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Classical V-Diagram of the Engineering Lifecycle
in a Model based Development

I. (A)-D-I-T Cycles = (Analysis)-Design-Implementation-Test cycles including iterative prototypes
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II. Implementation Model
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Rapid Object-oriented Process for Embedded Systems
(ROPES) [Bruce Douglass]
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The I-Logix “Integrated Process”

From function driven Systems Engineering to object-oriented SW Engineering
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Concurrent Engineering in the Integrated Process
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Function driven Object oriented

Note:
System architectural design is a concurrent engineering task.

Especially in regards to the SW part, the subsystem and subsystem-
component structure of the architectural model needs to be approved
by SW developers.

The agreed upon structure should then become the mandate for any
further development.
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Function driven Systems Engineering
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Modeling Languages for Systems Engineering (Statemate ™)
The different “Views” to a System
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Languages of Statemate™

Describing structure and state-based behavior through
Activity Chart and Statechart
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Statemate ™ Activity Charts

Describing Basic Function-Blocks (“Basic Activities”)
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Transition from function driven SE to object oriented SWE
The “Statemate-to-UML Bridge”

Statemate = UML Translator

XMI Interface

Statemate MAGNUM Rbﬂpso dy

i

Requirements Capture & Analysis, S/W Design,
Systems Analysis & Design Implementation

* Use Case Diagrams
» Sequence Diagrams
» Statecharts

» Activity Charts

» TimeCont Diagrams

The primary goal of the translation is to carry as much information
as possible from the Systems Analysis and Design phase over into
the UML.

Regardless of how much information is finally transferred, the
translated UML model will still require some manual modifications
before target code can be generated from it.
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Translation Rules

+ Use Case Diagrams
+ Sequence Diagrams
« Statecharts

« Activity Charts

+ TimeCont Diagrams

Statemate =» UML Translator

Rhapsady'

e

Statemate Artifacts

UML Artifacts

Activities:

- Environmental

- Compound

- Procedure-like

- Reactive

- Time-continuous

- Generics

- Instances of Generics

Actors

(Composite) Classes

Operations

Reactive Classes’

Classes, stereotyped <<Continuous>>
Classes, stereotyped <<StmGeneric>>

Instances of the SuperClass, stereotyped <<Stminstance>>

Legacy Code

Classes, stereotyped <<Legacy>>

Statecharts

Class Statecharts

Sequence Diagrams

Sequence Diagrams

TUML: Static reaction in one-state statemachine
Rh: Reactive behavior copied into the description field of the class
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Statemate =» UML Translator

Translation of the Statemate™
Activity Chart Structure to the UML sz

« Activity Charts
+ TimeCont Diagrams
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———1*"
i E : ' : D6 ;

“‘. Reference to

Class Statechart
Statemate::SUBSYSTEM_A SUBSYSTEM_B @&
ilsSUBSYSTEM_A:SUBSYSTEM_A 5
“‘. SUB_FCT1(OMBoolean iCO2,int iD3,0MString iD4)
1
i?sSUBSYSTEM_B:SUBSYSTEM_B Statemate::SUBSYSTEM_B 1 p
‘. 1 ) 1 l 1 l 1
itsSUBSYSTEM_C:SUBSYSTEM_C 1 1
Statemate::SUBSYSTEM_C SUB_FCT2 SUB_FCT3
1 <<Stminstance>>

“‘. Composite Class |
GENERIC_FCT
<<StmGeneric>>
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Statemate =» UML Translator

Rhapsady'

Translation Rules cont'd

e

Statemate Artifacts UML Artifacts

Information Flows Associations between objects

InfoFlow Elements

- Data Messages setDataX(iDataX:typeX) with matching Operations
and Attributes on the receiving object

- Conditions Messages setCondY(iCondY:OMBoolean) with matching
Operations and Attributes on the receiving object

- Events Events on the receiving object

Non-InfoFlow Elements Global Data

Global Definition Sets Packages

{ real Dat10, event Ev1}

{ condition Co5}

Note: Only InfoFlows into activities are considered . Outgoing InfoFlows are captured at the target activity.
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Translation of Statemate™

Statemate =» UML Translator

XM Interface XM Interface

Rhapsady'

Information Flows to the UML e i
Reference to
Class Statechart
| e ) SHBSYSTEM B i
n ; ( ;
.;ﬂf ] @858 _LOGIC SUBSYSTEM_B &
EVl ,_ | +CO6 : OMBoolean
: i co5 | SUBSTSTEL A" +CO8 : OMBoolean
o - - +D3 : int
g SUB_FCT1 ' D7 . .
c02 | e ! o3 : +CO1 : OMBoolean
iiIiiiioed rocectre C +D2 : double
. A ‘ coe ; SmSTSTE G ) +D1 : double
9 SUB _FCT? ——Co6 | ' p10 : : - __
D5« <<Reactives> : : +SUB_FCT1(OMBoolean iCO2,int iD3,0MString iD4)
] i ] +setCO1(OMBoolean iCO1)
2 | e Nm ] : +setCO8(OMBoolean iCO8)
: SUB _FCT3 E +setCO6(OMBoolean iCO6)
cod <GENERIC FCT [ | ‘"ips ; +setD2(double iD2)
6 | [ ; +setD3(int iD3)
---------------------- 1 1 0
1 1
SUB_FCT2
+CO5 : OMBoolean
+D11 : double
+CO2 : OMBoolean 1
+D9 : int
+D5 : bit 1 SUB_FCT3
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+setCO2(OMBoolean iCO2)
+setCO5(OMBoolean iCO5)
+setD5(bit iD5)

+setD9(int iD9)
+setD11(double iD11)

N

<<Stmlnstance>>

|

GENERIC_FCT
<<StmGeneric>>

Actors neglected
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Statemate™ Model of a
Data Acquisition and Analysis System

E DISPLAY . DATA_AQUISTTION AND_ANALYSIS : DISPLAY |
! ' DATA_ ' :
! : EVALGATION . '
! ' SIG_GEN 2_ ! '
' ! STGNAL_ EVAL_CTRL [—] : !
! g}ﬁ‘gj—. GENERATOR> | @EVAL_CTRE ' EVAL_CTRL_2_,
: _ : | I | DISPLAY '
"""""" CALC _AVG SIC 2 -
SIG_GEN 2_ EVAL_CTRL
ACQ_CTRL
CALE.
I‘l. AVG_STGHA>
DATA_
ACQUTSITION EVAL_CTRL_2_
ACQ_CTRL
P N : :
AR_CTRL ///2 PRE PROC 2 MiniSpec
SIB_GEN 2_ e &
I‘l. ACQ_OFF> PRE_PROC PRE_ GRLG_AVE_STB ?E‘&JKDATA;;
not [ACQ DATA]| | [ACQ_DATA] PROCESSING> CALC_AVG_S5IG_2 wr(PP_DATA)/
. PRE PROC AV_VAL =PP_DATA.SUMX/PP_DATA.N_COUNT;
/ \ - SIGMA =SQRT(PP_DATA.SUMXX/PP_DATA.N_COUNT-
I‘l. ACQ_ON ' (PP_DATA.SUMX/PP_DATAN_COUNT)**2);
sp!
PRE_PROCESSING
ACTIVE> |
I‘l. RESTART_ACQ | | sp(PRE_PROCESSTNG) Data Dictionary:
PRE_PROCESSING
IVIERRUPTED | DISPLAY_2_SIG_GEN: {integer PB_DISP, condition PB_ON_OFF}
\\ J ' J EVAL_CTRL_2 DISPLAY: {real DISP_DATA}
SIG_GEN_2_ACQ_CTRL: {condition ACQ_DATA}
SIG_GEN_2_PRE_PROC: {real A_DAT}
SIG_GEN_2 EVAL_CTRL string DISP_ REQUEST}
PRE_PROC_2_CALC_AVG_SIG: {record PP_DATA { integer N_COUNT, real SUMX, real SUMXX}}
CALC_AVG _SIG_2 PRE_PROC: {event SEND_PP_DATA}
CALC_AVG_SIG 2 EVAL_CTRL: {real AV_VAL, real SIGMA}
EVAL_CTRL_2 ACQ_CTRL: {event RESTART _ACQ}
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Translated UML Model of the Data Acquisition
and Analysis System specified in Statemate™

1

Si

GNAL_GENERATOR

+PB_ON_OFF
+PB_DISP : int

: OMBoolean

+setPB_ON_OFF(OMBoolean iPB_ON_OFF)
+setPB_DISP(int iPB_DISP)

i1

DISPLAY

DATA EVALUATION &

1

+DISP_REQUEST : OMString

+AV_VAL : double

+SIGMA : double

+setDISP_REQUEST(OMString iDISP_REQUEST)
+setAV_VAL(double iAV_VAL)

+setSIGMA(double iISIGMA)

DATA ACQUISITION

& )

+ACQ_DATA : OMBoolean

+setACQ_DATA(OMBoolean iACQ_DATA)

+RESTART_ACQ()

1

1

1 PRE_PROCESSING

CALC_AVG_SIGMA

+A_DAT : double

1 1 +Ty pePP_DATA PP_DATA

+setA_DAT(double iA_DAT)
+SEND_PP_DATA()

+setPP_DATA(Ty pePP_DATA iPP_DATA)
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Benefits of the Hybrid Approach

» The Hybrid Approach facilitates the communication and the design
interchange between function-driven systems engineering teams and
object-oriented software development teams.

» Using the Function-driven Approach, systems engineers can continue
to work in the methodology they are comfortable with.

» The Function driven Approach enables the reuse of legacy information
(e.g. TEAMWORK™ Models).

» The Hybrid Approach provides a transition to the evolving standard for
object-oriented software development.
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