6. Design Exporting to createa compressearchive le of the currentdesign(see
Sectiond.2.6DesignExporting(page38)).

7.Design Settingsto display and edit the settings of the openeddesign (see
Sectiond.2.7DesignSettingsEditing (page39)).

8. ESEEXiting to exit the ESEapplication(seeSectiord.2.9ESEEXiting (page41)).

4.2.1. Design Creation

Userscancreatea new designby selectingMain::File ! New.... Thisactionwill clear
all windows (DesignCarvas,PE,ChannelandDatabas&Vindows) in preparatiorfor a
new design.

Err or/Inf ormation MessagesAssumingbeforedesigncreationusershave openedan-
other designin ESE, the currently openeddesignhasbeenmodi ed andthe opened
designis not saved yet. When usersselectMain::File ! New, an Information dia-
log will be poppedup queryingwhetherto save the currentdesign rst beforecreat-
ing a new one. If the usersacceptthe recommendationa Design Saving action (see
Sectiord.2.3DesignSaving(page36)) is performedrst. In caseof errorscreatingthe
design le (le errors,wrong le format), an error dialog with a correspondingerror
messagés poppedup. Uponcon rming theerror, the le creatingactionis cancelled.

© 2008,CECS 34



UserManualfor Embedded®ystenErnvironment: ESEVersion2.0.0

4.2.2. Design Opening

Figure 4-4. DesignOpendialog.

Operation: Users can open an existing design le on disk by selecting
Main::File ! Open.... The DesignOpendialog window will pop up in which users
canchooseandselectanexisting le ondiskto openandload. The DesignOpendialog
isillustratedin Figure4-4.

Usersshould rst specifythe directoryof the le in Look-in box. The contentof the
directorywill be automaticallydisplayedin the displayboxin the center The le type
defaultsto EDS les (*.eds ). All the les with the speci edtypewill be displayedin
the displaybox. Usersthenfurther selectthe le namein the File Name box. Finally,
by clicking the Open button,the le with thespeci ednamewill beopen.If usersclick
the Cancel button,theactionof le openingwill becancelledEitherclicking Open or
Cancel buttonwill closethe File Opendialog.

Openingandloadingadesignle will resultin acorrespondinglesignappearingn the
DesignCarvas.

Err or/Inf ormation Messagesif thespeci eddesignle doesnotexist beforeclicking
Open button,thenclicking Open button hasno effect.

In caseof errorsreadingthedesignle fromdisk(le errorswrong le format),anerror
dialogwith acorrespondingrrormessagés poppedup. Uponcon rming theerror, the
DesignOpeningactionis cancelled.
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Assumingbeforedesignopening usershave openedanotherdesignin ESE,theopened
designis modi ed andthe openedlesignis not savedyet. Whenusersopena different
design the Informationdialogwill be poppedup to recommendisersto save the previ-
ousdesignrst and,if therecommendatiors accepteda DesignSaving actionwill be
performedThisis thesameasthe casan taskSectiond.2.1DesignCreation(page34).

4.2.3. Design Saving

Figure 4-5. DesignSave dialog.

Operation: Userscan sase openedand loadeddesign les (DesignWindows in the
Workspace)py oneof thefollowing threemethods:

1. SelectingMain::File ! Save will savethe le of thecurrentlyactive DesignWin-
dow usingits currentname.

2.Userscansavethe le of thecurrentlyactive DesignCarvasunderary (new) name
by selectingMain::File ! Save As.... The selectionwill popup the DesignSave
dialog in which userscan choosethe directoryand le nameto save the design
under The DesignSare dialogis shavn in Figure4-5.

In theFile Save dialog,usersshould rst specifythedirectoryof the le in Look-in
box. The contentof directorywill be automaticallydisplayedin the display box
in the center The le type defaultsto EDS les (*.eds ). All the les with the
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speci edtypewill bedisplayedn thedisplaybox. Usersthenfurtherselectthe le

namein File Name box. Finally, by clicking Save button,the currentopenedle

will besavedasthe le with thespeci edname.lf usersclick Cancel button,then
theactionof le sasing will be cancelledEither clicking Save or Cancel button
will closetheDesignSare dialog.

Err or/Inf ormation MessagesWhenselectingMain::File ! Save As... andspecify-
ing the le nameof an existing design le on disk, an Informationdialog will pop up
askingwhetherto overwritetheexisting le. If theusersdeclinethis, the designsaving
actionwill becancelled.

WhenselectingMain::File ! Save orMain::File ! Save As..., errorsmayoccur( le
errors,e.g.if nospaces availableon thedisk). In this case anError dialogasshavnin
Figure3-7 will be poppedup, correspondingrrormessagewill be displayedandthe
designsaving actionwill be cancelled.

4.2.4. Design Reloading

Operation: Userscan save reload the currentdesign le (Design Windows in the
Workspace)y thefollowing method:

1. SelectingMain::File ! Reload... will save the le of the currentlyactive Design
Window usingits currentname.

Err or/Inf ormation Messages:When selectingMain::File ! Reload..., errors may
occur (le errors,e.g.if no spaceis available on the disk). In this case,an Error di-
alog asshawvn in Figure3-7 will be poppedup, correspondingerror messagewvill be
displayed andthe designsaving actionwill becancelled.

4.2.5. Design Closing

Operation: Userscanclosethe le andwindow of the currentlyactive DesignWindow
in theWorkspacéy selectingVain::File ! Close. Closinga le will unloadthedesign
from memoryandwill closethe correspondindesignCarvasin the Workspace.

Err or/Inf ormation Messages:If the currentdesignis modi ed and not yet saved,
selectingClose will pop up an Information dialog which recommenddo save the
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currentdesign rst. If the usersacceptthe recommendationa designsaving action
(Sectiond.2.3DesignSaving(page36)) is performedbeforeclosingthe design.

4.2.6. Design Expor ting

Figure 4-6. DesignExport dialog.

Operation: Userscanexportopenedandloadeddesign les (DesignWindow) ascom-
pressedrchive le (*.tbz )ondiskby selectingMain::File ! Export.... Theselection
will pop up the DesignExportdialogin which userscanchoosethe directoryand le
nameto save thedesignunder The DesignExportdialogis shavn in Figure4-6.

In the DesignExportdialog, usersshould rst specifythe directoryof the le in Look
in box. The contentof directorywill beautomaticallydisplayedn thedisplayboxin the
center The le typedefaultsto ESEExportedDesignFiles (*.tbz ). All the les with
the speci edtypewill bedisplayedin the displaybox. Usersthenfurtherselectthe le

namein File Name box. Finally, by clicking Save button,the currentopenedle will

be exportedto the le with the speci ed name.If usersclick Cancel button, thenthe
actionof designexportingwill becancelledEitherclicking Save or Cancel buttonwill

closetheFile Exportdialog.

Err or/Inf ormation MessagesWhenselectingMain::File ! Export... andspecifying
the le nameof anexisting le ondisk,anInformationdialogwill popupaskingwhether
to overwritethe existing le. If the usersdeclinethis, the le exportingactionwill be
cancelled.
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Whenwriting les to disk, errorsmayoccur( le errors,e.g.if no spaces availableon
thedisk). In this case anError dialogwill be poppedup, correspondingrrormessages
will bedisplayedandthe le exportingactionwill becancelled.

4.2.7. Design Settings Editing

Figure 4-7. DesignSettings(TLM Compiler tab) dialog.

Operation: Design setting allows usersto edit designsettings.Unlike application
preferencesediting in Section4.1 ApplicationPrefeenceqpage29), design setting
apply only to the current design. Users start design settings editing by selecting
Main::File ! Settings.... Theselectionwill popup the DesignSettingsdialog,which
is displayedin Figure4-7. In the DesignSettingsdialog, userscanaccessandedit the
TLM Compilerand TLM Simulator tags with correspondingsettingsstoredin the
design.The TLM Compilertab containsline edit boxesfor all compilersettings.The
Compile Options andLink Options lines allow usersto customizecompilationand
linking of designsource les. The text in the Include Path andImport Path lines

© 2008,CECS 39



UserManualfor Embedded®ystenErnvironment: ESEVersion2.0.0

de nes the directory lists (separatedy colons“: ) for the project-speci cinclude
and import paths,respectrely. The text in the De nes and Unde nes lines de ne
the list of macrode nes and unde nes (separatedy semicolons®; "), respectiely.
The text in the Options line de nes the project's compiler options/switchesFinally,
Verbosity Level andWarning Level de ne verbositylevel andwarninglevel so that
all tasks performed are logged and warning messagesare enabled, respectiely.
See Sectiord.1 ApplicationPrefeencegqpage29) for more details about compiler
settings.Similarly, the TLM Simulatortab includesthe following optionsfor output
display of simulation (Output): No terminal, Terminal window, or outputtingin the
External consolede ned by users.Further userscan enablesimulation logging by
checkingthe appropriatecheck-box.Finally, line edit boxes Simulation Options and
Post-simulation command de ne directivesto the simulationengineduringandafter
TLM simulation.

4.2.8. Design Source Viewing

Figure 4-8. DesignSource Viewing dialog.

Operation: The source le of the designcanbe viewedvia View ! Source.... The
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resultof View ! Source... is shovn in Figure4-8.

4.2.9. ESE Exiting

Operation: SelectingMain::File ! Exit will exit the ESE applicationand closethe
ESEGUI.

Err or/Inf ormation Messagesif thereis anopenDesignCarvasthatis modi ed and
not yet saved, an Informationdialog will pop up queryingwhetherto save the corre-
spondingdesign.The userswill be ableto cancelthe whole exit actionvia the corre-
spondingdialog button. If the usersacceptthe recommendatioto save the le, a le
saving actionwill be triggered(seeSectiond.2.3DesignSaving(page36)). Note that
thedesignsaving actioncantriggeradditionalError dialogswhichin turn canabortthe
wholeexit operationn caseof le errorsduringsaving.

4.3. Transaction Level Modeling

TransactiorLevel Modeling is a processof implementinga systemspeci cationon a
platform consistingof PEsandmemoriesnterconnectedvith bussesand CEs(bridges,
transducers)n orderto generatea respectre transactiorlevel model(TLM) of thede-
sign. During TL Modeling, the designersallocatePEsand memories pussesand CEs
andconnectheminto anintergral systemplatform.During mapping thedesignersnap
computationprocesse$o the PEsand end-to-endccommunicatiorchannelgo the net-
work of PEs,CEsandbussesProcesseare units of computationin the speci cation.
Theend-to-enadthannelsonneciprocesse enabldanterprocesslataexchangeor con-
necta processwith thememoryfor datastoring.Speci cally, TransactiorLevel Model-
ing consistf thefollowing tasks:

1.PE Allocation to allocate and select PEs/memories from the PE
databasein order to assemblethe system$ computing architecture (see
Sectiond.3.1PE Allocation(page42)).

2. PEMappingto mapthe designs computatiorentities(or processedp theselected
PEs(seeSectiord.3.2PE Mapping(page45)).

3. Network Allocationto allocate selectandde ne thecommunicatiometwork topol-
ogy (seeSection4.3.3NetworkAllocation (page49)).
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4. ChanneMappingto mapthedesigns global,system-lgel channelgo the selected
network of PEs,bussesaandCEs(seeSection4.3.4ChannelMapping(page58)).

5.TLM synthesisto automaticallygeneratean TransactionLevel Model from the
givenspeci cationbasednthedecisionmadeduringtheallocationof components
andapplication-to-platforrmapping(seeSection4.4 TLM Synthesigpage63)).

In orderto performTL Modeling, not all the tasksdescribedn previous sectionsneed
to be done.However, sometasksmustbe executedand mustbe executedin a certain
order Thesemandatorytasksandtheir executionsequencare:

1. DesignCreationor DesignOpening.

2. Preference&diting andDesignSettingsEditing.
3. PEAllocation.

4. PEMapping.

5. Network Allocation.

6. ChanneMapping.

7.TLM Synthesis.

8. DesignSaving and/orESEEXiting.

Note that steps3 through7 canbe performedrepeatedlyin aloop in orderto generate
multiple candidatel'L modelsin onedesignmodelingsession.
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4.3.1. PE Allocation

Figure 4-9. PE Allocation result.

UserscanselectPEs/memoriesut of the PE databasén orderto allocateandassemble
the systemarchitecturePE allocationinformationis storedin the designitself (*.eds )
asanannotatedataStructurecomponent.
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Figure 4-10. PE Parametersdialog.

Operation: In orderto do PEallocation,usersrst selectProcessingabin the Database
Window. The Processingab containsthe PE cateyory table,with eachrow represent-
ing one category of PEsin the databaselFor example,row SW Processors contains
all the general-purposerocessorsn the databaseThe supportedeEDS cateyoriesare
HardwarelPs,CustomHardwareor SW ProcessoiThe usersaddthe PEto thedesigns
platformby draggingthedesiredEDS componentrom its category anddroppingit into
the DesignCarvas.This createsa PE in the DesignCarvaswith the default PE_name.
Theresultof a PE Allocation actionis shovn in Figure4-9.

In the PEWindow, list of tabswith currentlyallocatedPEswill beshovn (Figure4-9).
Eachtablists the namesof ProcessedylemoriesandChanneldelongingto that PE.

PEscan be parametrizedafter instantiationby right-clicking on the componenin the
DesignCarvas.The Componenfarametedialogwill be poppedup (seeFigure4-10).
In this dialog, the userscanenterandcon rm all parametersor the given component
instanceto be allocated Userscanenterary valuefor any parametefwithin the value
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rangeallowed by the componenthy clicking into eachparametes value eld in the
dialog. Clicking the Ok button of the dialog will generatea newv customizedcompo-
nenttype with the selectedparameterandwill then allocatea new instanceof this
parametrizedype. Clicking the Cancel buttonabortscomponenparametrization.

In orderto remove a PE from the designs platform, userscanright-click on the target
PEto beremovedin the DesignCarvasandselectthe Remove PE option.Clicking on
theRemove PE will remove theselected?Efrom thelist of allocatedPEs.

Err or/Inf ormation MessagesDuring PEediting,if userdry to give PEsanamewhich
is alreadyusedasthe nameof anotherPEin the design,anError dialogwill be popped
up with a correspondingrrormessaganda queryto continuewithout savzing changes.
Answering'no’ will closethe Error dialog. Answering'yes' will abortandcancelthe
PE Parametergditingoperation.

During PE adding,whenaddinga PE, the selectedPE type is readfrom the database.
In caseof errorsduringdatabasepening(e.g. le errorsorwrong le format),anError
dialogwill be poppedup andthe PEaddingoperatiorwill beaborted.

4.3.2. PE Mapping

In orderto implementhecomputatiorin thedesignmodelontheallocatedcomputation

architectureonsistingof PEsandmemoriesusershave to beableto maptheprocesses,
variables(memory)and channelsin the speci cation onto the allocatedPEs.Hence,

mappingconsistof separat@rocessnapping,memorymappingandchanneimapping

tasks.

4.3.2.1. Process Mapping

Processmappingallows for mappingof processtypes/classes the designonto al-

locatedPEs, i.e. processmappinginformationis storedas annotationsat the process
classesn the design.A processis mappedto the PE by right-clicking on the corre-
spondingPE tab in the PE Window and selectingAdd Procesooption. This createsa

procesdisting in the PE tab with the default processhname.Processnappinginforma-

tion consistsof procesname,source les andprocessortsandit canbe accessedor

editingwith right-clicking onthe procesdisting.
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Procesfkenaming

Figure4-11. ProcessRenamingdialog.

Processenamings accessetby right-clicking onthe procesdisting andselecting
RenamédProces®ption. Theprocessiameline box canbeediteduntil key Enteris
pressedProcessenamings showvn in Figure4-11

Adding SourceFile(s)to the Process

Figure4-12. Adding Sourcesto a ProcesqC File) dialog.
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Theuserscanaddsourceles (*.c  and*.h ) to theprocessy right-clickingonthe
procesdisting andselectingAdd .C File(s)andAdd .H File(s)options respectiely.

An Opendialogwill be poppedup (seeFigure4-12). In this dialog, usersshould
rst specifythe le(s) directoryin Look-in box. Thecontentof thedirectorywill be
automaticallydisplayedn thedisplayboxin thecenter The le(s) typein the File
Typeboxdefaultsto C sourceles (*.c ) or C headerles (*.h ), dependingnthe
selectedption.All thesource/headeles with thespeci edtypewill bedisplayed
in thedisplaybox. Usersfurthertypein the le name(s)n File Typebox. Finally,

by clicking Open button,the le(s) with the speci edname(swill be selectedIf

usersclick Cancel button, thenthe actionof databaseelectionwill be cancelled.
Eitherclicking Open or Cancel buttonwill closethe Opendialog.

Viewing SourceFile(s) of the Process

Figure 4-13. Adding Sourcesto a ProcesqC File) dialog.
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The userscanview the sourcele(*.c and*.h ) of the processuy right-clicking
on the procesdisting and selectingView Source.An ESE DesignViewer dialog
will be poppedup (seeFigure4-13). In this dialog, userscanview the source le
textually and searchfor keywords. ChoosingMain::File ! Close will closethe
ESEDesignViewer dialog.

Adding Proces$ort(s)to the Process

Figure 4-14. Adding a ProcessPort to a Procesdialog.

The usersaddprocesgortsto the procesdy right-clicking on the procesdisting

andselectingAdd Proces$ortoption.An Add Proces$ortdialogwill be popped
up,asshavnin Figure4-14 Theuserscannametheprocesportin Nameline box,

andde ne its type by selectingoneoptionin the Type drop box. Upon selection,
the API box will automaticallydisplaythe selectedtype(s)of API(s). The users
canthennamethe API(s) belongingto thatport by double-clickingandwriting the
API functionsin the appropriatdines of the displaybox. Finally, by clicking Add

button, the processport with the speci ed API(s) will be selectedlf usersclick

Cancel button,thenthe actionof creatinga procesgportwill be cancelledEither
clicking Open or Cancel buttonwill closethe Add Proces$?ortdialog.
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4.3.2.2. Local Memory Mapping

Memory mappingallows for mappingof variableinstancesn the designinto exposed
memoriesof allocatedregular PEs.An exposedmemoryis addedto the PE by right-

clicking on the correspondingPE tab in the PE Window and selectingAdd Exposed
Memory option. This createsa memorylisting in the PE tab with the default memory
name.Memory mappinginformationconsistsof memorynameandsizeandit canbe

accessetbr editingwith right-clicking onthememorylisting.

4.3.2.3. Local Channel Mapping

Channelmappingattributesan end-to-endchannelto a pair of processesDepending
on the selectedroute, a channelcan be either local (i.e. belonging to a single
PE), or global (i.e. connectingprocesse®f different PEs), mappedto the network
of bussesand CEs. Local and global channelmappingis uniformly describedin
Sectiord.3.4ChannelMapping(page58).

4.3.3. Network Allocation

Network allocationandconnectionnformationis storedin thedesignitself (*.eds ) as
anannotatedataStructureallocationandconnectiortables.

Network topologyincludesan interconnectiorof communicatiorbussesand commu-
nication elementg CESs). The end-to-endchannelghat implementcommunicatiorbe-
tween processesre then mappedto the routesof bussesand CEs connectingthose
processeddence network allocationconsistf separatéusallocation,CE allocation,
network connectingandchanneimappingtasks.

© 2008,CECS 49



UserManualfor Embedded®ystenErnvironment: ESEVersion2.0.0

4.3.3.1. Bus Allocation

Figure 4-15. Bus Allocation result.

Operation: In orderto allocatea bus, users rst select Communicationtab in the
DatabaseWindow. The Communicationtab containsthe communicationcateyory
table, with each row representingone category of communicationmedia in the
databaselor example,category Bus includesall bussessupportedwith the database.
The EDS communicationcateyories are Network, Bus and Link. The useraddsthe
communicationcomponentto the designs platform by dragging the desiredEDS
componenfrom its catggory anddroppingit into the DesignCarvas.This creates bus
in the DesignCarvaswith the default Bus_nameThe resultof a Network Allocation
(addingabus)actionis shavn in Figure4-15,

In the ChannelWindow, list of tabswith currently allocatedbusseswill be shown
(Figure4-15). Eachtabliststhenamesf Proces€hannelsMemorychannelandFIFO
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channeldelongingto thatbus.

Figure 4-16. Bus Parametersdialog.

Bussescan be parametrizedafter instantiationby right-clicking on the bus compo-
nentin the DesignCarvas. The ComponentParameterdialog will be poppedup (see
Figure4-16). In this dialog, the userhasto enterand con rm all parametergwithin
catgyoriesof Arbitration, AddressingandSynch/Tansfer)for the givenbuscomponent
instance For example,addressinghe componentgonnectedo the busis donewithin
thetab Addressing seeFigure4-17). Userscanentervaluesfor Low andHigh Address
for any componenta Channel CE portor aMemory)by clicking into eachparametes
value eld in thedialog. To setthe synchronizatiortype for eachchannelthe userhas
to click on the Sync/Transfertab (seeFigure4-18). Here,synchronizatiorandpacleti-
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zationoptionsaresetperchannel.

Figure 4-17. Bus Addressingdialog.
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Figure 4-18. Bus Synchronization dialog.

Clicking the Ok button of the dialog will generatea nenv customizedcomponentype
with the selectedharameterandwill thenallocatea new instanceof this parametrized
type.Clicking the Cancel buttonabortscomponenparametrization.

In orderto remove a busfrom the designs platform, userscanright-click on the target
busto beremovedin the DesignCarvasandselecthe Remove Bus option.Clicking on
theRemove Bus will removetheselectedBusandall its connectiongrom theplatform.

Err or/Inf ormation MessagesDuring bus editing, if userstry to give bussesa hame
whichis alreadyusedasthe nameof anotherbusin the design,anError dialogwill be
poppedup with a correspondingrrormessagenda queryto continuewithout saving
changesAnswering'no’ will closethe Error dialog. Answering'yes' will abortand
cancelthe Bus Parameterditingoperation.
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Whenaddinga bus, the selectedbus type is readfrom the databaseln caseof errors
during databas®pening(e.g. le errorsor wrong le format),an Error dialogwill be
poppedup andthe PEaddingoperationwill beaborted.

4.3.3.2. CE Allocation

Figure 4-19. CE Allocation result.

Operation: In orderto allocatea CE, usersrst selectCE tabin the Databasé&Vindow.
The CE tabcontainsthe CE cateyory table,with eachrow representingnecategory of
CEsin the databasef-or example,catayory Bridge includesall bridgessupportedvith
the databaseThe EDS communicatiorcatgyoriesare Router Transducerand Bridge.
The useraddsthe CE componento the designs platformby draggingthe desiredEDS
componenfrom its category anddroppingit into the DesignCarvas.This createsa CE
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in theDesignCarvaswith thedefault CE_nameTheNetwork Allocation (addinga CE)
is shavn in Figure4-19,

In the ChannelWindow, list of tabs with currently allocated CEs will be shown
(Figure4-19. Eachtab lists the namesof ProcessChannelsMemory channelsand
FIFO channelselongingto thatCE.

Figure 4-20. CE Parametersdialog.
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Figure4-21. CE Schedulingdialog.

CEscanbeparametrizedfterinstantiatiorby right-clickingonthe CE componenin the
DesignCarvas.The ComponenParametedialogwill be poppedup (seeFigure4-20).
In this dialog, the userhasto enterand con rm all parametergwithin cateyories of
FIFO andScheduling¥or the givenbus componentnstancelUserscanenterary value
for any parametefwithin the valuerangeallowed by the component)y clicking into
eachparametes value eld in thedialog. Therearetwo tabs= Fifo andSchedulingln
theFifo tabe thesizeandpartitiontypesareset.In the Schedulingab(seeFigure4-21),
thetransduceschedulingpolicy is set.Clicking the Ok buttonof thedialogwill generate
anew customizeccomponentype with the selectecparameterandwill thenallocatea
new instanceof this parametrizedype. Clicking the Cancel button abortscomponent
parametrization.

In orderto remove a CE from the designs platform, userscanright-click on the target
componento be removed in the Design Carvas and selectthe Remove CE option.
Clicking onthe Remove CE will remove the selectedCE andall its connectiongrom
theplatform.

Err or/Inf ormation MessagesDuring CE editing,if usergry to give CEsanamewhich
is alreadyusedasthe nameof anotherCE in thedesign,anError dialogwill be popped
up with a correspondingrrormessaganda queryto continuewithout savzing changes.
Answering'no’ will closethe Error dialog. Answering'yes' will abortandcancelthe
CE Parametergditingoperation.
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Whenaddinga CE, the selectedCE type is readfrom the databaseln caseof errors
during databas®pening(e.g. le errorsor wrong le format),an Error dialogwill be
poppedup andthe PEaddingoperationwill beaborted.

4.3.3.3. Connecting the network

The network is constructedy connectingPEsand CEsto the bussesThis processs
donewith thefollowing operations:

PortAdding

Figure 4-22. Port Adding dialog.

By right-clicking onto a PE or CE in the DesignCarvasand selectingAdd Port
option,the userattributedthe communicatiorport to thatPE/CE.The PortAdding
is shavnin Figure4-22

Remaoe Port

Right-clickingontoa PE's or CE's port andselectingthe Remove Port from the
context menuwill remove thatportfrom the correspondindg®Eor CE.
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Connectingo theBus

Figure 4-23. Connectingto the bus dialog.

Userscanconnectthe PE/CEto the bus (hamedBus_name)y right-clicking on
the createdPE/CES port andselectingConnect toBus_name option. Generally
PE/CEportscanconnectedo bussesitherasbus master(M), busslave (S) or as
combinedous master/slae (MS). asshovn in Figure4-23

4.3.4. Channel Mapping

Figure 4-24. Add Channel contextmenu.
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Channelmappingattributesan end-to-endchannelto a pair of processesCreatinga
channelbegins by right-clicking onto a ChannelwWindow and selectingAdd Chan-
nel option. This actionis shavn on in Figure4-24. The ChannelType dropboxallows
the usersto selectamongthe following typesof channelsProcess-to-Proceshannel,
Memory ChannelandFIFO Channel.

Process-to-Proceg€hannel

Figure 4-25. Process-to-PocessChannel dialog.
Process-to-Proce§&hannels de ned with theinputtingthe valuesof the follow-
ing parametersasshowvn in Figure4-25
1. Name line box de nesauniquenameidenti er for thechannel.

2. DropboxDirection providesoptionsof UnidirectionalandBidirectionalchan-
nel. Unidirectionalchannelsonly transferdatafrom Process 1 to Process
2.

3. If thechanneis de nesasUnidirectional dropboxProcess 1 allowstheusers
to selectthesendingprocessOtherwisejt de nesthe rst processn thecom-
municatingprocesgair.
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4. DropboxProcess Port providesthe userswith thelist of availableportsof the
selectegrocessAvailableportshave no previously assigneadhannelgo them
andare,if thechanneis Unidirectional,de ned assendingor writing ports.

5. Similarly to Process 1, dropboxProcess 2 de nes eitherprocesgecever,
or the secondprocessn thecommunicatingprocesair.

6. Process Port lists previously unassignegbortsof the selectedprocesslif the
channelis Unidirectional,the listed portsare de ned asreceving or reading
ports.

7. Finally, two dropboyesfor routing give the usersthe list of available routes
betweerprocessedf thechanneis Unidirectional,only oneof thedropboxes
is active.

Memory Channel

Figure 4-26. Memory Channeldialog.

Memory Channeis a channekhatconnectsa processwith the Memory element.
Thechannels de ned with thefollowing parametersasshown in Figure4-26:
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1. Name line box de nesauniquenameidenti er for thechannel.

2. DropboxDirection allows usergto de ne achannels:Readonly, Write only
or Read/writechannel.

3. Userscan selectthe processhat accesseshe Memory from the list of pro-
cessepresentedn thedropboxProcess.

4. DropboxProcess Port providesthe userswith thelist of availableportsof the
selectegrocessAvailableportshave no previously assigneathannelgo them
andarede ned asreadingand/orwriting ports(dependingn the selectionin
channeDirection).

5. Userscande ne the Memory that Procesgeadsfrom and/orwrites into by
selectingrom thedropboxMemory. Only memoriesaccessablé.e. exposed)
to thechannehrelistedhere.

6. Low Address andHigh Address line boxesallow the userto de ne the ad-
dressrangeof the Memorythatis accessabl® the Proceswia this channel.

7. Finally, two dropboyesfor routing give the usersthe list of available routes
betweena Processanda Memory If the channelis Readonly, the dropbox
Memory->Process is theonly oneactive for selectionlf thechannels Write
only, theactive dropboxis Process->Memory.
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FIFO Channel

Figure 4-27. FIFO Channeldialog.
FIFO Channeis de ned with thefollowing parametersasshavn in Figure4-27.

1. Name line box de nesauniquenameidenti er for thechannel.

2. Next, theline box Size de nesthe storagecapacityof the FIFO channel(i.e.
thedepthof the FIFO queue).

3. The sendingprocesss de ned with selectionfrom the dropboxWriter, and

the correspondingi.e. writing) procesgort canbe selectedrom thedropbox
Port.

4. Similarly, the reading processis de ned by selectingfrom the dropbox
Reader, with thedropboxPort de ning its (reading)port.

5. Mapping line box allows the userto de ne whetherthe FIFO will be mapped
to theWRITER PE or READER PE.

6. Finally, thedropboxRoute givestheusersthelist of availableroutesbetween
two processesSince FIFO channelis by de nition unidirectional,only one
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dropboxde nestheroute.

Reviewing ChannelProperties

After creatinga channeluserscanaccesshannelpropertieshy right-clicking on
thelisting of thechannelvhosepropertiegshey wishto review andselectingProper
tiesoption.Channelistings Proces€hannelsMemoryChannelandFIFO Chan-
nelsfor arelocatedin the ChanneMWindow.

Remawing a Channel

Userscanremove createdchannelsy right-clicking on the channellisting in the
Channelwindow and selectingRemare Channeloption. This actionreleasesll
the portsthatwereassignedo theremovedchannel.

In orderto add a de ned channelto the design,userscan edit the listed channelpa-
rametersandclick the Add button. If usersclick Cancel button,thenall unsaed user
selectionswill be cancelled.Either clicking the Add or Cancel button will closethe
Add Channedialog.

Every channelconnectedo a systembus mustbe assignedcan addressange.Basead-
dressesndaddressnasksde ne theaddresspaceoccupiedoy the channebnthebus,
i.e.they de ne theaddresslecodingto be performedfor thatchannelNotethataddress
rangeswill later be usedfor automaticaddresselectionduring bus parametelassign-
ment.Theaddressesf channelsmappedo thesamebus mustnotoverlap.

Err or/Inf ormation MessagesThereareseveral errorsthat canhappenduring bus or
CE allocation:

1. Whenaddinga busor CE to the allocationvia the Busor CE Selectiondialog, the
selectedus/CEtypeis readfrom thedatabaseln caseof databaseeaderrors( le
errors,databaséormaterrors)duringthis operationanError dialogwill be popped
up andthe Bus/CEAdding operationaborted.

2.In addition, if during port nameediting userstry to give ports a namewhich is
alreadyusedasthe nameof anothemport of the samePE/CE ,a correspondinderror
dialogwill beshavn andtherenamingoperationis cancelled.
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4.4. TLM Synthesis

4.4.1. Generate Functional TLM

Generationof the functional TLM includesgeneratingSystemCcodefor the created
design,compiling andlinking the design les into anexecutabletlm binary. The code
generations startedby selectingMain::Synthesis ! Generate Timed TLM option
in themainmenu.

4.4.2. Generate TLM

Generatiorof thetimed TLM includesgeneratingSystemCcodeannotatedvith the es-
timatedvaluesof executiontime for computationand communicationcompiling and
linking the design les into an executabletim . The codegenerations initiated by se-
lectingMain::Synthesis ! Generate Timed TLM.

4.5. TLM Validation

45.1. Simulate Functional TLM

Simulationof thefunctional TLM is startedby selectingMain::Validation ! Simulate
Functional TLM. Thiswill pop-upthe SimulationOutputWindow dialog,which allow
usergto validatethe correctnessf thefunctional TLM execution.

45.2. Simulate Timed TLM

Simulation of the timed TLM is startedby selectingMain::Validation ! Simulate
Timed TLM. Thiswill pop-upthe SimulationOutputWindow dialog,whichallow users
to validatethe correctnessf thetimed TLM execution.

4.6. Performance Analysis

Following a successfutimed TLM simulation,userscanaccessand analyzethe esti-
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matedperformancef thecreateddesignatthetransactiorievel of communicationThe
total cyclesfor thesystemsimulationis shavn in theoutputterminal,andit is alsorecor
denin the le {project_name}.gc. The performanceof PEs,CEsandbuscomponents
in the designmodelcanbe reviewed by right-clicking on the componenof interestin
the DesignCarvasandselectingthe View Graph...option.

4.6.1. PE Performance Analysis

Figure 4-28.PE Performance Analysis dialog.
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Figure 4-29.PE Computation graph dialog.

Figure 4-30.ProcessComputation graph dialog.

PE PerformanceéAnalysisgraphis accesseavith right-clicking on that PE in the De-
sign CarvasandselectingView Graph...option. This actionpops-upa pie chartof the
selectedPE's performancedivided into the cateyoriesof idle time, Real-Time Oper
ating System(RTOS) overheadime, time spenton communicatiorandtime spenton
computation(idle, RTOS,comm,comp,respectirely). The PE performancepie chartis
shown in Figure4-28 By clicking on the computatiorslice,anotherpie chartis shavn
(seeFigure4-29). It displaysthe processeslicein the PE computatiortime. By further
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clicking on a processthe usercanseethe differentfunctionswhich composethe pro-
cesqseeFigure4-30. Thepie chartcanbe customizedy accessingvain::Customize
menu.Theavailableoptionsin viewing the performanceyraphareasfollows:

No Explode/ MediumExplode/ Heavy Explode

No Explodeis a default option for viewing a pie chart, which differentiateshe
seperateslicesof the pie by color alone.Userscanemphasizeéhe separatiorbe-
tweenpie slicesby selectingMediumor Heary Explode,which, in additionto use
of color, injectsextraspacebetweerpie slices.

QuantifyingPE Performance

PE's performancen termsof idle time and times spenton communicationand
computationcanbe quanti ed with aratio, their absolutevalues(in clock cycles),
percentag@aluesor with theirrespectre idle/comm/compabels.

ClosingPerformancénalysisWindow

Thepie chartwindow is closedby selectingMain::Window ! Close menu.

4.6.2. Bus Performance Analysis

Figure 4-31.Bus Performance Analysis dialog.
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Figure 4-32.Bus Data Transfer Analysis dialog.

Bus PerformanceAnalysisgraphis accesseavith right-clicking on the desiredbusin

the DesignCarvasandselectingView Graph...option. This actionpops-upa pie chart
of the selectedus' performancedividedinto the cateyoriesof idle time, time spenton

fetchinginstruction/datdif the Program/Datas storedn theexternalmemory)andtime
spenton transferringmessage®etweenprocessegidle, Program/Datagdatatransfer
respectrely). The bus performancepie chartis shaovn in Figure4-31 By clicking on
the Data Transferslice, the breakdevn of the datatransferby channelds shovn (see
Figure4-32). The pie chartcanbe customizedoy accessingVain::Customize menu.
Theavailableoptionsin viewing the performanceraphareasfollows:

No Explode/ MediumExplode/ Heavy Explode

No Explodeis a default option for viewing a pie chart, which differentiateshe
seperateslicesof the pie by color alone.Userscanemphasizehe separatiorbe-
tweenpie slicesby selectingMediumor Heary Explode,which, in additionto use
of color, injectsextra spacebetweerpie slices.

QuantifyingBusPerformance

Thebusperformancen termsof idle time andtimesspenton fetchingprogramin-
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structions/datanddatatransfercanbequanti ed with aratio, theirabsolutevalues
(in clock cycles),percentag@aluesor with their respectre labels.

ClosingPerformancénalysisWindow

Thepie chartwindow is closedby selectingMain::Window ! Close menu.

4.6.3. CE Performance Analysis

CE PerformanceéAnalysis graphis accessedavith right-clicking on the desiredCE in

the DesignCarvasandselectingView Graph...option. This actionpops-upa pie chart
of the selectedCE's performancedivided into the cateyoriesof time spentchecking
for processrequestsandtime spenton storing and forwarding message$o and from

the internal FIFO ( fo_check and fo_read_write, respectrely). The pie chartcanbe
customizedy accessingvain::Customize menu.Theavailableoptionsin viewing the
performanceraphareasfollows:

No Explode/ MediumExplode/ Heavy Explode

No Explodeis a default option for viewing a pie chart, which differentiateshe
seperateslicesof the pie by color alone.Userscanemphasizehe separatiorbe-
tweenpie slicesby selectingMediumor Heary Explode,which, in additionto use
of color, injectsextra spacebetweerpie slices.

QuantifyingCE Performance

The bus performancen termsof times spenton checkingthe internal FIFO and
readingfrom andwriting into the FIFO canbequanti ed with aratio, theirabsolute
values(in clock cycles),percentag@aluesor with their respectie labels.

ClosingPerformancénalysisWindow

Thepie chartwindow is closedby selectingMain::Window ! Close menu.
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4.7. Windo w Management

Window managemerdealswith themanagemendf DesignWindowsin theWorkspace.
Window managemerallows for closing,resizing,andarrangingof multiple simultane-
ouslyopenedesignWindows within the WorkspaceSpeci cally, thetasksfor window
managemerdre:

Window Closing

Userscanclosethe currentlyactive DesignCarvasin the Workspaceby selecting
Main::Window ! Close. In addition,ary of the DesignWindows canbe closed
by clicking onarespectreiconin thewindow'stitle bar.

Userscancloseall the currentlyopenedDesignCarvassin the Workspaceby se-
lectingMain::Window ! Close All.

In all casesclosinga DesignCarvastriggersa le closingactionfor the corre-
spondingdesignle (seeSection4.2.5DesignClosing(page37)).

Window Arranging

Userscan automaticallyarrangeDesign Carvassin the Workspacein a variety
of mannersSelectingMain::Window ! Tile will rearrangehe DesignCarvass
in the Workspacen a tiled fashion.SelectingMain::Window ! Cascade will
rearrangehe DesignCarvassin the Workspacen a cascadeananner Apartfrom
that, windows canbefreely resizedandmovedwithin the Workspaceby dragging
their title bar or borders.In addition, userscan maximize and minimize Design
Windows by clicking on arespectreicon onthewindow'stitle bar.

Window Switching

SelectingMain::Window ! Next or Main::Window ! Previous will switchthe
focusto andactivatethe next/previous DesignWindow in the list of openedwin-
dows. Using theseactions,userscan cycle throughthe list of windows. Design
Windows areorderedn thewindow list accordingto the orderin which they were
openedIn addition,userscanactivateandraiseary of theopenedDesignWindows
by clicking into thewindow.

Finally, the bottom of the Main::Window menucontainsentriesfor all currently
openedDesignWindows. Selectingary of thesemenuentrieswill activate and
raisethe correspondindesignCarvas.
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Window Toggling

Selecting Main::Window ! Project Manager or Main::Window ! Output
Window will toggle (turn on and off) displaying of the Project Window and
OutputWindow, respectiely.
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Chapter 5. Data Modeling

5.1. Processing Element (PE) Data Model

PE DataModel characterizethe structureof PE anda memorysub-systemilt consists
of the following three datamodels:DatapathModel, ExecutionModel, and Memory
Model.

Table 5-1. Model

Name Sub-Models
ProcUnit | DPModel,ExecModel,MemModel

Table 5-2. Attrib ute

Name Description Value Type Source
Namefor t
ype Userde ned .
type of processing Identi er String Userde ne
element

5.1.1. Datapath Model

Datapatimodelhasasetof functionalunitsandpipelineslt enumerateall thepipelines
andfunctionalunits availablein the PE. Multiple pipelinesareallowedfor superscalar
architecturesThismodelis composeaf asetof pipelinemodelsanda setof functional
unit models.

Table 5-3. Model

Name Sub-Models
DPModel |FuncUnit,Pipeline

5.1.1.1. Functional Unit Model

This modelconsistf type of afunctionalunit andits quantityin the PE.Delayfor the
functionalunitis speci edin operatiormodelexplainedlater.
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Table 5-4. Model

Name Sub-Models
FuncUnit |OperMode

Table 5-5. Attrib ute

Name Description Value Type

Source

Namefor type Userde ned

type (Jl;li‘tunctlonal Identi er String

Userde ne

Numberof the
) functionalunits
quantity availablein the | Int

PE

Datasheet

5.1.1.1.1. Operation Model

Functionalunit canoperatein several modes.For eachmodes,it hasdifferentdelays.
For example,ALU may have additionand multiplication modeswith differentdelays.

In this model,delaysfor eachoperatioormodesarespeci ed.

Table 5-6. Model

Name Sub-Models
OperMode

Table 5-7. Attrib ute

Name Description Value Type Source
mode Namefor type Userqle ned String Userde ne
of mode Identi er
Delay of
oplat functionalunit 1 Int Datasheet
for the
operatiormode
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5.1.1.2. Pipeline Model

Pipelinemodel consistsof a nameand a setof pipeline stagesit alsode nes branch
delaymodelwhichis a statisticalmodelthat storesthe branchpredictionpolicy, cycles
lost for mis-predictionand the averagemis-predictionratio. Pleasenote that current
versionof ESE doesnot usebranchpredictionpolicy for now. This attribute will be
usedwhenESEsupportsa dynamicbranchpredictionmodel.

Table 5-8. Model

Name Sub-Models
Pipeline |Stage
Table 5-9. Attrib ute
Name Description Value Type Source
Identi er for Userde ned .
name . . String Userde ne
thepipeline Identi er
Branch
: - TAKEN, .
br_pred_polig pre.dlctlon NOT_TAKEN String Userselect
policy
br penalt Cyclelostfor | Numberof Int Datasheeton
P y mis-prediction |cycles PE
Hit ratio from Simulation
br_pred_hit_rati 0.00, resultby ISSor
ranch FP .
- 100.00 virtual platform
prediction

5.1.1.2.1. Pipeline Stage Model

Pipelinestagemodelhasa setof pointersto a functionalunit thatis availablein that
pipelinestagelt consistof asetof pointersto functionalunitmodel.Pleasenotethatwe
candescribenon-pipelineddatapathy de ning only 1 stageinside of pipelinemodel.
For this, pleasaeferto the exampleof customhardwarein an AppendixB.

Table5-10.Model

Name Sub-Models
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Name Sub-Models
Stage FURef

Table 5-11. Attrib ute

Name Description Value Type Source
Iden?' er.for Userde ned .

name thepipeline . String Userde ne

Identi er

stage

5.1.1.2.1.1. Pointer to Functional Unit Model.

Pointerto functionalunit modelconsistsf type of functionalunit andnumberof avail-
ablefunctionalunitsin the pipelinestage.

Table5-12.Model

Name Sub-Models
FURef
Table 5-13. Attrib ute
Name Description Value Type Source
Namefor .type Typeof a . Datapathmodel
type of afunctional . .. | String
. functionalunit
unit
Numberof ule,lnti:hc?f
. functionalunits d . y . Datapathmodel
guantity . . functionalunit |Int
availablein the |.
ipelinestage in Datapath
PIP g model
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5.1.2. Execution Model

Executionmodelconsistf asetof operatiormodelsandschedulingoolicy. Eachoper
ationmodelmapsa operationto Datapathmodelandthe schedulingpolicy decideghe
executionorderfor a givenstreamof operations.

Table 5-14.Model

Name Sub-Models
ExecModel | Operation

Table 5-15. Attrib ute

Name Description Value Type Source
Operation
scheduling
algorithmused
sched by thePEsuch
asASAP,
ALAP, List
schedulingetc.

PIPELINE,

LIST SCHED String Userselect

5.1.2.1. Operation Model

This modelconsistsof the LLVM operationsandtheir mappingto a pipelineddatapath
asde ned in Datapathmodel.PleasenotethatoperationmodelusesLLVM operations
insteadof the speci ¢ setinstructionsetsor operationgo make estimationframework

re-tagettable LLVM operationsanbe easilymappedo the operationor instructions
supportedy the PE. To give anexample,'add’, ‘addc’, 'addk’ and'addkc' instructions
in theinstructionsetof MicroBlazecanbe mappedo 'add’ operationn LLVM instruc-

tion set.OneLLVM operationcantake careof several datatypes.Therefore datatype

of variablefor the operationshouldbe alsospeci ed. Unlessdatatypefor the operation
is notspeci ed,noinputor integertypeis assumed.

Themappingof LLVM operationto a pipelineddatapatitonsistsof two steps.The rst
stepis to mapanoperationto a setof pipelinestagesandthe seconds to mapavailable
functionalunitsto the pipelinestage.This mappingis doneby two referencespipeline
stagereferenceandfunctionalunit referencesxplainedlater.
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Table5-16.Model

Name Sub-Models
Operation |StgRef

Table 5-17.Attrib ute

Name Description Value Type Source
Nameof LLVM | LLVM . A setof LLVM

name . . . . String . .
instruction instruction instruction
Typeof operand int. oat, .

var_type for LLVM double String Userselect
instruction

5.1.2.1.1. Pipeline Stage Reference

Thepipelinestagereferenceonsistof two ags andapointerto apipelinestagede ned
in Datapathmodel. Two ags are'demancdperandand'commit result' thatspecifythe
pipelinestagesvherethe operatiomneedsoperandandcommitstheresult,respectiely.

Table 5-18.Model

Name Sub-Models
StgRef |FURef

Table 5-19. Attrib ute

Name Description Value Type Source
Pointerto a Nameof a . Datapathmodel
name - o String
pipelinestage |pipelinestage
Specify 'COMMIT,
ags ‘demand DEMAND Strin Userselect
g operandand |'COMMIT g
‘commit result’ | DEMAND'

5.1.2.1.1.1. Functional Unit Reference

Functionalunit referencas usedto associat@ pipelinestagewith functionalunitsused
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by operationin the pipeline stage.lt speci esa type of functionalunit alongwith its
operatiormode.

Table 5-20.Model

Name Sub-Models
FURef

Table 5-21. Attrib ute

Name Description Value Type Source
De Pointerto a Nameof a Strin Datapathmodel
yp functionalunit |functionalunit g
Operationrmode .
mode for afunctional Operatiormode String Datapatimodel
unit

5.1.3. Memory Model

Memory model de nes cachemodel and externalmemorymodel. Currentversionof
ESEcansupportonelevel cachein amemorysub-system.

Table5-22.Model

Name Sub-Models
MemModel | CacheMemory

5.1.3.1. Cache Model

Currentcachemodelis a statisticalmodel. The model speci es cachepolicy andits
delayfor aninstructioncacheanda datacachelt alsode nesaveragecachehit ratiofor
a setof cachesizes.Pleasenotethatcachepolicy is not usedin currentversionof ESE
now. This attributewill beusedwhenESEsupportsadynamiccachemodel.
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Table 5-23.Model

Name Sub-Models
Cache |InstCacheDataCache
Table 5-24. Attrib ute
Name Description Value Type Source
. . D-Mapped, .
policy Cachepolicy 2way-Set String Userselect
Delayfor an
i_cache_delay |instruction Numberof Int Datasheet
cycles
cache
d_cache_delay Delayfor an Numberof Int Datasheet
datacache cycles
5.1.3.1.1. Instruction Cache Model
Instructioncachemodelde nescachehit ratio for acachesize.
Table 5-25.Model
Name Sub-Models
InstCache
Table 5-26. Attrib ute
Name Description Value Type Source
Cachesizefor
i_cache_size |instruction Cachesize Int Datasheet
cache
Simulation
|_cache_h|t_ra11|8:achehit atio 0.00, 1.00 |FP rgsultby ISSor
virtual platform
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5.1.3.1.2. Data Cache Model
Datacachemodelde nescachehit ratio for acachesize.

Table5-27.Model

Name Sub-Models
DataCache
Table 5-28. Attrib ute
Name Description Value Type Source
d_cache_size Cachesizefor Cachesize Int Datasheet
datacache
Simulation
d—CaChe—hIt—rat&)achehit ratio 0.00, 1.00 |FP rgsultbylSSor
virtual platform

5.1.3.2. External Memory Model
Theexternalmemorylatenciedor memoryreadandmemorywrite arespeci edhere.

Table 5-29.Model
Name Sub-Models
Memory
Table 5-30.Attrib ute
Name Description Value Type Source
Theexternal
Numberof
r_delay memoryaccess Int Datasheet
cycles
lateng for read
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Name Description Value Type Source
Theexternal

w_delay memoryaccess| Numberof Int Datasheet
lateng for cycles
write

5.2. Bus Model

Thebusmodelde nesthe availablefeaturesanddelaysthatdistinguisheachprotocol.

Table 5-31. Attrib ute

Name Description Value Type
Busprotocol Nameof a .

type identi er functionalunit String

address_is_width \é\l/;gth of the"jwldreSSWidth in bits Integer

data_his_width \é\l’;:th ofthedata |\ :4thin bits Integer

max_number mastel\(laximumnumber

- - OP masterghebus | Numberof masters | Integer

allows
First ComeFirst

fcfs Senedarbitration | TRUE, FALSE Bool
policy

round_robin RoundRobin TRUE, FALSE Bool
arbitrationpolicy

priority Priority arbitration | o )2 ol g Bool
policy
LeastFrequently

least_freq_used |Usedarbitration TRUE, FALSE Bool

policy
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address/datphase

Name Description Value Type
Supportfor

arbitration_pipelinir @rbltratlon . TRUE, FALSE Bool
pipelinedwith
Addressphase
Arbitration Request

arb_req_delay delay 1 Integer
If aPEis adefault

default_master master(busparking)| TRUE, FALSE Bool

split_transactions Supportf_or Split TRUE, FALSE Bool
transactions

retry Supportior RETRY | 1o e a| s Bool
operations
Numberof cycles

retry_gcles beforea PEretries 1 Integer
Supportfor Timeout

timeout if aPEdoesnot TRUE, FALSE Bool
respond
Numberof cycles

timeout_gcles beforea Timeoutis | 1 Integer
called

preemption Supportfpr process TRUE, FALSE Bool
preemption

master_abort Supportfor Abort | TRUE, FALSE Bool

bus_lock Supportfor locking | o e £a) g Bool
abusto aPE

burst_mode Supportfor burst o e £n) g Bool
modedatatransfer
Lengthin cyclesof

burst_mode_length the burst 1 Integer
Presencef a

control_phase controlphasebefore| TRUE, FALSE Bool
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Name

Description

Value

Type

control_phase_leng

engthof the
controlphasen
cycles

Integer

address_data_pipe

Supportfor
Ipimglining between
addressinddata
phases

TRUE, FALSE

Bool
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Appendix A. XML stylesheet for PE Data Model

This appendixcontainsafull XML stylesheetor PE DataModel.

A.l. Data Type

<xs:simpleypename="IdentName*
< xs:restrictionbase="xs:string®
<xs:patterrvalue="_*[a-zA-Z][a-zA-Z0-9_J*"b
</xs:restrictior»
</xs:simpleype>

<xs:simpleypename="ldentNameList'
<xs:listitemType="ldentName'¥
</xs:simpleype>

A.2. Elements

<xs:complTypename="ProcUnitModel
< xs:attritute name="\ersion"type="xs:string'use="required*

< xs:elemenhame="procunittype="ProcUnit'minOccurs="1'maxOccurs="unbounded"
<xs:compleType>
< xs:attrilute name="type'type="xs:string"#

<xs:elemenhame="&ecmodel'type="ExecModel"'minOccurs="1'maxOccurs="unbounded*/
<xs:elemenhame="memmodelype="MemModel'minOccurs="1'maxOccurs="unbounded/
<xs:elemenhame="dpmodeltype="DPModel'minOccurs="1'maxOccurs="unbounded/
</xs:complType>

</xs:elemert

</xs:complaType>

<xs:compleTypename="ExcModel’>
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< xs:attributename="schedtype="ldentNamese="required*¥

< xs:elemenhame="operationtype="OperationminOccurs="1'maxOccurs="unbounded"
<xs:compleType>
< xs:attriutename="nametype="ldentName'ise="required*¥
< xs:attrilutename="ar_type"type="ldentNameuse="required*

< xs:elemenhame="stgreftype="StgRef'minOccurs="1'maxOccurs="unbounded"
<xs:compleType>
< xs:attrilutename="nametype="ldentName'lse="required*
< xs:attriutename=" ags"use="required®
<xs:simpleype>
< xs:restrictiorbase="xs:string®
<xs:enumerationalue="COMMIT"/>
<xs:enumerationalue="DEMAND"/>
<xs:enumerationalue="DEMAND COMMIT"/>
</xs:restrictiorr
</xs:simpleype>
< /xs:attribute>

< xs:elemenhame="furef'type="FURef'minOccurs="1'maxOccurs="unbounded'/
</xs:complaType>
</xs:element
</xs:complType>
</xs:element
</xs:complaType>

<xs:compleTypename="FURef*
< xs:attritute name="type'type="ldentNameise="required*
< xs:attritute name="quantity'type="ldentNameise="required%
< xs:attriutename="modetype="IdentNametise="required’¥
</xs:complType>

<xs:compleTypename="MemModeP>
<xs:elemenhame="cachetype="CacheininOccurs="0'maxOccurs="unbounded"
<xs:compleType>
< xs:attrilutename="polig" type="IdentNametise="required¥
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<!-- below is for cachewhich hasdistinctionbtni cacheandd cache-->
< xs:attriutename="i_cache_delayype="xs:int">
< xs:attriutename="d_cache_delagype="xs:int"5

<!-- below is for cachewhich hasno distinctionbtni cacheandd cache-->
< xs:attriutename="delay'type="xs:string"#

< xs:attriutename="cache_sizdéype="xs:string"#

< xs:attrilutename="i_cache_ratidype="xs: oat"/>

< xs:attriutename="d_cache_ratidype="xs: oat"/>

<xs:elemenhame="InstCach&ype="InstCachetinOccurs="0'maxOccurs="unbounded"
< xs:attritutename="i_cache_sizaype="xs:string"use="required*
< xs:attriutename="i_cache_ratidype="xs: oat" use="required*
</xs:element
< xs:elemenhame="DataCachdype="DataCachehinOccurs="0'maxOccurs="unbounded"
< xs:attritutename="d_cache_siz&y/pe="xs:string"use="required’¥
< xs:attrimtename="d_cache_ratidype="xs: oat" use="required#
</xs:element
</xs:complType>
</xs:element
<xs:elemenhame="memorytype="Memory"minOccurs="1'maxOccurs="unbounded"
<xs:compleType>
< xs:attrilutename="w_delaytype="xs:int"use="required*
< xs:attriutename="r_delaytype="xs:int"use="required*
</xs:complType>
</xs:element
</xs:complaType>

<xs:compl&Typename="DPModeP*
<xs:elemenhame="pipelinetype="Pipeline'minOccurs="1'maxOccurs="unbounded"
<xs:compleType>
< xs:attrilutename="nametype="ldentName'ise="required*
< xs:attrilutename="br_pred_poli¢' type="IdentNametse="required*
<xs:simpleype>
< xs:restrictionrbase="xs:string®
<xs:enumerationalue="TAKEN"/>
<xs:enumeratiorvalue="NOr _TAKEN"/>
</xs:restrictiorr
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</xs:simpleype>

</xs:attritute>

< xs:attrilutename="br_pred_hit_ratidype="xs: oat" use="required*
< xs:attrilutename="br_penaltytype="xs:int"use="required*

< xs:elemenhame="stagetype="StageinOccurs="1'maxOccurs="unbounded"
<xs:compleType>
< xs:attrilutename="nametype="ldentName'ise="required*

<xs:elemenhame="furef'type="FURef'minOccurs="1'maxOccurs="unbounded'/
</xs:compl&Type>
</xs:element
</xs:complType>
</xs:element

< xs:elemenhame="funcunittype="FuncUnit‘'minOccurs="1'maxOccurs="unbounded"
<xs:compleType>
< xs:attrilutename="type'type="ldentNameise="required*
< xs:attritlute name="quantity'type="xs:int"use="required*

<xs:elemenhame="opermodaype="OperModeminOccurs="1'maxOccurs="unbounded"
<xs:compleType>
< xs:attrilutename="modetype="ldentNametse="required'¥
< xs:attrilutename="oplat'type="xs:int"use="required*
</xs:complaType>
</xs:element
</xs:complType>
</xs:element
</xs:complType>
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Appendix B. XML stylesheet for Bus Models

<xs:compleTypename="BJS">

< xs:attritute name="type'type="ldentName'%

< xs:attritutename="address uls_width"type="xs:int"5»

< xs:attriutename="data_us_width"type="xs:int"5

< xs:attritutename="max_number_mastetgpe="xs:int"H

< xs:attritute name="fcfs"type="xs:bool"#

< xs:attritutename="round_robintype="xs:bool"F

< xs:attritute name="priority"type="xs:bool"#

< xs:attributename="least_freq_useti/pe="xs:bool"p

< xs:attritute name="arbitration_pipeliningype="xs:bool"#

< xs:attrilutename="arb_req_delayype="xs:int"H

< xs:attritutename="dedult_mastertype="xs:bool"#

< xs:attritutename="split_transaction$ype="xs:bool"#

< xs:attritute name="retry'type="xs:bool"#

< xs:attritutename="retry_gcles"type="xs:int"5»

< xs:attritute name="timeouttype="xs:bool"#

< xs:attritutename="timeout_ycles"type="xs:int"5

< xs:attritute name="preemptiontype="xs:bool"#

< xs:attritutename="master_abortype="xs:bool"#

< xs:attrilutename="lus_lock"type="xs:bool"#

< xs:attritutename="lurst_mode'type="xs:bool"5

< xs:attritutename="lurst_mode_lengthtype="xs:int"5

< xs:attritutename="control_phasdype="xs:bool"#

< xs:attrilutename="control_phase_lengttype="xs:int">

< xs:attriutename="address_data_pipeliningpe="xs:bool"#
</xs:compl&Type>
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Appendix C. Example XMLs

This appendixcontainsafull XML stylesheetor PE DataModel.

C.1. Example XML for MicroBlaz e

<ProcUnitModelversion="0.0.1">
<ProcUnittype="MICROBLAZE">
<ExecModelsched="PIPELINE*
< Operatiomname="ret>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="rgy" mode="RdRg"/>
</StgRep
</Operatior»
< Operatiommame="malloc*> <!-- allocatememoryfrom systemheap-->
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRef
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="reg" mode="WrReg"/>
</StgRep
</Operatior»
< Operatiomame="free* <!-- returnsmemorybackto systemheap-->
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
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</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="reg" mode="WrReg"/>
</StgRep
</Operatior»
< Operatiomame="alloca®* <!-- allocatememoryfrom currentstackframe-->
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="regg" mode="WrReg'"/>
</StgRef
</Operatior»
< Operatiommame="load*> <!-- readfrom memory-->
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRef
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="mem-Portmode="RdPort"*%
</StgRep
</Operatior»
< Operatiomname="store* <!-- write to memory-->
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="mem-Portmode="WrPort"#
</StgRef
</Operatiorr
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< Operatiommame="call> <!-- functioncall -->
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRef
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRef
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="rgg" mode="RdRg"/>
</StgRep
</Operatior»

< Operatiomame="br>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRef
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="addVar_type="int>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomame="addVar_type=" oat"™>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
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< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRef
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="FP-ALU"mode="FRdd"/>
</StgRep
</Operatior»
< Operatiorname="sub%Var_type="int>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRef
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="sub%Var_type="oat™>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="FP-ALU"mode="FRdd"/>
</StgRep
</Operatior»
< Operatiommame="mul'var_type="int>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRef
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRef
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-Mult/Div" mode="IntMult"/>
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</StgRep
</Operatior»
< Operatiommame="mul'var_type=" oat">
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="FP-Mult/Dv" mode="FPMult"t
</StgRep
</Operatior»
< Operatiomame="udv">
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-Mult/Div" mode="IntDv"/>
</StgRep
</Operatior»
< Operatiommame="sdi">
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRef
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
< FUReftype="int-Mult/Div" mode="IntDv"/>
</StgRep
</Operatior»
< Operatiomname="fdv">
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
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</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
< FUReftype="FP-Mult/Dv" mode="FPDv"/>
</StgRep
</Operatior»
< Operatiomame="urem* <!-- returnsremaindeiof a division-->
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
< FUReftype="int-Mult/Div" mode="IntDv"/>
</StgRep
</Operatior»
< Operatiorname="sren
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
< FUReftype="int-Mult/Div" mode="IntDv"/>
</StgRep
</Operatiorr
< Operatiomame="frem>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
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< FUReftype="FP-Mult/Dv" mode="FPDv"/>
</StgRep
</Operatior»
<Operatiommame="shl*> <!-- shift-->
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatiorr
< Operationame="shr> <!-- shift -->
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatiorr
< Operatiommame="Ishr*> <!-- logical shift -->
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="ashr* <!-- arithmeticshift -->
< StgRefname="1F">
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<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatiorr
< Operatiomame="and*
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatior»
< Operatiommame="or>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiorname="xor>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
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< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="fptoui*
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRef
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
< FUReftype="FP-ALU"mode="FPCvt"#
</StgRep
</Operatior»
< Operatiomname="fptosi*
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRef
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="FP-ALU"mode="FPCvt"#
</StgRep
</Operatiorr
< Operatiomname="uitofp>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRef
< StgRefname="EX" ags ="COMMIT" >
< FUReftype="FP-ALU"mode="FPCvt"#
</StgRef
</Operatior»
< Operatiomname="sitofp>

© 2008,CECS 97



UserManualfor Embedded®ystenErnvironment: ESEVersion2.0.0

< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="FP-ALU"mode="FPCvt"#
</StgRep
</Operatior»
< Operatiomname="icmp*
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatior»
< Operatiomname="fcmp>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="FP-ALU"mode="FPCmp*
</StgRep
</Operatior»
< Operatiomname="sete?
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
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</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatiorr
< Operatiomname="setne*
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="setle*
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRef
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatiorr
< Operatiomname="setge*
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatiorr
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< Operatiomame="setlt>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRef
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiorname="setgt*
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatiorr
< Operatiomname="castVar_type="int>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="castVar_type="oat">
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
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<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="FP-ALU"mode="FPCvt"#
</StgRep
</Operatior»
< Operatiomname="castVar_type="double®
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="FP-ALU"mode="FPCvt"#
</StgRep
</Operatior»

< Operatiomname="getelementpts"
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatior»
< Operatiomame="phi*>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRef
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRef
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
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</StgRep
</Operatior»
< Operatiorname="unreachable"
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiommame="ivoke">
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiommame="unwind>
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRef
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiorname="switch*
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
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</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomame="select*
< StgRefname="1F">
<FUReftype="InstFetch"mode="DEFAULT"/>
</StgRep
< StgRefname="1D" ags ="DEMAND" >
<FUReftype="InstDecode'mode= "DEFAULT"/>
</StgRep
< StgRefname="EX" ags ="COMMIT" >
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
</ExecModeb

<MemModeb

< Cachepolicy = "D-Mapped"i_cache_delay "1" d_cache_delay "1">
<InstCache_cache_size "1K" i_cache_ratic- "0.6614"5
<InstCache_cache_size "2K" i_cache_ratic="0.7917"5
<InstCache_cache_size "4K" i_cache_ratic= "0.8606"5
<InstCache_cache_size "8K" i_cache_ratie="0.9503"5
<InstCache _cache_size "16K" i _cache_ratie= "0.9779"5
<InstCache _cache_size "32K" i_cache_ratic= "0.9805"5~
<InstCache_cache_size "64K" i_cache_ratie=-"0.9817"5
<DataCachel_cache_size "2K" d_cache_ratie "0.6379"F
< DataCachel_cache_size "4K" d_cache_ratie "0.6661"5
< DataCachel_cache_size "8K" d_cache ratie "0.6714"5
<DataCachel_cache_size "16K" d_cache_ratie "0.6996"5
<DataCachel_cache_size "32K" d_cache_ratie "0.6996"5
<DataCachel_cache_size "64K" d_cache_ratie "0.6996"5~

</Cache

<Memoryr_delay="8" w_delay="3"/>
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< /MemModeb

<DPModeb
< Pipelinename="default"br_pred_polig ="TAKEN" br_pred_hit_ratie"60.00"br_penalty="2">
< Stagename="IF">
< FUReftype = "InstFetch"quantity="1"/>
</Stage
< Stagename="ID" >
<FUReftype="InstDecode'quantity="1"/>
</Stage
< Stagename="EX">
<FUReftype="reg" quantity="32"/>
< FUReftype="mem-Port"quantity="1"/>
<FUReftype="int-ALU" quantity="1"/>
<FUReftype="int-Mult/Div" quantity="1"/>
<FUReftype="FP-ALU" quantity="1"/>
< FUReftype="FP-Mult/Div" quantity="1"/>
</Stage
</Pipeline>
< FuncUnittype="InstFetch’juantity="1'>
< OperModemode="DERULT" oplat="1"/
</FuncUnit
< FuncUnittype="InstDecodetfuantity="1">
< OperModemode="DERULT" oplat="1"/
</FuncUnit
<FuncUnittype="rgg" quantity="32">
<OperModemode="RdRg" oplat="1"/
< OperModemode="WrRg" oplat="1"5
</FuncUnit
< FuncUnittype="mem-Portuantity="1'>
<OperModemode="RdPort'bplat="2">
< OperModemode="WrPort'oplat="1">
</FuncUnit
<FuncUnittype="int-ALU" quantity="1">
< OperModemode="IntALU" oplat="1"/5
</FuncUnit
< FuncUnittype="int-Mult/Div" quantity="1">
< OperModemode="IntMult" oplat="3">
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< OperModemode="IntDv" oplat="34"H

</FuncUnit

< FuncUnittype="FP-ALU" quantity="1">
< OperModemode="FRdd" oplat="6">
< OperModemode="FPCmptplat="3">
< OperModemode="FPCvt'oplat="3"5>

</FuncUnit

< FuncUnittype="FP-Mult/Dv" quantity="1">
< OperModemode="FPMult"oplat="6">
< OperModemode="FPDV" oplat="30"F
< OperModemode="FPSqrtoplat="6"/

</FuncUnit

</DPModeb
< /ProcUnit
< /ProcUnitModeb

C.2. Example XML for Custom Hardware

< ProcUnitModelversion="0.0.1">
<ProcUnittype="DCT32>
<ExecModelsched="LIST _SCHED*
< Operatiomname="ret>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="rgg" mode="RdRg"/>
</StgRep
</Operatior»
< Operatiommame="malloc®> <!-- allocatememoryfrom systemheap-->
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="reg" mode="WrRg'"/>
</StgRep
</Operatior»
< Operatiomname="free* <!-- returnsmemorybackto systemheap-->
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="regg" mode="WrRg"/>
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</StgRep
</Operatior»

< Operatiomame="alloca®* <!-- allocatememoryfrom currentstackframe-->

< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="regg" mode="WrRg'"/>
</StgRep
</Operatior»
< Operationame="load*> <!-- readfrom memory-->
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="mem-Portmode="RdPort"*%
</StgRep
</Operatior»
< Operatiommame="store* <!-- write to memory-->
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="mem-Portmode="WrPort"#
</StgRep
</Operatiorr
< Operatiommame="call> <!-- functioncall -->
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="rgy" mode="RdRg"/>
</StgRep
</Operatiorr

< Operatiomname="br>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiorname="addVar_type="int>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatior»
< Operatiomame="addVar_type=" oat"™>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="FP-ALU"mode="FRdd"/>
</StgRef
</Operatior»
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< Operatiommame="subYar_type="int>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatior»
< Operatiommame="sub%¥ar_type=" oat">
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="FP-ALU"mode="FRdd"/>
</StgRep
</Operatior»
< Operatiommame="mul"var_type="int>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-Mult/Div" mode="IntMult"/>
</StgRep
</Operatior»
< Operatiommame="mul'var_type=" oat">
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
< FUReftype="FP-Mult/Dv" mode="FPMult"#
</StgRep
</Operatior»
< Operatiomame="udv">
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
< FUReftype="int-Mult/Div" mode="IntDv"/>
</StgRep
</Operatiorr
< Operatiommame="sdi">
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
< FUReftype="int-Mult/Div" mode="IntDv"/>
</StgRef
</Operatior»
< Operatiomame="fdv">
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
< FUReftype="FP-Mult/Dv" mode="FPDv"/>
</StgRep
</Operatiorr
< Operatiomname="urem* <!-- returnsremaindeof a division -->
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-Mult/Div" mode="IntDv"/>
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</StgRep
</Operatior»
< Operatiorname="sren
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-Mult/Div" mode="IntDv"/>
</StgRep
</Operatior»
< Operatiomname="frem*
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
< FUReftype="FP-Mult/Dv" mode="FPDv"/>
</StgRef
</Operatior»
< Operatiomame="shl> <!-- shift-->
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatior»
< Operatiomame="shr® <!-- shift -->
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatiorr
< Operatiomname="Ishr*> <!-- logical shift -->
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="logic-SHIFT"mode="shift"#
</StgRep
</Operatior»
< Operatiomname="ashr* <!-- arithmeticshift -->
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="and*
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="or>
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< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatior»
< Operatiommame="xor>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatior»
< Operatiomname="fptoui*
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="FP-ALU"mode="FPCvt"#
</StgRep
</Operatior»
< Operatiomname="fptosi*
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
< FUReftype="FP-ALU"mode="FPCvt"#
</StgRep
</Operatior»
< Operatiomname="uitofp>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
< FUReftype="FP-ALU"mode="FPCvt"f
</StgRep
</Operatior»
< Operatiomname="sitofp>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
< FUReftype="FP-ALU"mode="FPCvt"f
</StgRep
</Operatior»
< Operatiommame="icmp*
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomame="fcmp>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="FP-ALU"mode="FPCmp%
</StgRep
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</Operatior»
< Operatiomame="sete¢®
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="setne*
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="setle®
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiommame="setge*
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatior»
< Operatiomame="setlt>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatiorr
< Operatiommame="setgt*
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="castVar_type="int>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="castVar_type=" oat">
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
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<FUReftype="FP-ALU"mode="FPCvt"#
</StgRep
</Operatior»

< Operatiommame="getelementpts"
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatiorr
< Operatiomame="phi*>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiorname="unreachable"
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="ivoke">
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRef
</Operatior»
< Operatiommame="unwind*
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomname="switch>
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
</Operatior»
< Operatiomame="select
< StgRefname="SINGLE" ags ="COMMIT DEMAND">
<FUReftype="int-ALU" mode="IntALU"/>
</StgRep
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</Operatior»
</ExecModeb
<DPModeb
< Pipelinename="default"br_pred_polig ="TAKEN" br_pred_hit_ratie"100.00"br_penalty="0">
< Stagename="SINGLE">
<FUReftype="reg" quantity="32"/>
< FUReftype="mem-Port"quantity="1"/>
<FUReftype="int-ALU" quantity="1"/>
<FUReftype="int-Mult/Div" quantity="1"/>
<FUReftype="logic-SHIFT" quantity="3"/>
<FUReftype="FP-ALU" quantity="1"/>
<FUReftype="FP-Mult/Div" quantity="1"/>
</Stage
</Pipeline>
<FuncUnittype="rey" quantity="32">
<OperModemode="RdRg" oplat="1"/
<OperModemode="WrRg" oplat="1"5
</FuncUnit
< FuncUnittype="mem-Port'uantity="1">
< OperModemode="RdPort'bplat="1">
< OperModemode="WrPort'oplat="1">
</FuncUnit
< FuncUnittype="int-ALU" quantity="1">
< OperModemode="IntALU" oplat="1"/>
</FuncUnit
< FuncUnittype="int-Mult/Div" quantity="1">
< OperModemode="IntMult" oplat="3">
< OperModemode="IntDv" oplat="20"5F
</FuncUnit
<FuncUnittype="logic-SHIFT"quantity="3'>
< OperModemode="shift"oplat="1"/
</FuncUnit
< FuncUnittype="FP-ALU" quantity="1">
< OperModemode="FRdd" oplat="2">
< OperModemode="FPCmpbplat="2"5
< OperModemode="FPCvt'oplat="2">
</FuncUnit
< FuncUnittype="FP-Mult/Dv" quantity="1">
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< OperModemode="FPMult"oplat="4"5
< OperModemode="FPDV" oplat="12"5F
< OperModemode="FPSqrtoplat="24"H
</FuncUnit
</DPModeb

< /ProcUnit
< /ProcUnitModeb

C.3. Example XML for OPB

<BUSdata_ ks width="32"
arb_req_delay "1"
arbitration_pipelining- "true"
address_data_pipelining“true”
address_s_width="32"
default_master "true"
bus_lock="true"
split_transactions "false"
retry = "true"
retry_g/cles="1"
timeout= "true"
timeout_gcles="16"
preemptiore "true"
burst_mode= "true"
burst_mode_length "240"
fcfs = "true”
round_robin= "true"
priority = "true"
least freq_used "true"/>
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