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Using SEGGER Embedded Studio
emSim Simulator

Abstract

This document describes the usage of the SEGGER Embedded Studio emSim
simulator as target debugger. At the time of writing this document version 7.32a of
the simulator was tested. The SEGGER emSim simulator supports multiple module
tests in parallel. The communication between TESSY and SEGGER emSim uses
files only. No breakpoint is required. In order to interactively debug your test object,
SEGGER Embedded Studio’s debug binary needs to be replaced by the built-in data
binary compiled by using TESSY and the SEGGER CC compiler. The replacement is
done automatically by TESSY. Refer to chapter 4 for further notes.

Important Note: A functional SEGGER Embedded Studio project which can build a
target binary and successfully launch a debug session is required as a prerequisite!

Please note: The SEGGER emSim debugger adaption does not support interactive
debugging features when executing tests with TESSY. (See 4 to learn how to debug
interactively having your test data statically built into the target binary.)
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1 Introduction

The communication between TESSY and the SEGGER emSim debugger is based
on emSim.exe which exchanges the test data and test results via files. The
emSim.exe IS started by TESSY by executing the command line found in TEE
attribute Slave Call. Please do not alter this attribute.

In order to debug the test application interactively with the test case data provided
from within TDE you need to rebuild the test application in a special mode, i.e. the
input values will be compiled into the application. The application binary is copied
automatically into your SEGGER Embedded Studio project. TEE attribute Project
Binary Path has to be set appropriately. Please refer to chapter 4 for further
details on how to generate the binary.

2 TESSY Environment Settings

At first, set the Compiler Install Path and the Target Install Path and
check which errors remain after toggling the Show Errors/Warnings toggle button,
which is found in the Attributes view's toolbar. Please adjust all remaining
unresolved paths being displayed. Next, check the TEE attributes SEGGER
Compiler Options and SEGGER Linker Options. The default setting for the
RISC-V processor matches the rv32. The following steps will help you to find the

compiler and linker option. Open SEGGER Embedded Studio and activate the built
log messages.

File Edit View Search Mavigate Project Build Debug Target Tools Window Help

Project Explorer @ »® Empty Dock x
[£% pebug ==
Project Items Code Data=RO

Solution 'Hello'
4[] Project "Hello”

g Qutput File:
a a System 1fi
+ dom] SEGGER
a4 4 Source 2
+ 2] usercpy
] main.c
a a Setup 1fie
SEGGER
e x
Show: |Transcript T Y T |Tasks o~ e
7| Rebuilding ‘Hello’ from solution ‘Hello’ in configuration 'Debug’ 4 targets in 0.55 v Echo Build Command Lines

—¥ Completed 7 targets/s
g ! ? v Show Raw Error Qutput
j Build complete

Completed ¥ Show Build Information

Rebuild the project.

File Edit View Search Mavigate Project Build Debug

Project Explorer @ x Empty Dock

%2 Debug oo

Project ltems Code Data+=RO

i Solution "Hello' Options... Alt+Return

4 [7] Project Hello
- 2 output Fi| ¥y Build
a i System 1| Rebuild I
[P
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Copy all build messages and paste them into an editor.

File Edit View Search Mavigate Froject Build Debug Target Tools Window Help

Project Explorer @ b4 Empty Dock x
|::3 Debug v| i
Project Items Code Data+RO

Solution ‘Hello'
4[] Project ‘Hello®

- g Output File:
a =3 system 1f
+ asm| SEGGER
a4 =9 Source  2f
3 @ user.cpy
4 Q main.c
a4 3 setup 1fie
SEGGEF
Output X
Show: |Transcript T Ye Yo [Tasks T L
-'J Rebuilding ‘Hello’ from solution ‘Hello in configuration ‘Debug’ 4 targets in 0.65 oK
— Completed 6 targets/s
j l?uild complete oK
Completed [i Copy Line
FLASHL RAML r Copy All I
| I Clear
2.7 KB of 1 MB used 0.2% 4.3 KB of 64.0
Echo Build Command Lines
() Disconnected (Simu ' Show Build Information editor) (¥]

v | Show Raw Error Cutput —

Remove all dependency arguments and the dependency file argument, all object file
arguments, and the source file argument from the copied command lines. Substitute
the SEGGER installation directory of the -isystem option for $ (Compiler
Install Path). Finally, copy the resulting arguments and paste them into the
respective SEGGER Compiler Options and SEGGER Linker Options
attributes of the TEE.

If you are using a different processor you will also have to use your own startup
code, which is found under the Ob7j folder of your SEGGER project folder. It is
strongly recommended to collect the startup code objects in a new folder of your
TESSY project. Let TEE attribute InitObjDir point to that folder path und let TEE
attribute Linker File point to the new linker file, which should be copied into your
TESSY project config folder.

3 Parallel Built and Parallel Execution

The amount of test objects built in parallel is given by Compiler Concurrency,
which is by default set to 4, while 20 source files per test object are compiled in
parallel. So, no more than 80 processes run by default in parallel for the built. You
can disable the parallel built by setting TEE attribute Compiler Concurrency to 1
and by clearing the TEE attribute Make Options. The parallel execution is set to 10
module tests by default. Too many compiler or debugger processes in parallel may
slow down the test execution. It depends on your computer system. So, feel free to
test different values for Compiler Concurrency and Target Concurrency. YOU
have to Enable Expert Mode from the Attributes view's toolbar to alter these
attributes.
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4 Interactive Debugging

Important Note: You need a functional project which can successfully launch a
debug session! Set TEE attribute Project Binary Path to your SEGGER
Embedded Studio project’s executable path, which will be loaded into the debugger.
TESSY will replace the project’s executable with the generated built-in data
executable. After the interactive debugging session, you will have to rebuilt your
SEGGER project before you can debug the original executable again.

In order to debug the test application interactively with the test case values provided
from within TDE you need to rebuild the test application in a special mode, i.e. the
input values will be compiled into the application. TESSY provides the TEE attribute
Generate Builtin Data to facilitate this task. The attribute is of type Boolean
and, if set to true, TESSY will rebuild your target binary during the next test run
having the selected test data built-in, i.e. TESSY will not actually perform the test run
but instead create the target binary with test data built-in to it. To disable this feature,
you have to set the attribute to false.

= Properties [ Requirements Coverage e~ =0
General Attributes & |
S
aurees Generate
Coverage
Attributes Mame Value
P il+i
Specification i) Generate Builtin Data true
— | Generate Constructors true
Description )
| Generate Pararmeter Proxies falze
Comment

Open the Execute Test dialog and make sure Force Generate Driver is
selected.
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P Execute Test S |-

Edit Test Execution Settings

Select test execution actions and choose instrurmentation.

Execution Actions

"] Force check interface I Force generate driver I
Run

Execution Options

[] Skip test objects with valid result [¥] Abort on missing stub code
[7] Retry aborted execution [7] Execute test cases separately

Additional Execution Types

[7] Run without instrumentation [7] Run with test data pattern
[7] Run mutation test

Coverage Instrumentation (7]

[None -|

Use preselected coverage

Debugger (7]

[7] Define breakpoint at test object Debug normal execution

: Cancel

Now execute the test by pressing the Execute button

. TESSY displays the path to

the generated built-in target binary in the Console view.

[ Console| g= Problems | ®il Variants Notes| +* Suspicious Elements
Messages

***%% Linking Slave with Board Files *****
®

N EREEtD-R~=

* Generated target binary 'E:\Projects\TESSY 5.1\TESSY v5 1 7 TQPack SEGGER_CC-emSim\tessy\workl B9\
*

* You may switch to the SEGGER Embedded Studiec project and launch the debugger now.
*

Since a test driver was built containing the test data

BAN BB\ts_| BB_d.elf' containing builtin data.

but a test was not executed,

TESSY will complain about it. Please ignore this complaint.
As mentioned in the console output, switch to SEGGER Embedded Studio and

launch the debugger.

Debug Target Tools Window Help
Go F&
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Open the Break at function dialog.

BFEER:
M@@,%%

Break at Source Line... Ctrl+EB, S
| Break at Function... Ctri<E, F |
Mew Data Breakpoint... Ctrl=B, D

Select your test function from the list, click OK,

SEGGER Embedded Studio for .. |5 IS

Break at function

Expression |TC_UUE_Ul_bnnITrue

B § g e M R el e e

TESSY_comm_put_uchar

TESSY_comm_open

TESSY_comm_get_ulong
TESSY_comm_get_uchar
TESSY_comm_get_long
TESSY_comm_get_char
TESSY_comm_error_exit

TESSY_comm_close

TESSY TestobjectCall |
TESSY_Fletcherla

TC_006_01_boolTrue
Ereakpoint trigger type: Default -

When breakpuoint is hit: -

A [.m |

|:| Use hardware breakpoint: -

l OK I Cancel

and click Continue Execution.

B x| cxzD EFE:
‘ B om e e W

[Continue Execution ] SEL B.rleilzp-géglsm ot
_006_01_boolTrue

b o+~ %

Il
ﬂl'
i

g
‘%ll
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It may be useful to select the Globals view of SEGGER Embedded Studio to track
the current test case or test step.

T REe B x

Xz X X Xip X ] o
Expression Value

boolTrue_e false

boolTrue_g false

boolTrue_s false

» TESSY_address vector _defal <array:
TESSY TESTOBJECT PARM @1 Set Max (9)

T5 CommCompress Bl

TS CommTransferlimit GxBEeea800
T5 CURRENT_TESTCASE 2

T5 CURRENT TESTSTEP 1

T5 _FAULT_INJECTION e

T5 _REPEAT_COUNT caaaaaaal
tstcomm_disable send @8

Select the Locals view of SEGGER Embedded Studio to track the local variables of
your test function.

[@]e s m x

Xz Xg Xy Xy Xjp W [i ﬂ
Expression Value

acticn Set_Max (9)

localstatic false

5 Troubleshooting
Please contact support@razorcat.com if you encounter any unsolvable problems.

TESSY Application Note #081, 02 May 2024 Page 7 of 7

Razorcat Development GmbH - Witzlebenplatz 4 - 14057 Berlin
phone: +49 - 30 - 536 357 - 0 - fax: +49 - 30 - 536 357 — 60 - email: support@razorcat.com


mailto:support@razorcat.com

