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1 INTRODUCTION

1 Intr oduction

1.1 What is ROME?

ROME stards for Research Operating System for Multimedia Engineering. ROME hasbeen developed
at NEC's Computerand Communicaibns Reseach Laboraory (C&CRL) in Princetm, New Jersg ,
as an effort to desigh and implementan operding sysem as a basc platform for multimedia research
appications.

ROME is an operaing systen thathasbeendesigred to managehigh speeddatastreamswithin a multi-

mediaervironmert. Thesysten s highly modular with functionality split betweermultiple processesTo

ensue a high throughpu with minimal overhreadROME providesa zero copy architecture wherepointer

referencego dataarepasgdarowndinsteadof databeingcopied Thegoalof thisappoachis to maximize
the utilization of a given hardware configurationmaking it possble to:

Createhigh perfomancesystenswith muchhigherdata throughputthancorventioral systems;

Build fastappicationsfor embedéd, mobile sygemswith lower perforomanceCPUs.

Consicering the latter point — espedlly in a world with more and more mobile compuing devices, a
fastopemting system ablefully to exploit the available hardvareis essatial for reasombleperfamance.
ROME is desgnedto sene this purpase.

1.2 Sowhydol needRTB?

Overtime ROME hasevolvedaway from theresarchstateto avery stabk andefficient micro-kernel OS.
Many compmentshave beenaddel overtime suchas:

Hardwaredriversfor Ethernet SCSI,graphcs chipsetsandinput devices;
Toolkits for Audio/Video suppat;

Userwindowing sysem.

As moreandmorecomporentshave beenaddedo ROME, it hasgottenmoreversdile but alsohasgotten
more comple to desin, build and configue a ROME sysem. RTB solvesthis problem by providing a
GUI that abstrats ROME desgn, build and configuration proceduresinto an easyto useuserinterface.
Thisredwesthelearning curve andspeedsup ROME software development.

With RTB you caneasily createand manageROME projeds. You cancreae andaddnew comporents,
using themtogetherwith existing compaentsthatarelocated on a CVS sener. You cancharge ROME
systan configurations and play with different target systan settirgs. All this functionality is integrated
into RTB.



1.3 Wheredol getRTB? 2 OVERVIEW

1.3 Wheredo| getRTB?

RTB is distributedin a. t ar . gz archve format. You cangetthe packagefrom:
http://rome. sour cef or ge. net

Browsethe Download secton of the siteandlook for the RTB packaye.

Thesoure code for RTB is alsoavailable. You canobtainthe sour@ code via CVS. Seethe CVSsedion
of the sitefor moreinformation

1.4 Moreusefulinformation

Look atthe Getting Sarted Guide for ROME to getmoreinformationon how to download, instal andrun
a ROME developmentervironmert. You cangetthe guideatht t p: // rone. sour cef orge. net/
in the Documentation sedion.

2 Overview

An overview of the RTB architectureis shovn in Figurel. RTB accesesbothCVSrepasitoriesaswell as
thelocd disk for existing ROME projed compmentssuchasModules, Targets and MessageSets. These
comporentswill bedescibedlaterin thedocument.

RTB doesnot integrateall the functiondity thatis neededto createa ROME systen. For now, the code
genegationandcodedownloadhappensthrough external processesRTB takescareof projectmanagment
andconfiguationandcreding the necesarybuild files.

2.1 ProjectBuild

Oncea project is defined and configured, RTB credesthe neessarybuild files suchasthe Makefiles,
certan Headeffiles andother configurationfiles thatareneede to compie the code.

2.2 Directories

RTB createsandreliesonacertai directory strudurefor keeping projed information Assuming/ hone/ rt buser/rthb
astherootdirectory, RTB will usethefollowing setip:

[/ horre/ rtbuser/rtb/ Hel l oWorl d

[/ hore/ rtbuser/rtb/Hel | oWworl d/ Modul es

/[ home/rtbuser/rtb/ Hell oWorl d/ Tar get s

/[ hore/ rtbuser/rtb/ Hel | oWorl d/ MessageSet s

Whenexecuing thebuild optionwithin RTB all the Makefileswill becreatel within theModul es direc
tory. To build the ROME tamet execuable,you will have to run make within thatdirectory.

8



3 INITIAL SETUP 2.3 Configuratonfile suffix
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Figurel: RTB architectureoverview

2.3 Configuration file suffix

RTB storesall its informationin spedfic configuation files. All RTB configuation file usethe same
syntax and have the suffix . rt b. Althoughthe< files only contan ASCII text and are easilyreadhble
using a standard editar, it is notrecommendedto chargethis files manudly. A simpletyping error could
corrupt a configuationfile, renceringit usekss.As RTB frequently readsandwrites corfiguration files,
it might be possble that informaton is lostif corfiguration files have beencorrupted.

2.4 Userinterface look and feel

Many of RTB featuwescanbeinvokedusingatoolbar button, thetoolbar menuor the context sensitve
popup menu (Figure 2) which canbebroucht up by clickingtheright mousebutton. It is alsopossilbe to
usehotkeyswhich activate certan functions. The hotkey combinationfor a specfic function is displayed
attheright sideof thatfunctionin the popup menu.

3 Initial setup

3.1 Starting RTB for the first time

Whenyou startRTB for thefirst time, it will creatthedirectory. rt br ¢ in yourhomedirectory (Figure
3). Thisdirectoryis usedto store RTB configuationdatasuchasthe project list, preferences andthe CVS
repository list. Thefilesin this direciory shauld never be changgd manualy asthis canresut in dataloss
or cawlseRTB to stopworking.

Also, the project list file andthe CVSrepository list file will be creaedin this directory during the first
start
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Figure2: Activating functionsin RTB

Figure3: First statup of RTB shoud bring up this window

10



3 INITIAL SETUP 3.2 Basicconfiguiation setings

3.2 Basicconfiguration settings
At first startyp RTB alsoinitializesthe configuation setthgsto default values. Usually thesevalues work
well, however, it is recanmendedhat you configue RTB to your specificneeals usingthe preference

dialog (Figure4). To corfigure RTB usethe File->Preferencesmenuor pressthe preferencesbutton in
thetoolbar.

Figure4: RTB preferencedialog

3.2.1 Projectsdirectay

In the Projectsabyou candefinethe directory whereyou wantto keepall your ROME projectfiles. Usu-
ally it sagoodideato createadedcatedRTB directory in your $HOMVE diredory (e.g./ hone/ gnagf | ow rt b).

3.2.2 CVSdiredory
You candefinethe tempaary directory that CVS will useduring your RTB sessio. The directory must

be readwritable by you andshoul have atleast5 MB of availablefile spa@. Unless you have secuity
issues,/ t np is agoodplace.

3.2.3 Auto update project status

Enablethis checlbox, if you like RTB to updde the CVS staus of the projed entries autanatically once
you openthe projed window. This way you will not have to updatethe statusmanudly. However, you

11



4 RTB MAIN WINDOW

shodd only usethis option if you have a fastconnection to the CVS sener. If you usee.g. a modem
dialup conrection you shauld notuseautoupdage.

3.2.4 Build Toolsdirectory

This entry spedfies theroot for the compiler tool chan utilities. Note thatthis is not the directory where
you keep yourtool chain executbles(e.g.gco. Thepathto theexecutdleswill becreaedusingthe CPU
typeandclass you specfy in thetarget desription (seechager).

3.2.5 Debhug messags

With the“enable dynamicdelug messags” switchyou candefinewhethe or not RTB shauld print delug
messagson the stardard output. This might be usefu in caseyou en@munte a problemwith RTB and
wantto sukmit a bug report. However, enabling this option might clutter up your terminalwindow, souse
it with cautian.

4 RTB Main Window

Figure5 shavs the RTB applicationmainwindow. Themainwindow appersdiredly after RTB hasbeen
startal. It shavs alist of existing projeds on your sysem. You canusethe Project menu to create, edit or
delete projects. As anexample, the project “NAT Box” is usedthroughaut this doacument. All mentioned

Figure5: RTB mainwindow

paths directories andfilenamegeferto this particular exampleproject.

12



4 RTB MAIN WINDOW 4.1 Creatinganew projed

4.1 Creatinganew project

To crede a new project, you needan existing CVS Repo#ory. A project will alwaysbe ass@iatedwith
a CVSrepasitory, andthis relation cannot be chargedafter the project hasbeencreaed. Soyou shoul
be sureto chocsetheright CVS repostory right from the beginning. If you do not have defineda CVS
repcsitory at this point, seeChapte9.1.1on page32 on how to addanew CVSrepasitory to RTB.

To crede a hew project selec thein the Project->New menu. A dialog (Figure6) will pop up andyou
canenterthe name, working directory andCVS Directory for the new project. Onceyou hit OK, the new
project entry will apperin the projectlist andyou canstat editing the new projed.

Theprojectlist will beautomaically savedto disk.

Figure6: Creatinga new projectin RTB

NOTE: Thediredory entry will autamatically expard usingthe defaut direcory from your RTB pref-

erercesandthe entaed project name. However, you can chang the diredory accading to your
neecs.

4.2 Editing aproject

To edit a projed, selectit from thelist andclick on the Project->View/Edit menu. The project window
for the selectedentry will apper onthescrea. In this window you canedit the propertiesof the project.
Seechaper5.5for how to dothis.

4.3 Deletinga project

If you wantto delde a project selectthe Project->Delete entry from the menu. You will be asled to
confirmyour intertion. If youclick YES, the project will be deletedfrom the project list.

Note: Theprojectdoesstill exist in the projectdirecory. Thatmeanghatthefiles arestill available and

arenotdeleedby RTB. Thisis afeaturethatshauld preventthe accicentallossof modifiedsoure
files.

13



5 PROJECTS

5 Projects

5.1 Projectrootdirectory

A project is always assaeiated with a paricular directory on your hard drive. The path of this direc
tory is constructal usingthe default project directory asdefinad in the RTB preferencesdialog andthe
project name. For exampke, if your defaut project directory is / home/ gnagf | ow/ rt b/ Pr oj ect s,
our “NAT Box” project diredory will be/ hone/ gnagf | ow/ rt b/ Proj ect s/ NAT_Box. All non
alphanumericcharactes of the project namewill be corvertedto theundescore( ) chaacter

5.2 Projectentry types

RTB (or ROME, depending on your view) definesthree different projectentry types:

Tamgets

A tamet contadns all informationthat is machinedepandent Usually you createatarget for avery
spedfic hardvare suchasa singe boad, an embedad systen or a spedfic configuration of an
evaluationsysem.

Messag Sets

A messag setdefinesa setof ROME messageand events for inter proces communcationin a
ROME systen.

Modules
Modulesarethe basicbuilding blocks of a ROME system.They confain theactwal souice code

5.3 Projectdirectory structure

Within the projed directory the foll owing diredory structureis createl to accommodtethe project com-
ponentslike Tamgets Messag Setsand Modules. For the “NAT Box” examplethe following directories
will becreatel:

[ horre/ gnagf | ow rt b/ Proj ect s/ NAT_Box

/ home/ gnagf | ow rt b/ Proj ect s/ NAT_Box/ Target s

/ horre/ gnagf | ow rt b/ Proj ect s/ NAT_Box/ Target s/ DDB- VR4111U- eval -
board

/ horre/ gnagf | ow rt b/ Proj ect s/ NAT_Box/ MessageSet s

/ home/ gnagf | ow rt b/ Proj ect s/ NAT_Box/ MessageSet s/ St andar d
/ horre/ gnagf | ow/ rt b/ Proj ect s/ NAT_Box/ MessageSet s/ Al arm

/ horre/ gnagf | ow rt b/ Proj ect s/ NAT_Box/ Modul es

/ home/ gnagf | ow rt b/ Proj ect s/ NAT_Box/ Mbdul es/d i b

/ horre/ gnagf | ow rt b/ Proj ect s/ NAT_Box/ Modul es/ NAT_Engi ne

/ home/ gnagf | ow rt b/ Proj ect s/ NAT_Box/ Modul es/ Net Mon

This structureresemlesthe directory strudure asit is creaedon the CVS sener.

14



5 PROJECTS 5.4 Projectentry statis

5.4 Project entry status

RTB defines asetof statisesfor project entiies. Thestatusof anentry canbeoneor moreof thefollowing:

unknown

The statis of the entry is currently unknown. This is usualy the case,if anentry hasbeennewly
addedor if RTB did notyetreceve theentrys CVS statusfrom the CVS sener.

upto date

Theently is consisten with the entryon the CVS sener.

locd only
Theently only existsasaloca copy. It hasnotbeenyet checledinto CVS.

localy modified

Theentry hasbeen modifiedlocally. This caneithea meanthatsouicefiles of a modulehave been
modifiedor propetiesof theenty itself.

filesadded

This statusonly appiesto modules. New files have beenadded to the moduleand have not been
chekedinto CVSyet.

files deleted

This statusonly apdiesto modules. Fileshave beenlocaly delgedfrom themodue andthemodulke
hasnot beenupdatedin CVSyet.

internal error

This statusshauld never occur It meansthat RTB cannot make sen® of an entry. If this statls
occus, you shoud delge theentryandrestart RTB.

5.5 Project Window

Eachprojectin RTB canbedispayedin its own projed window (Figure7). Thereis nolimit in how mary
project windows canbe opered at onetime, except the machinés resoucesandthe use’s capaility of
keepng contrd. The projectwindow consstsof four parts

Menular
Themenular providesfunctionsto manag the project.

Toolba

Many functionsof the menuareduplicatedherefor easeof use.Most frequently usedfunctionscan
beinvokedusing a single button click.

Projed basicsetting

The name,souce pathand CVS repostory are shownherefor fastproject navigation whenusing
multiple projectwindows.

15



5.5 ProjectWindow 5 PROJECTS

Figure7: ProjectwWindow

16



5 PROJECTS 5.6 ProjectOverview Tab

Detailed informationnotebook (tabg
Heremoredetaled information aboutthe projectis displayed:

— A treeshawing the project entiies;

— A list of processesglefinedin the project;

— A list of optionsusel for the project;

— Whether or notthe projecttargetwill contan delug information.

5.6 Project Overview Tab

The“Project Overview” tab (Figure8) showsa treecontaining all the tamgets,messag setsandmodules
thataredefinedin the projed. It displays the mostimportant attributesof theseentriesin the following

Figure8: ProjectOverview tab

columns:

Name
Thename of theentry.

User
Shaws the nameof the user who hascurrently locked this entry, if ary.

Tag
Thenameof thetag, if the entry hasbeenchecled out using atag definition.

Status

The curren status of the entry. This canbe a combiration of oneor morestatsesasdescibedin
secton 5.4

Checkoox
Thecheckboxindicates whethe or notthe entryis usedin the currentprojed.

17



5.6 ProjectOvervien Tab 5 PROJECTS

5.6.1 Adding entriesto a project

To addanentryto aproject you have two options:

Creatirg anew entry

To crede a new entry, seled¢ the catggory in the tree you wantto createin (target, messag set,
moduk). Presghe New button in thetoolbaror usethe Entry->New menuentry Whenusingthe
menuentryit is not necessaryto selectthe catayory in thetree,asyou canseled it from the menu.

Importing anentry

Toimportanentryfrom yourlocal filesysem,usethe Entry->Import->... menuentty. A filedialog
will askyoufor thelocation of the. r t b configuationfile of the entry you wantto import. Select
afile from the list andthe entry will be addel to your locd entty list. An imported enty will be
locd andnot asso@tedwith CVS. You will have to checkin the entry if you wantto manag it
with CVS.

Checkngoutanexisting entryfrom CVS

To checkout an entty from CVS, press the Repositay Manager button in the toolba or seled
the Entry->CVS checkout menuentry. Thiswill bring up the CVS Reposibry Managemwindow
whereyou canseled the entries you wantto ched out. Seechgpter9.3 on page 35 on how to do
this.

When cheching out an entry from CVS, it will be active by default (seeSections.6.4 and therdore
automdically includedin the next build.

5.6.2 Editing entries of a project
If youwantto edit an entry, selectthe entry from thelist and pres the View/Edit button in the toolbar
or select the Entry->V iew/Edit menuentry. Depending on thetype of the seleced ently, the appiopriate

view/edit dialog for theentry will appea. Edit thevaluesfor theentryandpres OK to closetheview/edit
dialog.

5.6.3 Deleting entries from a project

To delee anentryfrom a project, click the deletebutton in thetoolbar or seled¢ Entry->Delete from the
menu.RTB will askyouto confirmthe deleion of theentry.

Note: Theenty will be delgedfrom the project entry list, however, it will not be deletad from the disk.
Thisis asafey featue to prevententriesfrom beingdelgedaccidently.

5.6.4 Defining active entries

Whenanenty appersin theentrylist, it doesnot necessarily meanthatit alsousedto build the project.
You canselecttheentriesthatwill beusedfor building thetamget systen by selecting thecheckboxesatthe

18



5 PROJECTS 5.7 ProcesesTab

Figure9: Activated project entry

right side of the entry A greencheder will appearto indicatethatthe entry will be usedwhenbuilding
the system(Figure9). Checled outentrieswill beactive, newly addel entries will beinactive by default.

Thisis usefd if youwantto select betweensimilar, but slightly different,modulesor target definitionsfor
building a sysem. You caninclude both targetsinto your projectandselect eithe oneof themto testout
the effects Thesames, of cours, truefor moduesandmessag sets.

5.7 Processe3ab

This tab (Figure 10) shows a list of currently defined processeswhich will runin the modulescontaned
target system. It only shavs processeghatarein active modules, it will not shav processesof inactive
modules.

Figure10: ProjectProcesseTab
Whenamoduk containing processeds addedto the project andactivated,its processewvill appearin the
processlist with their default setingsasthey aredefinedin the module.

Thelist will be sorted by the orde in which thei ni t functionsof the processeswill be called during
initi alization of ROME.

5.7.1 ChangingProcesssettings

You can charge the processsettirg on a per projed bask. Selectthe processin the list and pressthe
Changehbutton or double click the processentry. The processedit window (seeFigure24) will appea
andyou canchargethe setingsfor the process.Thechangeswill only affect the current project andwill
not trander to ary other project.

A changedprocesswill beindicatedby alittle percil ontheleft sideof the processentry.

19



5.8 OptionsTab 5 PROJECTS

5.7.2 Reverting changes

If you wantto reset the values of a processto its default settings (as definedin the modulewherethe
processis defined) seled the proces from thelist andpres the Resetbutton.

5.8 Options Tab
The “Options” tab (Figure 11) shaws a list of all available optionsin all active moduesin the project.
You can select whetheror not an option is activated. Active options will gereratea #def i ne in the

Har dwar e. h includefile. Thisway you canpassdefinitionsto soure files without charging the soure
codeitsdf.

Figurell: ProjectOptions Tab

5.8.1 ChangingOption values
You canchange the value of an Option by enteing the new valuein the 'Current Definition in Project
textfield andpressng the’Change’ button. The Option valuewill thenbe changedfor this project only. In

otherprojectsthe changsherewill have no effect. A chargedOptionvaluewill beindicated by allittl e
pendl nearthe OptionID.

5.8.2 Option Default values

You canched the default value of the Option by selecing the 'Defaut’ tah If you wantto revert the
Optionvaluefor this projectto its original default seting, pres the 'Reset’ button.

20



6 TARGETS 5.9 Misc Tab

5.9 Misc Tab

As the namemight let you exped, the “Misc” tab (Figure12) shov miscelaneots featues, optionsand
seledions for the project. Currenty there is only one chedkbox which lets you decide whether or not a
symboltable for the ROME dehuggershoud be genegatedandincludedinto the tamget. Of cours, this
only makesserse,if you have implemered a dehugger (or andher moduke that needsthe symbd table
for yourtamet.

Figurel2: Projed Misc Tab

6 Targets

Tamgets descibe the configuration of specfic target hardware setus. Therefae, a target contdns all
informationthatis machire depemlent. Usually onecreatesatarget for avery specfic hardwaresuchasa
sinde board anembed@dsystan or a specfic configuation of anevaluaion system.Thetarget contains
thefollowing information:

CPUtypeandclass(e.g. MIPS r4300);

CompilerLinker setings suchascompier/linker flags,warning/opimization level anddebuginfo
flag;

Definitionsfor the make proces;
Definitionsfor a specfic install task
Hardwaredefinitionslike memorylayout, 10 spaesetc.

Mostof thetimeyou can not re-useatamget for anadhersysem,however, youmightbelucky if thesysems
areclosdy relaied.

6.1 Targetconfiguration file

In our example, thetarget configuration file will be storedas

[ horre/ gnagf | ow rt b/ Proj ect s/ NAT_Box/ Tar get s/ DDB- VR4111U- eval - boar d/ DDB-
VR4111U- eval -board. rth

At first, it seemsa bit odd, thatthe nameof the target actudly appearstwice in the path,asa direcory
nameand asthe filenameitself. However, this namingmalkes CVS opeitions muchmoreintuitive and
easie.
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6.2 Targetdialog

You canopen the tamget dialog (Figurel3) by seleding a target from the list in the project window and
clicking the Edit button or seleding the Entry->V iew/Edit menuentry This dialog providestextfields

Figure13: Tamge Dialog

to ente a nameand descrption for the target aswell asa setof notebooktabsto entermore spedfic
informationsuchas:

CPUclassandtype
CompilerandLinker settirgs
Makefile definitions

Install definitions (suchasscripts)

Hardwareconfiguration
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6.2.1 CPUclassandtype

The CPU classand type define, togetter with your toolchain basepath setting in the prefeencesdi-
alog, the pathto the toolchain for a specific processor If, for example, your toolchain basepath is
/ p/ sal rome/ v2. 0/ Tool s, your CPUclassis MIPS andthe CPUtypeis setto r4111, yourtoolchain
pathwill expandto:

[ p/sa/rone/v2.0/ Tool sIMPS/ r4111

WhenRTB creatsMakef i | es for thetarget build, it will includethis path. All toolchain executdles
mustbelocatedin this diredory in order to run asucessfu nake.

6.2.2 Compiler and Link er settings

In the “Compiler/Linker” tab (Figure14) you candefinethe compier’s behaviourwhencompiling your
souicefiles. You canenterthefollowing information:

Figurel14: TargetDialog CompilerSettings

EnableCompile Warnings

This checkboxdefineswhethe or notthe compilerwill geneatewarning messagewhencompile
your code.If you enablethe checkboxit will addthe”- Wal | ” flagto thelist of compile flags.

EnableDelug Info
Enabling this checkboxis equivalentto addngthe“- g” flagto the compiler flags.
Optimizaion

Thisline cortrolstheamoun of compilercodeoptimization Thesettigsaddthe“- O1”, “- Q2" or
“- 3" compier flags,respectively.

Additional CompilerFlags

In thistextfield you canente morespedfic compile flags,whichwill beaddeal to thecompier flag
list.
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Additional AssemblerFlags
Theseflagswill beaddel to the assenbler’s flag list.

Linker Flags

Enteradditon linker flagshere.

Input File

RTB geneatesaninputfile for thelinker. Theinput file contansall information thelinker needto
know suchasoutput file format, memorylayout of the target executableanddefinescertan labek
suchas_bss or_end. Thecorrectnes of thisentryis crucid for creding aworking execuable. If
you arenot familiar with thelinker input file syntaxor sematic, you shout not charge this entry.
If you wantto crede a new tamet for a processorclassfor which aninput file definition already
exists, it might work in somecasego copy this entry Referto thelinkerdocumentation, if you have
ary probems.

Enteror chargethevalues andpressOK to updae thetamget settirgs.

6.2.3 Makefile definitions

In the “Make” tab (Figurel15) you candefinethe make rulesfor compiling your sourcefiles. As usually

Figure15: TargetDialog Make tab

all ROME source files are written in Assembler C or C++, thes rulesare alwaysthe sameand canbe
re-used from project to project. however, you might wantto addcertan rules,if you, for example,have

a specfic input languagewhich hasto be pre-processedor compiled by a specfic tool, you canaddthe
build rule for thesefile here.
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6.2.4 Install definitions

The*“Install” tab shownin Figurel6 allows you to entercommand for instdling the executdle on the
tamget. Thesecommand will beaddedto thei nst al | : sectian of theMakef i | e. Soyou canexecue

Figure16: TargetDialog Instdl tab

thesecommandwith themake i nstal | commandine in your shell

6.2.5 Hardware definitions

Figure 17 shaws the “Hardware File” tah Here you canaddthe hardware definitions for your tamet.
Thesesettimgs arevery specific. You will have to look up your target hardware spedfications in orde to

Figurel7: Tamget Dialog HardwareFile tab

know which valuesto enterhere.

7 MessageSets

A messag setdefinesasexpeced, a setof ROME messagsandevents.Althoughit is calledamessag
set,it actudly contans definitionsfor bothmessgesand events. Thesemessagsandevents areusedfor
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inter process communcation of modulesin a ROME systan. Somemessag sets,like “Standad”, are
requred for almostary concevablesygem. Othermessag setsareonly used if spedfic functions are
needkd (e.g.timerfunctiondity).

7.1 MessageSetconfiguration file

In our example, the messag setconfigumationfile for the “Standad” messag setwill bestaredas
[ horre/ gnagf | ow rt b/ Proj ect s/ NAT_Box/ MessageSet s/ St andar d/ St andard. rtb

As mentioredfor target configuationfiles, the pathnamingis defined by CVS.

7.2 MessageSetDialog

To openthe messageetDialog (Figure 18), seled¢ a messag setfrom thelist in the project window and
click the Edit button or selectthe Entry-V iew/Edit menuentry.

Figure18: Messa@ SetDialog

You candefinethe nameof the messagesetandthe baseaddres for messge andeventnumkbering. RTB
will crede#def i nes andC struct s intheMessages. h file andusetheinformationprovidedhere
for messageand event code numbeing. You must make surethat messag setbaseaddessesdo not
overlapto prevert conflicts

Onthelower left sideyou canseled from thelist of messgesandeventsfor the messge set.
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7.2.1 Adding a message

To addamessag or eventsimply selecttheapprgriatetabandenterthe nameandC struduredefiniions
in thetextfields. Presghe Add button to addthe messag or eventto thelist.

7.2.2 Edit amessae

To change a messag or event, select it from the list and simply change its values in the textfield. The
chargedvalueswill automatcally beupdatdin themessgesetonceyouleavethedialogor selectanaher
messag/event

7.2.3 Deletea messag

To deleteamessage, seled themessgefrom thelist andpres the Remove button.

8 Modules

Modules arethemainbuilding blocksof a ROME sygem. A modulecontainsamodule deription which
contins:

A list of processeghatarerunning in the moduleaswell astheir priority, stadk sizeandkey entty
points;

A list of sourcefiles thatareusedfor building the module

Definitionsfor creatng alibrary versionof the module(notimplementedyet);

A list of optionstha canbe appied to the module.

8.1 Module configuration file

Themoduleconfiguationfile for the module“NetMon” in our examplewill be stored as
[ horre/ gnagf | ow rt b/ Proj ect s/ NAT_Box/ Modul es/ Net Mon/ Net Mon. rt b

Within the/ hone/ gnagf | ow/ rt b/ Pr oj ect s/ NAT_Box/ Modul es/ Net Mon/ directory, RTB will
alsostore all sourceandheacbr files assocatedwith the “NetMon” module.

8.2 Module Dialog

Themoduk dialog (Figure 19) givesyou thepossbility to editall importent attributesof amodule When
themoduledialog is activated for thefirst time, it comesup with the “Proceses’tabactive. If you seled
anoher tab, this settirg will be remembeed for the next time you openthe modue dialog, evenif you
openandhermodule
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Figure19: Module Dialog

8.2.1 Processstab

The “Processes”tab (Figure 20) showsa list of the processedlefinedin the module It displays the
informationabou:

Init orde of the process

Nameof the process

Nameof theinit function, the mainprocessfunction andthe quete hander function
Proces priority

Proces stacksize

Theserepreentthedefault valuesthatareusedwhenanen modue is added to aproject. They aredefined
on a permodulebasis. However, they canbe changed on a per projed bask in the projectwindow (see
sectbn 5.7, page 19). Change®n projectbags will not affect the settirgs of the moduleconfiguration.

You canadd, edit anddelete processentriesfrom the modulecorfiguration by selecting a processfrom
thelist andclicking the oneof the buttonson theright sideof the procesdlist.
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Figure20: Module dialog“Procesgs”tab

Figure21: Module Window “Source Files” tab
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8.2.2 SourceFilestab

The“Source Files” tab (Figure21) givesyou the ability to add or remove source files from the module.
You can selectbetweenC (which include Assembley and H(ead€) files andadd or remove files using
the buttonson the right side of the dialog. Whenadding files you will be asked,if you wantto copy the
filesinto themoduledirecory, or justaddthemto the configumation. Usually you wantto copy themfrom
anotter location into the modulke directory. However, in somecase (e.g. you areaddng new filesinto an
already existing modue directory) you just wantto make the new files known to RTB. In this caseyou
don’'t needto copy thefiles (althoughit would do no harm).

For Headerfiles you can selectwhich files shauld be exported, e.g. which files shoud be placedinto
themaini ncl ude directory whenthe target systemis built. It makessenseo definethe interfaceof a
modulein a specificheackr file, which will then be exported, while keepng definitions, thatshoud only
be knowninside the module,in private heackr files. To export a heackr file you cancheckthe checkox
attheleft sideof thefile entry In theexampke in Figure22 thefile nnon. h is exported, while the othe
two files areprivate to the module

Figure22: Exporing Headeffiles

8.2.3 Library Settingstab

The“Lib Settirgs” tab hasno function yet, asthis functionality is not yetimplemened.

8.2.4 Optionstab

Every modulecancontain a setof options. A module option will be trarslatedin to a#defi ne when
the systen is built. Options therdore enabbe the possbility of creding condtional codeor of providing
certan valuesto take effect at compiletime. The option tab (Figure23) givesan overview of the options
definedin the moduke. You canselec¢ options, edit their values add or delete them. To edit an option,
simply select it from the list and chang the option value on the right side of the dialog. To delge an
option, seled it from the list and pressthe deletebutton. To add a new option, enteran option name
into the textfield, enter the option value (if appropiate) and press the add button. Option valuescanbe
anything from single digit numbes to complex strucuresor code. Remembethat the option value will
appar on the right side of the #def i ne. If you wantto usemultiple lines, you will have to addthe
baclkslashe (\ ) attheline endirgs
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Figure23: Moduledialog “Options” tab

8.2.5 Proces view/edit dialog

This dialog (Figure24) givesyou the option of creatirg or changng a processin a module.Simply ente
thevaluesyou wantinto the appopriate fieldsandpressOK.

The“Processusesstdo” checlkbox mustbe enalled if your processuseslO functionslike, for example,
printf(). If this checkox is enalled, the ROME initialization codewill open a conrectionto the
systan consde for this process. This preaimes,of course that a consde proces is includedin the
systen.

Note: Thenamewf theinit function, theprocessmainfunction andthe queuehander expard asyoutype
in the processname. Usuallyit's a goodideato keepthes namesasit will prodice a corsisten
namirg schemethroughaut modules However, for whatever rea®n, you canchangethe namesof
the functions afteryou completel typing the processname.

9 CVS Repositories

CVSrepostories defineCVS senesin the network thatcontan ROME tamgets,messagesetsor modukes.
You cancheckout ROME compaentsfrom aCVSrepasitory anduseit in your project. It doesnotmatter
wherethe CVS repostory is actually located. As long asyou know the sener name theroot pathfor the
ROME repasitory onthe senerandtheusename/mssvord combindion, you canusethe CVSrepostory.
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Figure24: Proces edit dialog

9.1 CVS Repository Window
Whenyou first startRTB andopenup the CVS Reposibry Managerwindow it will be empty You will

have to addCVSrepositoly senerentriesin orde to usethem. After you have donethatyou getawindow
like shavnin Figure25. Thiswindow showsallist of all known repcsitoriesaswell asthe senerlocation.

Figure25: CVS Reposiory Manage Window

9.1.1 Adding a CVS Repository
To adda new repasitory, press the Add button. Youwill be presetedwith a dialog (Figure26) to ente
theinformationabaut therepcsitory andthe sener onwhichtherepostory resides.Youwill haveto ente

thefollowing information:
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Figure26: CVS Repodtory addedit/view dialog

Repos#tory Name

The nameof the repasitory entry. This is the nameasit will appearin the repositoty list in the
repasitory managewindow. Thisis not the nameof the sener.

CVSrepostory location

The place wherethe repostory resides. This canbe your local machire or a sener. If you seled
sener you alsohave to provide:

— Senername
The nameof the sener machire. This is the real nameof the actual CVS sener. In our
example the nameof the machine andthe entry arethe same.Thisis, of course,not necesary
— Usernane/Rassvord
Theusenamepassverd combindion for the CVS sener. If you setup your own sener, you
will know it, othewise askthe adminigrator of the sener. If you do not wantto storeyour
passvord in the RTB configumtion file, you canactivate the ask me checkbox In this case
RTB will askyou for thepassvordif it needst. It will notbe stored your disk.

CVSRootDirectory for Reposiory

Hereyou haveto enterthe CVSroat diredory asit is definedfor theROME repostory onthesener.
Again, if you setup therepostory yourself, you will know theroot directory. If not, you will have
to askyour the systen adminstrata.

UsecompeessionwhenaccessingCVS Sener

CVS canusecompresion whentranskrring files. This is very usefd, if you usea slowv network
comectian suchasamodemor you have asenerontheothe side of theglobe. If in doubt, activate
thechedbox. It won't hurt.
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Onceyou have enterel all informaton, pres OK to addtheentty to thelist.

9.1.2 Edit a CVS Repository entry

To editanentry, select it from the list and pressthe Settingsbutton. The samedialog asdescrbedfor
adding entiieswill be usedfor charging anentry.

9.1.3 Deletea CVS Repositay entry

To delge a repostory entry, select it from the list and pressthe Delete button. You will be asled to
confirmthe deldion andthe entrywill beremovedfrom thelist.

9.2 Browsinga CVS Repository

To browsethe contentsof a CVS repostory, pres the Browse button. A repostory brovserwindow
(Figure 27) apperson the screem and shavs the content of the repostory in form of a entry tree. The

Figure27: UnassoiatedCVS Repositoay BrowserWindow

treelooks very similar to thetreein the project overview tab of the projectwindow. However it shovsthe
entrieslocaiedon the CVS sener.

Therepostory browserwindow showvn in Figure27 is not associated with any project. You canbrowse
therepostory andupdat thetree,but you cannot check out any modulesat this point. In orderto ched
outmodules,you have to asseiatethe browserto a certan project. Seesecton9.3 on how to do tha.
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9.3 Checkingout an entry

To checkout an entry, pressthe Repositay Browser button in your projectwindow. This will opena
repcsitory browse window (or raise analrealy existing window of that repcsitory) andas®ciateit with
the project. As you canseein Figure28, it now contans the nameof the project anda checlout button.
To check out oneor moreentries,simply select themandpressthe Checkout button.

Figure28: AssocatedReposibry BrowserWindow

9.3.1 Checkingout a singleentry

If youwantto check out a single entry, you will be presemedwith a checlout dialog asshownin Figure
29. If you wantto ched out the currentverson of the entry, you cansimply click OK. However, you
have the option to check out a specfic verdon of theentty by seleding the“Choose Tag” radobutton and
seleding atagfrom thelist. The“Entry Info” textfield will shav addtional informationabaut theselected
tag,asit hasbeenentera whenthe entry waschededin.

9.3.2 Checkingout multiple entries
If you select morethan oneentry, you will not have the option to choosespeific tagsfor eachentry. A

remincer dialog (Figure30) will appea on the screen to confirm that you wantto check out the latest
version of all selecedentries.
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Figure29: Checloutdialogfor asinge entty

Figure30: Info dialog whencheckng out multiple entries
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