
�

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

��������	�
�����	�����
���
�������	
�������

����������	
��	�����	�������	
�����	�����

����	
������������

�

�����
��������

������
���
���������	���
���	�������
� !"�#

�����$��������
%&
�'()�$*�$%+$�!

��		,-��
-����
*�.

 ���������
���
������
�������
 ��"�
/0(0*

��
�
�����	����
�	���
��	�
�


�
�
	�����



�

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

1

������������
-��	���

� 2�����������

� 3�
���
�����4

� �����
��5�������

� 3��6
�	��

� �����
	����

� �������	
��	������	��

� �����
!���������

�  ���������
�������

� ������
�������

� ����	������

/

3�
���
�����4

� �����
��������
���
����
	���
���
��

����7���
���	����

� ����7���
��
�����
�������
��
����
���

����
����
��
�������	
���������

� ����7���
���������	���
���
������
�����

������	
���	����

� ����7���
 !"�
��8���������
���
������

��
��������
��
������
 !"�



1

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

(

3�
���
�����4

� �!��-%
3-��

� 2���������
���
���	����
������	
 !"�

��8���������
���	����	�
��
�����
����7���

� 2���������
 !"�
�����8���9
������
���

����������
���	����	�

������
����7���

����	������

� ��������
������������
�������
��
��

���	�������
��
���
�����8���9
������
���

����������

'

3�
���
�����4

� ��!:�
2���������
��
����7���
���������	���

���
������
���	�������

� ���	����
���������	���
���
������
��
����7���

��
������
��
���6
��
�������
���	����

� ;�	�
��������
�������
���	����������
��

������
�!
��8���������

� ���	����
��
���	�����	���
���
�����	����
��

��	�����
�����8���

� 2�������
������������
��
��
�����8���




/

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

<

�����
��5������

� !�����
��
���	�����	���
���
�����	����
��.

�  ���������
�������

� ������
�������

� ����
�����.
 ��"�
/0(0*

)

�����
�������

� -������

� +���
��
����	���
�����
������
����������

�������

� +���
��
����	���
�����
������
������
�������

� "������
��
��
�������������
���
���	�����	���

��
��
������
���
�����8���

� ������	�
������������
��
��
������
���

�����8���



(

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

=

������������
-��	���

� 2�����������

� 3�
���
�����4

� �����
��5�������

� 3��6
�	��

� �����
	����

� �������	
��	������	��

� �����
!���������

�  ���������
�������

� ������
�������

� ����	������

�*

�����
+����

WP-RAMS02-210

Understand the
Product and Define

Scope

WP-RAMS02-230

Experiments
Framework
Preparation

WP-RAMS02-240

Metrics
Definition

WP-RAMS02-410

Define Stress
Test Cases

WP-RAMS02-310

Define
Robustness Test

Cases

WP-RAMS02-320

Execute
Robustness Test
Cases and Log

Analysis

WP-RAMS02-420

Execute Stress
Test Cases and

Log Analysis

WP-RAMS02-500

Overall Results
Analysis

WP-RAMS02-220

 Fault Model
Definition



'

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

��

�������	
��	������	��
�2#

�� ������!���	"����	
��	�������
!	
#�$�%������

�� &��������	��'�������

�� &(��)$������	"
��*��	�����$����

�� &&�"
�!�	����!

�� &+������	�����	�����$����	
��	���$�	
��'�������

*<$��$*1�0*���	������
 �����.�+, !"�*�,*�

����>������3��6

���6���

��������
���	���	������	�

��

�������	
��	������	��
�22#

�<$*=$�**1�0� ���������
�������
 �����.�+, !"�*�,*�

�� (+�����	�
���	��'�������

�� (&�����	����!��

�<$*=$�**1�0*3�,1�* ���������
�������
3��6	�����+, !"�*�,*1

1*$�*$�**1�0*3�,/�*������
�������
3��6	�����+, !"�*�,*(

�� �&�����	����!��

�� �+�����	�
���	��'�������

1*$�*$�**1�0*������
�������
 �����.�+, !"�*�,*/

����>������3��6

���6���

��������
���	���	������	�



<

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

�1

������������
-��	���

� 2�����������

� 3�
���
�����4

� �����
��5�������

� 3��6
�	��

� �����
	����

� �������	
��	������	��

� �����
!���������

�  ���������
�������

� ������
�������

� ����	������

�/

 ���������
�������
??

@��	

� A��
����
 ��"�
��������
�������
���,
������	
����������
�B��������

�����������
���6���
���
�����
���	���

���������C



)

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

�(

 ���������
�������
??

"�����	���
-������7

� 2�
���������
1

�����.

� �����������

� ����
�B�������

� +��
!��	����

Product
Analysis and

Scope
Definition

API Calls to
Test Data Types

Construction
of Workloads

Fault Model
Definition

Test ValuesWorkloads

Define Test
Campaigns

and Test
Suites

Test Suites

Automatic
Generation of

Test Cases

Test Cases

Execute Test
Cases

Test Log

Log Analysis

Product
Faults

Test
Campaigns

Preparation

Test Execution

Log Analysis

�'

 ���������
�������
??

�����������

� !��	�D�
��
�������
���

��	������
��
��
!�2
��		�

��
����

� ����������
��
��
��	���
��


���
���
���
����
����

� 2��	����������
��

���	��������
��
�B������

��
�������

� ����������
��
��
����

������
��
��
����
���

���������
����
�����

����������

Product Analysis
and Scope
Definition

API Calls to
Test

Data Types

Construction of
Workloads

Fault Model
Definition

Test ValuesWorkloads

Define Test
Campaigns and

Test Suites

Test SuitesTest
Campaigns

Preparation



=

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

�<

 ���������
�������
??

����
�B�������

� !���������		�
��������

����
����
����
��
����

������

� �B�����
��
����
�����

���
��		���
��
������
��

�
��������

Test
Suites

Automatic
Generation of

Test Cases

Test
Cases

Execute Test
Cases

Test Log

Test
Campaigns

Test
Execution

�)

 ���������
�������
??

+��
!��	����

� �������
��
��������

����	��
�������
��

�B������
��	���

� ������
���	����
���
��

��8�����
��0�0
�B�������

��
�����
����9
���	����

��
��
������
����9
���0#

Test Log

Log
Analysis

Product
Faults

Log Analysis



�*

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

�=

 ���������
�������
??

�����������.
�������
!��	����
���
�����
����������

Product Analysis
and Scope
Definition

API Calls to
Test

Data Types

Construction of
Workloads

Fault Model
Definition

Test ValuesWorkloads

Define Test
Campaigns and

Test Suites

Test SuitesTest
Campaigns

Preparation

�*

 ���������
�������
??

�����������.
�������
!��	����
E  ��"�
!����������

�����	���

�
���	�,����

-�* -�%�!	��%���	��%��

#���
.�#

�/�#0
.�#

�!
����
.�#

��
! ����	.$$!��
����

�  ��"�
/0(0*



��

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

��

 ���������
�������
??

�����������.
�������
!��	����
E �	�����
!�2

�����

���

�%���

����
��

���
$1��

����
!

#2/

#����$�

�
��

��!��$��������

�
������

"
�
!	��

#����
!�3
����
�!���

����

��
!	�����	����,

�������
��

���������

� F�**
����������
��0�0
������
��		�#

��

 ���������
�������
??

�����������.
�������
!��	����
E �-�2G
!�2

�����

���

��1���!�

����
!

����)

�����	4
�

����

�!���

5�,

������	��
����

������	��%�������

�1�
�

�1�
�

�
���!!
����

���
$1���

����,

����
���

"�!��	
��	���������
#�$��	
��	/��$��	������%��

��%���	
��	�!
��	

�$���'��	"��������

�,����	�
�
�
��� -
���
��	�$���	��%�	"�	�



��

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

�1

 ���������
�������
??

�����������.
�����
����������

� �	������	
!�2

� �-�2G
!�2

� �B�������
����

� 2��������
7��
��
+�7,+���	
������

�������

�/

 ���������
�������
??

�����������.
���	�
"���	
����������

Product Analysis
and Scope
Definition

API Calls to
Test

Data Types

Construction of
Workloads

Fault Model
Definition

Test ValuesWorkloads

Define Test
Campaigns and

Test Suites

Test SuitesTest
Campaigns

Preparation



�1

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

�(

 ���������
�������
??

�����������.
���	�
"���	
����������

� ������
����
��	���
���

�����
�����
���������

��������
�B���������

� !��	���
���
 ��"�

����
����

� ������
����
��	���
���

���
 ��"�
����

����0


%H++��������

*9
�9

�)//'<//*<1<*=((�'�(

��������
	���

*9
�9
,�9

=��11<�*1')(/<<()*<9

,=��11<�*1')(/<<()*)

	���

*9
�9
'((1(��������
����

���

*9
�9
,�9
1�<'<9
,1�<')����
���

*9
�9
/�=/='<�=(��������
���

*9
�9
,�9
��/</)1'/<9

,��/</)1'/)

���

*9
,��)9
��<������
���

*9
�((���

����	4
!����,$�	6
��

�'

 ���������
�������
??
�����������.
������������
��
��
3��6	����

Product Analysis
and Scope
Definition

API Calls to
Test

Data Types

Construction of
Workloads

Fault Model
Definition

Test ValuesWorkloads

Define Test
Campaigns and

Test Suites

Test SuitesTest
Campaigns

Preparation



�/

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

�<

 ���������
�������
??
�����������.
������������
��
��
3��6	����

� -��
7��6	���
���
���
�������

� ��		�
��
�����
���������
�����
����

� ��������
������
��
����
��
����	�

���	����
I��������
%���?�#.
I �����
>�	��?J
I!��������
%���?.
K�������L���	���MJ

19Total

5POSIX

14Classic

WorkloadsAPI

�)

 ���������
�������
??

�����������.
������
����
���������
���
����
������

Product Analysis
and Scope
Definition

API Calls to
Test

Data Types

Construction of
Workloads

Fault Model
Definition

Test ValuesWorkloads

Define Test
Campaigns and

Test Suites

Test SuitesTest
Campaigns

Preparation



�(

Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0

�=

 ���������
�������
??

�����������.
����
���������
����������

� -��
��������
���
���
 ��"�
��������
�������

Workload Description:
This workload only has one main task. This task performs all tests of the region manager . It executes the following 
region manager related operations:
•Create a region;
•Get a segment from region;
•Return the segment to region;
•Extend region;
•Delete region. 

1.RTEMS-TS-CL-RGNCRT
2.RTEMS-TS-CL-RGNGSG
3.RTEMS-TS-CL-RGNGSS

Test Suites:

rtems-cmp-cl-rgn.cWorkload File:

To test the robustness of the selected RTEMS Classic APIs related to the region 
manager.

Purpose:

RTEMS-CMP-CL-RGNCampaign Identifier:

Test Campaign Definition
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17Generated Test Cases:

rtems_region_get_segment (
rtems_id *id,
rtems_unsigned32 size,
rtems_option option_set,
rtems_interval timeout,
void **segment)

Test Item:

Source file: rtems-cmp-cl-rgn.c
Lines: [155 - 159]

returnStatus = rtems_region_get_segment (regionId,
requestedSize1,
option,
timeout,
ptsegment1);

Injection Location(s):

To test rtems_region_get_segment by invoking it with the entire range of test values for 
each of its parameters.

Purpose:

RTEMS-TS-CL-RGNGSGTest Suite Identifier:

Test Suite Definition
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rtems_region_get_segment (
rtems_id *id,
rtems_unsigned32 size,
rtems_option option_set,
rtems_interval timeout,
void **segment)
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requestedSize1 = 0;
returnStatus = rtems_region_get_segment (

regionId,
requestedSize1,
option,
timeout,
ptsegment1);

requestedSize1 = 1;
returnStatus = rtems_region_get_segment (

regionId,
requestedSize1,
option,
timeout,
ptsegment1);

requestedSize1 = 4294967295;
returnStatus = rtems_region_get_segment (

regionId,
requestedSize1,
option,
timeout,
ptsegment1);
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The simulator returns the following output:
Memory exception at fffffffc (illegal address)
Unexpected trap (0x09) at address 0x0200aaac
Data access exception at 0xfffffffc

Notes:

A Memory Exception occurs while attempting to retrieve a segment of size zero. The same happens when attempting 
to retrieve a segment of size 4294967295.

Failure Description:

requestedSize1 = 0;
returnStatus = rtems_region_get_segment (regionId,

requestedSize1,
option,
timeout,
ptsegment1);

Input Specification:

RTEMS-TCR-CL-RGNGSG-022
(same results obtained in RTEMS-TCR-CL-RGNGSG-024)

Test case result 
identifier:

TEST CASE RESULT
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Number of ticks to wait until workload 
finishes

TEST_TIMEOUTrtems_interval

Number of systems 
(producers/consumers systems)

NUMBER_OF_SYSTEMSrtems_unsigned32

Consumers priorityCONSUMERS_PRIORITYrtems_task_priority

Consumers tasks attributesCONSUMERS_TASK_ATTRrtems_attribute

Consumers tasks modeCONSUMERS_TASK_MODErtems_mode

Consumers tasks stack size CONSUMERS_TASK_STACK_SIZErtems_unsigned32

Number of consumers tasksNUMBER_OF_CONSUMERSrtems_unsigned32

Producers tasks attributesPRODUCERS_TASK_ATTRrtems_attribute

Producers tasks modePRODUCERS_TASK_MODErtems_mode

Producers priorityPRODUCERS_PRIORITYrtems_task_priority

Producers tasks stack size PRODUCERS_TASK_STACK_SIZErtems_unsigned32

Number of producer tasksNUMBER_OF_PRODUCERSrtems_unsigned32

DescriptionParameter NameData Type
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Preparation
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Workload Description:
This workload will create a semaphore for each system. The consumers of a specific system will all wait 
in the system semaphore, while the producers will periodically signal that semaphore to unblock the 
consumers.
The stressing will consist on the modification of the number of threads created (consumers and 
producers),  using two different priorities: an higher priority for the consumers and a lower priority for the 
producers.

1.RTEMS-TS-CL-TSK-001
2.RTEMS-TS-CL-TSK-002

Test Suites:

rtems-cmp-cl-tsk.c, rtems-cmp-cl-tsk.h, tsk-producer.c, tsk-consumer.cWorkload Files:

To stress test the task manager.Purpose:

RTEMS-CMP-CL-TSKCampaign Identifier:

Test Campaign Definition
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16Generated Test 
Cases:

Source file: rtems-cmp-cl.tsk.h
Lines: [50, 65]
#define NUMBER_OF_PRODUCERS 64
#define NUMBER_OF_CONSUMERS 64

Fault Location(s):

To stress the task manager by creating as much consumers and 
producers as possible.

Purpose:

RTEMS-TS-CL-TSK-001Test Suite Identifier:

Test Suite Definition
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/* Number of producer tasks */
#define NUMBER_OF_PRODUCERS 4

/* Producers priority */
#define PRODUCERS_PRIORITY 3

[ . . . ]

/* Number of producer tasks */
#define NUMBER_OF_PRODUCERS 64

/* Producers priority */
#define PRODUCERS_PRIORITY 3

[ . . . ] 65536

256

16

4

Test Stress Values

/* Number of producer tasks */
#define NUMBER_OF_PRODUCERS 16

/* Producers priority */
#define PRODUCERS_PRIORITY 3

[ . . . ]

/* Number of producer tasks */
#define NUMBER_OF_PRODUCERS 256

/* Producers priority */
#define PRODUCERS_PRIORITY 3

[ . . . ]

/* Number of producer tasks */
#define NUMBER_OF_PRODUCERS 65536

/* Producers priority */
#define PRODUCERS_PRIORITY 3

[ . . . ]
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Notes:

Not enough RAM to execute the application. The simulator returned the following output:

bspstart: Not enough RAM!!!

Failure Description:

#define NUMBER_OF_PRODUCERS 256
#define NUMBER_OF_CONSUMERS 4

Input Specification:

RTEMS-TCR-CL-TSK-001-004
(same results obtained in RTEMS-TCR-CL-TSK-001-008, RTEMS-
TCR-CL-TSK-001-010, RTEMS-TCR-CL-TSK-001-011, RTEMS-TCR-
CL-TSK-001-012)

Test case result 
identifier:

Test Case Results
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Ref.:       DL-RAMS02-06
Version: 1.1
Date:      25-11-2003

Software Dependability and Safety Evaluations 
(RAMS)

ESTEC/Contract Nº 16582/02/NL/PA
Call-off Order number 02

Robustness and Stress Testing RTEMS 4.5.0
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