Using Integrity simulator with
IBM® Rational® Rhapsody®
Developer for Ada
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The Instructions In this document have been
designed for AdaMulti v4.0.7 and Integrity 5.0.4
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Prerequisites

Make sure you have followed the steps in section 1.1
« Installation notes » of the « IBM® Rational®
Rhapsody® Developper for Ada Code Generator
User’'s Guide »

Recompile the code generated from the behavioral
framework model for Integrity

Recompile the animation libraries for Integrity

Note that for the simulator, the target CPU shall be set to
« SIm800 »

This is the RIA_ CG User Guide.pdf file available
under <Rhapsody>\Sodius\RIA CG\help directory




Building a Kernel

Before we can load a Rhapsody built application onto the

simulator, we must build a Kernel
Create a new Integrity Project

) ™ AdaMULTI Launcher
|i-N Utiites Windows Processes Config Help

Create Workspace ... E -+

MULTI Launcher Y
Recent Workspaces *

Create or Change Shortcuts :5 the ability to easily
1d manage user-—-defined
Open Project Buider ... Lo your common working

Create New Project ...
Open Debugger ... ¢ product licenses, you
Open Editor ... sinistration utility to
Open Checkout Browser ...

A
Connect ...
Open Connection Organizer ... [ Start with MULTI Launche:

Open Serial Terminal ...
Open EventAnahyzer ...
Open ResourceAnabyzer ...

Close Launcher
Exit All
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New Project Wizard 5

The New Project Wizard appears.
= 1. Choose PowerPC/Integrity/Integrity Power PC Simulator BSP
= 2. Make sure to have the correct path to the Integrity Distribution

Click Next

New Project Wizard

Proceszar family: Board name:
INTEGRITY PowerFPC Simulator

Operating systen:

INTEGEITY i‘
Linux
Standalone 2 .
VeloSity ﬂ /
E ndian:
INTEGRITY Distribution: | C:A\GHShint504 — e

|| Mest » | Cancel |

A .. — —
8 5 ] A
—
— —"— o )
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Create an Image

Choose Language C (does not matter that your Rhapsody
project maybe Ada or C++)

Choose Monolith Image

You may want to place the project in a convenient location so
you can find it easily before a simulation

New Project Wizard

Language: Project tupe:
Ada INTEGRITY Application (Dynasmic Download)
(c [ ITNTEGRITY ipplication (Monolith Image)
C/C+H+ INTEGRITY Eernel

Demo: Run Time Error Checking

emo: 3tack Cwverflow Protection

Demo: Editor Features

Demo: Multitask Debugoging /

Demo: Ewvent Analyzer ([(With Kernel)
Demo: Ewvent Analyzer ([(Dyhamic Dowhloasd)

Mew praoject directary: |E:'\GHSKMyPrDiects'\Integrity_E_KerneI / [ﬁ

Mew project name: | integrityapprnand

¢ Back | M et = | Finizh | Cancel |

T . —
I S A
—
— —"— o )
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Kernel Options

Click Next

Goto Kernel Options Tab and tick everything
Click Finish

New Project Wizard: 05 INTEGRITY Options

Wirtual Options  Kemel Options l.&ddreaa Space&]

Program Layaut: | Link to and execute out of Ridh -

Include Fermel Libraries: /

[+ Debugging [w EventAnaIyze/
[v Dwnamic Load [w TCPAP Stack

[v FResource Manager |v iResource Analyzed

< Back | Mest » I Finizh Cancel
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Kernel Project

The Builder Window now opens up with this default project
containing one address space and a simple hello world app.

:\GHS\MyProjects\Integrity_5_Kernel\default.gpj - AdaMULTI Project Builder

Flie Edit Build Connect Debug Tools Windows Help
. & X% = [2
[Find: =]
Mame
Bl Integrity 5 Eernel'default.
C:YGH3Y int504% 2iwS00% defan Target Connections
B srocd integrityappmono. gpl INTEGRITY Application
El integrityappmono kernel. Program -kernel -lperf -lsocket -litop:
global rtable.c (5
integrityappmono kerne C
integrityappmono defsr Linker Directives
El integrityappmono asl.gp. Program
integrityappmono asl.c C
integrityappmono INTEC Linker Directives

(&3

Optiong

integrityappoono. int Integrate File
integrityappmono.bsp ESF Description
B srchyresource.gp] Froject

integrityappmono INTEGE! Linker Directiwves
integrityappmono default Linker Directives
integrityappmono flash.! Linker Directives
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Build the Kernel

Build the Kernel from the Build menu (or F7)

| —
E!‘ C:\GHS\MyProjects\Integrity_5_Kernel\default.gpj - AdaMULTI Project Builder IJ@EJ
Fle Edit Buid Connect Debug Toolks Windows Help

1L
13

G5

. At = =
{Find  ~ || _ | |

Type Optiohs
-hap

M arie
Bl integrity 5 Kernelidefault.gp] Froject
CihGH3Y int504% siwmS00% default . con Target Connections

dir

S1m300 —-o3

H srehyintegrityappmono . ogpl INTEGRITY Application
H integrityappmono kKernel.gpj Program —kernel —Ikperf —lsocket - —13iktepd
H integrityappmono a3l.gpj Program
integrityappmono. int Integrate File
integrityappmoho.bsn ESF Description
H =rchresource.gp] Froject
i il
Initializing Editor... done.

EBuilding integrityappmono

Generating headers from integrityappmono, int because integrityappmono,time does not exist
Compiling global takbhle.c hecause global tshle.o does not exist

Compiling integrityappmono kKernel.o hecause integrityappmono kKernel.o does not exist
Linking integrityappmono kernel because it does not exist

Compiling integrityappmono asl.c because integrityappwono asl.o does not exist

Linking integrityappmono ssl hecause it does not exist

Integrating integrityappmono hecause it does not exist

Euild successful

C:AGHSAMpProjectsinteqrity_5_ Eernelhdefault ap) PowerPC INTEGRITY
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Connect to Target

Click Connect on the Toolbar

7 C:\GHS\MyProjects\integrity_5_Kernel\default.zpj - AdaMULTI Project Builder
File Edit Buld Connect Debug Took Windo Help

Options
-hsp simdl0 -p= dir C;

Bl Integrity 5 Kernelidefault.gp] Project
CA\GH3Y int504% =imE00% default.con Target Connections

H sredintegrityappmono. gpl INTEGRITY Application
£ integrityappmono kernel.gpj Program ~kernel —-lperf —-lsocket —-litcpid
[ integrityappmono &31.gpj FProgram
integrityappmono. int Integrate File
incegrityappmono.kbsp EZF Description
H srchresource.gp] Project
‘ ol
Initializing Editor... done.

Building integritvyappmono

Generating headers from integrityvapprmono.int hecause integritvappmono.time does not exist
Compiling global table.c because global table.o does not exist

Compiling integrityappmono kernel.c because integrityappmono kernel.o does not exist
Linking integrityappmono kernel because it doss not exist

Compiling integrityappmono asl.c because integrityappmono asl.o does not exist

Linking integrityappmono asl hecause it doses not exist

Integrating integrityvappmwono hecause it does not exist

Build successful

C:AGHS\MuProjectzhlntearity_5_ Fermeldefault gpj PowerPC INTEGRITY
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Connect ..

Connect to a Target:

Cuztaom. ..

ur
1T Simulator for PowerPC [isimppc) {,’i E‘!!

Mode: (& Download [Download and debug application)
-
-

Coninect | Cahicel |

The Builder window indicates a connection

E',!. C:\GHS\MyProjects\Integrity_5_Kernel\default.gpj - AdaMULTI Project Builder

Fle Edit Buid Connect Debug Tools Windows Help

Z & [ ® 2 X[

[Find. =]

M ame
Sl Integrity 5 Kernelbdefault.gpj
C:4GH3Y int504% sim300% default . con
B srchintegrityappmono. gp]

H integrityappmono kernel.gp]

H integrityappmono_asl.gp]
integrityappmono. int
integrityappmono.bsp

H srciresource.gp]

1

Type Options

Project —hsp sims300 -o=
Target Connections

IMTEGRITY Application

Program -kernel -lperf -
Program

Integrate File

ESP Description

Froject

Initializing Debugger... done.

When the Connection Chooser appears, click Connect

Connection Chooser
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Loading the Kernel

In the Builder Window, hit Debug

E!. C:\GHS\MyProjects\Integrity_5_Kernel\default.gpj - AdaMULTI Project Builder ’_'- H‘D|R|
Fle Edit Buid Connect Debug Tools Windows Help

5 PRI e

&5

This opens the default application:

F& C:\GHS5\MyProjects\integrity_5_Kernel\integrityappmono - MULT... [:| E| g|

File Debug View Browse Target Tools Ada95 Config Help
3 =M L ¢ = 2. 2 F
@ 4

1 H#include <INTEGRITY.h>

z #include <stdlib.h>

3 #include <stdio.h>

3

5 int maini)

[ i {

7 Zulp w printf ("Hello world!sn™ :

=} 3 - Exdit (O0);

=] 3 +

|5 ooooo - | File: |integlityappmono_kemel.c: ~ | Proc: |main -

Connected to target "INTEGRITY Siwmlator for FPowerPC [(isimppo) '. -
MULTI>
hd L ege———

Cmd [ Trg J_170 MO PROCESS o o ——
— —  ——
-
I S . W ®
— —— — —

www.ibm.com



Open Target Windows

From the Target Menu, choose Show Target Windows

EE C:AGHS\MyProjects\integrity_5_Kernel\integrityappmono - MULT ... _F-_ I-I
He Debug View Browse El:s-# Tools Ada95 Config Help

IHF P oE[E O =)=
e @y (<, Bl 44 show Connection Qrganizer

1 #include <INTE! Disconnect from Target [
z #include <Stdl S Te W E: g o §ls e

3 finclude <stdiy : k :
£l

=] int main() ; ¢ i -

& 1 i

7 Zmp s printf {("H

R - E (ol

(=T =

: : v IO Bufferin
|Source - | File: ]Integnt_l,lappmono_: = j g B a PR
.E:Dnnec{;e.d ﬁcn ﬁargeﬁ 2 'IL. = 2 —
MULTI> Memory Test...
| Hash...
=
Crnd | Trg* | /0 i | RS PEEEEEE

A Target Window and an IO window have opened
The IO is not required so close that window

T . —
8 5 ] A
—

www.ibm.com



Run the Default App

Back on the Debug window, click Run

The Target window shows the Kernel loading and the simple
Hello World runs

E Target

Target

Initiali=zing "~ C:%GHSYWPFPCEO7Y isimppo!' . -
Target cpu: FPowerPCZ S560 [(FowerQUICo)

Mgl S S OO0 oOoOoOoOooOOoOOoOOoOOOoOoOOOOOOOOOOOOoOOOOCOOOOD ITMTEGREITY ~ww5.0.4
EE S S o o 000000000000 000000000000 O ISTHM — INTEGRITY Simulator for FowerPOC
TR ) = = S T e S S e e R S R ISR SRS INDRT1
a6 2 e = S SISl 8 S 00 0000000000000 0000000000000 0D0DO00D0000 0000000000000 O unknown
s N S S O0ocOoOoO0ocOOOoOCOOOoDOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCODOOG 5 ME

Marning: Thi=s is an evaluation copy of INTEGRITY.
The kernel will cease to function 2 hours after boot.

e e = B e e = e R R R R S R R R S R SRR =1
Initializing boot modules:
B Success
I = = = = e S T T = S S S S S S R S S RIS Success
FEsSource MalS el @ @« & 2 2 = = = = = = = = = = = = = = = = = = = = = = =2 = = s = =2 = = = = = = = = = Success
Dynamic LoOoAader @ @ @ @ c v 4 2 i s s 2 @ = 2 2 = = = = = = = = =2 = = = =2 2 = = s = =2 = = = = = = = = = Success
Bl = =T e R B & B S B I S D D o OO o oo oOoOooocoooooooOooOOo o oo oo oo oooood Success
S S = N = o (= = S S S T O R R S S SRR SRR Success
Ferformance Momnitor . @ v v v o s s o s s o 2 2 =2 = =2 = 2 2 = = = = = = = = = = = = 2 = = = = = = = Success
Late KernelRange ClES o . o o 2 o = = = = = = = = = = = = = = = = 2 = = s =2 2 = = = = = = = = = Buccess
Eoot ITnitCimli=attdlOTl. o a c s 2 = =2 = = = = = = = = = = = = = = = = =2 = = s = =2 = = = = = = = = = = = = Completed
Hello world!

SIM-PowerPCs |

4 >
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Before a Simulation

We have used a simple Hello World project we can
use to Boot up a Kernel that we can place our

Rhapsody projects onto.
So — before a simulation:
Load Multi
Open this kernel project.

Click Debug and click Run.
The Kernel will load

Thus we have a Kernel, (with one address space

containing the hello world). Our Rhapsody project will
run on this Kernel in it's own address space.




Starting TFTP

Start the tftpd32.exe program located in the GHS
lation directory.

orogram Is used to load executables into the

Insta
This
simu

ator

W TFTPD32

Base

Serser

by Ph. Jounin

\CAGHS\PPC407

1111

Current Action

|Listening on port 69

Sedtings




Creating a Runtime Debug Server

First minimise all windows but the Debug window
From the Target menu, click Show Connection Organiser:

E Connection Organizer

Fle Method Target

Opened Connection Files: tethods in C:AGHSYntB04%zimB00% default. con:
[TT2er Methods] Mame Type Carnrnar d

IMTEGRITY ZFimulator for PowerPC [(isimppc) IMTEGRITY ZFimulator I mode=downlc
Dynamic Download/ INDRET Connection (rtserv) for INTEGRITY Simulator - Iz, INDRET [rtserwv) mode=attack

Connected Targets:

M arme b ethod Frocesses Statuz
CiWGHSYPPC407 isimppe INTEGRITY Zimulator for FowerPi C:b\GHSZYMyProjects' Integrity S Kernel'integrityappmono Connected

3 o)

Click default.con
Double-Click the INDRT connection (rtserv)

T . —
8 5 ] A
—
— —"— o )
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Host or Target?

In the Target Name bOX’ INDRT (rtserv) Connection Editor
enter elther your hostname Mame: | Dynamic Dawnload/ANDRT Connestion [tserv] for INTEGRITY Simulator BSP |

Type: ||NDF|T [rkzery]

or the IP address of your ™ Log Connestontafie: |
target. Target Setup =cript: I!i —

Connect far:

H It Ap p Iy (@ Attach [Debug application already on target]

~

H |t CO nn eCt \ Connestion | Advanced | Debug |
\A

(@ Ethemet / |P Connectior

¥,

Target Mame(z] or Addrezz(es] in the form: stringl . stringz, ...

(1111

TFTP Load Directory: | Choose...

(" Seral Connectior

Serial Port: Eaud Rate:

| rkzery -port udpdal . 1.7.1

Connect | (] Cancel Fewert | [ Apply i

www.ibm.com



The Tasks Window

The Task window should now appear. This is a dynamic
view of the tasks on the Kernel at the time. It also serves as
a ‘front end’ to the Runtime Debug Server.

L IBX

! ™ Tasks for "C:\GHS\PPC407\rtserv -port udp®1.1.1.1"

Options View Group Target Tools Config Windows Help
= (=
2 (Z] (| &
Al
Tid MHarne | Stack | Status | Pricrity
= integrityappmono asl
O=xz29d000 Initial Ox02 1501000 Halted 127
= incegrityappmono_ kernel
Ox7e7000 FerfTask Ox00e5/,0x0300 FPended =54
Ox7eg000 MEVCmdTask 0x0165,,0x0400 Pended 254
Ox7eadoo LoaderTask 0x03c0/,0X0500 Pended =54
Ox7ecO00 FesourceManager Ox0Z2Z2c/0x0600 Pended =254
Ox7eddoo MEVLogTask OxO01f0/0x0300 Pended =z54
Ox7e=s000 Idle = Funning 0O
MULTI> | -
-
Cmd | Trg 1/0 | Delete zelected tazks from the current group
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Target Windows

From the Target Menu on the Tasks Window, Choose ‘Show
Target Windows’

Note that these new windows are for the application — so we
will keep the 1O window open this time

' ™ Tasks for "C:\GHS\PPC407\rtserv -port udp@1.1.1.1"
Tools Config Windows

Options MView Group BEs(Es Help

Disconnect from Target

Show Connection organizer

@ [Z ¥y & S

A
Tid Load Module LA | Status | Pricrity
B integrityappmono Unload Module 3
aOxz29d0o00 S rrcrox omoZ 185/0x1000 Halted 127
= integrityappmono_ kKernel
Ox7e7000 PertfTask Ox00esS,0x0500 Pended =254
Ox7eS0o0 MEVCImdTask O0x0168,//0x04200 Pended 2549
Ox7ealdOO LoaderTask Ox03c0/0x0800 Pended =254
Ox7ecOoO FEesourceManager Ox022c/0x0600 Pended 2549
Ox7edooo MEVLogTask Ox01£f0,/0x0500 Fended =254
Ox7Ves000 Icdle = Funning 0O
MULTI> | -
-
Crnd Trg 1/0
S .  — 3
N N S o
| e ——
-
s e ' N
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Load a Module

From the Target menu — choose Load Module
Load the .mod file generated by Rhapsody

' ™ Tasks for "C:\GHS\PPC407\rtserv -port udp®1.1.1.1"

Options  View Group Es[=E8 Tools Config Windows Help
Disconnect from Target EI @ =
Show Connection Crganizer
Al Show Target Windows
Tid Load Module L4 *oad Module... | Priority
B integrityappmono Unload Module g
O=xz29d000 g B Sy B [ 127
= integrityappmong kKernel
Ox7e7ooao PerfTask O=xC =541
Ox7eS000 MEVCrndTask O=0 =254
Ox7eadon LoaderTask 00 =251
Ox7ecOln FesourceManager OxC 254
MEVLogTask OxC =54
i ject?
Load which object? Tdle _ ol @
Lookin: |22 INTEGRITY_5_Animated | & BcfEr
Ty - 9| RiA_Default_Active.ads
(i 4'3 j [£] MappingFile.txt
S |E2SuperPkg [Z] readme.txt
My Recent | xref
Dot 13 DefauttComponent.gpj —
-

e 13 sources.gpj
3¢ superPkg_Pkg_Main2.gpj
INTEGRITY_5_Animated.cg_info

Bl ki = DefaultComponent.d
. = Defauttcomponent.dia
f b & DefaultComponent.dnm
,,.—/ = DefaultComponent.eff
My Documents DefaultComponent.map
UNIT.MAP
S || DefaultComponent. mod|
- |4 ADA.LIB
3§ | 9| RiA_Default_Active.adb
My Computer ‘
S .  — 3
T I S S
‘Q File name: ]Def‘aultComponent.mod l.J Load | : e =—_—=
\‘—) - = — - e -
My Network Files of type: 1AII Files (%) LJ Cancel e p——— — | S— @
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Starting the module

A new task shall appear, named after the executable
Select it and click on ‘Continue selected tasks’

b ™ Tasks for "C:\GHS\PPC407\rtserv -port udp@1.1.1.1"
Options View Group Target Tools Config

Windows Help

3 B X [ & @ s | @ A &

Al
Tid |Name |Smck |Smum |Pmmw|
= integrityappmono asl

Oxz29doon Initial Ox0Z218/0x1000 Halted 127
] DefaulcComponent ..e 1t

O=x75a000

= integrityappmono kKernel

Initial

Ox7e>7000 FPerfTask 0x00e8/0<0800 FPended =254

Ox7=2000 MEVCHdTask 0x01638,/0x0400 Fended 254

Ox7VealOo LoaderTask 0x04c0/0<0500 FPended =254

Ox7VecOOo FesourcelManager 0O0x0Z2Zc/0x<0600 FPended =254

Ox7ed0on MEVLogTask 0x01£0/0<x0800 FPended 254

Ox7Ves000 Idle = Funning 0O
Target: Dowvnloading. . ..... Succeaeded.

MUOLTIx
Crnd Tm“| |/0 |

F
-
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Debug

If the model is animated, a new task shall appear shortly
And the animation bar in Rhapsody shall be enabled

b % Tasks for "C:\GHS\PPC407\rtserv -port udp@1.1.1.1" E@@

Options  View Group Target Tools Config Windows Help
R = ez
| B X HHQ BL (2 @FBER S
Al
Tid | I anne | Stack Statuz | F'riu:urityJ
= integrityappmono 551
OxzZ29dooo Initial 0x0218/0x1000 Halted 127
EH DefaultComponent .=1f
Ox756000 Initial 0x0418/0x1000 Pended 127
Ehpinim.Rl1lh Connection task Ox0led/0xdez0 -
O=x759000 m=glender Ox0058/0x2710 Pended 1z27
= integrityappmono Kernel
Ox7e7000 FerfTask 0x00ed/0x0500 Pended =254
Ox7e3000 MEVCmdTask 0x0168/0x0400 FPended 254
O=x7YealOoO LoaderTask Ox04cO/0x0800 Pended =54
O=xYecz00O0 ResourceManager Ox022c/0x0600 Pended =54
Ox7ed000 MEVLogTask 0x01f0/0x0500 Pended =254
OxYee00O0 Idle £ Bunning 0O
Target: Downloading. ...... Succesdead. e
MULTI= =
Crod | Trg™ | 14O
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Debug

Now you can animate the model
Beware — the Simulator is quite slow




Resetting the animation toolbar

Once you’re done animating, to reset the animation toolbar,
you have to disconnect the kernel from the simulator

=10fx]

Eilz  Method | Target

Debug...
Debug Dpen Executable. .. :
Opened Conne Hashg 4 GHSWWMyProjectz\kemel\default. con:
[Uzer Met__— Type
ELECRRR:  Show Target Windaws i Simulator B3P for PowerPC with INDRT Connection (rtsSerwv) INDRET Connet
Shio! Tiask: List ¥ Simulator BSP for PowerPC with INTEGRITY Simulator for PowerPC (isimppe) INTEGRITY 3:
Set Logging...

Disconnect

I ol

Connected T argets:

Hame kM ethiod Frocesses

D:%GHSY int408Y isimppc INTEGRITY 3imulator EB3IF for PowerPC with [D:%GHSS MyProjects' Eernelh integr it yappmono
INTEGRITY =<4.0 INTEGRITY 3Zitulator B3P for PowerPC with

L]
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