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1. Product Line (Feature Model)
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2. What is MDA

Transportation i HealthCare

OMG is in the ideal position to
provide the model-based
standards that are necessary to
extend integration beyond the
middleware approach..Now is the
time to put this plan into effect.
Now is the time for the Model
Driven Architecture.

Richard Soley and the OMG staff,
MDA Whitepaper Draft 3.2
November 27, 2000
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1. EMMA (Product Line) [Yang, Kand]

« Overview
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1. EMMA [Product Line} [Yang Kangllicont.)
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2. Harmony Process(MDD]) [B. P. Douglass]

« Overview
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2. Harmony Process(MDD) [B. P. Douglassl]
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3. HIMEM(MDA/MDD Paradigm) [Kim]

« Overview
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3. HIMEM(MDA/MDD Paradigm] [Kiml(cont.)
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n of Software Development

Price Performance System Complexity
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Language UML Models

Assembly
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Gigantic; hard to understand

Defects found late

Model, then code

Models capture implementation

Models specific to target

Tractable subset; easy to learn

Defects found early

Model /s soffware

Models capture rules and policies
of problem

Retargettable/Reusable
models




XUML(Executable UML) 2N

»» XUML [Mellor&Balcer, 20021 [Raistrick, etc.,2004] IS

—an executable version of the UML, with...

= clearly defined simple model structure

= aprecise semantics for actions, which will be incorporated into the UML
standard

= a compliant action specification language
= an accompanying process

—a proven development process, oriented towards...

= executable modelling
= large-scale reuse
= pattern based design

Semantically Precisely
S el Bt Rl - I -
Elements Semantics

23




Model Layers
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“Testing Embedded Software,
Bart Broekman, Edwin Notenboom, 2003”
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Use Cases l’ Class Model

Sout Capture requirements with use cases ] v
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<> FrocessTurnRight RIGHT
HPrncessTurnLeﬂ l'\,_

FORWARD

~—_ProcessStop

ﬁl STOP ProcessBackward | BACKMWORD

[ I

left: 0. top: 0. right: 0, bottarn: 0 w32 w2

=|

1>

——Vak

[




TIM > TSM B3

o Herigile Uril = shulilzrs
File  Edit Mew Draw Tool Window Help
S | 5%y 0[af =r=  SEET
| woiderState, sxt JE AvoiderSequence.exs | [ AvoiderClass.exc | ] AvoiderlseCase,exu
i
=) - RS U
. ooz o - D 0 L
=R + RN R S A S e
® S F e e
1 s o + Cusommy cr:
= _WdTE + P rocess Bachuand ) (ol + JakpHOa o

Freirisiur

ey @

Selection
Middlewware

none

Information

RTOS Processor

I I brickosS I I
uCfOS-I1
[ Legios
[ Javeline

- clock rate (@ clock) 16 MHz at 5V, 12 ME
3w

- 8- or 16-hit register-register add/subtrac
MHz), 200 ns (10 MHz)

8 - 8-hit multiply: 875 ns (16 MHz), 1167
- 16 + B-bit divide: 875 ns {16 MHz), 1167
Streamlined, concise instruction set
FOM: 16k-hyte
RAM; 512-byte

.

|

Cancel

UitraSonic

- pRncit

+ U RCNE ORI ¢
+ GetRau() It

+ GETGA {3 1kt

+ Gemch i) * bt
+Geme) it

+ Cetim(y -t

‘Héady

[left: 0. tap: 0. right: 0, bottorn: 0

(a) SUGV 1

File Edit Wiew Draw Tool

DwHd &8 3%

AvniderState, ext IE LwoiderSequence, exe | [ AvoiderClass.exc | fZ] AvoiderlseCase.exu

Flerieia Uris —

Window Help

»oump =[5o% &8l T 1

BrSaIk: Umasar
TQVSORE s
ROk it 0
- giDEmIce =0 L
= " "+ Cortolkrcy T
Tt T i
® G ki e
L b seronscy won & Cvnomi o
=l _WpEE + ProcessBackwarndr ) bokl -t BackLghiOIfi(y (st
oy @
Selection
Middleware RTOS Processar
none [ brickos
[ ucjos-11
I Javeline I
Information
= clock rate: 200 Hz
SCUT WVIN = Serial communication

SIN
ATN
vsSS

PO
P1
P2
P2
P4
FE
I

—F7

] (12 L] T Bl T [ o0 BT L

vss = Delta-sigma A/D conversion.
RES = Virtual Peripherals (VFPs)

= ROM: 32k-hyte

VBD - RAL: 32k byte

P15

P14
P12
P12
P11
P10
P&
PE

BAERAFEGRREGEEFEIRR

Generate | Cancel

UitraSanic

- prncit

+ UM RCN Rl ¢
+ GetRau(y Mt

+ GETNGA () 1IN

+ GETGHIDC) it
+Germe) it

+ Cetm ) -t

‘Héady

[left: 0, tap: O, right: 0. bottom: 0 wodll, vl

(b) SUGV2 49
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File

f&."rnjalfhj"-;ar. VU eyrinpit B BELen,, Uaat of

Edit Miew Window Help

ele,, sl Unis — Sl sre AEE

[ = e i ::Hinnz _v_j

. Start, sro ]Eﬁj PairMotor,src | 22 Controller.sre | 25 UltraSonic,sre | 2 LCD,src |
=

% IS

4

N

cla== LCD Eﬂ- clas=s Controller
{ mil <
Sohmsociation srAmmociation
protected Uart m_plart; protected UltraSonic left.right;
public void SetlUart(Uart input) { protected PairlMotor motor:
m_plUart = input; protected LCD lcd;
= public woid SetlUltraSonic(UltraSonic
Sehttribute left = UltraSonicl:
private Uart txlart; right = UltraSonic:;
S+<Function
public woid Initialize() { public woid SetPairMotor(PairMotor P
S<todo:write code = motor = PairMotorl:
txllart . =endBvte{l60] 2 I
txllart =endByte(163) e public woid SetLCD{LCD LCD1) {
txllart =endByte(1l): led = LCD1:
b T
public woid CursorQffi) { SrAttribute
Sotodoiwrite code private TltraSonic leftSens=or;

Feady

Seirt s ISl ue s OS] Sulirny Goly AEEN :
class Start (] class PairMotor |
4 —1| I

Sehzszociation Sohzsociation

Sehttribute sSohttribute

A<Function | private int leftPulse=172;

public static wvoid maind) 4] 7 private int rightPulse=17:Z;
Sotodowrite code AsFunction
Contraller in = new Controller(): I public woid Foward(int duration) {
Ao | ——5S2t0hject = Sotodo:write code
UltraSonic UltraSonicl = new UltraSoni int temp:
UltraSonic UltraSonicd = new UltraSoni direction = Forward:
in.SetUltraSonic{UltraSonicl . UltraSor leftPul=se = 172 + =peed:
FairMotor Pairlotorl = new PairMotor() rightPulse = 172 — speed:
in.SetPairdotor{Pairiotorl): for{temp = 0 ; temp < duration
LD LCD1 = new LCD():
i1 CetTrTirTrnd sy - TPIT mailcamMmit f 1laf+Pal o= (=

left: 0, top: 0, right! O, bottarn: O wo 407,y 28 2

Hanglk University
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Lecture 2
UML J]8t 23S

2hxF oIH|C|= UML 274




Extended XUML

= B2
- XUML EXI= ®5i51X| =5l= ££20| 217]0]]| xUMLS =H&

< EH2FEl xUMLOJIA{ 22§ Clojo{12H
— o5l(Role) I} #2!(Rule)2 E&5I0 A|AEIQ| A LXE QAL
- 7|1&E9| ZiH|(Object) HIZ{LIE &
ECA(Event / Condition / Action)

____________________________________________________________________________

! Object ! Object
. Event . 1 Event |
1 —>  Condition | ! > Pre—Condition |
i Action —> 1 OR! Action —>
: Exception : i - :
 e— 1 ! — 1
i Handling | : Post—Condition |




Extended xUML (cont.)

- 283¥|l= ERCDT(Event/Recognition/Communication/Decision/
Transaction)2| X & 7|&

= OIE{H|O|A A= O|HIE(Event) 7 £0{2™ 2IX|(Recognition)
oAl EAl(Communication)sl= ERCQ| &=

= Mo M= ClE{H|o|A2] 7|SE2bt OlL|2} ZH (Decision)= LiZ|
1 =¥ (Transaction)sl= ERCDTL| 2E X

= MH|A ZHF|= O|HIE(Event) 7} £0{2™ 43 (Transaction)
A El= ETe £

fjo

ol

E: Event
m' R - R: Recognition
Transaction |C: Communication
D T|—— .
D: Decision
T: Transaction




Element Notation Element Notation
_Evant_, [
Object's
Role E: Event
<1 € E i (ERCDT) R: Recognition
Object D T C: Communication
fer) (23] il D: Decision
T: Transaction
Interface
(Boundary) ‘—
Object R <
Object’s o . -
=i
g%r_“ro: (Egi) Precondition
jec
Method
Posteondilion
Ewcal:lli on Honcling Action
Entity
(Service)
Object

Hanglk University
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Stereotype of Object

» Interface Object
-CIX| 0|18 HAEER M

—Passive Object




Stereotype of Object (cont.)

s Control Object
- HHOIEL £Y, HASE 25 =1

—Active Object

+




Stereotype of Object (cont.)

<+ Service(Entity) Object
- oIS = EXH
—Passive Object
— Data store
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Extended Message Sequence Diagram

< HE HA|X] C}0]0{ 184 (CMD: Concurrent Message Diagram)
- 7|1E2] AIHA Clo|o{12H0f| AMAINIA] ZEE = A= HE HFLIE
(fork-join, reverse fork-join S)2 EZ&SI=F &zt
—- EEE xUML2 37| HIAIXIE 7222 &
— Z}Z1o| 2|0l et (Role)0| U=

— ECA(Event/Condition/Action) HZI2 M=




et

Sen=rStartt)

2 Sen

|
rStart( )

8 etOupt()

|
4: gtClZ_tIJDt( ) |

6 BekTurn()

\::\, N7 BekTurn( ) |
\\ = ~o i 7
- ~
I T 88// R ! |'|'|
=~ == ° —// ‘
\\ - 4 \\ 7z -
AN S~o ’ TJurn|C ). I A ,
\\ \\\ - > | ,
S ~L._ omf ~
< s
< =]
<
N
\\
r ="
e _
N
I~o u r Q U
\\
= Lb h l
\\
I
/”
L
/’ ______
’/‘ e eeemmmm == ;
® BclkerMove( ) /\
P — = N
- 1\
4 _-"83ach % "
/ - .\ A N
I
= 3 ATurn( )

’

7

2P, .

\ /BSton)

1

\ /}l: BckTurr

\/

B FontTurn
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[ File Edit %iew Tool MWindow Help
D= Leli=ad

= I moveRcx, exs ]

o = moveRcx. exs A

= Actor
H Panel
H3a LSensar

--HO RSensor

M RCX

L3 Liotar

+-3 RhkAotor

fo— ButtonOnc)

L Ready

Actor

P
1 : ButtonOn()

R

i I

anel REensar LSensor RCX LMotor

2 Ready.

RMotor

L= Stant()
L Foweard
Lo—e SetSensorOn

3 : Start() n

3¢ SelSenS:mOn

F
4 Foward

: SetSensorln)
L Backward
i—% Back(
i—% Back(
fo-- Return
- Rew
L=-> Return
i Rew
Lo Compos #3
o Compos #4
i Lo Compos #3
L ZE Concurrent State Diagr—
.

0y 04 ) 4Li0DEs

< [ B

7 . Backward

| setSensar k ; :
:—rrr[’--- NN NN NN NN NN NN EEEEEEEERNEEEENEEE

g Eé:a-::kl.'\.?

9 BackD

-

10 Hey

ellllllllllllllllll

x

l.....

Feady

sub concurrent_move_backward()

{
OnRev(OUT_A+OUT_C); Wait(MOVE_TIME);
Wait(MOVE_TIME);

}

void concurrent_move_backward(void)
{
left_leg_front_right_leg_back();
delay(movement_delay);
delay(movement_delay);

left_leg_back_right_leg_front();
delay(movement_delay);
dela 5

63
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S& HIAIXI TH0]0113 HI0ld

Element Notation Element Notation
El \ E2 El . — S R PR "
Event | > | '| Message | L i
I (. I
In Out In & Out Simple Synchronous Return Asynchronous
Incoming D D T [E) ’ "| Outcoming G - q '@ '@ - ' -
(a) (b) ] (d) (&) (a) {b) (¢) {a) (g)
. Multiple ) | >
OR OR
Fork/Joi - —> Reverse —>
or oin : : :
—> Fork/Join —> ‘
Communi- -« Broad- e i B Fos
cation K casting R L] O— .
(a) (b) e (o] el
Temporal
Delay

Hanglk University
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Messade Sequence Diagramault

State Diagram®] &=

s One Control Object

{0 (R
Uy
51
(1) (2)
s —— e
— PC PC
PS @ @ PS
: ' )




Messade Sequence Diagramault

State Diagram®| &= (cont.)

.q1' ‘.91

------------------------------------------------------------------------------------
L]
“““““
OOOOO




Messade Sequence Diagramault

[cont.)

» More than One Control Object
" >— —>— ’> > —>—

31 > < S2




Messade Sequence Diagramault
State Diagram®| &= (cont.)




State MechaniSm rcarisongs] kimagl

Simple ATM Machine:

ml: push withdraw button SO: an initial state
m2: request withdraw S1: a withdraw requesting state
m3: request a user’s status to S2: a withdraw state
the main bank computer
m4: check the user’s status PC: pre-condition
m35: withdraw money PS: post-condition

m6: money come out

Hanglk University



0il: State MechaniSm icarisongg! (Kimag]

) Customer System
Member [tem
Cashier Panel Controller
@ Insert Card q Insert Card ;CD Verify -
P Reject < Reject @ o Notify
@Accent
: 9 Activate
_ Transaction Started |¢ Transaction Started |«
Enter [tem > Enter Item > @ Get Price
@ P Return Price
' Item Transaction Calculation >
Item Transaction Completed @ Return Cur-Total 'g
< Completed < h ==
N
) =9
Transaction Completedr ancaction Completeg Get Total g
Transaction Total |, [ransaction Total  |¢ Return Total a
« X 2/
Make Payment » Make Payment >
@ Receipt « Receipt @

70
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Extended State Diagram
ﬂ
< Bd2d AE C}O0]0{12H(CSD: Concurrent State Diagram)
- 7|2&o2 OCL(Object Constraint Language)= X8&610{ A=

— Deterministic/Stochastic §|7{L|S= =&t
— 8k Non-deterministic AlEjE Deterministic AlEjE Xl= HHEl




SH 00133

THIO] M

Element

Notation

Element

Notation

Initial State.

B A2l AIAS HA

Shallow History:

& =22 AHOEZ S0tZ

0

Choice Point.

S& 2I| Hs

O T

Join, Fork:

SO0l ArE 3

Junction Point.

3 2J M3

Entry, Exit Point:

I

4

INE=3=4

ol

=J
iy O
8 o>
o

t

0

Sd dE = g HAo 25

Deep History.

ot 229 ME AHOIERZ &
oL

Terminate.:

SH DAl =20l EREM &

A
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SE JH U010 13 =HI0lH

Ao E|0|M Ao LE|O|M
Ell: EHa3| s HZAD
L2 AFERE O] ; H|Z=3t SHEtoj
=31= Hoo| @ @ M st & @
SIEf 20|21 NS
wAapH e
ARl 5 &= ol .@
AEfZ o] AEY P s
Ho| BRA| Al =
(=]

2+ 9=
2 MEO=
4EHJL 0| S35}
= el

HIZM:CHS &

EiZ o|S¢et I}
Satg|= Med
E|0f 0|S5H
A20| HE|

=
Olzl= d2
SHEY

=AM 0i
JHe] *rg|=7}
wdx(o] SAl
SHElE H2
o| SEH

74




SE i T0I0 13 JE A 1

Honglk University
(http://selab hongik ac kr) SE Lab =

A ' o
sk

| Honglk University
ihtte fme el hangik ac k) SE Lab_




I
I
|
I
I
I
|
I
I
I

10cm<Obstacle<18cm

I
I
I
|
I
I
I
|
I
|

18cm<Obstacle<bh0cm

— — — — — — — — — — S— — — -

| | 0cm<Obstacle<10cm
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Safety Controller(0ff CHSt State Diagram

|‘ KeepGoing ‘l Mapping Class Mame: Safety Caontraller
S Driving() | = lowy |

S Breaki)
D! LowSpeedi)
E: Pass()

getsensgvalue  Fonward /0.ES

Guard{Condition)
(rm_ 1D ce = 18 && m_|Distance = 50 ||
i Sensing ~tDistance = 18 && m_rDistance < 50)
owspeed S 0.2 o
.ﬁ“& S Bunningt) o Tramn mmm ' robability Yalue
[i Checkl)
E: FindObstacle()
. =,

(rm_1Di=st
(rm_IDistan 10 &8
m_IDistance =0
(w_rDistance <
& m_tlistance =0) /

g = 10 && m_|Distance = 18 / TrunLeft/ 0.2

getSensoryAlue

MoveStop £ 0.05 getsens lue
TurnlLeft
lf alp \I 5 Break()
' O TurnbLeft])
= g{negéﬂ E: Pass()
E: Pass()

77
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Source code about State Diagram

| SensorMonitor(50.1)%; //m_IDistance, m_rDistance < input
if{ {m_IDistance < RANGE BASE && m_|Distance 1= 0} ||
im_rDistarce < HANGE BASE &8 m_rDistance = 0} )

MoveStop(100.1):
duration = O:
leftFlag = false
rightFlag = false:

. IDistance < EAHEE_EﬁSEwFF%AHGE RATE} ||
leftFlag )

If(!leftFlag)
{

duration = 0;
leftFlag = true:
rightFlag = false:

}
else

{

durationt++;
}
LowSpeed():
TumLeft{100.i):

78
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Object Lifecycle

ﬂ

% Class diagram

Shutter Exposure
ShutterID Exposure
Aperture ShutterID

Zoom NumberOfBytes
OpenTime FileFolder
Status Status




Object Lifecycle (cont.]

Concurrent state diagram

\ 4

(ciosea |

Half(ShutterID) |

E)hecking Setting%

l Full(ShutterID)

(open |

Released(ShutterID)

Concurrent message diagram

Shutter

Released(ShutterID)

Concurrent state diagram

\ 4

focusing

Exposure [

Zoom in, out

openShutter

\ 4

[

Start J
Half(ShutterID) |
Released(
¢
Active

_ determineExposureTim¢

| Full(ShutteriD)

W

<

:

Stop ]

Released(ShutterID)

ShutterID)

80
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Nested state Mechanism

Super state/

E)hecking Setting%

| FuliShutteriD)

(open |

Released(ShutterID)

o

[ Closed ] ,/S Y
Half(ShutteriD) |
Releaseg(ShuftterID)

~

state

-

/

[ Start }
Active
[ Stop }

Xmer state

81
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Lectur

MA Al LY AlS (Restaurant)
-Use case Diagram
-Message sequence Diagram




1. Use case Diagram

reservation

Q_1
/K \ normal service

()

'




2. Use case Scenarios

USE CASE SCENARIO : reservation

( ) dessert
tab]e main meal

Customer customer panel restaurant manager waitress

USE CASE SCENARIO : normal service

(O O 0o 0ud

. . main meal
Customer customer panel restaurant manager wait-in-room  waitress

USE CASE SCENARIO : carry out

; H'_O «»OHQ“’O - Ommmeal

Customer customer panel restaurant manager Wwait-in-room  waitress




3. Message Sequence Diagram-Reservation

[

Wait_in_Room

d
<

Waitress

?
.- »
Customer Restaurant
panel counter
Reservation > Reservation J

 Accept_Request

Accept_Request

Arrange Waitress

Ready

Y

Table

Assign Table

Assign Table

A\ 4

Request Order

Serve Meal

A

\4

A

Request Order

A 4

Serve Meal

A

Cook

Request Bill

\4

A

Request Bill

\ 4

A

Made meal <

Cook meal | Meal 1

Calculate Bill

Send Bill « Send Bill
Pay Bill - Pay Bill
Receipt < Receipt

A

A

Made mea

Main me

al

Dessert
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3. Message Sequence Diagram-Normal Service

P

v > X

Customer Restaurant Wait in Room| | Waitress Table
panel counter -

Normal service

»  Normal service o Put_Wait_List

A 4

Put Wait List

A

Arrange Waitress Assign Table

A 4

\ 4

Ready J Assign Table
~ Accept_Request |« Accept Request <
Request Order Cook -
> Request Order - Main meal
™  Cook meal
= »| Meal i
Serve Meal < Serve Meal Made meal |¢

< < Made mea Dessert

Request Bill

v

Request Bill

A 4

Calculate Bill

A

Send Bill y Send_Bill
Pay Bill - Pay Bill
Receipt < Receipt

A

86



3. Message Sequence Diagram-Carry out

P
(3 > )
Customer Restaurant Wait_List Waitress Table
panel counter
Carryout > Carryout o Put_Wait_List

A 4

Put Wait List

A

Arrange Waitress

A 4

Ready

Accept_Request |¢ Accept Request <

| Cook
Pickup_ Carryout - Pickup Carryout .

] > Main meal
™  Cook Meal
= »| Meal i
Serve_Meal < Serve_Meal Made Meal |«
) ] i ) Made Mea Dessert

Request Bill

v

Request Bill

A 4

Calculate Bill

A

Send Bill y Send_Bill
Pay Bill - Pay Bill
Receipt < Receipt

A
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A Aty

AM A7 Algl(Microwave)
-Class Diagram
-State Diagram

-State Table
-State & Code Mapping
-Optimization




1. Class Diagram

Microwave

Interface
Panel

Cooking

Element

Timer‘

Rotating
Base

Thermal
Sensor




2. State Diagram

E2: Timer timed out

E1: Button Pushed

E1: Button Pushed y
3. Cooking
Period changed

2. Initial Cooking
Period

\ 4

\ 4

Set timer for 1 min E3: Door opened . .
Generate L1: Turn on light ' P Add 1 min to timer
Generate P1: Energize
power tube E3: Door opened
A 4 E2: Timer timed out
6. Cooking PREE—
E1: Button Interrupted -
pushed _ *l 4. Cooking
Generate P2: De-energize Complete
E4: Door closed power tu.be
Clearthe timer  Generate P2: De-energize
. power tube.
Yy E3: Door opened R Generate L2: Turn off light
1. Idle with 1 5. 1dle with Sound warning beep

Door Closed | E4: Door Closed Door Opened

<
- -

E3: Door opened 90

nerate L2 : Turn off light Generate L1 : Turn on light




3. State Table

E1: E2: E3: E4 :
Button Timer Door Door
Pushed Timed out Opened Closed
1. Idle with 2 Can’t 5 Can’t
door closed happen [1] happen [3]
2. Init.ial _ 3 4 6 Can’t
Cooking period happen [3]
3. cooking 3 4 6 Can’t
period extended happen [3]
4. Cooking event Can’t 5 Can’t
complete ignored | happen [1] happen [3]
5. Idle with event Can’t Can’t 1
door open ignored happen [1] happen [2]
6. Cooking event Can’t Can’t
Interrupted ignored| happen [1] | happen [2] 1

Notes: [1] Timer is not running, [2] Door is already open,
[3] Door is already closed
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IDLE DOOR IDLE DOOR INITIAL EXTENDED
OPEN
ot COOKING COQKING
DOOR OPEN DOOR CLOSED DOOR CLOSED
DOOR CLOSED
LIGHT N
LIGHT |  oFF G O LIGHT ON LIGHT ON
COOKING |NOENERGY [COOKING | gNErRGIZED | |COOKING | ENERGIZED
gg&;gg NOENERGY | | FEEMENT ELEMENT ELEMENT
ROTATING| IMMOBILE| |ROTATING| potaTING | |ROTATING | ROTATING
ROTATING |IMMOBILE BASE BASE BASE
BASE TIMER STOPPED | | TIMER | INITIAL RUN| |y ep EXTD RUN
TIMER STOPPED
THERMAL | 1pyip o | |THERMAL | TEMP_OK | |THERMAL |TEMP OK
THERMAL |TEMP OK SENSOR SENSOR QENSOR —
SENSQR — INTERFACE -
INTERFACH oo o IDLE INTERFACE | cOOKING INTERFACE COOKING
PANEL PANEL PANEL PANEL
6 4
COOKING COOKED
INTERRUPT 2
DOOR OPENED DOOR CLOSED
LIGHT ON LIGHT OFF
COOKING |NOENERGY COOKING | NOENERGY
ELEMENT ELEMENT
ROTATING |(IMMOBILE ROTATING |IMMOBILE
BASE BASE
TIMER STOPPED TIMER EXPIRED
THERMAL |TEMP OK THERMAL TEMP_OK
SENSOR o SENSOR -
INTERFACE | c00KED INTERFACE| COOKED
PANEL PANEL
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4. State & Code Mapping

",

|

STATE ACTIONS
State 1 - Turn off light

- Set timer for 1 min.
State 2 - Turn on light

- Energize power tube
State 3 - Add 1 min. to timer

- De-energize power tube
State 4 - Turn off light

- Sound warning beep
State 5 - Turn on light

- De-energize power tube
State 6

- Clear the timer




Sample Code

CASE
*State 1: Event Action/Code
*State 2: Event Action/Code

*State 6 ;. Event: V3 (State 2 or State 3)
Action: De-energize power tube
Clear the timer

* Can’t happen : Error Code
* Event / Ignore : No-Op
END CASE




5. Optimization of State Table

V1: V2: V3: V4 :

Button Timer Door Door

Pushed Timed out Opened Closed
1. Idle with (52 V[ cant )|f ] |/ Cant
door closed . J [ happen [1]] | ) happen [3]
2. Init.ial . ( 3 \ |~ 4 NI/ 6 ) Can't
Cooking period happen [3]
3. cooking 3 4 6 Can’t
period extended |\ J [\ |\ _/||happen [3]
4. Cooking ( event ) an 0 5 3 Can’t
complete ignored||| happen [1]] |{ J|\happen [3]}
5. Idle with event Can’t / Can’t |/ 1 \
door open ignored||| happen [1] happen [2
6. Cooking event Can’t Can’t
Interrupted ignoreg khappen [1] \happen [2] 1

Notes: [1] Timer is not running, [2] Door is already open,
[3] Door is already closed
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Model to Model Transformation

g

Varog
1 ClassiD (. R12)
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Basic UML Diagram Set

4 1. 27 ALS A3

» < EEEELE] ).

Use Case Diagram

" oltPatient

Administrator

In Patient

Class Diagram

= [
Patient

+ type : bed + no; patient
+ no: bed + name : string
+ name : string + date : string

is using (4

is being
used by |01

InPatient QutPatient

+ hirth - string + wisit : string

Concurrent State Diagram

Bed Available

entry/

# find old patient
old_patient = this == R1

# remove link to old patient
unlink this R1 old_patient

B3:bed_assigned_ B4:bed
to_patient unassigned

Bed Unavailable
entry/
# find new patient
new_patient = find-only In_Patient where
patient_no = new_patient_no
# create link to patient

Concurrent Message Diagram

L4 B L [

Administrator 1:Patient 2:Bed Resource Lacation
1. adminPatient .

2. assignBed

3 - assignBed

bedAssigned

5 InBed

6| requestCaseNotss

7. patientAdmitted:

7l EAl

}

toln

7\
N
02

3. UM ASHE HME ) 100
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Relationship between UML Diagrams

( 1. QP ALE 2 A 3t > ( 2. 220 A GAIS ).

Use Case Diagram Class Diagram
=] =

Bed Patient

+ type : bed + no; patient
+ no: bed + name : string

|~ + name : string + date : string

] Out Patient —
is using |4 N

Administrator is being
used by |01
In Patient InPatient QutPatient
+ hirth - string + wisit : string

Concurrent State Diagram

Bed Available

entry/

# find old patient
old_patient = this == R1

# remove link to old patient
unlink this R1 old_patient

Administrator 1:Patient 2:Ee Resource Lacation
1. adminPatient .

2. assignBed

3 - assignBed

bedAssigned

5 InBed

B3:bed_assigned_ B4:bed

. 6| requestCaseMotes
to_patient unassigned =

7. patientAdmitted:

Bed Unavailable

entry/

# find new patient

new_patient = find-only In_Patient where
patient_no = new_patient_no

# create link to patient

toln

7l EAl

7\
N
02

D G

J2
0>
ol
1z
00
02
=z
for
N
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Processor _use{: - }+_use_ OS
Profile Profile
Target
Independent
Model Design
Merge Model to Model

Target ransformation
Specific [ TSM

Model Design




KNS S0lM TIM > TSM

o Herigile Uril = shulilzrs
File  Edit Mew Draw Tool Window Help
S | 5%y 0[af =r=  SEET
| woiderState, sxt JE AvoiderSequence.exs | [ AvoiderClass.exc | ] AvoiderlseCase,exu
i
=) - RS U
. ooz o - D 0 L
=R + RN R S A S e
® S F e e
1 s o + Cusommy cr:
= _WdTE + P rocess Bachuand ) (ol + JakpHOa o

Freirisiur

ey @

Selection
Middlewware

none

Information

RTOS Processor

I I brickosS I I
uCfOS-I1
[ Legios
[ Javeline

- clock rate (@ clock) 16 MHz at 5V, 12 ME
3w

- 8- or 16-hit register-register add/subtrac
MHz), 200 ns (10 MHz)

8 - 8-hit multiply: 875 ns (16 MHz), 1167
- 16 + B-bit divide: 875 ns {16 MHz), 1167
Streamlined, concise instruction set
FOM: 16k-hyte
RAM; 512-byte

.

|

Cancel

UitraSonic

- pRncit

+ U RCNE ORI ¢
+ GetRau() It

+ GETGA {3 1kt

+ Gemch i) * bt
+Geme) it

+ Cetim(y -t

‘Héady

[left: 0. tap: 0. right: 0, bottorn: 0

(a) SUGV 1

O 5

File Edit Mew Draw Tool Wndow Help

AvniderState, ext IE LwoiderSequence, exe | [ AvoiderClass.exc | fZ] AvoiderlseCase.exu

Flerieia Uris —

2y n mp =[5o% &8l T 1

BrSaIk: Umasar
TQVSORE s
ROk it 0
- giDEmIce =0 L
= " "+ Cortolkrcy T
Tt T i
® G ki e
L b seronscy won & Cvnomi o
=l _WpEE + ProcessBackwarndr ) bokl -t BackLghiOIfi(y (st
oy @
Selection
Middleware RTOS Processar
none [ brickos
[ ucjos-11
I Javeline I
Information
= clock rate: 200 Hz
SCUT WVIN = Serial communication

SIN
ATN
vsSS

PO
P1
P2
P2
P4
FE
I

—F7

] (12 L] T Bl T [ o0 BT L

vss = Delta-sigma A/D conversion.
RES = Virtual Peripherals (VFPs)

= ROM: 32k-hyte

VBD - RAL: 32k byte

P15

P14
P12
P12
P11
P10
P&
PE

BAERAFEGRREGEEFEIRR

UitraSanic

- prncit

+ GetRau(y Mt
+ GETNGA () 1IN
+ GETGHIDC) it
+Germe) it
+ Cetm ) -t

Generate | Cancel

+ UREEARCIT ORI ©

‘Héady

[left: 0, tap: O, right: 0. bottom: 0 wodll, vl

(b) SUGV2 103
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» BEYA

- AR4E oH0jl S22 017, Y, HaE X8

_ %EH¢0IE Class., Name
. olHl ZIA, MEIPA Attributes
- FY =2 Methods
__J.\_ng
= [+/-/#]S5MO0|S[HE|IS2|AIEII[:EF] [==7 |3} [{&M}]
« M2AX|StX} - + : public, - : private, # : protected
= Example
— —age:int = 10

105
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= 4
« [+/-#]H|A=0|S[([uta}o]E{:E}FY], -
= 0> +sleep(hours:int):void

calcTax()
0| X] 68

obj:OrderClass

)1[:gkatgk Elel] [{£4}]
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e 2S2Ho] 27| E e

Al Z=( Relationship )
= Association ( &2 ZHA| )
= Aggregation ( Z#| 22 El&t2A )
= Inheritance ( &= 27| )
= Dependency ( 2|&E 2| )
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A7t E}E Zixiet HAZEE| 0]

ol=2
e —

— Navigability

= A-> B:AZu2010]| B E2A E=7) 1A

= A-B: 5 SIA 25 M2 =1 QlAl
— Multiplicity

- M2 IEHEl 2H|o| FH%oln|

= 1,1..%, *or 0..%, 0..1, default : 1

A= uskM (navigability) 1 HE|Z2|A|E|(multiplicity) S

Henglk University
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House Person

-name:String

+sleep(hours:int):void

Implementation

oublic class House{ public class Person{
Person[] persons; House house;
private String name;
} public sleep(int hour){
/...
}
1

109
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< &gt ZA ( Aggregation )

— 012 Zhj|e| EYist HE|

- MAet 22| Jid = Eelsl= 2H

-3 A=E £

Car Implementation
public class Car{
? private Wheel wheel;
private Engine engine;
Wheel Engine

110
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Person

Man

Implementation

Public class Man extends Person{

/...
}

Henglk University
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< o|E ZH|
-8t FejA7F HAE O 0|2i= AlEs5i= CIE S22 0| ko] ojx|= 2
IS
- &M 2|2 &9
Order Person
______________ >
Order 2 A It Person 2 A E AFESHLL.
AO| HAEDNCIE SeHAQ 2= QI AE B0 AFS (O BEHA)

O|E&H &M HF
1.
2
3

=c
2ciA2 N WF0A AH 8-
g 222 HAEIOE SciA 2 2 BHe

E‘_rﬂ' rﬂ'
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CIHHIOIA A

» THE £7| 24

- 2229 JEHo| <KAHIHIL2LEH>> =7}
- 2IE{HI0|£& el S 2 HM

— <<interface>>
achine Printable Public class XRayMachine
— extends Machine
+print:void implements Printable {

/\ JAN public void print(){
— : /..
| }

XRayMachine }

+print:void

113
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=di2 L0013

<+ S2l£ L1002 of

Customer Order

name 0.* | dale

address status

oE ¥ caleTax
calcTotal
ans — 7 Povment | 4 - } ! | caleTotaeight
amount 7
entharvized
N OH
L
line item | 1.7 HEHERIME
Credit Cash Check
guantity i shipping¥Veight Pl e
number cashTendered name taxStatus 2 description
type hankiD
epDate suthorized talcSubTotal getPriceForQuantity
hecan calcWeight getweight “ ns
authorized
oy
114
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Class Name: string

Package List: List

Parent List : List

Java | C++ |

import [Package List]
class [Class Name]
extends [Parent List]
implements [Interface List]

#include [Package List]
class [Class Narne]

: [Parent List], Inferface List]
{

#include [Package List]
fiathibute
[Attribute List]

#{Funcfion
[Function List(Head)]

Interface List : List { Jrassociation

{fassociation protected:

profected [Association List(Atfribute)]
[Association List(Attribute)] public :

Attribute public [Assocation List(Se tFunction)]
[Assocation List(SetFunction)] atibute

fHattibute [Attribute List]

[attribute Lisf] {{Fungtion

HFunction [Function List(He ad)]

[Function List(He ad)] {

Function List: Li t

Association List: List

[Function List(Head)]
Association List {
[Function List(Body)]

SetFunction

Attribute List:

[Function List(Body)]
[Function List(Bo dy)]

Function List

HEtZE

clas=s Start class Controller
£ £

rAssocistion rrAssociation

crAttribute
s oFunction
public static void msind)

<

Drotected FairMotor motor:
protected LCD lod:

protected UltraSonic left. right:

stodo: write code public wvoid SetTltrsSonic(UltraSonic O
Ccintrciller = new Controllex(): left = UltraSonicl
st | ——S=tObjoct L rioght = UltraSonic2
UltraSonic UltraSomicl = new Ultxral A —— T S ———
TltraSconic TltraSomic2 new Tltral

in SetUltraSonic(UlbraSonicl _Ultz:
PairMotor PairMotorl - new Pairbot:

in SetPairMotor(PairMotorl):
LD TCDil new LoD D

clas= UltraSonic
L

rrhssociation
protected Comtroller

- Public void Ss tCDntrDller(CDntroller e
E< | ) = Controlle

=la== FPairHotor 5 2347 -TEEAEESITE

&

=
Arhssocistion

~rAttribut
private int leftPulse=172:

private int rightPulse=172: e

S Functiom

public woid Foward(int duration) {
tode write de

class LCD
£

rrhssociation
protected Uart m_ plort
Dublic void SotUsrtilUost imput) £

m_pUsxrt = inpu

x

Fratbribube

oriwvate Uart txTlart
I
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A& MAM(Class Diagram OH=)

% Class Diagram

=
newClass#4

+ f{ }:char

=
newClass#3

+ 5( ):int

# m_attribute : unsign@e

+ fuction }:void
+ function2( j:voig. _|

—

-

== Interface ==, < 1
newClass#5

Cd

Y

’+’f|.|cnti0r1( 35 void

=
—

—
—
—
—
—
—o

—
-~
—
— o

-—
o
—
—
— o

4 Class Name: string

Package List: List

Parent List : List

Interface List : List

Association List: List
Attribute

Association List

SetFunction

Attribute List: List

Function List: List

Head
Body

Function List

Henglk University

Software Engineering

117



A WA

» Concurrent Message Diagram

________________

AM(Concurrent Message Diagram 0OHZ)

Class Name: string

Package List: List

-~
-
-
-

Parent List : List

O

-
o
ChbjecH# U?#EZ ewClass#iobEdnewllasss#loh
1 +ucn |nn8 ' ! .

L 2: Huction()

5
! ~
HunclionZ() ~ ~

(T

Interface List : List

Association List: List

g Hunction2(} ﬁ“ -

Association List | Attribute

SetFunction

| Attribute List: List

| Funétien List: List

| Function List ™= | Head

~ ~
S oS

==l Body

Henglk University
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& MAM(Concurrent State Diagram 0HZ)

s Concurrent State Diagram

~ Class Name: string

PR Package List: List

S Parent List : List

s Interface List : List

Mapping Class Mame: newCIaas#f’ ASSOClC”lOﬂ LIST: LISt

//jugtgn\% Association List | Attribute
@\ ingez Tl SetFunction
‘\\\\:‘\\\\ Attribute List: List

\‘*\\\ \"\Fun.cjipn List: List

ction Lisf -~ | Head

~
~
~
~
~
~
~
~

» | Body
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< Source Code

Class Name: stringe _

Package List: Lists

et §

—-p 1mport stamp.cors.*;

Parent List : List e

Interface List : List e

——————— protected newllass#4 ob#d;
M public void SetnewClass#4 (newllass#4 newClass#41)
P oh#d newlClass#41;

s
4

Association List: List

4
7
4
4

.
/
;. SAAttribute

4

Association List | Attribute ¢

y brotected unsigned short m_attribute;
SosFunction
public void fuction() {

4
/ -
¢ .~
Vs
nl/
7

Se’rFur]c;Héh;’

Setodorwrite code

¥

-

Attribute List: List, -~

public void functionZ()
SAtodorwrite code

{

Function List: List

m_attribute="test":

Function List

120
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MetaModel [{]—H*:El—_

5

".

!
i
5
2
@
=
@
3]
@
C
o
@

oo A.ttrlhuteLlst Iél ==

£?wml version="1.0"7>

B <uad schema smins xsd="htta!/Swww, w3 org/ 2001 S2MLS chema™s
<wsd complexType name="headType">
| i dmsdseguence’
i fwsdielement name="name' wpe "wsih strlng"b
| i1 dusdielement name="parameter” type="ssd.string" minCccurs
=0" maxOccurs= unbuunded i

| {1 <ued element name="return" type="x=d: string"/>

i <fusdisequence’
| <fusdicomplesTypes

<wsdicomplexType name="FunctionListType"
| <wsd seguence’
i <usdielement name="head" type="head Type"/>
| i <xedielement name="body" type="xsd: string"/>
<fwsd sequencer
| <fusdicomplexTypes
‘wsdicomplexType name="atributelistType":
<wed sequence
| i (xadielement name="type" type="wvsd:string"/>
i <xedielement name="name" type="xsd: string"s>
| <fwsdisequencer
<fusdicomplesTypes
| = dusdicomplexType name="AssociationListType™:
| <wsdisequencer

<{wsd element name="attribute” type="«xsd: string"/>
i <usdielement name="SetFunction” type="xsd:string"/>
<fusd sequencer
</wsdicomplexType?
<wsdicomplexType name="MetaModel Type">
<wsdisegquence?
| <usdielement name="ClassMName" type="xsd.string"/>
i <usdielement name="PackageList’ type="usd. string”
minOccurs="" rnaxOu:u:urs="uanunded"f>

{usdielement name="ParentList” type="ssd:string" minOccurs=

o maxOu:u:urs unbu:uunded"b

i | <xsdielement name="InterfaceList” type="usd:string"
mindccurs="0" maxOccurs="unbounded"/>

i | <usdielement name="AssociationList" wpe-
Assu:ucnatu:unLlstType minOccurs="0" rnaxOu:c:ure "unbounded”>

i1 <usdielement name="attributelist” type="attributeListType"
manc:u:urs "0" maxDccurs="unbounded"/>

i | <usdielement name="FunctionList" type="FunctionListType"
manc:curs "0" maxDccurs="unbounded"/>

| <fwsdisequence>

</usd complexType>

<wsd element name="MetaModel" type="Metabdodel Type"/>

L¢fusdischema?r
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import [Package List]

class [Class Name]
extends [Parent List]
implements [Interface List]

{

//association

#include [Package List]
class [Class Name]
: [Parent List], [Interface List]
{

//association

protected :

#include [Package List]
//attribute

[Attribute List]
//Function

[Function List(Head)]

protected [Association List(Attribute)] _ _
[Association List(Attribute)] public : [Function List(Head)]
public [Assocation List(SetFunction)] {
[Assocation List(SetFunction)] //attribute [Function List(Body)]
//attribute [Attribute List] }
[Attribute List] //Function
//Function [Function List(Head)]
[Function List(Head)] {
{ [Function List(Body)]

[Function List(Body)] }
} 1y

1y
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Lecture 6
QHICIE UML = A0

UML ¥ =3 H|w!
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— Executable UML 7|}

- & 471X12] Cio|oa Y MiS

= Use Case Diagram, Class Diagram, Concurrent Message Diagram,
Concurrent State Diagram

-UML =252l Jjd 2! I = MM X2
- 2IHIC| =0f| ES5l= UML =+
= 2HICIE &40 23et = AU=F A
= 2IHICIE AZEQ0] 7| WHE, Z2MEQ| EE 0] 0| MS
= MH|2E NS
—~ MDA (Model Driven Architecture) &2ty x|
= UML 1.4 = HE}2 &0} UML Profile 7122 M2
. ol SEIx9 us xy
« ZICHSH Dt ZIMOIO 2 A2 X}7} |5t= TE MM

ok

2 0
'I'JJ!
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FEX

wH =R E2r 1 sf Hox ]| & £

- 2% [Jse Case Digram

. B9 (s Diagram

i B Concurrent Message Diagram
. =] Concurrent State Diagram
‘] Source Code

Browser Diagram Windows§

Documentation Window

"ummmmm""mmm""mmmmm————————__—_——mmmpmmm'_:
Ready | AR = AR U MR AT B
126
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+ 40103

+ Use Case Diagram
- A 2E8 AFZXL| 27 24 2HE| ALS
- Actor?} Use CaseZt2| &5 =& HE S
% Class Diagram
- A LB A S H S
- SejAE9 2 B
% Concurrent Message Diagram
- S| AZRE] WHE AAHZF Zto| HIA|X] m2tof] ket AlZh=A{ S
< Concurrent State Diagram

- 2Rlo] AEH L MY 3} F

[
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( 1. QP ALE 2 A 3t > ( 2. 220 A GAIS ).

Use Case Diagram Class Diagram

= [

Patient

+ type : bed + no; patient
+ no: bed + name : string
+ name : string + date : string

/“"H Cut Patient —
is using |4

Administrator is being
used by |01

In Patient InPatient QutPatient

+ hirth - string + wisit : string

Concurrent State Diagram Concurrent Message Diagram
Bed Available —
o, ENJ R & J mmip—
gl pElIEnl Administrator. 1.Patient 2.Bed Resource Location

old_patient = this == R1

# remove link to old patient i
unlink this R1 old_patient H 3 assignBed
: bedAssigned

2. assignBed

x H 5 InBed
B3:bed_assigned_ B4:bed § 5 1CaseNat
Kt H requestCaseNotgs
to_patient unassigned i =
Z-padpidmitiod

Bed Unavailable
entry/
# find new patient
new_patient = find-only In_Patient where
patient_no = new_patient_no
# create link to patient

128
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Use Case Diagram

i HIMEM Ver. 1.0 - EXUML1

File Edit View Draw Tool Window Help
Ow & b m 0 |00 | Br &
Eorh k| ExlMLI |
=-%% Use Case Diagram .
w2} ExuMLL sl 5 ExUML1-Use Case Diagram
B8 Class Diagram E
O = = =
i Concurrent Messagp__ Diagram fack_Hox_System#3
62 Concurrent State Diagram | &
“-[(7 Source Code B
< : #sBxtend=>
% : = L
// Cage#ig Case#13 |7
e <=Intiudes= // Actar#T
7
o Actors .
'/ﬂ -
© Case#15
Cases14 /
¥
S | / *
- v A
- /
=
Ready :Ief’t: 0, top: O, right: §, Aottom: 0 s e
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Class Diagram

Class Interface

i HIMEM Ver. 1.0 - testexc

FEX

File Edit View Draw Window Help
D=l @ =28&8% w0 oo
= = [} T test exc ]
=-2% Use Case Diagram 'm;
-3 testexu [l i test.exc-Class Diagram
=-B8 Class Diagram B
- #-BE8 test.exc 9
9 Concurrent Message Diagr| © =]
-2 Concurrent State Diagram| B newClass#4 DEWClaseH < nterface =»
il -| newClass#5
(3 source Code v # m_attribute . unsigne
+ fuction( ) : void
7 + function2( ) void ﬂ
A S
A =
Pt newClass#3 newcClass#2
E =S B
B2 OfCH
R | Sl
- / \
v TS Mgl
Ready |left: 0, top: 0, right: 0\ bottom: 0 lx: 309, y: 10
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Concurrent Messade Diagram

Message

File Edit View Draw Tool Window Help
ab=a=) 2[8 ][> 1 uf
E T B testens

=-B8 test.exc
B newClass#1
B newClass#2

= %% Use Case Diagram ! [}; -
3% test.exu i &
=-E8 Class Diagram = — e N
mall
=

B newClass#3
“ A Line

e Ohjectt1 UI%#EZ ewClass#Eob#InewClass#lob#4 newClasspdob#s newClasg#l L
L e i 1 +Hucntion() ., : . . L
iB newClass#4 e L2 +function2() .
7 Line o 7
; % newClass#5 & ' ":ﬁltﬁbﬂ(:l
e Line 4 1 +()

=% Concurrent Message Diagr
-9 test.exs

3 Concurrent State Diagram

#-[Z3 Source Code

SHRRY

£l | 58
* [wlasstl st e E T Z sIESULCE &
newClass#5 src IFE 2 2 Z a5 SLICH [
newClass#l,src IFEE 2= §HISLICH
=] =
it
Ready Jlefe 0, tap: 0, right: 0, bottom: 0 x 534, ¥ 5

/
Nested |2~ & 131

= ' Henglk University
! Software Engineering



Concurrent State Diagram

. w0 =[to0% =l & &
"':x] || [ newClass#2sre | [ newClass#3src | 5 newClass#d.zre |

- 2% Use Case Diagram
+-B3 Class Di

T Concurre E t :
- teste Ven | Ml mapping Class Mame: CObject
=2 Concurre 5

-CE test ext -

=+ ExUMLI

@

-2 Source Code

ol ! | B _ P8 modelexc | B testext | [0 Objectdlsrc | [ testexs | [ newClass#l.src | [ newClass#S.src |

o
il
=]
"
il
]
I
>

x fasteus [F2 =
Object#l,src IJYUE 2
estext IMYUS 22§15 ;
model.exc LF2E 2Z ot SLICH

Feady left: 0. tap: 0, right: 0, bottom: 0 xidB iz | NUM[

RS
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i 1
e Edit Mew Draw Tool
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5%

# %% Use Case Diagram

# By Class Diagram

= Concurrent Message Dia
2 Concurrent State Diagramr
# (Z SUGVCED, ext

#-2 SUEVCSD_LCD ext
-2 SUGMCSD_Pairtotar,
#-2 SUGEVCED_UlraSonic,
#- [ Target Specific Madel

I

|

MWindow Help

2] > i mo 3:_ 50 clegElT |

Lo E SUGYCMD exs @ SUGYClassDiagram, exc @ SUGYseCase exu
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i class Controller
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SoBssociation
- protected UltraSonic left.r:
dh protected Wheel wheel:
protected LCD led:
4 public void SetUltraSonic (LD

left = UltraSonicl:
right = UltraSonicZ:

¥

wheel = Wheesll:;
ks

led = LCDI;

F
Sehttribute

private UltraSonic rightIoni
private int leftlistance=0:;

SsFunction

< i =

public wvoilid SetLCD(LCD LCDI1J

private Ultrafonic leftSonig

private int rightDistance=0])

{

class Wheesl

Sohssociatlon

SCRTtribute

public static final int Forward=0:;
public static final Backward=1;
public static final int Stop=2;
public static final int Turnleft=3;
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public void SetController(Controller C
con = Controllerl:
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S<Function
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Tau Rose RT Rhapsody HiMEM
. Telecom, Telecom, Embedded, Embedded,
AR LB Embedded | Real—time Real~time | Real-time

Code Generation 80~90% 80~90% 80~90% 80~90%

Product [Rcagable Codes No Yes Yes Yes
Gercl:eorg‘taion Source level Debugging Absent Supported Supported Supported
Rules based Code Generation Absent Supported Supported Supported
Supported,
Model/Code Associativity Absent but some restri Supported Supported
Roundtrip ctions

Engineering | by namic Model Code View Absent Absent Supported Supported
Model/Code Synchronization Absent Absent Supported Supported

Reverse Reverse Engineering Supported Supported Supported Absent
Engineering |Forward Generation Supported Supported Supported Supported
Executable Model Supported Supported, but Supported Supported

using by VM
Simulation Supported Supported Supported Supported
Sequence Sequence Sequence,
Simulating Diagrams ’ ’ Statechart, CMD, CSD
Statechart Statechart L
Model Activity
Execution |Design—level debugging, animation Absent Absent Supported Supported
Requirements validation Supported Absent Supported Supported
Use Case tracing Absent Absent Supported Supported
Design-level debugging, animation Absent Absent Supported Supported
Reverse Fork/Join Absent Absent Absent

~
i

Supported
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Lecture 7
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