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Moving from Document centric to Model centric Moving from Document centric to Model centric 

���������	
 ����


������
�
���������

��
������

��������

���
��
����������

�����
�
������

�����
��
�
��

�����
�������

���
��
��	���

PastPast FutureFuture



��������0�1�����( �� �
� ����������
�����
�
� 
�
�"����������������+
��
����
 ���
�

�����
������������-2�� ��	�
������������0�1 �!3�0�+ ��
��
�,455
� ��)�(�,����
��������������
������"��������)�(�4���� ������

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

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

�
 �

������"��� ��
������
�����



+������� ���� �
������(

� ,����������
���
�����(�����
���������
������/4667 � ����	�
��
��
����"��
�����������������
��
�����������
������( ���
������
��
4668�

� ����������!#��&����
�
2������
���������������
�!
�� ��
��
��
���������9�
����:!�9;
� #��
��
��������(���
"���
����!#��&����
�
2��
���+�
 ����/����� �

)�(4�����
��
������
�
���
�������

� +�������,
"���"���
�
����/������
����������(�'�
�
� <����
����$�
'��������0�1��&����
���
��������$�
������(�=�6����� ������������
��
�
������



&�
����
�����#�����
�����(��
��)�(

�����

�����
���	�

����


���
���	�����

��	��

���
������������

�����	��

�����

������	��


��	��
�����	���	���

���

��	��
���������

����� �	
��
�



����(�������������
���



req [package] VehicleSpecifications 
[Requirements Diagram - Braking Requirements]

Braking  Subsystem 
Specification

Vehicle System 
Specification

id=“102”
text=”The vehicle shall stop 
from 60 mph within 150 ft 
on a clean dry surface.”

«requirement»
StoppingDistance

id=”337"
text=”Braking subsystem shall 
prevent wheel lockup under all 
braking conditions.”

«requirement»
Anti-LockPerformance

«deriveReqt»

definition

bdd [package] VehicleStructure [ABS-Block Definition Diagram]

«block»
Traction 
Detector

«block»
Brake 

Modulator

«block»
Library::Elec
tro-Hydraulic 

Valve

«block»
Library::

Electronic 
Processor

«block»
Anti-Lock 
Controller

d1 m1

use

ibd [block] Anti-LockController 
[Internal Block Diagram]

d1:Traction 
Detector

m1:Brake 
Modulator

c1:modulator 
interface

7�,�
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1. Structure 2. Behavior

3. Requirements 4. Parametrics

sd ABS_ActivationSequence [Sequence Diagram]

d1:Traction
Detector

m1:Brake
Modulator

detTrkLos()

modBrkFrc()

sendSignal()

modBrkFrc(traction_signal:boolean)

sendAck()

interaction

state 
machine

stm TireTraction [State Diagram]

Gripping Slipping

LossOfTraction

RegainTraction
activity/
function

act PreventLockup [Activity Diagram]

DetectLossOf 
Traction

Modulate 
BrakingForce

TractionLoss:

par [constraintBlock] StraightLineVehicleDynamics [Parametric Diagram]

:Accelleration
Equation
[F = ma]

:VelocityEquation
[a = dv/dt]

:DistanceEquation
[v = dx/dt]

:BrakingForce
Equation

[f = (tf*bf)*(1-tl)]

tf: bf:tl:

f:

F:

c

a:
a:

v:

v:

x:



req [package] VehicleSpecifications 
[Requirements Diagram - Braking Requirements]

Braking  Subsystem 
Specification

Vehicle System 
Specification

id=“102”
text=”The vehicle shall stop 
from 60 mph within 150 ft 
on a clean dry surface.”

«requirement»
StoppingDistance

id=”337"
text=”Braking subsystem 
shall prevent wheel lockup 
under all braking conditions.”

«requirement»
Anti-LockPerformance

«deriveReqt»

req [package] VehicleSpecifications 
[Requirements Diagram - Braking Requirements]

Braking  Subsystem 
Specification

Vehicle System 
Specification

id=“102”
text=”The vehicle shall stop 
from 60 mph within 150 ft 
on a clean dry surface.”

«requirement»
StoppingDistance

SatisfiedBy
«block»Anti-LockController

id=”337"
text=”Braking subsystem 
shall prevent wheel lockup 
under all braking conditions.”

«requirement»
Anti-LockPerformance

«deriveReqt»

act PreventLockup [Activity Diagram]

DetectLossOf 
Traction

Modulate 
BrakingForce

TractionLoss:

par [constraintBlock] StraightLineVehicleDynamics [Parametric Diagram]

:Accelleration
Equation
[F = ma]

:VelocityEquation
[a = dv/dt]

:DistanceEquation
[v = dx/dt]

:BrakingForce
Equation

[f = (tf*bf)*(1-tl)]

tf: bf:tl:

f:

F:

c

a:
a:

v:

v:

x:

ibd [block] Anti-LockController 
[Internal Block Diagram]

d1:Traction 
Detector

m1:Brake 
Modulator

c1:modulator 
interface
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1. Structure 2. Behavior

3. Requirements 4. Parametrics

act PreventLockup [Swimlane Diagram]

«allocate»
:TractionDetector

«allocate»
:BrakeModulator

allocatedTo
«connector»c1:modulatorInterface

DetectLossOf 
Traction

Modulate 
BrakingForce

TractionLoss:

ibd [block] Anti-LockController 
[Internal Block Diagram]

 allocatedFrom
«activity»DetectLos
OfTraction

d1:TractionDetector

 allocatedFrom
 «activity»Modulate
 BrakingForce

m1:BrakeModulator

allocatedFrom
«ObjectNode»
TractionLoss:

c1:modulator
Interface

ibd [block] Anti-LockController 
[Internal Block Diagram]

 allocatedFrom
«activity»DetectLos
OfTraction

d1:TractionDetector

 allocatedFrom
 «activity»Modulate
 BrakingForce

m1:BrakeModulator

allocatedFrom
«ObjectNode»
TractionLoss:

c1:modulator
Interface

satisfies
«requirement»
Anti-Lock
Performance

ibd [block] Anti-LockController 
[Internal Block Diagram]

 allocatedFrom
«activity»DetectLos
Of Traction

d1:TractionDetector

values
DutyCycle: Percentage

 allocatedFrom
 «activity»Modulate
 BrakingForce

m1:BrakeModulator

allocatedFrom
«ObjectNode»
TractionLoss:

c1:modulator
Interface

satisfies
«requirement»
Anti-Lock
Performance

allocate

par [constraintBlock] StraightLineVehicleDynamics [Parametric Diagram]

:Accelleration
Equation
[F = ma]

:VelocityEquation
[a = dv/dt]

:DistanceEquation
[v = dx/dt]

:BrakingForce
Equation

[f = (tf*bf)*(1-tl)]

tf: bf:tl:

f:

F:

m:

a:
a:

v:

v:

x:

v.Position:

v.Weight:v.chassis.tire.
Friction:

v.brake.abs.m1.
DutyCycle:

v.brake.rotor.
BrakingForce:

par [constraintBlock] StraightLineVehicleDynamics [Parametric Diagram]

:Accelleration
Equation
[F = ma]

:VelocityEquation
[a = dv/dt]

:DistanceEquation
[v = dx/dt]

:BrakingForce
Equation

[f = (tf*bf)*(1-tl)]

tf: bf:tl:

f:

F:

m:

a:
a:

v:

v:

x:

v.Position:

v.Weight:v.chassis.tire.
Friction:

v.brake.abs.m1.
DutyCycle:

v.brake.rotor.
BrakingForce:

value 
binding

req [package] VehicleSpecifications 
[Requirements Diagram - Braking Requirements]

Braking  Subsystem 
Specification

Vehicle System 
Specification

VerifiedBy
«interaction»MinimumStopp
ingDistance

id=“102”
text=”The vehicle shall stop 
from 60 mph within 150 ft 
on a clean dry surface.”

«requirement»
StoppingDistance

SatisfiedBy
«block»Anti-LockController

id=”337"
text=”Braking subsystem 
shall prevent wheel lockup 
under all braking conditions.”

«requirement»
Anti-LockPerformance

«deriveReqt»

satisfy

verify
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Simulation Toolkit
for RSDP

SysML Toolkit
for RSDP

IBM Rational 

Eclipse Platform

- Systems Developer
- Software Modeler
- Software Architect
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Catia

API

Engineous

API

Matlab

API

Thermal
Analysis

API

Exchange Mechanism:
• File (XML/ AP233)
• Messaging
• etc.

IBM Rational + EmbeddedPlus - SysML/UML Model

Tool X

APICode to 
export/import data
between tool and
collective model E/I E/I E/I E/I E/I
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