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The DL Target Tester

The SDL Target Tester isatool which can beused tofind errors

and illegal or unwanted behavior within a target system. It allows
the programmer to follow and to reproduce the execution flow of

the SDL system (running on the target) on the host.

The strength of the SDL Target Tester isthe minimum amount of
storageit occupieson thetarget. With the exception of certain trac-
es, the SDL Target Tester’smemory requirements do not increase
proportionally with system size. That means, that the memory
amount isa compiler specific constant. | f thememory isscarceit is
also possible to reduce the memory by reducing the functionality.

In order to usethe SDL Target Tester, the system must be devel-
oped with the Cmicro SDL to C Compiler (seechapter 66, The Cmi-
cro SDL to C Compiler) and the Cmicro Library (see chapter 67,
The Cmicro Library).

Thehost and tar get systems can be connected by any type of com-
municationslink, asany kind of communicationsdriverscan easily
be connected tothe SDL Target Tester system.
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Introduction
The SDL Target Tester offers the following features:
e Tracing of internal and external SDL events with the Tracer
» Generating MSC Traces with the Tracer
e Traceof system errors
» Debugging facilities
* Profiling
* Open interface to connect other tools
» Scaable functionality
» Error reproduction using the Recorder

Note:

The SDL Target Tester’'s Record and Play functions are only avail-
ableif aCmicro Recorder licenseis available.

The SDL Target Tester will be executed in a distributed fashion, i.e.
some parts of the SDL Target Tester run on ahost machine, while other
parts run together with the Cmicro Kernel and the SDL application on
the target machine, for example amicro controller. A prerequisiteisa
communications link between the host and target systems.
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Prerequisites

The SDL Target Tester isan optional part of the Cmicro Packageandis

delivered when specifically ordered. It is an addition to the Cmicro Li-

brary and contains the following parts:

» thehost tool chain (see “Using the SDL Target Tester's Host” on
page 3516)

» thetarget library (see“The Target Library” on page 3582)

The SDL Target Tester’ s host executableisatool chain which consists
of the executables sdtmt, sdtmtui, sdtmpm and sdtgate and sockgate.
The sdtgate module contains the V.24 and sockgate the TCP/IP imple-
mentation for connecting host and target. All open interface functional-
ity isutilized here.

Thetarget library is mandatory when the SDL Target Tester isordered.
It must be used together with the Cmicro Library on thetarget. By using
theopeninterface, it ispossibleto connect user specifictoolsto the SDL
Target Tester’starget library.

Thisdiagram gives an overview of the SDL Target Tester functionality:

Storing and Conversion of Conversion of
reading (;[raclee :gloe tracesinto
traces I?%r%at MSC format
Recording and
SDL commands commands
sessions

Figure 589: Functionality of the SDL Target Tester
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The following components, as seen from the user’ s point of view, rep-
resent the SDL Target Tester:

e The Cmicro Tracer - trace of SDL and system events.
» The Cmicro Recorder - recording and replaying SDL sessions.
e The command and debug interface.

The Cmicro Tracer isintroduced in the subsection “ Following the Exe-
cution Flow — The Cmicro Tracer” on page 3510.

The Cmicro Recorder is introduced following the subsection “Repro-
duction of Errors—The Cmicro Recorder” on page 3512.

The command and debug interface is introduced in the subsection
*Commands for the Host and Debugging Facilities” on page 3515.

Thefollowing subsections give an overview of how to usethe SDL Tar-
get Tester. A detailed description of the necessary preparations and ad-
aptations will be given in the sections itself.

“Using the SDL Target Tester's Host” on page 3516
“Graphical User Interface” on page 3562

“The Target Library” on page 3582

“Connection of Host and Target” on page 3594
“More Technical Descriptions” on page 3636.

These sections follow after the introduction subsections.

Following the Execution Flow — The Cmicro
Tracer

General

The Cmicro Tracer transmits information about the execution flow of
the SDL system on the target. Information traced includes the signals
sent and received by processes and the SDL states and symbols entered
in execution flow. A filter can be defined so that only partial traceinfor-
mation is created for particular process instances or for particular SDL
constructs. The tracer can be connected with the MSC Editor on the
host, thus allowing observation of dynamic signal trace between pro-
cessesin the system or from the environment to the system on the target.
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Tracing SDL Events
The following SDL events can be traced.

State The SDL nextstate operation

Input The SDL input operation

Save The SDL save operation

Output The SDL output operation

Create The SDL create operation

Stop The SDL stop operation

Static Create Used at system start, appearsfor each statically
created process

Dynamic Create Used at start of adynamically created process

Decision Trace of SDL action decision

Task Trace of SDL action task

Procedure Trace of SDL procedure call

Set Trace of SDL action: Set timer

Reset Trace of SDL action: Reset timer

Signalparams Used to switch on/off trace of signal parameters

Implicit consump- | Trace of SDL implicit transition

tion

Discard Trace of SDL discard

For each symbol in each processin the system the trace can be separate-

ly switched on or off.

Please consult the subsection “The API on Target” on page 3585 for in-
formation about how to set the different options.
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Tracing Other Events
The following system events can be traced.

Schedule Used to trace scheduling events.

Error Used to trace System errors, which are detected
either within the generated code, within the Cmi-
cro Kernel or within the SDL Target Tester.

Showprio Used to trace the event, when the scheduling
changesto a different priority level.

Each system event can be separately switched on or off.

Please consult the subsection “The API on Target” on page 3585 for in-
formation about how to set the different options.

Display of Traces in the MSC Editor

By using the SDL Target Tester, it is possible to create Message Se-
guence Charts with the M SC Editor. Two modes are of special interest:

» Generating an MSC trace during an SDL session.
» Conversion of abinary file into the MSC format.

The first case, however, only makes sense if the host has enough time
to handle and display all the traces created during the run-time of the

SDL system. Alternatively there might be SDL systems which do not
have these timing constraints. For example, the SDL system may wait
until the MSC trace is completed.

The second possibility does not need that much processor power on the
host site. In practice, this method is more useful.

The method with using the Cmicro Recorder is the one with the best
real-time properties. In comparison to the trace, the Cmicro Recorder
stores only a reduced subset of information in a compact format.

Reproduction of Errors — The Cmicro Recorder

Note:

The SDL Target Tester’s Record and Play functions are only avail-
ableif aCmicro Recorder licenseis available.
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General

Using the Cmicro Recorder, the user can “record” the actions taken
within an SDL system running on the target and save these to afile on
the host machine. Thisfile can later be “played” in order to run the sys-
tem through the same state changes, so that the same actions are per-
formed. In thisway error situations, perhaps recorded by aclient or a
developer at another location, can be reproduced. In the following, a
general descriptionisgiven. A more detailed description of theinternal
procedures can be found in the subsection “* Type and Amount of
Stored Information” on page 3639". The subsection “* General Restric-
tions on Record and Play” on page 3643" may also provide more infor-
mation about how it works.

Recording an SDL Session

Use of the Cmicro Recorder makes sense whenever an SDL system is
executed in real-time on the target in combination with a host.

Theamount of information transferred viathe communicationslink and
stored into afile on the hard disk is kept small and compact, so that the
rea-time properties are not influenced. Only information is stored,
whichisnecessary in order to replay an SDL session later. It isthe com-
munication of the environment to the SDL system, and the expiration of
timers, which is recorded.

Caution!

The real-time properties, and correspondingly the behavior of the
SDL system may be affected when recording. The user hasto ensure
that there is enough time to process the functions of the Cmicro Re-
corder, and to transfer all the information via the communications
link. In generd, it isagood ideato use a high performance commu-
nicationslink with alarge transmit buffer and ahost machine, which
is ableto handle all recorded events at any time during the SDL ex-
ecution.

It isnot possible to receive information about the inner events of the re-
corded SDL system, by using the recorder only. The purpose of the
Cmicro Recorder has nothing to do with the purpose of the Cmicro
Tracer. The user also hasto use the Cmicro Tracer if hewantsto get in-
formation about internal events. Additional information is then trans-
mitted via the communications link and stored into afile which can be
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displayed dynamically or later on. The performance of the communica-
tions link dictates whether real-time trace is possible. The more infor-
mation traced viathe link, the higher the performance should be.

The record mode must be switched on within the target (by using the C
function interface on target), and on the host - see subsection “Record a
Session”_on page 3532).

Re-Playing an SDL Session

After producing afile with the record mode, the file can be replayed in
order to run the SDL system in the same order through the same system
states.

Whentheend of fileisreached whichisindicated with <Play mode off>
to the target, the SDL system is able to react on ordinary environment
signals coming from the real environment (if programmed by the user).

The play mode must be switched on within the target by using the SDL
Target Tester Command Recorder-Play. No environment signals may
be handled by the user in the C function x1nEnv during the play.

Reaching the Erroneous System State

Sometimes, when afileisreplayed, the erroneous situation can directly
be viewed at another device, i.e. if the SDL system runsin an emulator
with breakpointsset, or if thereis, for instance, an L C display connected
to the SDL environment.

Inthiscase, itisnot necessary to compare output files. In other cases, it
might be of interest to do so as described later.

Comparing the Results

A comparison of two executionsis possible, when two files containing
the same type and amount of information are compared.

The procedure goes as follows:

» Changetheformat from binary into ASCI| for both files (command
“Convert-File” on page 3541).

» Use UNIX diff or an ASCII editor with optionsin order to evaluate
the differences.
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Commands for the Host and Debugging
Facilities

The command interface and the debugging facilities are very helpful in
finding errors produced within the target.

For instance, after an SDL interpretation error has occurred, it is possi-
ble to suspend the SDL system and to inspect the global state by view-
ing the signal queue(s). After the queue size has been re-dimensioned,

the queue can be inspected again on the host site during a target execu-
tion.

There are several commands to check that timers are correctly pro-
cessed.

The ability to set breakpoints during real-time execution and to execute
asingle step also helpsto find an error situation.

The amount of trace information can dynamically be defined via com-
mands. A differentiation is made between the information on the com-
munications link and the information displayed.
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Using the SDL Target Tester’'s Host

Introduction

The SDL Target Tester on host siteis atool chain consisting of the

parts: GUI (sdtmtui), the logical part (sdtmt), the communications link
gateway (sdtgate or sockgate) and the glue between these components
the Cmicro Postmaster (sdtmpm). Sometimes, e.g. when the SDL Tar-
get Tester usesthe M SC Editor, afurther tool isexecuted called Cmicro

Link (sdtmink).

The SDL Target Tester’'s host site is the tool, which allows communi-
cation with the target viaa communications interface (see “ The Com-
munications Link’s Host Site” on page 3624) to read or writeto files
(sdtmt), display information on the screen (sdtmtui) and/or the MSC
Editor. It allowstracing of SDL and system eventsand hasthe ability to

record and replay events to reproduce error situations.
Host features:

» Traceof SDL and system events

« Symbols and processes can be selected and filtered in order to re-

duce the amount of information

* Record and replay of SDL executions (error reproduction)

« Execution trace into file, to screen and to MSC Editor

» Filescan beread in later and displayed either on screen or on the

MSC Editor
» Small SDL Debugger

It isimportant to know that the host works independently from the tar-
get. The communication between both is built up automatically by the
host if you start to communicate with the target. Thus, the host part of

the SDL Target Tester remains the same executable when changing the
target hardware! Only some adaptationsin the configuration file sdt-
mt .opt have to be made, see " Preparing the Host to Target Communi-

cation” on page 3520.

The graphical user interfaceis described in “Graphical User Interface”

on page 3562.
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Different Ways of Using the SDL Target Tester

The standard method for using the SDL Target Tester isto connect a
host with atarget machine. A communicationslink implemented by the
user must exist between host and target. The target can be seen asare-
mote system, wherethe SDL Target Tester running on the host machine
can be considered a controlling unit. Thisis described in Figure 590.

Screen

Cmicro Library with

Kernel

SDL Target Testel
Target Library

Communications
Link

Figure590: SDL Target Tester used for target control

The second way to usethe SDL Target Tester isasafront-end for ahost
simulation. Therefore, ahost simulation for the SDL System is built
with the Targeting Expert. As described in Figure 591 the Gateway
used for connection to the target is replaced by the host simulation.
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Host

4>
File

MSC Editor #

process]

,  |process3

/
/
/

/
Cmicro Library with
Kernel

SDL Target Tester|
Target Library

Figure 591: SDL Target Tester used for host simulation

Another way to use the host software isto useit purely asaconversion

tool. Thisisof interest if abinary file has been written during earlier
sessions with the target. The following picture shows the SDL Target

Tester as a conversion tool:
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.

MSC Editor

Figure 592: Sdtmt used for file conversion

Furthermore, by using the commands Output-NPAR and Output-PAR
the SDL environment of the target or host simulation can be simulated
with the host site.
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Preparing the Host to Target Communication

After implementing the partsin the target, which are necessary to have
acommunication between host and target, the appropriate device on the
host site is to be selected. This can be donein the file named

sdtmt.opt.
The Targeting Expert should be used to generate or modify sdtmt .opt
(see “Configure the Host (Cmicro only)” on page 2874 in chapter 60,
The Targeting Expert).

The Default Communications Link of Sdtmt

ThereisaV.24 interfaceimplementation to transfer data between target
and host. Thisis delivered as an additional executable caled sdtgate.

The sdtgate default implementation uses the following protocol:

XON/XOFF protocol possible

+ 8Bitdata
*  One start bit
¢ One stop hit
e No parity

* All dataistransmitted as binary.
e Control characters are masked and de-masked.
e Binary protocol: Cmicro Protocol.

Thereisalso asocket interface implementation to transfer data between
target and host. Thisis delivered as an additional executable called

sockgate.
The sockgate default implementation uses the following protocol
* All dataistransmitted as binary.

» Control characters are masked and de-masked.

* Binary protocol: Cmicro Protocol.
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Communication Setup on the Host System

If sdtmt isinvoked, it searches for the configuration file sdtmt . opt.
Thisfileis mandatory!

Each line beginning with a’#' istreated as a comment.
It contains information on target options such as:

e Target timer’'s scae and unit.
These entries affect only the text trace.

» Target datatypes endian, alignment and size

Caution!

The file needs to be updated if another target system is connected,
or if you change from a host simulation to your real target.

Thefile satmt . opt should have the following entriesin order to con-
figure the communications link:

» USE GATE:

The path and the name of the used gate executabl e has to be speci-
fied here. Inthe delivered version of the SDL Target Tester, two ex-
ecutables called sdtgate and sockgate are included. They handle the
V.24 and the socket interface on the host system.

In case of a host simulation, the name of the executable which con-
tains the simulated SDL system isinserted instead of the gateway.

« GATE_CHAR PARAM_, GATE_INT_PARAM _

When the gateisforked by sdtmt these values are handed over to the
gateway to configure the interface.

- V.24

Select the device: GATE_CHAR PARAM 1 <devicename>

On UNIX <devicenames might be /dev/ttya Or /dev/ttyb
(Please ask your system administrator).

In Windows <devicename> Mmight be com1 or com2

Select the appropriate baud rate; GATE INT PARAM 1 19200
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All other caTE_. .. entriesare not used with V.24 implementa-
tion.

— Socket
Select the device: GATE CHAR PARAM 1 <IP-address>

<IP-address> hasto be given in the standard format
192.168.1.4 Or localhost.

Select the socket port number: GATE_INT PARAM 1 12345

All other caTE_. . . entriesare not used with Socket implemen-
tation.

UNIT-NAME, UNIT-SCALE

The target’ stimer scaleis multiplied with the value of UNIT-
SCALE and displayed in units UNIT_NAME in the SDL Target
Tester. The default values are “sec” and “1”.

USE_AUTO_MCOD

Switch on or of the use of the automatic message coder configura-
tion on the host. Valid values are “yes’ and “no”.

If the valueis“no” you have to use the values described in the fol-
lowing to configure the message coder.

If thevalueis“yes’ the message coder will be configured by the tar-
get itself. Therefore it sends its configuration in a message at start-
up.The following values will beignored in that case.

Note:

The target has to be compiled with the flag xMx_USE_auTO McoD
defined

LENGTH_

The length (in octets) of the C basic types within the target must be
given here. See the compiler manual for further information (header
file 1imits.h).
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* ALIGN_
The alignment for each C basic type must be given here.

Alignment is the distance (counted in bits) from the first bit of a
character to the named basic type. The Character is stored at an ad-
dress dividable by four. See Figure 593.

Allowed values are 8, 16, 32

Address dividable by 4
+1 +2 +3 +4 +5
Character [Character |
-3
Character Integer
16 o
Character Long \
- 32 -

Figure 593: Target's alignment types
« ENDIAN_

The order of the C basic types within the target’s memory must be
given here. See the microcontroller data sheets and Figure 594 to
get further information.

Allowed values are: 1, 12, 21, 14, 41, 23, 32, 18, 81
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The octets of some C basic types are numbered as follows:

MSB Lss
Character

MSB LsB
L 1 | 2 ] integer

MSB LSB
L 1 [ 2 [ 3 [ 4 JLog

According to the type sizes above, the following
Endians are possible within the target’ s memory:

Character endian =1

| 1 | 2 Jintegerendian=12
| 2 | 1 Jintegerendian=21
L1 [ 2 ] 3 | 4 JLongendian=14
| 4 [ 3 | 2 [ 1 JLogendian=41
L 3 [ a | 1 | 2 J|Longendian=32
[ 2 [ 1 ] 4 [ 3 JLongendian=23

Figure 594: Definitions of the target’s endian

Example 582: sdtmt.opt

USE_GATE $(sdtdir) /sdtgate (on UNIX)
USE_GATE $ (sdtdir) \sdtgate.exe (in Windows)
GATE_CHAR PARAM 1 CcoM2

GATE_CHAR PARAM 2 0

GATE_CHAR PARAM 3 0

GATE_INT PARAM 1 9600

GATE_INT_ PARAM 2 0

GATE_INT_ PARAM 3 0

UNIT-NAME sec

UNIT-SCALE 0.001

=]
o

USE_AUTO MCOD

LENGTH_CHAR
LENGTH SHORT
LENGTH_INT
LENGTH_LONG
LENGTH_POINTER
LENGTH_FLOAT
LENGTH DOUBLE
ALIGN_CHAR

S N VNN
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ALIGN_SHORT 16
ALIGN INT 32
ALIGN_LONG 32
ALIGN POINTER 32
ALIGN FLOAT 32
ALIGN_DOUBLE 32
ENDIAN CHAR 1
ENDIAN SHORT 12
ENDIAN INT 14
ENDIAN_LONG 14
ENDIAN POINTER 14
ENDIAN FLOAT 14
ENDIAN DOUBLE 18

Invoking the SDL Target Tester’'s Host

Command Line Options of the SDL Target Tester

Option Description

-h Show a short help on the command line options.

-v Show thg ve(si on of the SDL Target Tester with-
out opening it.

-t <targetdir> | Change the working directory to <targetdir>.

Invocation from the Organizer

Therearetwo waysto invokethe SDL Target Tester from the Organizer
with the actual project.

First you can use the menu Tools > SDL >Target Tester Ul.

The other way isto add the following linesinto thefile

org-menus . ini. For moreinformation, see chapter 12, The Telelogic
Tau Public Interface.

[MENU]

Name=&Cmicro

[MENUITEM]

ItemName=&Tester

Separator=0

StatusbarText=Start Target Tester
ProprietaryKey=1

AttributeKey=0

Scope=ALWAYS

ConfirmText=
ActionInterpretation=0S_COMMAND
BlockCommand=0
FormattedCommand=sdtmtui -t%v

July 2003 Telelogic Tau 4.5 User's Manual 3525



Chapter 68 The SDL Target Tester

3526

Note:

Since code generation and compilation for Cmicro is only possible
with the Targeting Expert, and the Organizer does not know about
thedirectory wherethe Targeting Expert generatesall files, you will
be prompted automatically to enter the right directory.

In host simulation mode, internally, the -sflag isused additionally. The
output of the Tester then contains some more helpful information that
cannot be given in target debug mode.

Invocation from the Command Line or Desktop

Before using the SDL Target Tester described in the sections below, it
is assumed, that a communications link between host and target exists
(see “Connection of Host and Target” on page 3594), that the target ex-
ecutable has included the SDL Target Tester and that thetraceis
switched on within the target.

Several files have to be read from the user’ s current working directory.

On UNIX, the SDL Target Tester’s host simply needsto be started from
the working (project) directory.

1. Changethe current directory to the project directory (assuming that
thisdirectory is ~/cmicro project).
cd ~/cmicro project

2. Now, type

sdtmtui

Note:
If the command sdtmtui isnot found, the spath variable needs

to be set up correctly. The user should ask his system administrator
or the person that is responsible for the Telelogic Tau environment.

In Windows it is recommended that you create a new shortcut to the
SDL Target Tester in the Window’ s Start menu or on the desktop. The
shortcut must contain the following entries in its properties sheet:

o Target:
<tauinstdir>\bin\wini386\sdtmtui.exe -t<targetdirec-
tory> -
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e Entry Startin:

<tauinstdir>\bin\wini386\

Note:

Theuser should ask his system administrator about adding new links
to the Start menu or the desktop.

The SDL Target Tester's host site is started when you double-click the
SDL Target Tester icon.

The SDL Target Tester’ shost tool chain responds by showing the SDL
Target Tester window:

] SDL Target Tester Ul - D:Ademodaccess\target

" cess._0\HostSimulation__CL_\component.sym
Fie View Bulons Execute Environment Breskpoinis Ewamine Change TraceDisplay TraceFie TraceTaigst Recordss Config Commands Help

s LPHm ?

W General Gioup Welcome to SDL Target Tester Version 4.2.0

Guick Info_| Stert cmds | Load System opening file: D:\de cess\targetiaecess _O\HostSimulation CL_\sdeme. ept
—_ — T Starting "D:\demo\access\target\access. _0\HostSimulation_ CL_\=omponent_sct_mdeb
[ Stop Cds | R d Star
News | Fun Cinds

Starting in SCMADEBCLCOM mode.

[V Executs

GoForever|

I~ Examine

I~ Change

I~ Configurs Text Trace.

I~ Configure T aiget Trace.

I~ SDL & MSC Trace M

I File Trace G|

I Resorder G|

I Systemcontel G|

I Breakporis Group

I~ Configuation o

I~ Communication Gioup 4« | _>lj
l _.';I Command: [[ |

T raim

Figure 595: SDL Target Tester window
In the text area of the Ul the following is displayed at startup:

Welcome to SDL Target Tester Version 4.5.0
Opening file: D:\...\sdtmt.opt

Starting "D:\...\component sct mdebcom.exe"
Done.

Starting in SCMADEBCOM mode.
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Reading symbols file ...done

The SDL-System in D:\...\component.sym contains these processes:
DoorMonitor max. 1 instance(s)

DoorController max. 4 instance(s)

Controller max. 1 instance(s)

PanelController max. 1 instance(s)

Central max. 1 instance(s)

8 process instances in sum
Amount of signals :19
Amount of timers :4

After the target isreset its whole configuration is shown:

3528 Teldlogic Tau 4.5 User's Manual July 2003



Using the SDL Target Tester’sHost

July 2003

The current target configuration is:

Compiled Cmicro KERNEL Features:
Preemption is
Signal Priorities are
Receiver PId in signals are
Sender PId in signals are
Sending Signals the simple way is
Pid addressing is
SDL System Stop can
Additional errorchecks are switched
Timer handling is
Timers with parameters are
Dynamic create is
Save is
Dynamic stop is
Only single instance processes

Compiled SDL Target Tester Features:
Host commands can
Profiling can
Debugging can
Trace is
Signalfilter can
Time stamps are
Recorder can
Realtime play can
Trace is currently switched
Auto MessageCoder is

Selected TARGET Modes:
Recorder is currently switched
Player is currently switched

Message Coder configuration: (size in

xPID)
xmk T STATE)
xmk_T_SIGNAL)
xmk_T TIME)

SDL process ID’'s
SDL state ID’s
SDL signal ID’s
SDL time values
Message length (

M~~~

SDL Data Type sizes (octetts):

Boolean : 1 Bit 1
Charstring :Ptr Integer 4
Real : 8 PId : 4
Time : 4 Null : 4
Octetstring: 12 ObjId : 16

Target was generated at: Mon Jan 01
SDL System ready for configuration.

Start with "Go-Forever".

mk T MESS_LENGTH )

Example 583: Target’s Start-up / Configuration Message

not active
used

used

used

not used
possible
not be used
ON
implemented
not used
implemented

not implemented
not implemented

NO

be used

be used

be used
implemented
be set
implemented
not be used
not be used
ON

ON

OFF
OFF

octetts)

Character
Natural
Duration
Octet

12:00:00 2001
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Note:

Within the target’ s configuration message the timestamp (seconds
since the 1st of January 1970) of the generated C fileis sent to the
host, too.

If thistimestamp isnot equal to the onein the symbolsfile (.sym) a
message box is displayed giving hints as to what has to be done.

Getting a Target Trace
After the start-up message is received the target is ready to be traced.

The command Go-Forever starts the SDL systemin thetarget and the
static create trace messages will be sent.

When a process instance executes actions within atransition, trace in-
formation describing the different actionsiseither printed on the screen,
on the MSC Editor or written into afile specified by the user. The
amount of information printed can be selected using the trace com-
mands in the monitor system. All trace information is self explanatory.
This trace example was created from the AccessControl:

Example 584: Trace for the AccessControl

**% STATIC CREATE

* PId : DoorMonitor:0
* TASK LastOffspring :=

***x NEXTSTATE Idle

**% STATIC CREATE

* PId : Controller:0

* TASK NextDoor :=

* OUTPUT of Allocate to DoorMonitor:0
* Prio : 100

* Now : 0.000000 sec

* Param(s) : 1

* SET MyTimer

* Time : 10.000000 sec

* Value : 0

*%*% NEXTSTATE WaitAllocated

**% STATIC CREATE

* PId : PanelController:0

* OUTPUT of Display to ENVIRONMENT
* Prio : 100

* Now : 0.000000 sec

* Param(s) : 1

***x NEXTSTATE Idle
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*** STATIC CREATE

* PId : Central:O0
* TASK NextFree :=

***x NEXTSTATE Idle

Debugging — A Few Guidelines

Thefollowing few guidelines may help to understand the different pos-
sibilities when searching for a specific command.

Breakpoints

A lot of error situations may occur when the system is downloaded for
thefirst time. Possibly the basic functions needed to alow the SDL sys-
tem to run the target do not work. Possibly the compiler adaptations are
wrong. The initialization of the environment may be incomplete. The
compiler may generate faulty object code. The memory of the target
may be exceeded, i.e. either variables, constants, program code, stack or
dynamic allocated memory. Also, real-time requirements may not be
fulfilled.

Breakpoints can greatly helpto discover such situations. The breakpoint
logic is especialy useful asit has only anegligible impact on the sys-
tems real -time performance.

Setting Breakpoints
Does a specific process instance (pid) receive a specific signal?

BPI processname nr signalname

Does a specific process instance (pid) go into a specific state (does it
end any transition, which leads to that state)?

BPS processname nr statename

Trace Scaling
Thetarget’ strace can be scaled. Sometimesit is necessary to omit trace
altogether.

This may be necessary to reduce the amount of trace messages via the
communications link, but can also be used to expand the view of some
details.
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Switch off the trace of signal parameters

Tr-Params 0
or switch it on again.

Tr-Params 1

The main interest may be lay on the work of one special process. This
process can be explicitly defined with

Tr-Process processname nr
Thetrace for all other processes will be switched off.

Corresponding to this command the scope view can be set to a specific
signal

Tr-Signal signalname

If the trace of the whole SDL system should be reduced, e.g. the trace
of TASKsand DECISIONs s of no interest

Tr-Detail 4
switches the trace of these symbols off.

The command Tr-Detail can be used with five levels, for further infor-
mation see “Tr-Detail” on page 3558.

Record a Session

Note:

The SDL Target Tester’'s Record and Play functions are only avail-
ableif aCmicro Recorder licenseis available.

See “Invoking the SDL Target Tester’ sHost” on page 3525 to start-up
the SDL Target Tester. When thetarget’ s start-up messageis displayed
inthetext area, thetarget must be configured torecord asession, i.e. the
Recorder must be switched on in the target.

If the user wantsto replay arecorded session in real-time mode he must
be sure that the target executable is compiled with signals including
time stamps (see “XMK_USE _SIGNAL_TIME _STAMP” on page
3415).
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The user hasto do several things

1. Open an output file by using the command
Output-File filename

2. Switch the Cmicro Recorder on by using

Recorder-0On

3. Start the SDL system with

Go-Forever

Aswith astandard trace the target’ s messages are displayed in the text
area. The user can now usethetarget asif the SDL Target Tester is not
involved. All traces and recorded messages are stored into the output
file.

4. To end the session the Cmicro Recorder should be stopped:
Recorder-Off

5. And the output file has to be closed:
Close-File

Re-Play a Recorded Session

Beforereplaying asessionitisrequired to record asession by following
the steps listed in “Record a Session” on page 3532.

First the target has to be reset. The start-up message reappears.
Now the user can start the replay with the commands

1. Input-File filename
where filename isthename of thefilewritten during arecording
session (this file must contain Cmicro Tracer messages as well as
Cmicro Recorder information).

2. Switch the play mode on:
Recorder-Play

3. If desired switch the real-time play mode on:
Recorder-Realtime
Remember: the target has to be compiled using this feature.

4, Start thetarget:

Go-Forever
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Thetarget now starts by tracing the static creates and in accordance with
the design of the SDL system thefirst transitions are executed and
traced.

Now the SDL Target Tester’s host inserts all the signals coming from
the environment so that the recorded session will be replayed in the
same order.

Note:
Thereal environment is not being polled during the replay session.

Restrictions of the SDL Target Tester
The SDL Target Tester has a few restrictions:

Only values of the following SDL data types are displayed in read-
able form: Bit, Boolean, Char, Charstring, Integer, Natural, Octet,
Real, PId, Duration and Time.

Syntypes, Structures, Enumeration Typesand Arrayswhich contain
only SDL -data types can be decoded correctly.

Complex datatypes, e.g. Array of Structuresindexed by syntype
may be decoded wrong due to alignment.

If the SDL Target Tester encounters aunknown datatype, decoding
isinterrupted. The first unknown data type is printed to the screen
and the rest of the parametersis displayed as a hexadecimal buffer.

Record and play mode may not be entered together.

During the play mode only certain commands are alowed. The
available commands are marked with an asterisk.

Any SDL sort that isimplemented as pointer in C (like Charstring,
Object_ldentifier, Ref, Own, etc.), cannot be handled in trace,
record or play mode. This comes as aresult of the implementation
of trace (explained in chapter 67, The Cmicro Library). The trace
does not distinguish if there is abuffer containing a pointer to be
traced or not, because there is no symbol information generated into
the target system for efficiency.
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Syntax of SDL Target Tester Commands

Command Names

Command names are entered character by character on the keyboard.
Each command consists of ASCII characters, terminated by a carriage
return. A command is interpreted, after the carriage return is given.
Commandsmay have parameters. Command names may be abbreviated
by giving sufficient characters to distinguish it from other command
names. The command names areinterpreted from left toright. Thereis
no distinction between upper and lower case letters.

Consider, as an example, the command ?Breaklist. The command may
be entered as“ ?b". However, if only ‘' ? istyped, sdtmt will respond
with the error message:

Command was ambigous, choose one from:
< list of commands >

since the command cannot be distinguished from, for example, the
2Queue command. As additional information alist of all commands
which would fit to the entered command and which are allowed in the
current context is given.

Command Parameters

A parameter is separated from the command name by one or more spac-
es. The sameis applicable to the separation of two parameters. Thereis
no distinction between upper and lower case |etters.

Each parameter is mandatory from a syntactical point of view and must
be specified. No parameters may be | eft out.

If the parameter list following a command nameis not complete, adia-
log window is opened to enter the missing parameter(s).

Specifying more parameters than the command can handle, sdtmt
prompts

**ERR:Extra parameters specified in command.
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If the type of any parameter, which was entered, does not match the ex-
pected one, then sdtmt responds with an appropriate error message ac-
cording to the expected type. Type

help commandname
or refer to the manual.

Abbreviation of SDL Names

Command parametersthat are SDL names, may also be abbreviated, as
long as the abbreviation is unique. If anameis equal to the first part of
another name, as for example Wait and Wait_For_Me, then any abbre-
viation of Wait isambiguous. However, if al characters of the shorter
name are given (Wait in this example), thisis considered as an exact
match and the short name will be selected.

Errors in Commands

If an error is detected in a command name or in one of its parameters,
an appropriate, self explanatory error message is displayed on the
screen. The command will be ignored.

Input and Output of Data Types

<Processtype Instance>

Process typeis an ASCII string identifying the SDL name of the pro-
cess. Process names must be uniquefor all processes within the system.
It isaso possibleto use the decimal value of the process type. The dec-
imal value can be found by looking into the symbol file, which is also
automatically generated.

The separator for process type and instance is a blank.

Instance

The value of the instance number is a decimal value beginning from 0
for thefirst instance of aprocesstype. If the SDL System containsonly
(%, 1) declarations on SDL level, then the user hasto specify “0” in any
case.
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Note:

Thereisadifference between the notation in the simulator and in the
SDL Target Tester concerning instance numbering. The simulator
always uses the value one as the first instance number whereas the
SDL Target Tester begins numbering these at zero!

Caution!

If no symbol file was specified, then neither process type nor in-
stance is checked within sdtmt! If the target is compiled without er-
ror checks, that might lead to afatal error in the target system.

Symbols

Symbolsareread in from afile called <systemnames.sym. There are
alot of error checkswithinthe SDL Target Tester’ shost sitewhich only
work if asymbol file has been loaded.

Help
SDL Target Tester gives the user some quick help when entering:

help

A complete list of commands will be displayed on the screen. Com-
mands, which are available in the current mode, are marked with an as-
terisk. If acommand is entered which isnot availablein the current con-
text the SDL Target Tester responds with:

Sorry. The current mode of sdtmt does not allow you
to enter that command.
The command has been ignored.

To get ashort explanation, type:

help <commandnamex>

for instance type:

help help

To get acompletelist of commands, type:

help *
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Most of the commands marked with the type “Remote” can only be ex-
ecuted (in the target) if the flag XMK_ADD_MICRO _COMMAND is
defined in thefile m1_mcf.h. See “Manual Scaling” on page 3394.

?7?

Parameters:
(None)

Type: Loca

Open adiaog with alist of all allowed commands. By pressing the OK -
Button the selected command is copied to the Input line.

Active-Timer

Parameters:
<Processtype Instance> <Timername> <Timerparameters

Type: Remote

Check, if aspecific timer is set by a process, and has not been expired.

Note:

Theinput of atimer parameter is mandatory. The type of the param-
eter has to be an integer value. For atimer without parameter enter
a0 in the parameter dialog.

?All-Processes

Parameters:
(None)

Type: Remote

Note:
This command is obsolete. Use ?Process-State * * instead.

BA

Parameters:
(None)

Type: Remote
This command requests to clear al the breakpointsin the break list.
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Parameters:
<breakpoint numbers

Type: Remote

This command requests to clear the given breakpoint number from the
breakpoint list. The breakpoint number depends on the total number of
defined breakpoints.

BP

Parameters:
<Processtype Instance> <SignalName> <StateName>

Type: Remote

This command sets a breakpoint on the input and the state of a process.
Execution is halted only if the given input in the given stateis detected.

No parameter is optional. These combinations are allowed:

(9]

processname nr * statename ->Use command BP
processname nr signalname * ->Use command BPI
processname nr * *

processname nr signalname statename

—

BPI

Parameters:
<Processtype Instance> <SignalName>

Type: Remote

Thiscommand sets a breakpoint on the input of a given process. Execu-
tion is halted on any input of the signal in this process.

It is not mandatory to provide a parameter. These combinations are al-
lowed:

processname nr *
processname nr signalname
processname *

processname signalname
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BPS

Parameters:
<Processtype Instance> <StateNames

Type: Remote

This command sets a breakpoint on the state of a given process. Execu-
tionishalted if the given state is reached.

No parameter is optional. These combinations are alowed:

processname nr statename
processname *
processname statename
processname nr *

?Breaklist

Parameters:
(None)

Type: Remote

This command requests the current breaklist from the target and dis-
playsit on the screen as it was entered. If a symbol file has been speci-
fied during the invocation of sdtmt, then process IDs, signal IDs and
state I Ds are displayed with their symbolic value.

Change-Directory

Parameters:
<directoryname>

Type: Local

The working directory of the current SDL Target Tester session is
switched t0 <directorynames.

Close-File

Parameters:
<filename>

Type: Local

The current output/input file (including binary trace) with the name
<filename> Will be closed when using this command. (See “ Output-
File” on page 3546 and “Input-File” on page 3545)
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?Coder

Parameters:
(None)

Type: Local

After invoking thiscommand the current settings of the Target Message
Coder TMCOD aredisplay inthetext area. The settingsgiven here have
to bepreviously madein theconfigurationfile sdatmt . opt or have been
sent by the target itself. See “ Preparing the Host to Target Communica-
tion” on page 3520.

Continue

Parameters:
(None)

Type: Remote

This command can be used to continue processing, i.e. after a break-
point was h. Notification is given when the command cannot be pro-
cessed within the target system.

Convert-File

Parameters:
<input filename> <output filename>

Type: Local

This command converts the trace messages of the target (stored in the
<input filenames) intoreadable ASCII trace. ThisASCII traceis
stored into the <output filenames.

Create

Parameters:
<Parent-Processtype Instance> <Child-Processtype>

Type: Remote

This command creates an SDL process of the given type
<Child-Processtype>. The creating process must be specified in
<Parent-Processtype Instances.|f thereisafreeprocessinstance,
whichiscurrently dormant, it will be created and the start transition will
be executed. This can be seen in the trace.
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If the system is under a break condition, the command will be ignored
asitisnot possible to send signals (dynamic creation uses signal mech-
anism).

Note:

Please specify the <Parent-Processtype Instances> accordi ng
tothe SDL system. There is no check if the parent is specified cor-
rectly from the semantic point of view.

Disable-Timer

Parameters:
(None)

Type: Remote
This command disables the processing of timers.

The command affectsthe SDL timersonly! However, timerswhich are
already expired and are in the queue will be input as normal. Keep in
mind that the disabling of timers changes the system behavior.

Display-Off
Parameters:
(None)

Type: Loca

The ASCII trace into the text areais switched off.

Display-On
Parameters:
(None)

Type: Local

The ASCII trace into the text areais switched on.

Enable-Timer

Parameters:
(None)

Type: Remote

This command enables the processing of timers again, if it was previ-
ously disabled with the command Disable-Timer. Due to the fact that
time (and so the system time) cannot be stopped, it might happen that
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al the timers set earlier may expire at the same time this command is
entered. This may causeillegal system behavior, i.e. a queue overflow
and the call of the ErrorHandler or another illegal behavior.

?Errors
Parameters:
<const>

Type: Remote

Query last occurred error. The target system tracesthelast error within
the SDL execution and storesit. The result will be displayed on the
screen, both as adecimal value and as ASCII text with an explanation
of the error situation.

If thevalue <const> isnot equal to zero, further information about the
error is given from this manual (the on-line Help Viewer is started).

Especially, when the SDL system is executed for the first timein anew
hardware environment, the command may help in finding problems. It
isaso useful after along execution of the SDL system, asany error sit-
uation arising may be detected. All the errors, warnings and informa-
tion, which are handled by the ErrorHandler are explained in the section
“User Defined Actions for System Errors — the ErrorHandler” on page
3455 in chapter 67, The Cmicro Library.

Exit-Single-Step
Parameters:
(None)

Type: Local

The single step mode (which has been entered with Single-Step) isfin-
ished.

Get-Configuration

Parameters:
(None)

Type: Remote

The target responds with its configuration. Compiled features are dis-
played in the text area as well as the current settings (e.g. trace on/off).
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Go-Forever
Parameters:
(None)

Type: Remote

After initializing the target (for example switching the recorder mode
on) thetarget is started with thiscommand. It isnecessary that thetarget
is compiled with the flag XMK_WAIT_ON_HOST.

Help
Parameters:
[<commandname> or *]

Type: Local

A complete list of commands will be displayed on the screen. Com-
mands available in the current mode of the SDL Target Tester are
marked with an asterisk.

Example 585
Type

Command>help <commandnames> ,

to get a short explanation of one or several commands, e.g.

help help

which isthe same as

he he

Example 586

A list of al commands beginning with b can be requested by typing:

help b
A complete list of commands can be requested by typing:

help *
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Input-File
Parameters:
<filename>

Type: Local

Thefilenamed <filenames isopened to get the stored trace informa-
tion (binary format). This command must be used if, for example, are-
corded session should be replayed. Thefile <filename> must contain
trace information in binary format.

Line
Parameters:
(None)

Type: Local

The command displays the line status of the communications interface. It
can be used for checking if characters, frames and XONs/ X OFFs have
been received/transmitted and the kind of devicethat isactually connected.

?Memory

Parameters:
(None)

Type: Local

If the Cmicro Memory Management is selected (the flag

XMK_USE SDL_MEM must be defined, please view “Use of Memo-
ry” on page 3422 in chapter 67, The Cmicro Library) this command of -
fers the advantage of checking currently allocated memory.

News

Parameters:
(None)

Type: Local
The SDL Target Tester Release’ s news are displayed in the text area.

Next-Step

Parameters:
(None)

Type: Remote

Thiscommand performsonestep (onetransition) if singlestepisactive.
The Single-Step command must be given prior to this.
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Nextstate

Parameters:
<Processtype Instance> <Statenames

Type: Remote

This command sets the state of the given process instance to the value
of <Statename>. <Statenames> Must be one of the states which are
defined for the corresponding processtypein SDL. Normally, that only
makes sense if the system is under break condition or isidle.

Output-File
Parameters:
<filename>

Type: Local

All the target’ strace information is stored as binary data into the file
<filenames>. Thiscommand can be used to store the information of a
recording session in binary format.

Output-NPAR

Parameters:
<Receiver-Processtype Instance> <Signalnames

Type: Remote

An Output from the environment without any parametersis sentintothe
SDL system.

Output-PAR

Parameters:
<Receiver-Processtype Instance> <Signalname> <Signal
Parameters>

Type: Remote

An output from the environment into the SDL system with asignal in-
cluding parametersis sent into the SDL system. The

<Signal Parameters hasto be given asabuffer of hexadecimal val-
ues. See Example 587.
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Example 587: Output with parameters

Output-PAR Process A 0 Signal 1 “00-12-a3”
Signal ‘Signal_1’ issent to the instance 0 of processtype ‘Process A’.
‘Signal_1' contains parameters with the length of three octets and the
values 0x00, 0x12 and oxa3. The ordering of the parameter octets must
fit into the signal’ s parameter structure and the target’s memory layout
(alignment, endian etc.).

Options-File
Parameters:
<filename>

Type: Local

The optionsfile <filenames isread in so that the message coder can
beinitialized. By default the optionsfile sdtmt.opt (seePreparing
the Host to Target Communication” on page 3520) isread in when the
SDL Target Tester is started.

Page-File
Parameters:
<filename> <EventsPerPage>

Type: Local

Thefile <filenames> containing traceinformation (in binary format) is
read in and displayed as ASCI| trace in the text area. The constant dec-
imal value <EventsPerPage> givestheamount of traceinformation to
be displayed until the user confirms the next page.

Print-Conf

Parameters:
(None)

Type: Local

This command gives all configuration information together, see the
commands ?Coder and Line.
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?Process-Profile

Parameters:
<Processtype Instancex>

Type: Remote

The profiling of one process instance can be requested with this com-
mand. The result is the transition execution time of the longest transi-
tion and the last transition of the specified processinstance. The flag
XMK_ADD_PROFILE must be set when compiling the target execut-
able to have access to this command in the target.

Please view the section “Initialization” on page 3411 in chapter 67, The
Cmicro Library.

?Process-State

Parameters:
<Processtype Instancex>

Type: Remote
Query the state of the given process(es).
The amount of queried process instances can be configured:

» If you specify avalid process instance (?Process-State P1 0), the
current state of thisinstance is printed.

» If you enter aprocesstype and * (?Process-State P1 *) you get the
states of al instances of thistype.

« If you enter ?Process-State * * all possible Process instances of the
system are queried.

Depending on the traffic load on the communications interface the re-
sponses may be delayed.

Caution!

Theresults printed on the screen may be inconsistent. That depends
on what the SDL system is doing during the query procedure. The
results will be correct, however, if the whole SDL systemisidle.
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?Queue

Parameters:
(None)

Type: Remote

Some characteristics of the queue will be displayed. The command is
very useful for determining the queue’ s dimensions. Thereis a peak
hold, which shows the maximum number of entries in the queue since
the system’ s start.

Example 588

After typing the command, information is printed on the screen, which
may look like:

Current Queue state:
Queue size dimensioned to:Max.20 entries

Peak hold :1 entry/entries
Currently :0 entry/entries in queue
Queue memory located at :36a240010,x

The explanation for thisis. a maximum of 20 entries in the queue can
be handled by the system. Since system start, there was never more than
one entry being used. Currently, no signal instance has been detected in
any processinput port. The last value displays the physical memory al-
location of the queue, which helpsin debugging.

Recorder-Delay

Parameters:
<duration>

Type: Local

If arecorded session should be replayed it is possible to insert each en-
vironment signal withadelay of <duration> seconds. Thisfeaturecan
be used instead of the real-time play (Recorder-Realtime).

Recorder-Off

Parameters:
(None)

Type: Remote
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Switchesthe Cmicro Recorder off. Thiscommand may be specified any
time during a recording session. It can be used in order to reduce the
amount of information sent via the communication interface.

Recorder-On

Parameters:
(None)

Type: Remote

Switch Cmicro Recorder to record mode. It is not agood ideato enter

thiscommand when the SDL systemisnot idle. (Furthermore, the ques-
tion is, whether it makes sense to start arecord session in the middle of
an SDL execution or from the start-up of the SDL system.) It may not

be relevant to start a recording session after the system has started.

Note:

The SDL Target Tester’s Record and Play functions are only avail-
ableif aCmicro Recorder licenseis available.

Recorder-Play

Parameters:
(None)

Type: Remote

The Cmicro Recorder’ s play modewill be set. Thiscommand can be en-
tered in afew states of the Cmicro Kernel only. Notification is given if
necessary. The same explanation as for Recorder-on apply.

Note:

The SDL Target Tester’s Record and Play functions are only avail-
ableif aCmicro Recorder licenseis available.

Recorder-Realtime

Parameters:
(None)

Type: Local

The play mode of the SDL Target Tester is started as real-time play. It
is necessary to compile the target with signals including time stamps.

The SDL Target Tester’ shost sendsall environment signalswith there-
corded time stamp into the target while replaying. Without using this
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command all signals are inserted with time 0 which leads to an imme-
diate execution in the target.

Reinitialize
Parameters:
(None)

Type: Remote

This command tries to reinitialize the system. The reinitialization may
fail, if the hardware drivers cannot be reinitialized again. Furthermore,

all global auto variables in the user’s C program parts cannot be reini-

tialized. However, if thereisaclean implementation of driver initiaiza-
tion and de-initialization, and initialization of global variables, the com-
mand will work well.

Remove-All-Signals

Parameters:
<Processtype Instance>

Type: Remote
Remove all signals of the given receiver from the signal queue.

Remove-Command

Parameters:
(None)

Type: Local

For each command, which is sent to the target, the host waits for an ex-
plicit acknowledgment. The last command can be removed, so that the
host does not wait for that acknowledgment. That can be used when the
communication is hanging for any reason, for example, when the com-
mand could not be sent to the target, or was not received by the target,
or the acknowledgment could not be received by the host.

Remove-Queue

Parameters:
(None)

Type: Remote

All signal instancesin the queuewill be removed. Thesignal queuewill
be empty.
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Remove-Signal

Parameters:
<Processtype Instance> <Signalnamex>

Type: Remote

Remove a specific signal of the given receiver from the queue.

Note:

E.g. when abreakpoint is hit the signal which led to the current tran-
sition still remainsin the signal queue. Thismeansthefirst signal in
the queue cannot be removed.

Reset-All-Timers

Parameters:
<Processtype Instancex>

Type: Remote

This command resets all SDL timers of the given process instance.

Reset-Timer

Parameters:
<Processtype> <Instance> <Timername>
<Timerparameters>

Type: Remote

Thiscommand resetsaspecific SDL timer of the given processinstance
and with a specific timer value.

Note:

Theinput of atimer parameter is mandatory. The type of the param-
eter has to be an integer value. For atimer without parameter enter
a0 in the parameter diaog.

Resume

Parameters:
(None)

Type: Remote

Resume Cmicro Kernel, after a suspend has been accepted. The same
explanations as for the Suspend command apply.
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Run-Cmd-Log

Parameters:
<filename>

Type: Local

Theinitialization commandsinthelog file <filename> will be execut-
ed.

Caution!

In principleit is possible to use al kinds of commands in this com-
mand log file. But the correct execution cannot be guaranteed be-
causethere areto many interactions between the SDL Target Tester,
the Gateway (sdtgate.exe), the target and the Organizer.

E.g. the M SC Editor can only be started from a command log file if
the requested performance of the host machine is supported.

Caution!

Itisstill possible to use debugging commandsin thislog file, too.
But the user has to think about the usefulness as all commands will
be executed directly after one another without getting the correct
timestamp of execution.

Scale-Timers

Parameters:
<factors>

Type: Remote
Scale time when setting atimer.

Often there is a need to simulate time during an SDL execution. By
specifying this command, it is possible to make SDL timers run faster
or slower. The command is applied on newly set timersonly, i.e. if a
timer isalready running then it remains unaffected from thetime scale.
Due to this fact, the command should only be given at the start of the
SDL system.

In record mode the scaled time will be stored. Thisresultsin time being
scaled in play mode. It isimpossible to scale time manualy in play
mode!
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Set-Timer

Parameters:
<Processtype Instance> <Time value> <Timernames
<Timerparameters>

Type: Remote

Set an SDL Timer for the given process instance with the given time
valueinunits. Thetimevalueisafloat valuere-cal culated to thetarget’s
timer ticks. Please view “UNIT-NAME, UNIT-SCALE” on page 3522.

Note:

Theinput of atimer parameter is mandatory. The type of the param-
eter has to be an integer value. For atimer without parameter enter
a0 in the parameter dialog.

Example 589 Setting a timer without parameters

set <Processtype> <Instance> 4711 < timername> 0

set <Processtype> <Instance> 1.456 <timername> 0

Shutdown

Parameters:
(None)

Type: Remote

The command tries to shutdown the system, which means normally to
exit the main program. The user can define the actionson exit within
the target. The same explanations as for the reinitialization command

apply.

Single-Step
Parameters:
(None)

Type: Remote

This command switches the single step mode on. Either Next-Step or
Continue may follow.
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Note:

Timers are checked normally during single step and may expire, as
documented for the Disable-Timer and Enable-Timer commands. It
may be better to disable the timers (with Disable-Timer) before go-
ing into single step.

Start-Cmd-Log

Parameters:
<filename>

Type: Local

All theinitialization commands will be written to the log file
<filenames. Please view the command “Run-Cmd-L og” on page
3553, too.

Start-Gateway

Parameters:
(None)

Type: Local

This command is used to start the communication in the default imple-
mentation of the sdtgate or a host simulation.

Start-MSC-Log

Parameters:
<level> <“Diagramname” >

Type: Local

The MSC Editor is started and the target’ s trace messages will be dis-
played in the MSC Editor. The <1evels specifiesthe amount of MSC
symbols:

0 - Basic Message Sequence Chart
1-likelevel O but with the trace of states

2 - likelevel 1 plus the trace of actions

4 - Basic Message Sequence Chart to file

5 - likelevel O but with the trace of statesto file
6 - likelevel 1 plusthe trace of actionsto file
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Start-SDLE-Trace

Parameters:

<Processtype> or
*

Type: Remote

Thetrace on SDL symbol level is started for the specified process. The
Organizer hasto berunning and the target needs to be compiled with the
flagXMK_ADD_SDLE TRACE (see’Trace” onpage 3413in chapter
67, The Cmicro Library).

Start-Trace-Log

Parameters:
<filename>

Type: Loca

A log file containing the whole ASCI| trace of the SDL Target Tester
will be written.

Stop

Parameters:
<Processtype Instance>

Type: Remote

Thiscommand stops an SDL Process according to the SDL semantics,
no matter if the system is suspended or under break condition. The com-
mand is, after it isreceived, directly executed within the target. All sig-
nalswhich are in the queue for this process are removed, including cre-
ate signals.

Stop-Cmd-Log
Parameters:
<None>

Type: Local

The write of initialization commands will be stopped. Please view the
command “Run-Cmd-L og” on page 3553, too.

Stop-Gateway

Parameters:
(None)

Type: Local
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This command is used to stop the XON communication in the default
implementation of the sdtgate.

Stop-MSC-Log
Parameters:
(None)

Type: Local
The trace on the MSC Editor is stopped.

Stop-SDLE-Trace

Parameters:
<None>

Type: Local
The trace on SDL symbol level is stopped.

Stop-Trace-Log

Parameters:
<None>

Type: Local
Thetraceto thetrace log fileis stopped. Thefileis closed.

Suspend
Parameters:
(None)

Type: Remote

Disables the Cmicro Kernel from scheduling. The transition currently
running will not be affected and will be ended first, before the command
is accepted. The suspended SDL system cannot process any signals,
neither internal signals nor signals coming from the environment. This
may lead to a queue overflow. It isrecommended to disable the timers
to prevent this.

System

Parameters:
<systemnames>.sym

Type: Local
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The automatically generated symbol file <systemnames.symisload-
ed. The symbolic names for process types and Signal 1Ds can only be
used if thisfileisread in.

Additional error checks can be performed within the SDL Target
Tester’s host if thisfileisread in.

?Timer-Table

Parameters:
(None)

Type: Remote

Some characteristics of the current timer tables are displayed. The com-
mand is useful in order to inspect the state of the SDL system, or to see
if it is hanging.

Example 590

After typing the command, information is printed on screen which may
look like:

Current Timer states:

SDL NOW :9147,d

Timer dimensioned to 16

Currently :0 timer(s) active
Timer memory location at :36bf0014,

Where SDL NOW represents the amount of units since system start. The
value of 6 shows the maximum number of timer instancesin the system.
Thethirdlineisself explanatory. Thelast line givesthe physica memory
alocation of the timer linked lists which may ease debugging.

Tr-Detail

Parameters:
<levels>

Type: Local

Define Trace detail. The command is applied locally within the SDL
Target Tester’ s host and it works on ASCI|I tracesto the text areaonly.

Output to either afile or to the M SC Editor will not be affected by this
command. Thusif the target is configured correctly no inconsistency
can occur and no information stored in afile or in the MSC Editor will
be incomplete.
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Fivelevelsaredefined (0-5). The higher thelevel, themore SDL events
are traced. Different events are assigned the levels depicted in the fol-

lowing table:

Trace subject

L1

L.2

L.3

L4

L5

PRINT STRING

TASK

DECISION

PROCEDURE

SET

RESET

ACTUAL RESET

STOP

STATE

STATIC CREATE

DYNAMIC CREATE

CREATE

SAVE

TIMER

INPUT

OUTPUT

DISCARD

IMPLICIT CONSUMPTION

Tr-Params

Parameters:
<const>

Type: Local

Thetrace of signal parameters can be switched on or off. Thiscommand
has an influence on the display in the text area only.
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<const > can take the values:

0 - to switch trace off  or
1 - to switch the trace of signal parameters on

Tr-Process

Parameters:
<Processtype Instance> <Bitmask> or
ENV <Bitmask> or
* <Bitmask>

Type: Remote

This command defines which processesin the system are traced. It is
applied in the target (remote command), so that the traffic load on the
communications interface can be reduced interactively.

This trace command works for al instances of the given process type.
No differentiation is possible between different instances of one type.

Tr-Signal
Parameters:
<signalname> <flag>

Type: Remote

Thiscommand definesthetracefor oneor al signalsinthesystem. Itis
applied in the target (remote command), so that the communicationsin-
terface’' s traffic load can be reduced interactively.

The signa name isthe one from the SDL system. No qualifiers are pos-
sible, which means, that signal names have to be unique for the whole
SDL system. The flag may be O (trace off) or any other value (trace on).
If an asterisk is specified for signal name, then flag isapplied to al sig-
nal types. The command works for SDL output only.

Tr-Off

Parameters:
(None)

Type: Remote

The command switches the SDL Target Tester’ s tracer off within the
target. The current option settings stored in the target will not be affect-
ed. After this command is received within the target, the trace isimme-
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diately suspended and can only be resumed with the command Tr-On.
The output trace that has been written is interrupted.

Note:

The user has to consider misinterpretation of the trace because of
missing traces after resuming the trace via Tr-On.

Tr-On

Parameters:
(None)

Type: Remote

This command switches the Cmicro Tracer on, if it is compiled within
the target. None of the current option settings concerning trace within
the target will be affected.

Unit-Name

Parameters:
<unitname>

Type: Local

The timer unit’s name can be assigned with this command, e.g. if the
target’ ssystemtimeis' milliseconds and the Unit-Scaleisdimensioned
to 1000, the <unit> should be named as ‘sec’.

Unit-Scale

Parameters:
(realvalue)

Type: Local

The target’ s system time, which is received with the trace data, is mul-
tiplied by this constant factor to get a“readable’ system time. See Unit-
Name too.
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Graphical User Interface

This section describes the appearance and functionality of the graphical

user interface of the SDL Target Tester (sdtmtui). Some user interface

descriptions common to all toolsin Telelogic Tau can befound in chap-
ter 1, User Interface and Basic Operations. These general descriptions
are not repeated in this chapter.

Starting the SDL Target Tester Ul

The SDL Target Tester Ul isautomatically started from the Cmicro
Postmaster. When the Ul is started the definition file for the button
groups (see “The Button Area” on page 3564) isread in. The default
name of thisfileis sdtmt .btn.

The Main Window

The main window provides atext area (which displays output from the
monitor system), an input line (used for entering and displaying textual
command line input to the monitor system) and a button area (with but-
tons for execution of monitor commands).

¥ General ﬂl = 2
GuickInfo | Startomds [ Load Systen | esimulation  CL_\sdeme.opt
Info__|_StopCmds_| Remove cmd | tSimulation__CL_\=omponent_sct_m
News | _Fun Crds |
¥ Execute ﬂl
Sofaens
I~ Environment M _0\HostSimulation__ CL_“com N
™ Examine / ﬂ
| Group
Button Area e S
™ Configure Target Trace Grow |
- SDLW o)
’f{\eﬁace Group |
Text Area o)
Group | _';l < | _l“
3 i » Comman d: T > |
Input Line = =
Figure 596: The Main window
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The Text Area

The text area displays all text output from the monitor system, includ-
ing user prompts, error messages and command results.

Commands cannot be entered in this area, but acommand given on the
input line or through the use of the command buttonsis echoed after the
displayed prompt:

Command >

The Input Line

Theinput lineisused for entering and editing monitor commands from
the keyboard. For information on available monitor commands, see
“Syntax of SDL Target Tester Commands’ on page 3535.

The last commands entered on the input line are saved in a history list.
Thislist can be traversed by using the <up> and <bowns> keyson the
input line.

When <returns ispressed anywhere on the input line, the complete
string issaved in the history list and is moved to the text area. The com-
mand is then executed.

Parameter Dialogs

If acommand entered on the input line requires additional user input
(i.e. parameter values), the information will automatically be prompted
forinadiaog:

o Parameter values of enumeration type are presented in lists, from
which the value can be selected (see Figure 597).
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Pleaze enter a signal 1D :

Code ]
PrefDoor

Abort

Opened

KeyStroke
CardéndCode

‘Dpem

Ok | Cancel |

Figure 597: Atypical selection dialog

The value can also be entered or edited on the text input line below
thelist in the dialog. For those commands that take an optional vari-
able component, the component must be entered on the text input
line after the selected variable name. It will not be asked for in adi-
alog.

» Other parameter values are asked for in simple text input dialogs.

Each parameter dialog has an OK button for confirming the value and a
Cancel button for cancelling the command.

The Button Area

The button areais used for entering monitor commands by clicking the
left mouse button on a command button. Each button corresponds to a
specific monitor command. The buttons are divided into groups, rough-
ly corresponding to the different types of commandslistedin“SDL Tar-
get Tester Commands” on page 3535. Each group isshown asamodule
in the button area. Any number of button modules may residein the but-
ton area. If the modules do not fit in the button area, avertical scroll bar
is added.

The definition of the buttons and button groups are stored in a button
definition file (see “Button and Menu Definition File” on page 3579).
New buttons can be added and existing ones del eted or redefined by us-
ing the Group menu in a button module.
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If abutton’s definition contains parameters, the parameter values are
prompted for in dialog boxes before the command is executed, in the
same way as described for commands entered from the input line. See
“Parameter Dialogs’ on page 3563.

When no more parameter values are requested, the string shown on the
input lineis saved in the history list and moved to the text area. The
command is then executed.

A Button Module

Collapse/expand Button Group —es ¢\ roup
B 4

Group Name istame]

Command Button——"

Group Button

Figure 598: A button module

Each button module consists of atitle bar and a number of command
buttons arranged in rows and columns. Thetitle bar displays:

* A collapse/expand toggle button. Click thisto collapse (so that only
thetitle bar is visible) and expand the module.

» The group name of the button module.

* A Group button, providing a menu with commands affecting the
buttons in the module.

The Group button contains the following menu choices:

Add

Thismenu choi ce opens adia og where you may add one or several new
buttonsto the button module. Y ou should specify alabel of the new but-
ton and acommand that is to be executed when the button is clicked.
Click OK or Apply, to add the button to the end of the module. For the
syntax of a button definition, see “Button and Menu Definitions’ on

page 3580.
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i x|

Lahel: |

Definition: |

[0]:4 | | Apply | Cancel

Figure 599: Adding a new button

Note:

Several buttons are allowed to have the same name within the same
module. When you edit the button definition or delete the button, it
is always the first occurrence that will be deleted or modified.

Edit

This menu choice opens a dialog where you can select a button to edit,
that is, its label and definition. Y ou edit the button in asimilar way as
described in “Add” on page 3565.

Note:

If several buttons have the samebutton label, it isalwaysthefirst
button found that will be edited, regardless of the selection.

Delete

This menu choice opens a dialog where you can select one or several
buttons to be deleted.

Note:

If several buttons have the samebutton label, it isalwaysthefirst
button found that will be deleted, regardless of the selection.

Rename Group

This menu choice opens a dialog where you can edit the name of the
current button module.
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Delete Group

Select this menu choice del etes to del ete the current module from the
button area. Y ou will be asked to confirm the operation.

The Default Button Modules

The following tables list the default buttons in the button modules and
the corresponding monitor command. See “SDL Target Tester Com-
mands’ on page 3535 for more information.

Note:

The buttons in the button modules are specified in the button defini-
tion file. If the default button file is not used, the button modules
may differ from those described here. See “Button and Menu Defi-
nitions” on page 3580 for more information.

The Environment Module

Button SDL Target Tester command

Send without params | Output-NPAR

Send with params Output-PAR

The Execute Module

Button SDL Target Tester command

Go-Forever Go-Forever

The Examine Module

Button SDL Target Tester command
Queue Queue
Process 2Process-State
Last Error ?Errors
Timers Timer-Table
Process List ?All-Processes
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Button SDL Target Tester command
Active Active-Timer
Profile ?Process-Profile
The Change Module
Button SDL Target Tester command
Set Timer Set-Timer
Reset Timer Reset-Timer
Create Create
Siop Stop
Nextstate Nextstate
Remove Q Remove-Queue
Remove S Remove-Signal
Remove all S Remove-All-Signals
Scale Timers Scale-Timers

The Configure Text Trace Module

Button SDL Target Tester command
ON Display-On

OFF Display-Off

Detail Level Tr-Detail

Show Params Tr-Params 1

Hide Params Tr-Params 0

The Configure Target Trace Module

Button SDL Target Tester command

ON Tr-On
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Button SDL Target Tester command
OFF Tr-Off
Sgnal Tr-Signal
Process Tr-Process
NO Symbols Tr-Process*

B’ 0000000000000000000000000000000
ALL Symbols Tr-Process*

B'111111111111111111111111111111117

The SDL & MSC Trace Module

Button SDL Target Tester command
Sart MSC Start-M SC-L og

Sop MC Stop-MSC-Log

Sart DL Start-SDLE-Trace

Sop SDL Stop-SDLE-Trace

The File Trace Module

Button SDL Target Tester command
Binary Infile Input-File

Binary Outfile Output-File

Close binaries Close-File

ASCII Outfile Start-Trace-Log

Close ACI| Stop-Trace-Log

Page File Page-File

Convert File Convert-File
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The Recorder Mo
Note:

dule

The SDL Target Tester’s Record and Play functions are only avail-
ableif aCmicro Recorder licenseis available.

Button SDL Target Tester command
Recorder off Recorder-Off

Record Recorder-On

Play Recorder-Play

Delay Recorder-Delay

Real-time Recorder-Realtime

Input recfile Input-File recfile.trc

Output recfile Output-File recfile.trc
Closerecfile Close-Filerecfile.trc

The Systemcontr

ol Module

Button SDL Target Tester command
Sngle-Sep Single-Step

Next-Step Next-Step

Exit-Sngle-Sep | Exit-Single-Step

Reinit Reinitialize

Shutdown Shutdown

Resume Resume

Disable Timer Disable-Timer

Enable Timer Enable-Timer

Suspend Suspend
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The Breakpoint Module

Button SDL Target Tester command
Break input BPI

Break nextstate BPS

Break all BP

View Breakpoints | 2Breaklist

Clear all BA

Continue Continue

The Configuration Module

Button SDL Target Tester command
Unit scale Unit-Scale 1.0

Unit name Unit-Name “milliseconds”
Target Get-Configuration

The Communication Module

Button SDL Target Tester command
Sart Gateway Start-Gateway

Coder Config ?2Coder

Interface State Line

The Menu Bar

This section describes the menu bar of the SDL Target Tester main win-
dow and all the available menu choices in the default configuration.

The menu bar contains the following fixed menus:

* FileMenu
* View Menu
e Buttons Menu
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e Help Menu
(See”HelpMenu” on page 15in chapter 1, User Interface and Basic
Operations.)
The menu bar can a so contain additional menus listed in a menu defi-
nition file (see “Button and Menu Definition File” on page 3579). The
following menus are defined in the delivered version of thisfile:

Execute Menu
Environment Menu

Breakpoint Menu
Examine Menu

Change Menu
Trace Display Menu
Trace File Menu
Trace Target Menu
Recorder Menu

Config Menu
Commands Menu

File Menu

The File menu contains the following menu choices

* Open
(See“Open” on page 9 in chapter 1, User Interface and Basic Op-
erations.)

e St Directory

-+ Exit
(See“Exit” on page 15 in chapter 1, User Interface and Basic Op-
erations.)

Set Directory

This menu choice opens a dialog where you can enter the path to your
current project directory.

View Menu
The View menu contains the following menu choices:

e Find
» Find Next (F3)
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* Find Selection
e Copy from Text Area
* Pasteinto Command Line

e Line Numbering
e Clear Text Area

Find
This menu choice opens a dialog where you can search for text.

5 x|
Find Text:
| [
Find Process:
| [
Find Signal:
| ]
Find Timer:
| -
Optiong
[~ Regular expression
[~ Match case

Ok Cancel

Figure 600: The Find dialog
It ispossible to use regular expressions for finding text or to select to
find a process, signal or timer belonging to the SDL system.

Find Next
This menu choice will search again for text already found.

Find Selection

Thismenu choicewill search for text currently selected in the SDL Tar-
get Tester'stext area
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Copy from Text Area

Thismenu choicewill copy thetext selected inthe SDL Target Tester’s
text area.

Paste into Command Line

The menu choice will paste the content of the clipboard to the command
line.

Line Numbering

This menu choice toggles line numbering in the SDL Target Tester's
text area. Line numbering allows a better overview.

Clear Text Area

This menu choice will clear the complete text area of the SDL Target
Tester.

Buttons Menu
The Buttons menu contains the following menu choices:

Load

Append

Save

Save As

Expand Groups

Collapse Groups

Add Group

For more information on the Ul’ s button definition file, mentioned in
the menu commands below, see “ Button and Menu Definition File” on

page 3579.

Load

This menu choice opens a dialog where you can specify a new button
definition file. Thiswill override the current button definitions. All but-
tons and modules currently in the button area are deleted and replaced
by the buttons and modules defined in the new file.
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Append

This menu choice opens a dialog where you can specify to append the
contents of anew button definition file into the current button defini-
tions. Buttons with new |abels are added to the button area, while but-
tons with already existing labelsin the same module will be duplicated
(possibly with different definitions).

Save

This menu choice saves the current button and modul e definitionsin the
button definition file under its current file name.

Save As

This menu choice opens adial og where you can save the current button
and module definitionsin a new button definition file.

Expand Groups
This menu choice expands all modulesin the button area.

Collapse Groups
This menu choice collapses all modules in the button area.

Add Group

This menu choice opens a dialog where you can specify the of a new
button moduleto add. The new module will be added after the last mod-
ulein the button area. It is also possible to add several modules.

Execute Menu

[tem SDL Target Tester command
Sart Gateway Start-Gateway

Go-Forever Go-Forever

Sngle-Step Single-Step

Reinit Reinitialize

Disable-Timer Disable-Timer

Next-Sep Next-Step
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Item SDL Target Tester command
Shutdown Shutdown

Enable Timer Enable-Timer

Exit-Sngle-Sep | Exit-Single-Step

Resume Resume

Suspend Suspend

Environment Menu

Item SDL Target Tester command
Send with params | Output-PAR

Send without Output-NPAR

params

Breakpoint Menu

Item SDL Target Tester command
Break Input BPI

View Breakpoints | ?Breaklist

Break Nextstate | BPS

Clear all BA

Break all BP

Continue Continue

Examine Menu

Item SDL Target Tester command
Queue 2Queue

Timers ZTimer-Table

Active Active-Timer

Process ?Process-State
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Item SDL Target Tester command
Process List ?All-Processes

Profile ?Process-Profile

Last Error ?Errors

Change Menu

Item SDL Target Tester command
Set Timer Set-Timer

Siop Stop

Remove Signal Remove-Signal

Reset Timer Reset-Timer

Nextstate Nextstate

Removeall S Remove-All-Signals

Create Create

Remove Q Remove-Queue

Scale Timers Scale-Timers

Trace Display Menu

Item SDL Target Tester command
Display on Display-On

Display off Display-Off

Trace Detail Tr-Detail

Show Params Tr-Params 1

Hide Params Tr-Params 0

Sart MSC Start-M SC-L og

Sop MC Stop-MSC-Log
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Trace File Menu

Item SDL Target Tester command
Binary Infile Input-File

ASCII Outfile Start-Trace-L og trace.asc
Page File Page-File

Binary Outfile Output-File

Close ACII Stop-Trace-Log

Convert File Convert-File

Close Binaries Close-File

Trace Target Menu

Item SDL Target Tester command
Traceon Tr-On

Trace off Tr-Off

Trace Process Tr-Process

Trace Sgnal Tr-Signal

Recorder Menu

Item SDL Target Tester command
Recorder off Recorder-Off

Delay Recorder-Delay

Output recfile Output-File recfile.trc

Record Recorder-On

Realtime Recorder-Realtime

Close Recfile Close-Filerecfile.trc

Play Recorder-Play

Input recfile Input-File recfile.trc
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Config Menu
[tem SDL Target Tester command
Unit scale Unit-Scale
Unit name Unit-Name
Target Get-Configuration
Coder-Config ?2Coder
Interface state Line

Commands Menu

Item SDL Target Tester command
Quick Info Help

Info Help*

Remove cmd Remove-Command

Button and Menu Definition File

Inthe SDL Target Tester U, the button definition information is stored
on file (per default thisfileisnamed sdtmt .btn), i.e. definitions of
button groups and button commands in the main window’ s button area.
Furthermore it is possible to define menu entries.

At start-up of the UI, thefileis determined in the following way. If the
file name does not contain a directory path, the files are searched for in
the following directories:

» The current directory
» TheTelelogic Tau installation directory

Once the file has been found, it is read and the contents of the corre-
sponding window is set up. If the file cannot be found, the correspond-
ing window areabecomes empty and afile selection dialog is opened to
enter the required file name.

Thetext file can contain comment lines starting with the * # character.
Empty lines are discarded.
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Note:

When afileisread, no checks are made upon the relevance or cor-
rectness of the definitions contained in thefile.

Button and Menu Definitions

The button and menu definitions are stored in a definition file with the
default extension .btn. The definitions are divided into groups where
each group defines a button module in the main window’ s button area
or amenu in the menu bar.

Syntax
In the file, a button group has the following syntax:

: [DISPLAY AS] <entry name>
<item labels>

<definition>

<button labels>
<definition>

The [DISPLAY _AS] prefixes the button group’s or menu’s name
<entry name> and can take three different keywords:

* COLLAPSED
A button group is created, initially collapsed.

* Nokeyword
A button group is created, initially expanded.

. MENU
A new menu is created.

The <item label> is either the |abel of the button in a button module or
the label of an menu item.

The <definition> isthe SDL Target Tester command that will be exe-
cuted when the button is pressed/the menu item is selected. The syntax
of abutton definition isthe same aswhen entering acommand textually
to the monitor.

Missing parameters at the end of the command will open dialogs for
those parameters.
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After al thereis no limit in the amount of buttonsin a button group or

the amount of itemsin amenu entry except the visibility and usability
of the buttons/items.

Comparing with the Simulator thereisasimple rule of ordering the but-

tons shown in Figure 601. A new button row is added only if the previ-
ous row has got 3 buttons.

V¥ Button Ordering Group
first | second|  third |
Ath Eth Bth
Tth th Sth

10th

Figure 601: Ordering of the buttonsin a button group
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The Target Library

General

Thetarget library isamandatory part of the SDL Target Tester. The
SDL Target Tester is of no use without the functions and definitions
contained within.

In order to use the options of SDL Target Tester’'s host site, the target
library must be configured accordingly.

A lot of defines make it possible to reduce the SDL Target Tester's
functionswithinthetarget, so that memory requirements can bereduced
when necessary.

In the following sections are explanations of the file structure and the
application program interface (API) within the target.

File Structure

The following picture explains the file structure for the SDL Target
Testers target library.

| CcodefromsDL 1| User written C code
\ Cmicro Library
L — o

SDL Target Tester at target site

Figure 602: Files of the Cmicro Library
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Description of Files

sdl_cfg.h

Thisfileis generated automatically by the Cmicro SDL to C Compiler
into thedirectory whichiscurrently active. It containscompilation flags
used for the automatic scaling of the Cmicro Library and the generated
C code. The file must not be edited by the user.

Caution!

Thisfile always carries the same name for each SDL system gener-
ated and is stored into the currently active directory. A conflict will
occur if the user tries to generate several systems into the same di-
rectory.

Therefore be sure to use different working directoriesfor each SDL
system. Otherwise, unpredictable results during run-time of the gen-
erated code will occur, as some automatic scal able features may not
re-compiled.

ml_typ.h
Thisfileisthe central header file in the Cmicro Package. It contains

e more #includes

« defineswhich are of global interest and Cmicro Library internal de-
fines

» typedefswhich areof global interest and Cmicro Library internal ty-
pedefs

» extern-declarationswhich are of global interest and Cmicro Library
internal extern declarations

tmcod.h

tmcod. h isan automatically generated file of the Target Message Cod-
er Generator (TMCOD). All the SDL Target Tester command tags and
the corresponding parameter structures are defined here. It is strongly
recommended not to modify thisfile.
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mt_cmd.c

Thisfileis part of the command interface on the target site. The com-
mands received via the communications link will be performed by this
file.

mt_cod.c

Thisis the module which exports the functions to encode / decode any
message from the Cmicro Protocol.

mt_opt.c
This module exports the functions which allow the user to define op-
tions regarding the tracer, recorder and player components.

Options may be specified to reduce the traffic load of the system, This
isimportant when aslow communicationsinterfaceisinvolved and the
user wants to test in real-time.

mt_play.c

Thisfileis part of the Cmicro Recorder and it contains all the functions
for the play mode.

mt_rec.c

Thisfileis part of the Cmicro Recorder and it contains all the functions
for the record mode.

mt_tsdl.c

Thismodul e exportsfunctionstotrace SDL actions. Thesefunctionsare
mainly for the use of the Cmicro Kernel and Tester.

Functionsto trace either into RAM, into afileor viaaV.24 interface are
delivered.

The module is common for all these trace methods. The functions ex-
ported are called directly by the Cmicro Kernel if the SDL Target Tester
or part of the SDL Target Tester isinvolved when executing the SDL
system.

mt_tsys.c

This module contains the functions which handle the trace of system
events such as scheduler events or the trace of system errors.
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mt_*.h

These header files contain the external definitions of the corresponding
.c files.

The APl on Target

General

The C application program interface (API) can be used both by SDL
processes and / or by any other C function on the target.

The simplest method, however, isto set some options beforeinitializing
the SDL system and hold these options during the whole run-time. A
more comfortable method is to set some options before initializing the
SDL system and then change the optionsin an SDL process, when a
specific situation is detected. By using this method it is possible to re-
duce the amount of information and to make it easier to find unwanted
behavior or an erroneous situation in atrace. This can be achieved, for
example, by writing the necessary C function call(s) into an SDL task
symbol using the #CODE directive.

The following pages introduce the C function interface, which is used
in the target to set the trace options.

Caution!

It isimportant to take care with function parameters. Any function
return val ue should also be checked.

Initialization
void xmk InitOptions ( void )

Initialization of the SDL Target Tester is absolutely necessary. It must
be done before any other initialization, directly before the C function
call xmk_Initspr. Theuser should not remove thisfunction call in the
templatemain () function if one wantsto usethe SDL Target Tester.

Nothing happens before the C function xmk_optionssymbol iscalled,
and xmk TracerActive iSSet tO XMK_TRUE.
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Switch the Cmicro Tracer on / off
In order to get an execution trace it is first necessary to switch it on by
assigning

xmk_TracerActive = XMK TRUE

This should normally be done after the C function xmk_InitOptions.

The settings of functions whose names begin with xmk_options* re-
mains unaffected when changing the above flag.

The flag is not set by default.

Selecting SDL Symbols That are to Be Traced

xmk_OPT_INT xmk OptionsSymbol ( unsigned char process-type-id,
long bitmask )

This function must be called in order to begin the trace. By default, no
symbol is selected.

Select the trace for process-type-id and then set or un-set different sym-
bols with the bit mask. If anything goes wrong the function will return
XMK_ERROR, €lSe XMK_OKAY.

Itis possible to specify bit mask values for a specific SDL process, for
al SDL processes, for the environment and for the kernel part of the

Cmicro Library. The last possibility is necessary to alow the optional
trace for system events like error trace and trace of scheduling events.

Allowed values for process-type-id:

0 First process-type-id, XPTID_ from
sdl_cfg.h

1 Second.....

N-1 Last... (N isthe maximum number of process
types)

XNULLTYPE specify trace for all processes

any other value The environment

MICROKERNEL | specify trace for Cmicro Kernel

ENV Indicates the SDL environment
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Allowed values for bit mask:

SDL symbals System events
TSDL_STATE TSYS SCHEDULE
TSDL_INPUT TSYS ERROR
TSDL_SAVE TSYS SHOWPRIO
TSDL_OUTPUT

TSDL_CREATE

TSDL_STOP

TSDL_STATIC_CREATE

TSDL_DYNAMIC_CREATE

TSDL_DECISION

TSDL_TASK

TSDL_PROCEDURE

TSDL_RESULT

TSDL_TIMER

TSDL_SET

TSDL_RESET

TSDL_ACTUAL_RESET

TSDL_SIGNALPARAMS

TSDL_DISCARD

TSDL_IMPLICIT_CONSUMPTION
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Selecting SDL Signals to Be Traced

xmk_OPT_INT xmk OptionsSignal ( xmk T SIGNAL signal id,
unsigned char bitmask )

Thisfunction isoptionally called becausethetraceof al SDL signalsis
switched on per default.

Select the trace for signal id. Then set or un-set different symbols with
bit mask. If anything went wrong, the function will return xMx_ERROR,
else xMK_OKAY.

It is possible to specify either “off” for al signals, “on” for all signals,
“off” for a specific signal or “on” for a specific signal.

Allowed values for signal-id:

0 First signal-id, #define from generated
Ccodeand <systemnames.ifc

1 Second.....

N-1 Last.....

XMK_ALLOW_NO | Specify trace for al processes
XMK_ALLOW_ALL | Specify trace for Cmicro Kernel

Allowed values for bitmask:
* Any vauein the range of 0x00 to oxff.
« A vaue!= oxo0 switchesthetrace for the signal on.

* A vaue == o0xo00 causesthe trace for the given signal(s) to be
switched off.

Example to Set Trace Options

A simple method to set the trace options is to set them directly within
the C function main, before the Cmicro Kernel isinitialized. The user
will find this example as atemplatein thefile bare ex.c déivered
with the Cmicro Package, below the directory

<sdtdir>/cmicro/template.
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#include “sdl_cfg.h”
#include “ml_typ.h”

.main (... ) {
extern int xmk_TracerActive ;
long bitmask = 0 ;
int result = XMK_OKAY ;

/* Initialize SDL Target Tester */
xmk_InitOptions ( );

/* Set all options ON */
result = xmk OptionsSymbol (xXNULLPID, Oxffffffff);
if (result != XMK_OKAY) ErrorInUsage ();

/* Set some options ON */
bitmask = TSDL_INPUT ;
bitmask = TSDL STATE

bitmask TSDL_OUTPUT ;
/* +---- Proces-Type - Id (see automatically */
/* | generated file *.ifc) */
/* v */
result = xmk OptionsSymbol (0, bitmask );
if (result != XMK OKAY) ErrorInUsage ();
result = xmk OptionsSymbol (1, 0x00000000 );
if (result != XMK OKAY) ErrorInUsage ();
/* Switch on t he trace*/
xmk_TracerActive = XMK TRUE ;
/* Template to set options to filter signals */
/* */
/* +---- Allow all Signals to be traced */
/* v *
xmk_OptionsSignal (XMK ALLOW _NO, 0);
/* +---- Signal id is to be set correctly ! */
/* according to the automatically */
/* generated *.ifc - file */
/* v */
xmk_OptionsSignal (1, Oxff);
xmk_OptionsSignal (2, Oxff);
xmk_OptionsSignal (3, Oxff);
z e Cmicro Kernel?*/

/* Initiali
xmk_InitSDL ()

o Kernel*/

/* Run Cmicr
(0xff) != XMK_STOP) ;

if (xmk_RunSDL
exit (0);

}

Getting a Trace in SDL Tasks with C Code

The Cmicro SDL to C Compiler generates usable traces for SDL tasks
only if it isatask containing at least one SDL assignment. Whenever C
code is specified within atask symbol (by using the #CODE directive),
the Cmicro SDL to C Compiler is not able to generate good trace infor-
mation.

July 2003 Telelogic Tau 4.5 User's Manual 3589



Chapter 68 The SDL Target Tester

3590

There are two C functions which enable a work-around:

¢ xmk PrintString (const char *) Or
e xmk TSDL Task (const char *)

in order to get atrace from C code. The trace output of acall like

xmk PrintString (’Hello SDL world’)
looks like:

USER: Hello SDL world

The strings have to be unique, in order to distinguish atrace of one pro-
cess from another. Another difference between the above function is
that the C function xmk_Printstring doesnot check if atraceiswant-
ed or not. The trace will be done unconditionally viathe SDL Target
Tester's communications link.

Of course, the function may also be applied in non SDL program parts.

Using Record or Play Mode of the Cmicro Recorder
xmk_OPT INT xmk SetRecorderMode ( int mode )

This function must be called by the user in order to:

» switch the record mode of the Cmicro Recorder on, or
» switch the play mode of the Cmicro Recorder on, or

» switch any function of the Cmicro Recorder off.
Allowed values for mode:

e XMK RECORDER RECORD

e XMK RECORDER PLAY
e XMK RECORDER_ OFF

Environment Functions

xInEnv ()
void xInEnv ( void )

Thisfunction is called each time the Cmicro Kernel’s main loop is en-
tered. A more detailed description of the C function x1nEnv () can be
found in “xInEnv()” on page 3440 in chapter 67, The Cmicro Library.
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XOutEnv ()

int xOutEnv ( xmk T SIGNAL sig,
xmk_T_ PRIO prio,
xmk T MESS LENGTH data_len,
void *p_data,
xXPID Receiver

Thisfunction is called each time the SDL system wantsto output asig-
nal to the environment. If the environment should be another system
(e.g., an MS DOS PC), the signal can be sent directly by calling the C
function xmk_cod_Encode (which is described in the following sec-
tion). A more detailed description of the C function xoutEnv can be
found in “xOutEnv()” on page 3443 in chapter 67, The Cmicro Library.

xmk_Cod_Decode ()

int xmk_Cod_Decode ( char *p_ RAWBuffer, In
int *p MessageClass, out
int *p MessageTag, Out
int *p MessagelLength, Out
char *p dest, In/Out
int dest_len ) In

Thisfunction isfreeto be used on thetarget site. It decodesagiven data
link framein the Cmicro Protocol format into the different pieces of da-
ta. MessageClass may beintherangefrom r3h to Frh. Thevalue Fh
in the higher nibble is used to synchronize the data stream if synchroni-
zation fails and onh to 2n in the lower nibble is used by the SDL Target
Tester itself. MessageTag may be of any value. p_struct isapointer
to a C structure which isto be transferred via the communications link.
Struct_length istheresult of the sizeof operator being applied to this
structure.

The function is the counterpart to the C function xmk Cod Encode.

xmk_Cod_Encode ()

int xmk_ Cod Encode ( int MessageClass,
int MessageTag,
char *p data,
int length )

Thisfunction is free to be used on the target site: It encodes the given
information into a data link frame of the Cmicro Protocol format and
sendsit viathe communicationsinterface. Messageclass may beinthe
range from r3h to FFh, thevalue rn inthe higher nibbleisused to syn-
chronizethe datastream if synchronization failsand oh to 2h inthe low-
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er nibbleis used by the SDL Target Tester itself. MessageTag may be
of any value. p_struct isapointer to aC structure whichisto betrans-
ferred viathe communicationslink. struct _length istheresult of the
sizeof operator being applied to this structure.

The function is the counterpart to the C function xmk_cod_Decode.

Note:

The maximum amount of characters which can be transferred isre-
stricted to 255 per default in this Cmicro Package version.

Compiling and Linking the Target Library

Some defines are to be set in order to compile and link the parts of the
SDL Target Tester correctly. These defines can be set either on the com-
mand line when invoking make or in the header filem1 _mcf.h. Besure
that for each configuration possibility all the defines are set appropriate-
ly.

The best way to select the compiler options for the SDL Target Tester
isto use the Targeting Expert. Please view the section “ Configure the
SDL Target Tester (Cmicro only)” on page 2873 in chapter 60, The Tar-

geting Expert.

Hereisafirst idea of what has to beto set in the configuration file
ml_mcf.hi

#define XMK_ADD MICRO_TESTER
#define XMK ADD MICRO TRACER
#define XMK USE_V24

#define XMK USE_COMMLINK

Scaling of SDL Target Tester Functionality

In order to reduce the amount of memory - e.g. if memory gets scarce
within a progressing project - it is possible to reduce the SDL Target
Tester’ s functionality on target site.

Removing the whole SDL Target Tester

It is quite simple to remove any functionality used by the SDL Target
Tester by specifying:

#undef XMK ADD MICRO TESTER
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Removing the Cmicro Tracer
Thisis possible by specifying

#define XMK ADD MICRO TESTER
#undef  XMK_ADD MICRO_TRACER

Removing the Cmicro Recorder (Inclusive Play Mode)
Thisis possible by specifying

#define XMK ADD MICRO TESTER
#undef  XMK_ADD MICRO_RECORDER

Removing the Command and Debug Interface
Thisis possible by specifying
#define XMK ADD MICRO_TESTER
#undef  XMK ADD MICRO_COMMAND

Partial functionality may be left out by un-defining one of the defines
described under “Message Transfer and Presentation of Messages’ on

page 3595.

Configuration of Buffers
Users must configure buffers used by the SDL Target Tester.

The reason behind thisisthat the SDL Target Tester uses an efficient
way to handle those buffers. Thisis of great importance especialy for
micro controllers.

Additionally, these buffers must be consistently dimensioned. For in-
stance, the message buffer of the communications link must be able to
handle the largest parameter list of asignal from SDL. The same situa
tion arises in the trace of SDL tasks and procedure names.

Caution!
If any buffer is dimensioned too small arun-time error may result.

The following defines are used to dimension buffers.
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XMK_MAX_PRINT_STRING

This define restricts the amount of characters transferred via the com-
munications link when using the C function xmk_pPrintString. This
function is used only by the user.

XMK_MAX_LEN_SYMBOL_NAME

Thisdefine is used to restrict the amount of characters transferred via
the communications link for the SDL tasks and SDL procedure names.

The transmit and receive buffers of the default communications link
software must be configured in the datalink (a1) module using the fol-
lowing defines:
Transmitter buffer:
#define XMK MAX SEND ONE_ ENTRY 1000
#define XMK MAX SEND ENTRIES 20
Receiver buffer:
#define XMK MAX RECEIVE ONE_ENTRY 1000
#define XMK_MAX RECEIVE ENTRIES 20
where *_oNE_ENTRY iSthe dimensioning of one message, and
* ENTRIES iSthe maximum amount of entriesin the message FIFO of

the datalink module. Note, that * onE ENTRY must be greater than the
greatest of the xMk_max_+* defines above, plus areserve of 6 bytes.

Connection of Host and Target

3594

General

The following sections will detail the technical requirements and the
technical implementation of the connection between host and target.
The following items will be outlined:

* “Structure of Communications Link Software” on page 3595

+ “Default Implementation of Communications Link Software’ on
page 3595 as delivered.

* How toimplement user host executables, which are able to commu-
nicatewith the SDL Target Tester’ starget library. Thisisdescribed
in the subsection “Open Interface” on page 3632.
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Structure of Communications Link Software

Thisisthe structure for the communicationslink software, whichis-in
principle - applicable for host, as well as for target site:

SDL Target User
Tester Accessing the data link

by user

M essage Coding (TM COD)

Datalink layer

Physical layer

Hardware / OS - system calls

Figure 603: Sructure of the communications link software

The following subsections describe the current implementation and
how to implement a new communications link software.

Default Implementation of Communications
Link Software

Message Transfer and Presentation of Messages

State Machine and Handshake

For all the commands and messages, there is a small state machine to
handlethe correct transfer of information. All messages, which havethe
suffix _REQ (request) in their name (message tag) are to be confirmed
from the target with one of the _cnr (confirmation) messages. (Seethe
file tmcod.h, where al message tags are defined).
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For messages which take parameters, there is always (no exception) a
specia _cNF message which carriesthe response parameters back to the
requestor. The requestor is usually the host.

For the messages, which do not carry parameters, a positive confirma-
tion is done viathe message cMD_OKAY CNF.

If amessage cannot be recognized or processed within the target, a neg-
aive confirmation cMp_ERROR_CNF isused in all cases.

Each RrREQ message must be confirmed before the next one can be sent.

Messages with an _1nD (indication) suffix are mostly sent from target
to host in order to indicate a specific situation. For these messages, the
sender is always the originator.

Message Formats
The following subsections give a complete list of messages which can
be sent to and received from the target.

Each typedef shown below is packed into adatalink frameinitstarget
representation.

Th&Hﬂeansanenwpy (destbuffer,struct,sizeof(struct))iS
performed to copy a structure to/from the data link frame.

On host site, it istherefore necessary to perform message encoding and
message decoding.

Formats Concerning the Cmicro Tracer
All messages belonging to the Cmicro Tracer are part of the message
classxMK_MICRO TRACER (F1h) .

e Messagetag: CMD_TTASK

Messageclass :XMK_MICRO_TRACER

Meaning :Trace of SDL Task

Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk T CMD TTASK

Conditional compile:XMK ADD TTASK

M essage description: The messageis sent when atask symbol isen-
tered in generated C Code and when the traceis set for this symboal.
Furthermore, the trace must be active.

e Messagetag: CMD_TSET
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Messageclass : XMK_MICRO_TRACER

Meaning :Trace of SDL Set

Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk_T CMD_TSET

Conditional compile:XMK ADD TSET

M essage description: The message is sent when atimer set is per-
formed in generated C Code and when the trace is set for this sym-
bol. Furthermore, the trace must be active.

Message tag: CMD_TRESET

Messageclass : XMK_MICRO_TRACER

Meaning :Trace of SDL Reset

Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk T CMD TRESET

Conditional compile:XMK ADD TRESET

M essage description: The message is sent when atimer reset is per-
formed in generated C Code and when the trace is set for this sym-
bol. Furthermore, the trace must be active.

Message tag: CMD_TSTOP

Messageclass :XMK_MICRO_TRACER

Meaning :Trace of SDL Stop

Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk T CMD TSTOP

Conditional compile:XMK ADD TSTOP

M essage description: The message is sent when an SDL process
stop is performed and when the traceis set for this symbol. Further-
more, the trace must be active.

Message tag: CMD_TSTATE

Messageclass :XMK_MICRO_TRACER

Meaning :Trace of SDL State

Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk_T CMD TSTATE

Conditional compile:XMK ADD TSTATE

M essage description: The message is sent when an SDL nextstateis
performed and when the trace is set for this symbol. Furthermore,
the trace must be active.

Message tag: CMD_TSTATIC_CREATE

Messageclass : XMK_MICRO_TRACER

Meaning :Trace of SDL Static create
Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk_T CMD TSTATIC CREATE

Conditional compile:XMK ADD TSTATICCREATE
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M essage description: The messageis sent for each statically created
SDL processfor which the start transition is executed and for which
the trace is set for this symbol. Furthermore, the trace must be ac-
tive.

Message tag: CMD_TCREATE

Messageclass : XMK_MICRO_TRACER

Meaning :Trace of SDL Create

Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk_T_ CMD_TCREATE

Conditional compile:XMK ADD TCREATE

M essage description: The message is sent when the SDL action cre-
ate is performed and when the trace is set for this symbol. Further-
more, the trace must be active.

Message tag: CMD_TDYNAMIC_CREATE

Messageclass :XMK_MICRO_TRACER

Meaning :Trace of SDL Dynamic create
Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk_T CMD_TDYNAMIC CREATE

Conditional compile:XMK ADD TDYNAMICCREATE

M essage description: The messageis sent for each dynamically cre-
ated SDL process, whenitsstart transition is executed, and when the
traceis set for this symbol. Furthermore, the trace must be active.

Message tag: CMD_TDECISION

Messageclass :XMK_MICRO_TRACER

Meaning :Trace of SDL Decision

Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk_T_ CMD_TDECISION

Conditional compile:XMK ADD TDecisionValue

M essage description: The messageis sent when an SDL decisionis
executed and thetraceis set for this symbol. Furthermore, the trace
must be active.

Message tag: CMD_TSAVE

Messageclass : XMK_MICRO_TRACER

Meaning :Trace of SDL Save

Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk_T CMD_TSAVE

Conditional compile:XMK ADD TSAVE

M essage description: The message is sent when asignal saveis per-
formed and when the trace is set for this symbol. Furthermore, the
trace must be active.
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Messagetag: CMD_TTIMER

Messageclass : XMK_MICRO_TRACER

Meaning :Trace of SDL Timer

Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk_T_ CMD_TTIMER

Conditional compile:XMK ADD TTIMER

M essage description: The message is sent when an SDL timer has
expired and isinput into the owner process and the trace is set for
this symbol. Furthermore, the trace must be active.

Message tag: CMD_TINPUT

Messageclass :XMK_MICRO_TRACER

Meaning :Trace of SDL Input

Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk_T_ CMD_TINPUT

Conditional compile:XMK ADD TINPUT

M essage description: The messageis sent when an SDL input is per-
formed and when the trace is set for this symbol. Furthermore, the
trace must be active.

Message tag: CMD_TPROCEDURE

Messageclass :XMK_MICRO_TRACER

Meaning :Trace of SDL Procedure

Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk_T CMD_TPROCEDURE

Conditional compile:XMK ADD TNAME

M essage description: The message is sent when an SDL procedure
isentered and when thetraceis set for this symbol. Furthermore, the
trace must be active.

Message tag: CMD_TOUTPUT

Messageclass :XMK_MICRO_TRACER

Meaning :Trace of SDL Output

Sent when :Execution of that SDL symbol
Direction :T->H

Typedefinition :xmk_T CMD_TOUTPUT

Conditional compile:XMK ADD TOUTPUT

M essage description: The message is sent when an SDL output is
performed and thetraceisset for thissymbol. Furthermore, thetrace
must be active.

Message tag: CMD_TDISCARD

Messageclass : XMK_MICRO_TRACER

Meaning :Trace of SDL Discard

Sent when :Execution of that SDL symbol
Direction :T->H
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Typdefinition :xmk_T CMD_TDISCARD
Conditional compile:XMK ADD TDISCARD

M essage description: The messageis sent when an SDL discard has
been detected and when the trace is set for this symbol. Further-
more, the trace must be active.

Message tag: CMD_PRINT_STRING

Messageclass :XMK_MICRO_TRACER

Meaning :User command Print string

Sent when :Execution of fct.xmk PrintString()
Direction :T->H

Typedefinition :xmk_T CMD_PRINT STRING

Conditional compile:XMK ADD CPRINT STRING

M essage description: The message is sent unconditionally, when
the C function xmk_PrintString iscalled by the user.

Message tag: CMD_TIMPLICIT_CONSUMPTION

Messageclass : XMK_MICRO_TRACER

Meaning :Trace of SDL Implicit consumption
Sent when :Implicit consumption occurs
Direction :T->H

Typdefinition :xmk_T CMD TIMPLICIT CONSUMTION

Conditional compile:XMK ADD TIMPLICIT CONSUMPTION

M essage description: The message is sent when an SDL implicit
consumption is performed and when the traceis set for this symbol.
Furthermore, the trace must be active.

Message tag: CMD_TACTUAL_RESET

Messageclass :XMK_MICRO_TRACER

Meaning :Trace of SDL Actual reset
Sent when :SDL timer is actually reset
Direction :T->H

Typedefinition :xmk_T CMD_TACTUAL_RESET

Conditional compile:XMK ADD TACTUAL RESET

M essage description: The messageis sent when an SDL timer is ac-
tually reset and the trace is set for this symbol. Furthermore, the
trace must be active. An actual reset appliesonly if atimer was pre-
viously set and has not expired.

Message tag: CMD_TSYS ERROR

Messageclass : XMK_MICRO_TRACER

Meaning :Trace of system error

Sent when :Any kind of systemerror was detected
Direction :T->H

Typedefinition :xmk_T CMD_TSYS_ERROR

Conditional compile:XMK ADD_TERROR
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M essage description: The message is sent when a system error of
any type has been detected and the trace is set for this event. Fur-
thermore, the trace must be active.

Message tag: CMD_TSYS SCHEDULE

Messageclass :XMK_MICRO_TRACER

Meaning :Trace of system schedule event
Sent when :When scheduling is performed
Direction :T->H

Typedefinition :xmk T CMD TSYS SCHEDULE

Conditional compile:XMK ADD TSCHEDULE

M essage description: The message is sent when the Cmicro Kernel
begins scheduling and the trace is set for this event. Furthermore,
the trace must be active.

Message tag: CMD_TSYS SHOWPRIO

Messageclass :XMK_MICRO_TRACER

Meaning :Trace of system event : change priority
level

Sent when :When changing to another prioritylevel
Direction :T->H

Typedefinition :xmk_T CMD_TSYS_SHOWPRIO

Conditional compile:XMK ADD TSHOWPRIO

M essage description: The message is sent when the Cmicro Kernel
schedules from one priority level to another and the traceis set for
this event. Furthermore, the trace must be active.

Message tag: CMD_TBETWEEN_SYMBOL

Messageclass :XMK_MICRO_TRACER

Meaning :Another symbol than input is executed
Sent when :Another symbol than input is executed
Direction :T->H

Typedefinition :xmk_T_ CMD_TBETWEEN_SYMBOL

Conditional compile:XMK ADD SDLE_TRACE

M essage description: With this command the process ID of the cur-
rent executed processis sent and a system wide unique identifier.
The SDL Target Tester can force the SDL Editor to highlight the
current SDL symbol.

Message tag: CMD_TAT_FIRST_SYMBOL

Messageclass : XMK_MICRO_TRACER

Meaning :An Input symbol has bee executed
Sent when :An Input symbol is executed
Direction :T->H

Typedefinition :xmk_T CMD_TAT_ FIRST_ SYMBOL

Conditional compile:XMK ADD SDLE_ TRACE
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M essagedescription: Similar likeCMD_TBETWEEN_SYMBOLS
the currently executed SDL input symbol will be highlighted in the
SDL Editor.

Formats Concerning the Cmicro Recorder

All messages bel onging to the Cmicro Recorder are part of the message
classxMK MICRO RECORDER (F2h) .

Message tag: CMD_RECORD_COUNT_IND

Messageclass :XMK_MICRO_RECORDER

Meaning :Show recorded event counter to host
Sent when :When ENV->SDL stimuli detected
Direction :T->H

Typedefinition :xmk CMD RECORD COUNT IND

Conditional compile:XMK ADD MICRO RECORDER

M essage description: The message is sent when the Cmicro Record-
erisactiveandisinrecord mode. It is sent together with, but always
before cMD RECORD OUTPUT ENV2SDL.

Message tag: CMD_RECORD_OUTPUT_ENV2SDL

Messageclass :XMK_MICRO_RECORDER

Meaning :Indicate stimuli ENV->SDL to host
Sent when :When ENV->SDL stimuli detected
Direction :T->H

Typedefinition :xmk_T CMD RECORD OUTPUT_ ENV2SDL

Conditional compile: XMK ADD MICRO RECORDER

M essage description: The messageis sent when the Cmicro Record-
er isactiveand isin record mode. It is sent after
CMD_RECORD_ COUNT _IND.

Message tag: CMD_RECORD_OUTPUT_SDL2ENV

Messageclass :XMK_MICRO_RECORDER
Meaning :unused

Sent when : -

Direction :T->H
Typedefinition T -

Conditional compile:XMK ADD_MICRO_RECORDER

M essage description: Thismessageis currently unused and is never
sent.

Message tag: CMD_PLAY_SECTION_REQ

Messageclass :XMK_MICRO_RECORDER

Meaning :Request next sections from host
Sent when :When current cnt reaches debit cnt
Direction :H->T

Typedefinition i -

Conditional compile:XMK ADD MICRO RECORDER
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M essage description: The messageis sent when the Cmicro Record-
erisactiveandisin play mode. It issent if the target hasto put in
the next stimuli (an environment signal).

Message tag: CMD_PLAY_COUNT

Messageclass :XMK_MICRO_RECORDER

Meaning :Transfer Debitcounter to target
Sent when :When target requests next sections
Direction :H->T

Typedefinition :xmk T CMD PLAY COUNT

Conditional compile:XMK ADD MICRO RECORDER

M essage description: The messageis sent when the Cmicro Record-
erisactiveand isin play mode. It issent if the target requests the
next stimuli (an environment signal). It isalso sent in the initializa-
tion phase of the play mode. Outside the initialization phase, it isal-
ways sent together with, but after cMp_PLAY OUTPUT ENV2SDL.

Message tag: CMD_PLAY_OUTPUT_ENV2SDL

Messageclass :XMK_MICRO_RECORDER

Meaning :Transfer stimuli ENV->SDL to target
Sent when :When target requests next sections
Direction :H->T

Typedefinition :xmk_T CMD PLAY OUTPUT ENV2SDL

Conditional compile:XMK ADD_MICRO_RECORDER

M essage description: The messageis sent when the Cmicro Record-
er isactive and isin play mode. It is sent together with

CMD_PLAY COUNT but alwaysbeforecmp pray count if thetarget
reguest the next stimuli (an environment signal).

Message tag: CMD_PLAY_OUTPUT_SDL2ENV

Messageclass :XMK_MICRO_RECORDER
Meaning sunused

Sent when : -

Direction :H->T
Typedefinition T -

Conditional compile:XMK ADD_MICRO_RECORDER

M essage description: Thismessageis currently unused and is never
sent.

Message tag: CMD_RECORDER_OFF

Messageclass :XMK_MICRO_RECORDER

Meaning :Switch off recorder

Sent when :When at end of replay session detected
Direction :H->T

Typedefinition :-

Conditional compile:XMK ADD MICRO RECORDER

M essage description: This message is sent if the host detected an
end of file after the target has requested the next stimuli (an environ-

Telelogic Tau 4.5 User's Manual 3603



Chapter 68 The SDL Target Tester

3604

ment signal). It switches the Cmicro Recorder within the target off
and execution returns from simulation to real-time.

Formats Concerning the Command and Debug Interface

All messages belonging to the Cmicro Commands are part of the mes-
sage class xMK_MICRO COMMAND (FOh) .

Message tag: CMD_SUSPEND_REQ

Messageclass : XMK_MICRO_COMMAND
Meaning :Suspend Cmicro Kernel
Sent when :User typed in command
Direction :H->T

Typedefinition

Conditional complle XMK_ADD_CSUSPEND

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_RESUME_REQ

Messageclass :XMK_MICRO_COMMAND
Meaning :Resume Cmicro Kernel
Sent when :User typed in command
Direction :H->T

Typedefinition :-

Conditional compile:XMK ADD CRESUME

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_SYSTEM_REINIT_REQ

Messageclass : XMK_MICRO_COMMAND
Meaning :Reinitialize SDL system
Sent when :User typed in command
Direction :H->T

Typedefinition T -

Conditional compile:XMK ADD_CREINIT

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_SYSTEM_SHUTDOWN_REQ

Messageclass :XMK_MICRO_COMMAND
Meaning :Shutdown SDL system
Sent when :User typed in command
Direction :H->T

Typedefinition i -

Conditional compile:XMK ADD CSHUTDOWN

M essage description: This messageis sent if the user typed in the
appropriate command.
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Message tag: CMD_SINGLE_STEP_REQ

Messageclass : XMK_MICRO_COMMAND
Meaning :Go into single step
Sent when :User typed in command
Direction :H->T

Typedefinition i -

Conditional compile:XMK ADD_CSINGLE_STEP

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_DISABLE_TIMER_REQ

Messageclass :XMK_MICRO_COMMAND

Meaning :Disable processing of timers
Sent when :User typed in command
Direction :H->T

Typedefinition T -

Conditional compile:XMK ADD CDISABLE_ TIMER

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_ENABLE_TIMER_REQ

Messageclass : XMK_MICRO_COMMAND

Meaning :Enable processing of timers
Sent when :User typed in command
Direction :H->T

Typedefinition :-

Conditional compile:XMK ADD_CENABLE_ TIMER

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_NEXT_STEP_REQ

Messageclass :XMK_MICRO_COMMAND
Meaning :Execute next step
Sent when :User typed in command
Direction :H->T

Typedefinition

Conditional complle XMK_ADD_CNEXT_STEP

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_SYSTEM_CONTINUE_REQ

Messageclass : XMK_MICRO_COMMAND

Meaning :Continue system, if halted
Sent when :User typed in command
Direction :H->T

Typedefinition :-

Conditional compile:XMK ADD CCONTINUE

M essage description: This messageis sent if the user typed in the
appropriate command.
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Message tag: CMD_SET_BREAKPOINT_REQ

Messageclass : XMK_MICRO_COMMAND

Meaning :Set breakpoint

Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T__CMD_SET BREAKPOINT REQ

Conditional compile:XMK ADD_CBREAK_LOGIC

M essage description: This message is send if the user typed in the
appropriate command.

Message tag: CMD_BREAK_INPUT_REQ

Messageclass :XMK_MICRO_COMMAND

Meaning :Set breakpoint on SDL input
Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD BREAK INPUT REQ

Conditional compile:XMK ADD CBREAK LOGIC

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_BREAK_STATE_REQ

Messageclass : XMK_MICRO_COMMAND

Meaning :Set breakpoint on nextstate
Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD_BREAK STATE_REQ

Conditional compile:XMK ADD CBREAK STATE

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_CLEAR_BREAKPOINT_REQ

Messageclass :XMK_MICRO_COMMAND

Meaning :Clear specified breakpoint from list
Sent when :User typed in command

Direction :H->T

Typedefinition :xmk_T CMD CLEAR BREAKPOINT REQ

Conditional compile:XMK ADD CBREAK LOGIC

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_CLEAR_ALL_BREAKPOINT _REQ

Messageclass : XMK_MICRO_COMMAND
Meaning :Clear all breakpoints
Sent when :User typed in command
Direction :H->T

Typedefinition :-

Conditional compile:XMK ADD CBREAK LOGIC

M essage description: This messageis sent if the user typed in the
appropriate command.
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Message tag: CMD_QUERY_BREAKPOINT_REQ

Messageclass : XMK_MICRO_COMMAND
Meaning :Query the breakpoint list
Sent when :User typed in command
Direction :H->T

Typedefinition i -

Conditional compile:XMK ADD_CBREAK LOGIC

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_QUERY_ERROR_REQ

Messageclass :XMK_MICRO_COMMAND

Meaning :Query last error occured in system
Sent when :User typed in command

Direction :H->T

Typedefinition T -

Conditional compile:XMK ADD CQUERY ERROR

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_NEXT_STATE_REQ

Messageclass : XMK_MICRO_COMMAND

Meaning :Modify processstate to value
Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD_NEXT_STATE_REQ

Conditional compile: XMK ADD CNEXTSTATE

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_CREATE_PROCESS REQ

Messageclass :XMK_MICRO_COMMAND

Meaning :Create SDL process

Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD CREATE_ PROCESS REQ

Conditional compile: XMK ADD CCREATE PROCESS

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_TBUF_REQ

Messageclass : XMK_MICRO_COMMAND
Meaning :Query Tracebuffer
Sent when :User typed in command
Direction :H->T

Typedefinition :-

Conditional compile:XMK ADD CTBUF

M essage description: This messageis sent if the user typed in the
appropriate command.
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Message tag: CMD_KILL_PROCESS REQ

Messageclass : XMK_MICRO_COMMAND

Meaning :Kill process

Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD_KILL_PROCESS_REQ

Conditional compile: XMK USE CMD KILL&XMK ADD_CKILL_ PROCESS

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_PCO_REQ

Messageclass :XMK_MICRO_COMMAND
Meaning :Define PCO

Sent when :unused

Direction :H->T
Typedefinition T -

Conditional compile:-

M essage description: This messageis currently not implemented
and is never sent.

Message tag: CMD_QUERY_PROCESS REQ

Messageclass : XMK_MICRO_COMMAND

Meaning :Query process state

Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD_QUERY_ PROCESS_REQ

Conditional compile: XMK ADD CQUERY PROCESS

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_QUERY_QUEUE_REQ

Messageclass :XMK_MICRO_COMMAND
Meaning :Query all queues

Sent when :User typed in command
Direction :H->T

Typedefinition

Conditional complle XMK_ADD_CQUERY_QUEUE

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_RMQUEUE_REQ

Messageclass : XMK_MICRO_COMMAND
Meaning :Flush all queues

Sent when :User typed in command
Direction :H->T

Typedefinition :-

Conditional compile:XMK ADD CRM_QUEUE

M essage description: This messageis sent if the user typed in the
appropriate command.
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Message tag: CMD_SET_TIMER_REQ

Messageclass : XMK_MICRO_COMMAND
Meaning :Set SDL timer

Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD_SET_TIMER_REQ

Conditional compile:XMK ADD CSET TIMER

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_RESET_TIMER_REQ

Messageclass :XMK_MICRO_COMMAND

Meaning :Reset SDL timer

Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD RESET TIMER REQ

Conditional compile:XMK ADD CRESET TIMER

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_QUERY_TIMER_REQ

Messageclass : XMK_MICRO_COMMAND
Meaning :Query timertables
Sent when :User typed in command
Direction :H->T

Typedefinition :-

Conditional compile:XMK ADD_CQUERY TIMER

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_ACTIVE_TIMER_REQ

Messageclass :XMK_MICRO_COMMAND

Meaning :Query, if timer active
Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD ACTIVE TIMER_ REQ

Conditional compile:XMK ADD CACTIVE TIMER

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_FLUSH_SIGNAL_BY_SID_REQ

Messageclass : XMK_MICRO_COMMAND

Meaning :Flush signals with given ID

Sent when :User typed in command

Direction :H->T

Typedefinition :xmk_T_CMD_FLUSH SIGNAL BY SID REQ

Conditional compile:XMK ADD CFLUSH SIGNAL BY SID

M essage description: This messageis sent if the user typed in the
appropriate command.

Telelogic Tau 4.5 User's Manual 3609



Chapter 68 The SDL Target Tester

3610

Message tag: CMD_FLUSH_SIGNALS BY_PID_REQ

Messageclass : XMK_MICRO_COMMAND

Meaning :Flush signals of process

Sent when :User typed in command

Direction :H->T

Typedefinition :xmk_T_CMD_FLUSH SIGNALS BY PID REQ

Conditional compile:XMK ADD_CFLUSH_SIGNALS_BY PID

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_RESET_ALL_TIMERS_REQ

Messageclass :XMK_MICRO_COMMAND

Meaning :Reset all timers

Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD RESET ALL TIMERS REQ

Conditional compile:XMK ADD CRESET ALL TIMERS

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_SCALE_TIMER_REQ

Messageclass : XMK_MICRO_COMMAND
Meaning :Scale timers

Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD_SCALE_TIMER_REQ

Conditional compile:XMK ADD CSCALE TIMER

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_START_SDL_REQ

Messageclass :XMK_MICRO_COMMAND
Meaning :Starts the SDL system
Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD_START SDL_REQ

Conditional compile:-

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_OUTPUT_TO_REQ

Messageclass : XMK_MICRO_COMMAND

Meaning :Sends a signal from the environment
Sent when :User typed in command

Direction :H->T

Typedefinition :xmk_T_ CMD_OUTPUT_TO_REQ

Conditional compile:-

M essage description: This messageis sent if the user typed in the
appropriate command.
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Message tag: CMD_OUTPUT_INTERNAL_REQ

Messageclass : XMK_MICRO_COMMAND
Meaning :Sends an internal signal
Sent when :User typed in command
Direction :H->T

Typedefinition :-

Conditional compile:-

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_GET_CONFIG_REQ

Messageclass :XMK_MICRO_COMMAND

Meaning :Gets the target’s configuration
Sent when :User typed in command
Direction :H->T

Typedefinition T -

Conditional compile:-

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_REC_OFF

Messageclass : XMK_MICRO_COMMAND
Meaning :Switch recorder off
Sent when :User typed in command
Direction :H->T

Typedefinition :-

Conditional compile:-

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_REC _PLAY

Messageclass :XMK_MICRO_COMMAND

Meaning :Switch recorder to play mode
Sent when :User typed in command
Direction :H->T

Typedefinition T -

Conditional compile:-

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_REC_RECORD

Messageclass : XMK_MICRO_COMMAND

Meaning :Switch recorder to record mode
Sent when :User typed in command
Direction :H->T

Typedefinition :-

Conditional compile:-

M essage description: This messageis sent if the user typed in the
appropriate command.
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Message tag: CMD_TRACE_ON

Messageclass : XMK_MICRO_COMMAND

Meaning :Switch trace on in general
Sent when :User typed in command
Direction :H->T

Typedefinition :-

Conditional compile:-

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_TRACE_OFF

Messageclass :XMK_MICRO_COMMAND

Meaning :Switch trace off in general
Sent when :User typed in command
Direction :H->T

Typedefinition T -

Conditional compile:-

Message description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_TRACE_PROCESS

Messageclass : XMK_MICRO_COMMAND

Meaning :Modify traceoptions for process
Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD_TRACE_PROCESS

Conditional compile:-

M essage description: This messageis sent if the user typed in the
appropriate command.

Message tag: CMD_TRACE_SIGNAL

Messageclass :XMK_MICRO_COMMAND

Meaning :Modify traceoptions for signal
Sent when :User typed in command
Direction :H->T

Typedefinition :xmk_T CMD TRACE_SIGNAL

Conditional compile:-

Message description: This messageis sent if the user typed in the
appropriate command.
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Message tag: CMD_BREAK_HIT_IND

Messageclass : XMK_MICRO_COMMAND

Meaning :Indicate breakpoint hit to host
Sent when :Breakpoint hit in target
Direction :T->H

Typedefinition :xmk_T CMD_BREAK HIT IND

Conditional compile:XMK ADD CBREAK LOGIC

M essage description: Thismessageis sent if one of the breakpoints
defined in the breaklist has been hit. The SDL system is halted and
waits on the next commands from that point on.

Message tag: CMD_ERROR_CNF

Messageclass :XMK_MICRO_COMMAND

Meaning :Negative acknowledge on command
Sent when :A command couldn’t be executed
Direction :T->H

Typedefinition :-

Conditional compile:-

M essage description: Thismessageis sent if the target was not able
to respond to a command from the user.

Messagetag: CMD_TBUF_CNF

Messageclass : XMK_MICRO_COMMAND

Meaning :Indicate Tracebuffercontents
Sent when :Response to user command
Direction :T->H

Typedefinition t-

Conditional compile:-

M essage description: This message is currently not implemented
and will never be sent.

Message tag: CMD_OKAY_CNF

Messageclass :XMK_MICRO_COMMAND

Meaning :Command acknowledge

Sent when :Command correctly executed
Direction :T->H

Typedefinition :-

Conditional compile:unconditional

M essage description: This message is sent from target to host asa
response for al commands which do not carry parameters of any
kind. It is used within the host library as a genera confirmation of
most messages.
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. Message tag: CMD_QUERY_PROCESS CNF

Messageclass : XMK_MICRO_COMMAND

Meaning :Indicate process state

Sent when :Response to user command
Direction :T->H

Typedefinition :xmk_T_ CMD_QUERY_ PROCESS_CNF

Conditional compile:XMK ADD CQUERY PROCESS

M essage description: This messageis sent as a reaction to the mes-
sage cMD_QUERY PROCESS_REQ. It carriesinformation about the
process state.

* Messagetag: CMD_QUERY_QUEUE_CNF

Messageclass :XMK_MICRO_COMMAND

Meaning :Indicate queue states
Sent when :Response to user command
Direction :T->H

Typedefinition :xmk_T CMD_QUERY QUEUE_CNF

Conditional compile:XMK ADD CQUERY QUEUE

M essage description: This messageis sent as a reaction to the mes-
sage cMD_QUERY QUEUE_REQ. It carriesinformation about the
gueue state.

¢ Messagetag: CMD_QUERY_TIMER_CNF

Messageclass :XMK_MICRO_COMMAND

Meaning :Indicate timer table

Sent when :Response to user command
Direction :T->H

Typedefinition :xmk_T CMD_QUERY TIMER_CNF

Conditional compile:XMK ADD CQUERY TIMER

M essage description: This messageis sent as a reaction to the mes-
sagecMD QUERY TIMER_REQ. It carriesinformation about thetimer
tables.

e Messagetag: CMD_ACTIVE_TIMER_CNF

Messageclass :XMK_MICRO_COMMAND

Meaning :Indicate, if timer is active
Sent when :Response to user command
Direction :T->H

Typedefinition :xmk_T CMD ACTIVE TIMER CNF

Conditional compile:XMK ADD_CACTIVE TIMER

M essage description: This messageis sent as a reaction to the mes-
sage cMD_ACTIVE_PROCESS REQ. It carriesinformation about the
state of atimer according to SDL semantics.
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Message tag: CMD_QUERY_BREAKPOINT_CNF

Messageclass : XMK_MICRO_COMMAND

Meaning :Indicate breaklist to host
Sent when :Response to user command
Direction :T->H

Typedefinition :xmk_T_CMD_QUERY BREAKPOINT CNF

Conditional compile:-

M essage description: This messageis sent as a reaction to the com-
mand cMD_QUERY BREAKPOINT REQ. It carriesthe breaklist from
target to host.

Message tag: CMD_QUERY_ERROR_CNF

Messageclass :XMK_MICRO_COMMAND

Meaning :Indicate last error occured
Sent when :Response to user command
Direction :T->H

Typedefinition :xmk_T_ CMD_QUERY_ERROR_CNF

Conditional compile:-

M essage description: This message is sent as a reaction to the mes-
sage cMD_QUERY ERROR_REQ. It carriesinformation about the last
error which has occurred in the target.

Message tag: CMD_START_SDL_IND

Messageclass :XMK_MICRO_COMMAND

Meaning :Indicate ready for configuration
Sent when :Response to user command
Direction :T->H

Typedefinition :-

Conditional compile:-

M essage description: This message is sent when the target is ready
for configuration fromthe host. In this state thetarget’s SDL system
isnot initialized.

Message tag: CMD_START_SDL_CNF

Messageclass :XMK_MICRO_COMMAND
Meaning :Confirm SDL system start
Sent when :Response to user command
Direction :T->H

Typedefinition T -

Conditional compile:-

M essage description: This message is sent as areaction to the mes-
sage CMD_START_SDL_REQ.

Message tag: CMD_GET_CONFIG_IND

Messageclass : XMK_MICRO_COMMAND

Meaning :Send target’s configuration
Sent when :Automatic at startup
Direction :T->H

Typedefinition :xmk_GET_CONFIG_IND

Conditional compile:-
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M essage description: Thisis the second message which shows the
target configuration. This means the scaling configuration
(m1_mcf.h) aswell asrun-time configuration.

Message tag: CMD_GET_DATA_CONFIG_IND

Messageclass :XMK_MICRO_COMMAND
Meaning :see description below
Sent when :Automatic at startup
Direction :T->H

Typedefinition :xmk_GET_DATA_CONFIG_IND

Conditional compile:XMK USE_AUTO_ MCOD

Message description: Thisis the first message which indicates the
target’s length, alignment and endians of the basic c-data types.

Message tag: CMD_GET_CONFIG_CNF

Messageclass : XMK_MICRO_COMMAND
Meaning :

Sent when :Response to user command
Direction :T->H

Typedefinition :xmk_T CMD GET CONFIG_CNF

Conditional compile:-

M essage description: This message is the reply message to the
host's cMD GET coONFIG REQ. It sendsthe sameinformation as
CMD_GET CONFIG IND.

Used Default Protocol

Thedatalink part of the communicationslink isrepresented by the data
link module and the coder module. The coder modul e ensuresthat each
datalink frameis encoded / decoded according to definitions of the de-
fault protocol.

The protocol delivered with the Cmicro Package is easy to modify.

It allows transfer of all the data necessary for each part of the SDL
Target Tester

It allows the transfer of user defined datato be integrated.

No handshake procedure or retransmission request is implemented

Each frame of the Cmicro Protocol is seen from the physical layer as bi-
nary data.

Each frame consists of the following items:

Message Class
Used to classify theinformation (isit SDL Target Tester or User de-
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fined data?). The codes F3h to FFh are free to use by the user, the
other ones are reserved for the SDL Target Tester.

* Message Tag
Used to differentiate the different information either of the SDL
Target Tester or the user defined data. For user defined data, the
message tag is free to use. If more than 255 bytes are to be trans-
ferred, the most significant bit of the messagetag is set, otherwise it
is cleared. This meansthere are up to 128 free values for the mes-

sage tag.

s SYNC
Fixed marker Oxaais used to check if the receiver is synchronized
with the sender. Thisisto detect problemsin the start-up phase of
host and target. This field of the message header is used in combi-
nation with the message class (>= FOh) to re-synchronize the data
stream in the host’ s data link layer (sdtgate).

* Message Length
Used to store the information about how many bytes are to follow
after the length information, excluding the CRC information. The
message length is normally encoded in one octet, which means the
following data has amaximum length of 255 octets. If thereismore
data the most significant bit of the message tag is used to indicate
that the message length exceeds 255 octets. | n that case the message
length is encoded in 2 octets which makes it possible to transfer
65536 octets of data.

* Data
Free formatted data (user data or data for the SDL Target Tester).

® Checksum
Used to check if the frame is OK on the receiving site. The check-
sum is built beginning from tagl to the last data byte by amodulo-
8 operation. The sync byte isincluded in the CRC.

Thefollowing isan example of acoded Cmicro Protocol frameforaM$S
DOS PC, where the message tag is coded as cMD TSTATIC CREATE.
Note thisis only an example and the real coding may be different.
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Example 592: Coding for MS-DOS PC

Message- | Message- | SYNC | Message- -any kind Chec
class tag length of data- ksum
0xF1 0x06 0xAA | 0x02 0x??

The functions described in “The APl on Target” on page 3585 can be
used to encode / decode these frames.

The Communications Link’s Target Site

The Data Link Layer

General

Thedatalink of the communicationslink usually handlesthe separately
message transfer of information from host and to host.

The datalink uses the services and functions of the physical layer in or-
der to transmit and receive information.

The data link offers functionality that makesit possible to send and to

receive messages via the physical layer assigned to the data link. This

functionality can be used by all programs (if implemented so). Mainly

itisthe SDL Target Tester which usesthe datalink layer servicesin or-
der to send and to receive messages. But the users may want to send and
receive messages, too. Thisispossible by using the datalink layer func-
tions and by regarding the defined protocol used for each message.

The data link layer offers the following functionality:

Receive amessage from any part of the system like kernel SDL pro-
cesses or user defined C functions.

Store messages in a buffer.

If the physical layer is ready with the transfer of the last message,
send the next message to the physical layer.

If the physical layer indicates a complete message, storeit into the
receiving buffer.
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» Deliver the messages, which have been stored within the receiving
buffer to the requesting program parts.

« Poll the physical layer.

« Handle both directionsin parallel.

e CRC procedures (if necessary).

Thedatalink layer isrepresented by the following functions, which are
exported by the datalink (mg_d1) module.

Data Link Functions Used by SDL Target Tester

The SDL Target Tester’ starget library uses the following C functions
of the link and buffering file mg_d1.c. The body of each C function
may be rewritten according to the users needs.

xmk_DLInit Initialization of datalink
xmk_DLQuery Polling the receiver of datalink
xmk_DLRead Reading a message from data link
xmk_DLWrite Writing a message to data link
xmk_DLDeinit Deinitialization of datalink

These functions are fixed into the SDL Target Tester's datalink layer
and they handle the mapping and the access to the physical layer.

The Physical Layer

General

Any type of physical communications link can be used to connect host
and target, e.g. it could be aV.24, a TCP/IP or a |EEE 488 interface or
it could be any other serial or parallel interface.

The physical layer of the communications link normally handles the
byte-wise transfer of messages from host to target and the other way
around.

It uses the services of the underlaying hardware like interrupts, CPU
registers or memory mapped 1/0.
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The physical layer offers functionality to the datalink layer in order to
makeit possibleto transfer any kind of information, including SDL Tar-
get Tester dataand / or user data.

The physical layer offers the following functionality:
» Receive abuffer which isto be transferred from the datalink layer.

» Send this buffer byte-wise via special hardware (or OS - system
call) to the receiving system (either host or target).

» If al characters of this buffer have been transmitted, request next
buffer.

* Receive characters from the sending system via specia hardware
(or OS - system call).

» Collect charactersuntil amessageis complete; characters are stored
within atemporary buffer.

» |f messageis completein temporary buffer, transfer it to the data
link layer.

» Handle both directions simultaneously.

» CRC procedures (if necessary).

Physical Layer Functions Used by the Data Link Layer (Default)

Asdescribed abovethedatalink layer of the SDL Target Tester’ starget
library isshowninthefileSmt _cod.c andmg_d1.c. Please note that
mg_dl.c isonly atemplate with adefault implementation for the con-
nection between data link and physical layer.

Distributed with the SDL Target Tester’ starget library, there are several
template files for the physical layer (TCP/IP and V.24 interfaces) con-
tained inthe cmicro/template/commlink directory intheinstalla
tion directory. These template files are tested only for the specific hard-
ware in the Cmicro Package test environments. An error free compila-
tion or execution cannot be guaranteed for the user’ s target hardware.

There are physical layer templates for the following target hardware:

* Intel 8051 derivatives -> 8051 v24.[ch]
Franklin/Keil C51 and IAR C51 compilers
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* Siemens 80C166 -> 80166v24.[ch]
BSO/Tasking 80C166 compiler

*  MSWindows NT/95 -> win32v24.[ch]
Borland C++ 5.x compiler, Microsoft VC++ 6.00

e MSWindows NT/95 -> win_sock.[ch]
Borland C++ 5.x compiler, Microsoft VC++ 6.00

e SunOS5.x -> ux_sock.[ch]
GNU gcce, Sun WorkShop compilers CC and cc

e HP-UX 10.xx -> ux_sock.[ch]
GNU gcc, HP compiler aCC and cc

For usein the target executable, one of the modules listed aboveis au-
tomatically included in mg_d1 . c. Which physical layer moduleisin-
cluded depends on the compiler selected and the flags set inml_mcf.h
(e.0. XMK_USE_V24 or XMK _USE_SOCKETS).

The template modulemg_d1 . c works as follows:

The function xmk_DLInit initializesthe buffers used for the datalink
and calls theinitialization of the physical layer (by default thisis
xmk_V24Init).

xmk_DLDeinit iSthe counterpart of xmk prInit and freestheinter-
face device. This function is normally empty in microcontroller appli-
cations but has to be used on PCs, under Microsoft Windows or UNIX.

xmk DLWrite is called when acomplete frame should be sent to the
host. There are two ways the connection to the physical layer can be
handled.

1. Blocked

If aframeisto be sent it is necessary that the previous frame has al -
ready been completely sent. If not, the datalink hasto wait until the
previousframeis sent. Seethemodule mg_d1.c (for thecompilers
KEIL_C51 and IARC51) to get an idea of this connection.

2. Unblocked

If the frame should be sent, it is handed over to aring buffer. Al-
though the previous frame has not been sent completely, SDL can
execute because the data link does not have to wait.
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One exception must be mentioned: If the transmitter’ s ring buffer
(used for V.24 communication) is full (macro

XMK_MAX_SEND_ ENTRIES) the datalink will still have to wait here.
Also the size allowed for the ring buffer’s entries must be great
enough (to verify this see the macro xMKk_MAX SEND ONE_ENTRY.

xmk_DLRead Will be polled with each cycle of the SDL loop
xmk_RunSDL (Seemodulemk_main.c). If thetransmitter and the receiv-
er of the physical layer arenot implemented asinterrupt serviceroutines
(which is strongly recommended) the transmit and receive functions
haveto becalled here (xmk_v24Receive and xmk_v24Send for thedis-
tributed V.24 templates). In addition for the V.24 interface the XON
handshake has to be called here doing xmk_v24Handshake.

Asinxmk DLWrite there aretwo waysthereceiver buffers can be han-
dled in xmk _DLRead. It isalso possible to use aring buffer for the re-
celver'sside. Similar asin xmk_DLWrite it isnecessary to fill the mac-
roS XMK_MAX_RECEIVE_ONE_ENTRY and XMK_MAX_RECEIVE ENTRIES
with useful values.

Steps to Implement a Communications Link

Extension to the Template Makefile

In the distribution of the Cmicro Package there are several template
makefiles.

On UNIX the existing makefile templates are called
makeoptions.no tester andmakeoptions.with tester.

In Windows the existing makefile templates are called makeno_t .opt
and makew_t.opt.

The intention is to give one template makefile where the SDL Target
Tester isnot included (which means that there is no compilation of any
SDL Target Tester C code), and to give onetemplate makefileincluding
the SDL Target Tester.

In the template makefiles that include the SDL Target Tester, it is nec-
essary to define the communications link software by adding the name
of the C module(s) that contain(s) this. This can be achieved by chang-
ing the list of the object files given in sct LINKTARGET WITH TESTER
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(e.g. sos51_v24.suffix). In addition, the compilation rules for this/these
additional module(s) must be specified as well in the makefile.

Finally, the makefile name must be changed into makeoptions ON
UNIX, and into make.opt inWindows.

Note:

The makeoptions and make.opt filesbelow the predefined ker-
nel directoriesin <sdtdirs/scMa* are not intended to be used for
target or target debug applications.

Adapting the Data Link Layer
Thedatalink layer for the SDL Target Tester on target siteis represent-
ed by the module d1.c with the functions

- xmk DLInit ()

- xmk DLRead ()

- xmk DLWrite()
- xmk_DLQuery ()
- xmk DLDeinit ()

Several waysto fill these functions are already giveninmg_d1.c.

Thedatalink layer can be build using aring buffer for al the trace mes-
sage or writing each message directly to the physical layer.

Furthermore the datalink layer must be build to work together with the
physical layers (E.g. ISR driven or not).

It isrecommended to have alook into the distributed template mg
d1.c which shows different ways.

» For using the ring buffer, please follow the flag Tccso16s.

» For using no ring buffer, please follow the flags 1arcs1 or
KEIL C51.

» For using an ISR driven physical layer, please follow the flags
IARC51 and KEIL_C51.

» Forusing anot ISR driven physical layer, please follow the flag
TCC80166.
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Adapting the Physical Layer

There are given tested physical layersfor the micro controllers 8051 and
80166.

Thestructure of these physical layers should betaken and filled with the
functionsfor the needed communicationslink. E.g. thefunction towrite
to aseria interface must be replaced by afunction to write to an Ether-
net interface.

The Communications Link’s Host Site

The sdtgate is one executable of the SDL Target Tester’ stool chain on
host site. It isbuilt to simplify the communication between the host and
the target.

Inthisrelease of the SDL Target Tester, the sdtgateisbuilt usingaV.24
interface and the sockgate is build using a TCP/IP interface. But asyou
can seein thissubsection, it will be very simple to implement any other
communication interface as a new executable.

Communication between the SDL Target Tester Executables

The SDL Target Tester executables sdtmtui, sdtmt and sdtgate
communicate with the help of the Cmicro Postmaster. The Cmicro Post-
master handles all the communication between the SDL Target Tester
tool chain and is started automatically when the SDL Target Tester is
invoked.
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The Default V.24 Connection: Sdtgate

Fork Parameters for the Sdtgate
There are two groups of fork parameters handed over to the sdtgate.

The Sdtgate Device Specifications

Insidethe SDL Target Tester configuration file sdtmt.opt thereare
7 entries for the gateway executable.

Example 593: On UNIX

USE_GATE <pathnames>/sdtgate
GATE CHAR PARAM 1 /dev/ttya
GATE_CHAR PARAM 2 0

GATE_CHAR PARAM 3 0

GATE_INT PARAM 1 9600

GATE_INT PARAM 2 0

GATE_INT PARAM 3 0

On UNIX, it muse be ensured that the device (/dev/ttya above) isac-
cessible. Ask the system administrator if there are problemsto open this
device.

Example 594: In Windows

USE_GATE <pathname>/sdtgate.exe
GATE_CHAR PARAM 1 CcoM2

GATE_CHAR_PARAM 2 0

GATE CHAR PARAM 3 0

GATE_INT PARAM 1 9600

GATE_INT PARAM 2 0

GATE_INT PARAM 3 0

USE_GATE gives the name of the used gate only.

Inside the delivered sdtgate for V.24 interface only the
GATE_CHAR_PARAM_1 (astring) and the GATE_INT_PARAM_1
(aninteger) are used. For future developmentsthere are 2 further string
parameters and two further integer parameters which are handed over
when forking the gate.

The delivered version of the sdtgate uses fixed values for parity, start
bits, stop bits...

These are: databits = 8, startbits = 1, stopbits = 1, parity = none
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Coding Rules
There are two coding rule pieces of information the gate needs to work.

These are the length of a character on the target in octets (normally 1)
and the position of the character. Thisvalueis necessary for special mi-
cro controller memory layouts e.g. the M SP58C80 gets the character
length of 2 octets but the used character is the lower octet only. In this
case the character positionis 1. Normally if the character sizeis 1 the
character position is 0.

The TCP/IP Connection: Sockgate

The Sockgate Device Specifications

Like the sdtgate, the sockgate is using only 3 of the 7 entries for the
gateway executableinside the SDL Target Tester configuration file
sdtmt . opt.

Example 595:
USE_GATE <pathname>/sockgate
GATE_CHAR_PARAM 1 207.46.138.0
GATE_CHAR_PARAM 2 0
GATE_CHAR PARAM 3 0
GATE_INT PARAM 1 9000
GATE_INT PARAM 2 0
GATE_INT PARAM 3 0

USE_GATE givesthe name of the used gate only.

It must be ensured that the IP-address (207.46.138.0 above) isacces-
sible.

Insidethe delivered sockgate only the caTE _cHAR PARAM 1 (astring)
andthe GATE INT PARAM 1 (aninteger) are used. The delivered ver-
sion of the sockgate uses an address string (avalid |P-address) and a
port number (valid between 1 and 65535).

Building an Custom Made Communications Link

All the C files and libraries necessary to re-build the default gateway
sdtgate are delivered with the SDL Target Tester. Thefilesfor acustom
built gateway are named usergateto distingui sh between the custom and
the delivered sdt- and sockgate.

Telelogic Tau 4.5 User's Manual July 2003



Connection of Host and Tar get

July 2003

The Modules Building a Usergate
The following files are part of the usergate:

cmicro
+ sdtmpm
+ hppa
+ sdtmlib.a (HP-UX version)
sunos5
+ sdtmlib.a (SunOS 5 version)
wini3ge
+ sdtmpmbcb.lib (Borland C++ Builder version)
+ sdtmpmcl.lib (Microsoft C++ 6.0 version)
+ sdtmpmcl5.1lib (Microsoft C++ 5.0 version)

|
+
|
+

+ mcod

+ mcodfnc. [ch]l pp

+ mcodlib. [ch]l pp

+ mcod.h

+ sdtgate

+ mg_ctrl. [ch]

usergate.rc (Windows only)

+
+ hppa

| + usergate. [ch] (HP-UX version)

+ sunos5

| + usergate. [ch] (SunOS 5 version)
+ wini3sge

+ usergate. [ch] (Windows version)
+ template
+ mg _dl. [ch]
+ commlink
+ <interfaces>. [ch]

Fileswith suffix .h and .hpp arenot listed but are still being used.
<interface> stands for the selected interface type.

On UNIX themodule ux_v24.cisused (ux_sock.c for sockets).
In Windows themodulewin32v24.cisused (win_sock.c for sockets).

The purpose of each moduleis as follows:

* mcodfnc.cpp

This module delivers all functions to decode and encode the mes-
sages sent between the different executables of the SDL Target
Tester tool chain. All functions are contained within a C++ class
called ClassHostM essage.

Asthese functions have to be suitable for the executables sdtmt and
sdtmtui, no changes need be made by the user.

« mcodlib.cpp

This moduleis automatically generated by the Message Coding
Generator (MCOD) and delivers a decode or encode strategy for
each message that can be exchanged between the parts of the SDL
Target Tester tool chain.
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No modifications can be done inside this module.

mcod.h

Like mcodlib.cpp thisfileisgenerated by MCOD too. It contains
all MessageT agsfor the communication between sdtmtui, sdtmt and
sdtgate and no modifications are to be done here.

mg_ctrl.c

In this modul e the reactions of the messages exchanged between the
SDL Target Tester tool chainareinvoked. Like mcodlib. cpp and
mcodfnc. cpp thereisno need to make any modificationinsidethis
modul e because the communication between the different parts of
the tool chain depends onit.

usergate.rc (Windows only)

Thisresourcefileisfor usein MSWindowsexecutablesonly. It just
needsto be compiled and to be linked together with the other object
files.

usergate.c
Thisfilehandles al theinitialization and communication of the sdt-
gate with the Cmicro Postmaster.

Thisfileis platform specific and needs to be modified in some cas-
es, e.g. when using the V.24 or socket interface on MS Windows a
Windows Message is generated when a character is received or
completely sent. The reaction on the WM_COMMNOTIFY mes-
sage can be removed here if another interface is used.

sdtmlib.a/sdtmpmbc.lib/sdtmpmcl.lib
Thislibrary presents the connection to the Cmicro Postmaster.
<Interface>.c

The last of the listed files needs some modifications if the commu-
nication interface is to be changed.

There are eight functions inside this module

— xmk_Vv24Init() and xmk_SocketInit ()
These functions are called only once after the sdtgate has been
forked. All initialization of the communication device have to
be done here.
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Errors should be given as plain text and will be sent to the user
interface.

xmk_V24Deinit () and xmk SocketDeinit ()

These functions may not need to be filled for the wanted com-
munication interface. If it hasto, all deinitialization can be done
here. Thisfunction is called directly before exiting the gate.

xmk_V24Handshake ()

The V.24 RS-232 protocol describes the use of the XON -
XOFF communication. Inthe SDL Target Tester’'s host - target
communication XON characters sent only every second. If us-
ing another communication protocol (like RS-422/RS-485) this
function must be left empty.

xmk V24Receive () and xmk_SocketReceive ()

This function does several things.

At first the communication interface is polled and al available
charactersaretaken from theinterface. Then the gate checksthe
received character stream for the correct sync field position, the
length field is read and the amount of characters used to build
one completetarget messageis sent to sdtmt, unlessthere are no
complete messages | eft.

The re-synchronization of the data stream is also donein this
function if the sync field isnot in the correct position.

xmk V24Send () and xmk_SocketSend ()

If the gate gets amessage from sdtmt which isto be transmitted
to the target, this function is called.

There are several ways to transmit the whole message. For in-
stance, on Windows NT it is possible to hand over a character
buffer to the serial interface. Therest of the transmission is be-
ing done by the interface itself.

xmk_ExtractControl () / xmk_MaskControl ()

These two functions are for use with an XON-X OFF protocol.
If amessage contains an XON or X OFF character, in front of
thisXON or XOFF an ESCisinsertedin xmk MaskControl ()
to differ this (XON/X OFF-) character from the control
XON/XOFF.

On the other hand if a message containing X ON/X OFF charac-
tersisreceived, thefunction xmk ExtractControl () removes
all ESC from the data stream.
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These functions are called from xmk_v24send () and
xmk_V24Receive () only and the function calls should be re-
moved if the new communication interface does not support the
XON-XOFF protocol.

Compiler Settings

On UNIX:

The following defines have to be made. The user can use the make-
filemakefile.template inthedirectory
$sdtdir/cmicro/sdtgate asatemplateto compileand link his
own gateway.

- _acc
- XMK_UNIX
- SDTGATE

— xMK_Use v24 (for the default gateway sdtgate)
— xMK USE_sockeTs (for the socket gateway)

In Windows:

The source code for the sdtgate is tested only in combination with
the Borland C++ 5.x compiler and the Microsoft C++ compiler 6.x
on aMicrosoft Windows NT/95 installation.

The following defines have to be made. There is a Borland project
filecalled usergate.ide that theuser may useto compileand link
his own gateway with the Borland compiler.

— BORLAND C Or MICROSOFT C
- XMK WINDOWS
- SDTGATE

— xMK_Use v24 (for the default gateway sdtgate)
— xMK USE_sockeTs (for the socket gateway)

Current Restrictions for Communications Link
Software

SDL Restrictions

Itisimpossibleto transfer pointer values viathe communications link.
An example may be the SDL predefined sort charstring which is by de-
fault implemented as apointer in C.
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To avoid problems, users must not use SDL sortsthat are implemented
as pointers (like charstring), whenever it is required to send / receive
them viathe communications link (e.g. Cmicro Tracer or Cmicro Re-
corder functionality). This means, that thiskind of sorts should only be
used in signalsinside the SDL system but not at it’s environment.

Message Length
The maximum length of the message length is restricted.

An explanation follows:
Each message is transferred as:

Header + Data + CRC

The length field contained in the header may represent the values from
0to255. If theM SB inthemessagetagissetto“1”, thenthelength field
is expected to be a 2 octet values, which makesit possible to represent
the value from 256 to 65535.

However, the length field consisting of 2 octetsis currently not imple-
mented.

In fact, no message may be greater than 4 + 255 + 1 = 260 charactersin
total (1 character normally is equal to 1 Byte, which consists of 8 Bits).

Connection of a Newly Implemented
Communications Link

The SDL Target Tester usesonly afew C function callsin order to send
and receive information via the communications link. From the C syn-
tax point of view, users only have to implement the body of these func-
tions and to link them together with the SDL Target Tester’ s target li-
brary into one executable program.

However, when considering timing constraints, critical paths, interrupts
and similar things, users have to note the following.

Critical Paths

Critical paths occur in any type of software which usesinterrupts. Espe-
cially thetransfer of information between ordinary C code and interrupt
service routines must be considered, e.g. for the communication from
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the physical layer (which may be implemented as an I SR) to the data
link layer (which may be implemented as ordinary C functions).

Critical paths may occur at any place in the software which accesses
global C variables.

The beginning of each critical path must be blocked with something like
“disableinterrupts’ (see xMK_BEGIN CRITICAL PATH in the compiler
section of m1_typ.h). The end of acritical path must be released with
something like “enable interrupts’ (see XMK_END CRITICAL PATH).

Timing Constraints

Often there aretiming constraintsto be considered within the target sys-
tem. Timing problems must be prevented. Each ISR must be imple-
mented with afew statements only, in order to make the execution time
as short as possible.

Interrupts

C functions which should be compiled as | SRs by the C compiler in use
are mostly

marked by apreprocessor directive or by aspecial C compiler keyword.
The C compilers reference manual must be consulted in order to imple-
ment ISRs.

Open Interface

The open interface can be used to implement user host executables
which are ableto communicate with the SDL Target Tester at thetarget
site. The SDL Target Tester at the target siteisrepresented by the target
library.

Using the Open Interface
In order to use the open interface in this way, the following are of inter-
est:

*  Which messages can be sent to the target. Thisis described within
the earlier subsection “M essage Formats’ on page 3596.

» Which messages are to be expected from the target. Thisisaso de-
scribed within “ M essage Formats” on page 3596.
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» Theformat of these messages. Also described within the earlier sub-
section “Message Formats” on page 3596.

» Thesituationsinwhich the messagesmay be sent. Pleaserefer tothe
subsection “ State M achine and Handshake” on page 3595.

» Thesituationsin which a particular message may be received.
Again, please refer to “ State M achine and Handshake” on page
3595.

It isnot of great interest what the format of the datalink framesis be-
causeitispossible either to use the existing protocol or to re-implement
the protocol (e.g. it may be necessary in order to integrate the SDL Tar-
get Tester into an existing communication link’s software).

The host site must send each message in target representation.

For instance, if the target system usesintegers as 2 octet values with the
ordering higher octet first, then the host must send an integer value with
higher octet and then lower octet, irrespective of its own layout.

For the other direction (reception of messagesat host site), the host must
also map the information according to the relation between the target
memory layout and its own internal representation.

Accessing the Data Link by User

The user can send information via the communication link by calling
the C function xmk_DLWrite With appropriate parameters. The follow-
ing example shows one possibility.
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#define HelloWorldTag <AnyValueAllowed>

char buffer [20];

char helloworld [15];

int 1length = 0;

int write_result ;

strcpy (helloworld, ’Hello World’) ;

buffer [0] = 0x11;

length ++;

/* any value for Messageclass, except */
/* reserved values for SDL Target Teste */
/* reserved values begin from 250 to 255 */

buffer [1] = HelloWorldTag;

length ++;

/* any value for Messagetag */
/* Messagetag is made unique together */
/* with Messageclass, so that no */
/* conflict occurs. */

buffer [2] = strlen (helloworld);

length ++;

/* length of data for this message */
/* length is given without calculating */
/* the CRC field */

memcpy (buffer [3], helloworld, strlen (helloworld) ;
length += strlen (helloworld) ;

/* It is assumed, that no stringterminator */

/* is included in the message (the length */

/* can be calculated from Messagelength) */

buffer [length] = xmk_EvalChkSum (buffer, length);
/* Evaluate the checksum of current buffer */

write result = xmk DLWrite (buffer, 5 + strlen (helloworld));
/* transmit buffer via communications link */

The user can receive information from the communication link by call-
ing the C function xmk_DLRead With appropriate parameters.
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Example 597: xmk_RunSDL ()

The following section is partially implemented within the module
mk _main.c

p_data = xmk DLRead () ;

if (p_data != (char *) NULL)
/* if anything received, decode it */
/* according to Cmicro Protocol */
result = xmk_Cod_Decode (p_data,
&MessageClass,
&Messagetag,
&MessageLength,
buffer,
sizeof (buffer));
if (MessageClass == XMK MICRO_COMMAND)
result = xmk_HandleCmd ( Messagetag, (xmk_U_CMDS*) buffer );
return;
/*
*%* Received user message
*/
if (MessageClass != O0xF8)

ErrorHandler (-7777);
return ;

if (HelloWorldTag == Messagetag)

{

/* HelloWorldTag is used in this example to */

/* identify the hello world message */
/* The user can choose any value for the */
/* Message tag */

char helloworld [15];

memset (helloworld, 0, sizeof (helloworld));
memcpy (helloworld, buffer, MessagelLength) ;
printf (’%s’, helloworld);

The above exampl es assume that the Cmicro protocol (which is de-
scribed in “Used Default Protocol” on page 3616) is used.
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The File Formats of Sdtmt

General

This section deals with the general file format of the different files
which are written to or read by the SDL Target Tester’ stool chain. The
section is not of general interest, and need be read only when imple-
menting and connecting other tools to the host. The format of the file
containing symbolsis described in the subsection “ The Symbol Tables’
on page 3636.

<infile> and <outfile>

Physically, thereisthe samefileformat behind theinput filesand output
files written by sdtmt. These files store the information as received via
the communications interface in a 1:1 format. The trace of the SDL ex-
ecution flow and theinformation from the record modeissimply copied
into the file on the hard disk. The same header information isused ason
the communications link. This has some advantages.

Without exception the format of the information stored in <infile> or
<outfile> is exactly the same as the format of the Cmicro Protocol.
Therefore these files are using the memory layout of the target system.

The reason for thisis that binary files are aways more compact than
readable ASCII files.

The message decoder of the host must be active only when information
isto be converted, for example if they are to be displayed. This can de-
crease the performance alittle.

The Symbol Tables

The symbol tables which are used by the SDL Target Tester are auto-
matically generated by the Cmicro SDL to C Compiler. Most of thein-
telligence to interpret SDL traces and recorded events is implemented
on the host system. Normally, the host system has enough memory and
performanceto do the interpretation, whereas the target has not. Thisis
the reason, why the symbol tables used by the Cmicro Package mainly
reside on the host. However, some parts of the symbol table reside
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where the Cmicro Kernel physically is executed, i.e. within the target
system.

The Target Symbol Table

Thefollowing tableisgenerated by the Cmicro SDL to C Compiler. For
each SDL process, there is one entry in the table representing a pointer
to the different trace options for that process.

JRFEK KKk Kk Rk ok ko k Rk kkkkhkkhhkhkkkkhkkhkkkkkkkhkhkhkkk*k

** Symbol trace table
******************************************************/

#ifdef XMK ADD TEST OPTIONS
XSYMTRACETBL *xSYMTRACETBL [MAX_SDL_PROCESS_TYPES+1] =

(XSYMTRACETBL_ENTRY *) NULL,

(XSYMTRACETBL_ENTRY *) NULL,
X_END SYMTRACE TABLE

I
#endif
The Host Symbol Table

Generated File <systemname>.sym

The host symbol table is generated by the Cmicro SDL to C Compiler
intoafilecalled <systemnames.sym. Thisfileisto be specified when
the host siteisinvoked (see subsection “Invoking the SDL Target
Tester’s Host” on page 3525).

In the following, the file format is described with EBNF like syntax:

SymbolFile = Header SymbolDescriptions
Header = HeaderComment Timestamp
HeaderComment = “Cmicro .sym file, version x.y"
Timestamp ::= “TIMESTAMP <GenerationTime>"
SymbolDescriptions ::= ( DescriptionLine ) ...
DescriptionLine = Depth Subject SDTReference
Depth = [0-9]+
Subject = SYSTEM IDs

BLOCK IDs

SIGNAL IDs

PROCESS IDs

START IDs

INPUT IDs

OUTPUT IDs

NEXTSTATE IDs

<to be continueds>
SDTReference ::= “#SDTREF (<sdt-reference>)” LF
LF = “\n”

In the following an example is given that was produced with asimple
“ping pong” SDL system:
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Cmicro .sym file, version 2.0
TIMESTAMP <GenerationTime>

SYSTEM <SystemName> #SDTREF (sdtref)

BLOCK <BlockName> #SDTREF (sdtref)

PROCESS <ProcessName> 0 1 #SDTREF (sdtref)
START 0 #SDTREF (sdtref)

INPUT 1 #SDTREF (sdtref)

INPUT 2 #SDTREF (sdtref)

OUTPUT 3 #SDTREF (sdtref)

NEXTSTATE Statel 1 4 #SDTREF (sdtref)
OUTPUT 5 #SDTREF (sdtref)

NEXTSTATE - 0 6 #SDTREF (sdtref)

TASK 7 #SDTREF (sdtref)

STOP 8 #SDTREF (sdtref)

PROCESS <ProcessName> 1 1 #SDTREF (sdtref)
START 9 #SDTREF (sdtref)

INPUT 10 #SDTREF (sdtref)

ASSIGNMENT 11 #SDTREF (sdtref)

NEXTSTATE Statel 1 12 #SDTREF (sdtref)
ASSIGNMENT 13 #SDTREF (sdtref)

DECISION 14 #SDTREF (sdtref)

OUTPUT 15 #SDTREF (sdtref)

STOP 16 #SDTREF (sdtref)

OUTPUT 17 #SDTREF (sdtref)

NEXTSTATE - 0 18 #SDTREF (sdtref)

DCL counter Integer #SDTREF (sdtref)
SIGNAL PING 1 #SDTREF (sdtref)

SIGNAL PONG 2 #SDTREF (sdtref)

SIGNAL PONG_SAY BYE BYE 3 #SDTREF (sdtref)
SIGNALROUTE SR1 #SDTREF (sdtref)
SIGNALROUTE SR2 #SDTREF (sdtref)

[RERERERERINNF NN NN NN N N U S N N N N N R R =

Thefirstling, cmicro .sym file, version x.y, givessome com-
ment about the Cmicro symbol file version.

The TIMESTAMP <GenerationTimes valueisusedinternaly for con-
sistency checks with the SDL Target Tester. With thistime-stamp, a
rough consistency check for the generated files is performed and warn-
ing messages are printed out in the case of an inconsistency.

The lines following the time-stamp information, contain in the first po-
sition an integer value indicating the depth of the structuring level in
which theinformation isfound in SDL. For example, the SDL system
isinleve 1, ablock inthe SDL system level isin level 2, and so on.

The next columnin these lines describe the subject, e.g. if itisasystem,
block, channel, signal route, process, procedure, signal, start, input or
output, or whatever.

For each subject there are | Ds generated, these are used in the target ex-
ecutable program for generating trace information. The IDs begin with
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0 (in the case aboveit is the start symbol of the first process) and end
with the number of the last SDL symbol in the system.

Thelast columninthelinescontainsa #spTREF reference, which points
to the location of the subject in either SDL/GR or SDL/PR.

Internal Symbol Table Structure

The symbols of atrace can be found during the conversion of internal
information into a displayable format.

The following three SDL objects are treated:

e Processes
e Signas/Timers
e States

They are handled in the same way. Namely by building alinked list of
symbols for processes, alinked list for signals and alinked list for
states.

Cmicro Recorder

The information given in the following sections are valid both for host
and target and thereis no differentiation made between these.

Note:

The SDL Target Tester's Record and Play functions are only avail-
ableif aCmicro Recorder licenseis available.

Type and Amount of Stored Information

As already mentioned in earlier sections, using the Cmicro Recorder
makes more sense in those cases where an SDL system is executed in
rea-timein the target.

That’swhy the amount of stored information is to be kept very small.
Of course, this leads to the problem that not all types of errors can be
found with the Cmicro Recorder but thereisagood chance to find most
of them. Theinformation which the Cmicro Recorder produces at target
site and which the Cmicro Recorder uses at host site cannot be config-
ured in their dimension. The packetswhich areto be transmitted viathe
communications link are always the same. A technical description fol-
lowsin the next section.
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Record Mode

First, the SDL system executes the start transitions of all statically cre-
ated processes. At the occurrence of a“counted” symbol, an internal
counter variableisincremented (which was set to zero before going into
the SDL start-up phase). The counter will simply be incremented until
thefirst environment signal is sent from the environment to a processin
the SDL system, or until the first timer expires within the SDL system.

These are special events for the Cmicro Recorder.

In that case, the Cmicro Recorder on the target site sends the following
messages to the host:

Host <-------- <Counter value> ------------ Target
Host <-------- <Event> -------------------- Target

Both messages are stored in the <outfile> on the host.

The counter isreset to zero again and the procedure restarts by counting
the “counted” symbols and sending the above messages to the host, ei-
ther when an environment signal is sent from the environment to a pro-
cessinthe SDL system, or when the first timer expires within the SDL
system.

The <outfile> is closed when the user terminatesthe record mode on the
host site, i.e. itisnot possibleto close thefile by ending the record mode
on the target site. The record mode can be finished at any time.

After the record mode has been switched off, it isnot allowed to switch
the record mode or the play mode on again.

The <outfile> on the host now contains messages like this:
<trace event 1>
<trace event N>
<Counter value>
<Event>
<trace event N+1>
;Eféce event N+1+M>

<Counter value>
<Event>
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Ascan be seen, thefollowing sections are stored in the filewhereas each

section is optional:

For all events in the target
[Store trace section]
[Store Counter value section]
[Store Event section]

Counted Symbols

The occurrence of the following SDL symbolswill be“counted” by an
internal counter (a C integer variable):

STATE The SDL nextstate operation
INPUT The SDL input operation
SAVE The SDL save operation
CREATE The SDL create operation
STOP The SDL stop operation

STATIC CREATE

Used at system start, appearsfor
each statically created process

DYNAMIC CREATE

Used at start of adynamically

created process
DECISION SDL decision
TASK SDL task (not C Code)
OUTPUT The SDL output operation (see
remarks below)
PROCEDURE SDL procedure call
SET SDL action: Set timer
RESET SDL action: Reset timer
DISCARD SDL Discard

IMPLICIT CONSUMPTION -

SDL implicit transition
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A special caseisthe SDL output operation:

If the output is from one processin the SDL system to another process
inthe SDL system or if the output is from one SDL processin the SDL
system to the environment, the occurrence of this symbol is counted.

Otherwise if the output is from the environment to a process within the
SDL system, the event isrelevant for the Cmicro Recorder (asthetimer
expiry is).

C codein an SDL task isnormally not counted when recording. The us-
ersare free to count C code by calling:

xmk_Record (cMD_TTAsK) for the record mode and
C code written into an SDL Task (i.e. by using the #CODE directive)

xmk_Play (cMD TTASK) for the play mode.

Play Mode

In play mode, the target accepts signals coming from the SDL environ-
ment only from the Cmicro Recorder. These signals are read from the
file which was previously written to in record mode.

Caution!

No environment signals may be handled by the user in the C func-
tion xInEnv! At the beginning of xInEnv, there should be a state-
ment like

if (xmk RecorderMode == XMK RECORDER_PLAY)
return (XMK_OKAY)) ;

In addition, no signal may be sent by any other environment func-
tion (like ISRs) to the SDL system.

At the beginning of the play mode, the host reads the first <counter val-
ue> from the <infile> and sends it to the target.

Host -------- <Counter value> -------------- > Target

Themeaning of thisis: Please executethe amount of “counted” symbols
asindicated in the <counter value>. The target executes the start transi-
tions of all statically created processes (start-up-phase). When preemp-
tionisused, it is possible that atransition which is not a start transition
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is executed. Each “counted” symbol increments a counter value which
is compared against the debit, which was indicated by <counter value>.

If the current counter value reaches the debit counter value, then an en-
vironment signal (or timer expiry) plus the next <counter value> isre-
guested by the Cmicro Recorder.

Host <------- <Request> --------------------- Target
Host ---------------- <Event> -------------- > Target
Host -------- <Counter value> -------------- > Target

If the target has requested the next <Event> and <Counter value>, the
target iswaiting for these messages only and is not able to handle other
messages. Thisis not a restriction because the environment is disabled
in play mode in the target.

If the end of file of <infile> has been reached, the host indicates the end
of the play modeto thetarget. <Counter value> and <event> are always
stored together in record mode. Therefore the end of file can only be
reached after reading an EnvSig or Timer expiry.

Host -------- <Play mode off> -------------- > Target

After the play mode has been switched off, it is not allowed to
switch the record mode or the play mode on again.

General Restrictions on Record and Play

Of course, there are restrictions in the use of the Cmicro Recorder, es-
pecially for the play mode. However, there may be situations where the
Cmicro Recorder does not help in finding the source of the problem.
The user must decide when the Cmicro Recorder can be properly uti-
lized.

Firstly, the user hasto ensure the same configurations are used for hard-
ware and software, in order to allow comparison between the results of
arecorded session with the ones of the replayed session. Thisisonly a
general recommendation. It is possible that he even would like to com-
pare two different hardware configurations, and the Cmicro Recorder
should help him finding the differences between these. As amore gen-
eral recommendation wewould say: Compare only those configurations
that are definitely comparable.

Secondly, starting and ending the record and the play mode must be as
follows. Host and target are to be synchronized.
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Restrictions when Starting Record

Thetarget may not transfer information to the host until the host has be-
come active.

Therefore, the SDL Target Tester’s host site should be started first and
the file to write in should be opened.

If thetarget is started (e.g. reset-button), it has to wait on sdtmt before
transmitting information (see “XMK_WAIT_ON_HOST” on page
3412).

Restrictions when Ending Record

Ending the record session is to be done from the GUI (sdtmtui) by clos-
ing the <outfile>. The user can enter any exit commandsat any time. He
should pay attention to the exact timewhen he exits. If exit isperformed
in the middle of arunning SDL transition in the target, then the traces
following will not be stored! The last information may then be unpre-
dictable.

Restrictions when Starting Replay

Thetarget may not transfer information to the host, until the host has be-
come active. The host may not transfer information to the target, before
the target has become active.

Therefore the SDL Target Tester’s host site should be started first and
the file containing the recorded session should be opened.

If thetarget isstarted (e.g. reset-button) it hasto wait for the host before
transmitting information.

Restrictions when Terminating Replay

In principle, the play mode reaches the end when the last stimuli stored
in the recorded file was read and sent to the target. Actually, the play
mode should end when all thetransitionswhich follow that stimuli have
ended. Thisisadiscrepancy which is solved as follows:

When the target has received the | ast stimuli from the recorded session,
it enters the “recorder off” mode. The problem with thisis, that timers
are simulated during the play mode but are no longer simulated if
changing to “recorder off” mode. Timers will expire as they have been
set and it isthe real-time that will be used to allow them expire instead
of the simulated timer expiry in the Cmicro Recorder.
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Real-time Play Mode

The host tries to replay the SDL environment events at the same abso-
lute time values as they occurred during the record session, if so re-
quired by the user (real-time-play is switched on).

Internally, atime stamp is stored for each environment signal, which is
compared within the target with the current value of SDL now. SDL
now and the time stamps in the signals are calculated with the value 0
from system reset on. The target generates the SDL now valuesin any
case.

Of course, the processing power of host and target together must be
large enough to handle this. As arule of thumb, the recorded environ-
ment signals may not be sent to the SDL system more often than one ev-
ery few hundred microseconds. But that - of course - also depends on
the communications link in use.

Restrictions when Using Preemption

There are some restrictions when the Cmicro Recorder is used in com-
bination with preemption. The problem isthat in areal-time execution,
signals coming from the environment (thismay beahardwareinterface)
can cause apreemption of arunning SDL process by anew processwith
ahigher priority. The preemption may occur at any time, which means
at any machine instruction (see notes below). On the other hand, only
SDL symbols are registered by the Cmicro Recorder.

Thismeansthat the play mode may produce adifferent system behavior
other than the recorded one.

Theonly alternativeto implement an exact reproduction of the recorded
session would be the use of special debugger hardware (not a general
solution).

Some Additional Comments

Real -time behavior cannot be expected in play mode. When considering
the other direction, from SDL to the environment, it is not absolutely
necessary to cut this connection off (C function xoutEnv). It may bea
good ideato let this connection be asit isin record mode. For example,
if thereisadisplay driver in the environment, which is controlled by
SDL, it would then be possible to see the reactions on the display in the
same way as they have been observed in record mode.
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File Structure

Description of Files

The modules and functions described in this subsection are used to han-
dlefirst in-first out buffering, ring buffering, message coding and other
possibilities.

ml_buf.c

This module contains functions to handle first-in first-out buffers and
ring buffers.

It ismainly used internally by the SDL Target Tester to write and read
trace information into/from a first-in first-out buffer within the RAM.

These functions are also free for users.

Three functions are implemented representing the low level functions.
Each entry has to be of the same size, because the handling isin princi-
ple similar to an array. The type of each entry is not relevant. In addi-
tion, the caller of the functions contained in this module defines the
memory for the trace buffer aswell as a control structure representing
al theinternal data and variables necessary to administrate the trace
buffer.

As aresult, users are free to have more than 1 instance of this buffer
type.

ml_buf.h
Thisisthe header file containing the external definitions of m1_buf.c.
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Trouble-Shooting

What to Do if the SDL Editor Trace Does Not
Work?

The SDL Target Tester gets the SDL Editor references from the gener-
ated file <systemnames . sym in the known form #sSpTREF( ... ).

Asitispossibleto generate an SDL system and to test it on another plat-
form it is possible that the paths contained in each #spTrREF () are not
up to date if using the SDL Target Tester.

All the pathsin <systemname>. sym must simply be updated.

What to Do if There Is a Warning of the
Information/Message Decoder?

If the message decoder detects an error there will be awarning like the
one shown in Example 599.

Example 599: warning of the message decoder

**WARNING: There is an inconsitency in the information decoder.
This message will be suppressed form now on.

Message Class: 241,d

Message Tag : 5,d

Number of data bytes received=6

Number od data bytes decoded =5

*x*Received buffer (32 octets):
***f]1 05 aa 06 00 00 00 00 - 01 04 ab ee ee ee ee ee
*kkee ee ee ee ee ee ee ee - ee ee ee ee ee ee ee ee

Thiswarning must be interpreted as follows:
* Inthe Cmicro Package there are the foll owing message classes:

— Cmicro Tester commands = 0xf0 = 240
— Cmicro Tester trace = Oxf1 = 241 (see Example 599)
— Cmicro Recorder = 0xf2 = 242
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* The message tag can be found in the file “tmcod.h” on page 3583

In Example 599 the message tag 5 (decimal) is the message
cMD_TSTATE. Furthermore there is a structure called

xmk T CMD TSTATE. Thisstructurelookslike
typedef struct

xPID process;
xmk T STATE state;

» The shown buffer from above can be interpreted as:
f1-> Cmicro Tester trace
05-> CMD TSTATE
aa-> sync byte
06 -> message data length 6 octets.

* The message data contains the values xp1D and xmk_T STATE. In
the Example 599 the xpID valueisan unsigned int andthe
xmk T STATE iSan unsigned char.

Note:

Thekind of C basic type the xp1D value is represented by, depends
onthe SDL systemin use (singleinstance processesonly or multiple
instance processes). Please view the typedef of xp1D inthefile
ml_typ.h.

The size of the C basic type depends on the microcontroller and
compiler that is used.

By having alook to the C struct (xmk_T cMp TSTATE) Whichisrep-
resented by the 6 data octets received avauefor xp1p isfound like
0x00000000 asan integer is given with the length 4 octetsin this
example.

Note:

Thekind of C basic typethexmk T sTATE valueis represented by,
depends on the SDL system in use, please view the flag
“XMK_USE HUGE TRANSITIONTABLES’ on page 3397.

The size of the C basic type depends on the microcontroller and
compiler in use.
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Having alook to the fifth octet of the message data the value for
xmk T STATE IS 0x01, asthe length of character is 1 and the align-
ment of character is 8. Please view “Preparing the Host to Target
Communication” on page 3520.

After al in this examplethere are 5 bytes (octets) decoded (4+1) and 6
received which leads to the inconsistency in the information decoder.

The user is asked to correct the settingsin thefile sdtmt.opt to sup-
port the SDL Target Tester’s host site with the correct information
about the target’s memory layout.

Caution!
The Example 599 is an exception concerning the inconsistency in
the information decoder.

The compiler used for this example only knows C structureswith a
size dividable by two which |eads to a message data length of 6.

The value 0x04 in the example only represents a filler octet which
does not need to be noticed.
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