O|F UHLIS 2ATEQYOE YO
LT AN

Fouiei) ATEQY0ZY A
ZEH FETAIUL AFE a1
bob@hongik.ac.kr




COE(Common Operating Environment)

Mission Applicatian Arcas

— D INTELL == L-Eﬂ— TRANS == F"E:Hﬂ— FIHAHETI‘
L | .
s ort Marts Gon Databoss

Standard Application Program Interfaces

Trnck Cammsa Data Ero Workllow Gabal Jata
By I HCO &I

Eervices Services My Sves Mgl Sves

COE

COF Component segments

Usif TF Em Mgr ety £Amin Syd AT Graphice LASES BT
Sorvice | Sarvices Sorvices FErvices Gordcon Sordicos

i Operating System (Unx, NT, ete.) & Windowing (X, Motif, NT, etc.) Services .

External Environment Interfaces (+Middieware)

Kernol COE | 4 Comm Links AUTODIN
I Databazes SIPRMET
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e—MDA(Model Driven Archeture) 7|8 &

% OlLe| WE}F ZEF/ (Targef Independent Model)& SO Zi2to| TIE T
Olo|| = EfH F=EE P E(Targef Specific Mode//&& Bt&1l, 10 IHE £
A ﬂE{Targef Dependent Code)E L0t= Y

Windows Platform Linux Platform Unix Platform
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EMMA (Product Line)

[Yang, Kang]
1) SHHO| JHEF 2fO|Z A}
O|F FOjl, & Xt&t XHAL
&§0l= 718
2) 2T HHIOE A28
2 HAI0| BHHOE i
3) Feature Driven
4) HAE OO 80l
5) UML 2.0 X §

Harmony Process (MDD)
[Douglass]

1) SHHO| J{Er 2}O|Z A0
o, BTt =2 EEIY
XHAHSOl= 918

2) 2T YHO=E A|AE
2 A0 BHXMOZE W
3) A2E/2ZEAY

MY AE

4) UML 2.0 + SysML =&
5) dE AfFg ¥¢7/ E+

HiMEM (MDA/MDD Paradigm
) [Kim]

1) SHHO| & 2fo|ZALO|18 F

Of, OLte] OiE} DEUG X{ALE

Otl= J18

2) O1F2| AUHCIE AAHL

Ao BHEOE

3) xUML + UML 2.0 &

4) HAE{O0|% 80|

5) dE X5 487/ E+

Selnotm
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(a) SUGV1

(b) SUGV2

Microcontroller

Ubicom SX48AC

Atmel Atmegal28

20MHz 16MHz
OS Javeline brickOS
RAM 32 KByte 4KByte
EEPROM 32 KByte 128KByte
Sensor 2 2
Communication Bluetooth Bluetooth
Motors 18 18
JVM On Hardware No
Languages Java C/C++
Hanglk University
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Pre—Modeling & Pre—Simulation

Hardware,
Kinetics,
Material

Air Condition ---

Run Time Simulation Environment

Harngware
[ENGIne

Weather
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Physics
Engine
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Rendering
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Modeling & Simulation > TIM P& HE

. Requirement & Modeling & ; ;
. : - Design Implementation
Litecycle Analysis Simulation P
Robot IS use 4 UML
Metamodel Metamodel Metamodel
3 o ——— " 3
:conforms tq ! : :conforms tg
: J->: Translator i— :
I 1
. . J
Model Requirement Lyl o 1ot Model > UML Model >  Code
Description XM| XMI
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Software Development

Frame Design S i.]) Hﬂdﬂllllg

9
i

. @i Targetindependent Model

|
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Circuit Design

Model Trans}nnnaﬁﬁn
L____Mddeware | ~—
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( 1. SFALY B M L > < 2. A FMISt )

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 e
B3 O O
# find vild pElIErﬂ. Administrator. 1.Patient 2.Bed Resource Location
old_patient = this == R1 {17 adminPatisht 1

# remove link to old patient 2: assignBed

unlink this R1 old_patient 3 - assignBed
bedAssigned

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

4. BH BMt { 3. M BTEE TR > 19
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Operating gystem
(brickOS)

________________________________________

Operav’ring gys’rem
(Javeline)

Hardware
(Hitach H8)

Platform 1

(a) System 1

Hardware
(Ubicom SX48AC)

Platform 2

(b) System 2
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nane I I brickos I I
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[ Legios
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Information

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

- 8- or 16-hit register-register add/subtrac
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- 16 + B-bit divide: 875 ns {16 MHz), 1167
Streamlined, concise instruction set
FOM: 16k-hyte
RAM; 512-byte

.

O

Cancel

UitraSonic

- pRncit

+ U RCNE ORI ¢
+ GetRau() It

+ GETGA {3 1kt

+ Gemch i) * bt
+Geme) it

+ Cetim(y -t

(a) System 1

o FHLIER] Y 1D Cunysigin G &

File

||
le
BT

=

Edit Miew Draw Tool

= H

AvoiderState. ext I LwoiderSequence exs

Window Help
2lr n[mfp Hpx  Slx&E| T

AvoiderClass.exc | fE AvoiderUseCase.exu |

- TQVDEEICE It=0 fl

+ Contolkr(y
+ RU) ok o —— - NUEMmiEE Uan
+ ae(litiEie ) it

+ ProsessSip() okl

+ BrocesFONGI( ) "1k
+ Rrocers fachwand() okl

+ Witz () ssatcn
L+ CamommC) eEm:
T+ BaKLOTC) B

]|

Selection
Middleware RTCS Processar
none | [ brickos
[ ucjos-11
I Javeline I
Information
= clock rate: 200 Hz
SCUT B vin = Serial communication
SN il Vss = Delta-sigma A/D conversion.

ATN
vsS
PO

—re

—F7

o
»
] (12 L] T Bl T [ o0 BT L

RES = Virtual Peripherals (VFPs)
= ROM: 32k-byte

Voo = RAN: 32k byte

P18
P14
2
P12
P11
P10
Pe
Pe

L E G FEEE G EEE

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) System 2 25

Henglk University

Software Engineering



Software Development

Frame Design P ian Modeling

" Gl 3;.1 - 1 Target Illdellemantlodel
‘w l1" ¢

Circuit Design

System Testing

Hengik Unlversity
Software Engineering



Class Name: string

Class Name: string

Package List: List

Package List: List

Parent List : List

Parent List : List

Interface List : List

Association List: List
Attribute

Association List

SetFunct]

Interface List : List

Function)] | | ¢

}

Attribute List: List

Function List: List

Association List: List

H(Body)]

Function List

Association List

Attribute

SetFunction

Attribute List: List

clas= Sta
£

Function List: List

#include [Package List]
List] [Attribute List]
H{Function

[Function List(Head)]

[Function List(Head)]

[Function List(Bodiy)]

Function List

right
(ULl traSoni o
=]
B3
=
=

=
t leftPulse=172:
t rightPulss=172_:

d Fowardiint duration) L
write code

£t e
rightPulse - 172 — speed:
foxritemp = i temp < durstion o ke

= S —— =
= IR THE—— 1l E3
e |E3
=las= LCD =

P =]

Prote, TUzsrt m_pl=at

Eubli SetUsrt{Tart input) £

= input;

i

Frattribute

crivate Uart txlart
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A= 4“8 (Class Diagram 01E)

+ Class Diagram

Llass Name: string

Yd
_-” | Package List: List
4
_+7  _-[Parent List : List
7 - - - . .
ER—— /:’,/ _Pinterface List : List
// ’/
: P 7 = e o sn -~ . . . . .
+ s()cin L o777 newcineets Association List: List
............ DR —= . . .
L % 71 {7 fuentiont ) void Association List | Aftribute
- = g
=i E newClass#i¥ | ]
newclass#a e — ;— # m_atiribute : unsign@- -i. - Seﬂ:uncnon
i  [ChnmeOnee. | L T Attribute List: List

o
—
—
—
—
b
—

Function List: List

Function List Head
Body
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dE ‘¥’8(Concurrent Message Diagram Oi%%)

+ Concurrent Message Diagram

_|Class Name: string

P Package List: List

O % P Parent List : List

DDJEDE‘F'I U?#EHEWCHSEI#‘:DG#?F Iag:;:#mh:*#at:new(:lass#dnh#ﬁ:newClass#S Interche LISt ) LIST

2 bucion) Association List: List
- ‘“m”f:-’ﬁ%’;?“ 2 : ;\;U\ \, Association List | Attribute
mnm;é;gi'":il'ff":"'“'1";ii~ - SetFunction
- JWMM com =<0~ Laitribute List: List
- | Eunct ion {s?'\LTsf N
= - - | Function List -~ ~JsHead
Body
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A= ‘44 (Concurrent State Diagram Oi55)

+ Concurrent State Diagram

L+ Class Name: string

i Package List: List

_- Parent List : List

e Interface List : List

Association List: List

-~
Mapping Class Mame: newClassg®”

//jugtgn\% Association List | Attribute
@ gy | e SetFunction
~~~~~~~~~~~~~~~~~~~ Attribute List: List
~~~~~~ Eurlcji§n~ﬁsT:‘LTs+>
Function List ~ = Head
Body
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At 448 (A= HEIHIOIEI JERIES

OH8)

» A E HEMHIO|E{(Class, Message, State)

Class Name: string o __

Source Codel(java)

- — » 1mport stamp.core.*;

-

-
——
____,_
-
—— -

protected newllass#4 ob#d;

Interface List : List ¢

Y public void SetnewClass#4 (newllass#4 newClass#41) |
oh#d = newlClass#41;

- b 4
. . . i RS
Association List: List ,° shttribute
//' protected unsigned short m attribute;
Association List | Attribute < .- //Function |
- public wvoid fuction() {
Se‘l’F ncﬂo’ﬁ’ Sotodorwrite code
unc
= I
. S T public void function2() J
Attribute List: List - tode mrite cods

Function List: List o«

’,,nLﬂttrlbute-“teet”'

Function List
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JdE B8 DEEE BER)

import [Package List] #include [Package List] #include [Package List]
class [Class Name] class [Class Name] //attribute
extends [Parent List] : [Parent List], [Interface List] [Attribute List]
implements [Interface List] { o //Function
{ //association [Function List(Head)]
//association protected :
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
32
Em P Henglk Unlversity

Software Engineering



TIM->TSM 8335 dE¥S

£ IR A e e e S e ek e e e e 4.3 B T R e o e e e o e T e 4.3
[= B YYo= (o= Hnjes  Hep Ee EB Yeu (e Moivs Hep
ODwH il g = | - a8t
sl =17 - a u = - o
o derpdin Vv 0t | [ Asudmleguenre sy T Al pas o I sedertive st | I Awsdeteovenre v T AvsierTlans os

- i,, A BT D e JE %) '; -: R e e L A ol [FLAETNRE Eaf

= .
= "
- S i S
" —— ] P
F 08 e rmn wind
. . .
-

(a) System 1 (b) System 2

= = Hengik University
! Software Engineering

33



Tau Rose RT Rhapsody HiMEM
. . Embedded,
Primary Market Telecom Real-time Embedded Real-time

Code Generation 70~90% 70~80% 80~85% 80~90%

Product  [Roadable Codes No Yes Yes Yes
. r?c:'d(te' . Source level Debugging Absent Supported Supported Supported
eneratio Rules based Code Generation Absent Supported Supported Supported
Supported, Supported,
Model/Code Associativity but some restr [ but some restri Supported Supported
Roundtrip ictions ctions

Engineering (pynamic 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
Simulating Diagrams Sequence, Sequence, gteaiggﬂfi?’[, CMD, CSD
Model g blag Statechart Statechart Activity ’
Execution ctivity

Design-level debugging, animation Absent Absent Supported Supported
Requirements validation Supported Absent Supported Supported
Use Case tracing Absent Absent Supported Supported
Reverse Fork/Join Absent Absent Absent Supported

Software Engineering
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- X € 60 SPT20090102US ROBOT MOTION DATA GENERATION
METHOD AND A GENERATION APPARATUS USING IMAGE DATA
- SLHE0{ 10-2008-0018493 CHUE 2 AISO|M HO| T2 I
T

+ UHCIE ATEQY0] I £7
- = X4|£9] STP20090101US EMBEDDED SYSTEM DESIGN DEVICE AND A
METHOD THEREOF USING A TARGETINDEPENDENT MODEL
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The End
Thank You
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