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e Concurrent Tasks
e Mutual Exclusion
* Synchronization of Tasks

* Message Communication
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OS, Real-Time System, Interactive System, Distributed
System, Parrallel System, Simulation Application
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o Concurrent Z 2 1S A4 A HE= OFZHY AL E
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o Mutual Exclusion

> Synchronization of Tasks
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* Semaphore
o Mutual Exclusion= ollZol)| $ &t &l

° Binary Semaphores

o FQRMYZ KT HBOMM = semaphoreEs &
OlOF Bt T RiLOl T HTH THE raskTH AHR U 4
Q== semaphoreE HIRHOtE TI&

w‘i Semaphore - "+

ISEMAF‘HOF:E Shared Resource

Y
‘/Acqur: Semaphore
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Perform operations outside collision zone
P(Collision_Zone_Semaphore)
Perform mutually exclusive operations

V(Collision_Zone_ Semaphore)

Perform more operations outside collision zone
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Robot A
While Work _Available DO

Pick up part

Move part to workplace
Release part

Move to safe position
Signal(part_ready)
Wait(part_completed)
Pick up part

Remove fromworkplace

END

robot B

While Work_Available DO

Wait(part_ready)

Move to workplace

Drill four holes

Move to safe pos ition
Signal(part_completed)
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(Loosely coupled message communication)

> Asynchronous message communication
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(Tightly coupled message communication)

> Synchronous message communication
ANAERIE AHIKIOITH DHIAIRIE Hwid HES S
T THH T
* With reply : ~A4AER
- Without reply : &~H
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Vision System:

-Wait(car_arrived)
- Tak picture of car body
- Identify car body

- Determine location and
orientation of car body

- Send message to robot
(car model,ofset)
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Robot Task:

-Wait for message
- Read message(mdoel,ofset)

- Select welding program for car
mdoel

- Excute welding program using
ofset for car position Signal



o Kernel of an OS

Concurrent Processing2 At MEIAE FIF

> Run-time support system
Concurrent QOIS X dHA

> Thread Package

BHZIEEMASE TR = MHIAES FIF



o C/C++/Pascal/Fortran &2 Qloi=
concurrent taskES K Qt 7152 RIS/t
Kl Q=T THAL HYE == ATHEE O
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» Ada/Java &= concurrent programming©
—
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(Task communicationt Synchronization 22 ME RI¥)



INCdAdIl=1111IC UIJCI dll
N

o Real-Time OSOll HI=A] I @ Qt74
° Multi-tasking
Priority preemption scheduling

Task synchronization 2+ Communication HIFH U &

Memory-lociking
- RHEOE DIR 2T RIQURIR QFH HRIdHE 114

Priority inheritance 0l|HLIS
ot?l RAE=2 T2 10 2ol &7 =2 ZT21&0| J
CteA A= 2FHE

Predictable behavior

Ex) Task context switching, Task synchronization, Interrupt handing
System load S Ot M CilFEEl= BES AITES Q& 4 QL2 TAOITH,
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» Concurrent, Real-time System ™ RtQl HiH1
- MASCOT
> RTSAD (Real-Time Structured Analysis and Design
> DARTS (Design Approach for Real-Time Systems)

> JSD (Jackson System Development)

> CODARTS (Concurrent Design Approach for Real-
Time Systems)

> Octopus
> ROOM (Real-Time Object-Oriented Modeling)
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* COMET (Concurrent Object Modeling
and Architectural Design Method)

e concurrent applications= HZ S [ AIS
« UML J|EHE AtS

o Life-cycle= & &0l Bt=% 0| L.



I

T L A~eslh~AA
[ 1'1CLITOU

~ C CYNMLET
11C \\JI 1L |

* Highly iterative software life-cycle

> Requirements modeling
> Analysis modeling

> Design modeling
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o Usecase: A|AEIS J|ls /=2 IIYol=0 #&8t 2
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» Requirements Modeling= ot=0l % N Actor= O} cH
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o A B =7 (Static Modeling)
> System Context : Al AFTH QI E 2173 At01 2] QIEI IOl A&
> UML- System context T+HOI Ol 1542 RIS DRI Q=T
o Oy AAEE T P ool Q90 3 A4 QLT

o System context =24 THOIOI T2 Q Aol A Thol 184
Hot Zo AMAESY TAHY MEAQ AL RITZMETH
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o UML streotypes= TH= 57 olZ 2 HoOIA
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o Streotype : ERHOIE BEIT @ 40 ME F ol
° OFEHRt 2710l "4 Qe
QIEZ ZoHA
QlEI oI A F8HA

S1EE s

Ol ZZIHOoIA =2A FTHL

rull



h\'“ﬂm p_ MAJ I P
LJYIId.III C 1'10UC] Ig
|=|

» Concurrent,realtime Al 2HOIM = OHQ & Q 3t
niV=folk=y

o State-dependent dynamic analysis

> ) state-dependent use case<t HTHIE XIS AHOIOIA
QE A 2

» State chart diagram

o BFLIO] THHIZE THAFO 2 AR TF =0 LRI A
Or 4 o KA | MPe T = oL "I v o v '"""'g|g T
Qe N RSB RIS EAY]E ol of 1Y

e Collaboration diagram
o THMIZ AtOIQl UHE T (RAEQSH



o JUAQI ORQI BHlol OtH=Oi RITH,
 Transition From Analysis to Design
 Software Architecture Design

* Concurrent Collaboration Diagrams

* Architectural Design of real-time Systems
 Task Structuring

* Detailed Software Design
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* Collaboration diagram
o U9 O A Fol Lol &3 HES ol Rl Tt
> Consolidate Collaboration diagram
OA HOIAE RIUdH OtEOIRI BE
collaboration diagram2 % QfOI T+,
robustness analysis@ S AFQL,

27t 2 AAEOME oI 2HE AL 4
OﬁLu.



o Software Architecture Design< OFH M
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(Subsystem :a Composite object)



Concurrent Collaboration Diagrams
o active object= IRIAILI TIEE A
Eor ohE HAITHO ZAIAEES THRITE

» passive object= THE YXIOI 2 BH AL Y
SiTt



Architectural Design of Distributed
Real-Time Systems

<<control
subsystem>>

: PumpSubsystem ||

pump

\l/ Control
Status (status)

r
<<server statusRequest <<user interface
subsystem>> — subsystem=>>
. PumpStatusServer ——— : OperatorInterface
statusResponse M

Figure 5. Distributed software architecture.
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e Task Structuring Criteria
o MNEZHH TaskEE QT 3t T

> Streotypes
I/O device interface
QAEHTFEE A= TiHol A S
Periodic I/O device interface
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Passive I/O device interface
AERQl ST THIOIAE ZALR)

resource monitor
ot AAZHE &3 Q&S Hior &R
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» Composite task@ =&l

o MIEAQI Task = J| 30|
o LHE SA&I2 AIE&E 01X

Iﬂ o O

&l H Connector classJt C| AHC! = Ct.
o 2 EHA T LS event sequencing logic
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o 5 A2 Real-Time SystemOllA1 OH
Q FTR3I BFoith
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o UAQl EM2 ABRAQ RIS &

TIOIl T Y 4 Ol HI SHETH,

« COMETOIM A5 EA-dr= HIH
> Real-Time scheduling thoery
> Event sequence analysis
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» Concurrent & real-time system ™ KFQI
O FIHH I Aol THOH & 4~ QITt.

o TIRIQIE T = THAIKISE THEHOl I
ARQRAQE Yh rk

» UMLE Ol 83t COMET HI®IE 2 ol
231 T RIQId= HiE A THIUTH

o A O = = Real-Time Al 2H|ol FHE3HTH
HITIQI7{ 0l 1 Ol 2Holl= 1 & Q Aol
Z=I7tAd 7ol TF,




