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aa filincii 1 Simulation Fundamentals 	 (20 marks; 25 minutes) 

a) a`ictritriitwififnur7ifituati1115114 Simulation 	(3 marks) 

b) i11511611J!,W1114 Event-driven Simulation UM: Time-driven Simulation ttorwiil 

tiuoth115 	(2 marks) 

C) flT114"1111,11A5,11-ill Physical time, Simulation Time, itaf, Wallclock Time rilu 

ati1115 of1G1at1139htnaulviiom4 	(3 marks) 

d) Paced execution t=, Unpaced execution tbAf1911161-10d1A15 (2 marks) 

e) 111t1 Scaling Factor 111 Paced Real-time Execution ili-uffu 5 	5t (11 -i1 

Simulation 	 ojwilouriunal(il 	(2 marks) 



"h-1,113.121f1 	 Ti21 	 Nt14 	 

A I 
9,9bTOIJIEJAiltlid111171A0111111111119J01 Virtual environment l'64 0 Analytic simulation 

(4 marks) 

Virtual Environment a) t1,1%11155L1951Viltlf°11ri 	b) 
a., 	s) 

11015 ',.111YVV.111_19501,1 	 f115i10A 

   

Analytic Simulation 	c) 	 d) 
00 

e) ValAf1151J5I'InaN 	 0 rat4f1151_15nnflNflillitll 

rrawlhAtiunaliil 	rio 

g) V1114f1T1111,1111461V113J115f,V1-11(1 h) alictarfil5f,uuTrivadiliiia 

ad11011qpi 
	

til0f1T1111T1Akiil 

g) 9loime1i1 Simulation Executive ttdf Simulation Application uondilfiu 

bmtq_15,ff1auG1'mat,151_fil thi1AilAfilati-05 (4 marks) 

filo-nrliali 2 Data Distribution 	 (25 marks; 30 minutes) 

a) 915ndIntilaTini5ii14114 Distributed Simulation tfAid11151'uutuitni-Nttwt,iao 

f115A51951110M11111141ttlitit011ijOlpil' th11,15talli 	(2 marks) 
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7h-1.4134 9 	  -171?1 	  

b) 0i1J1E6-1f115fl5n10611)DipttUll Dynamic Data Distribution Ltdf Static Data 

Distribution ri-rbni5iittAndiltilmtilli5 ai5-1,11N-11q (4 marks) 

c) 0114140114n-niaakialupitruu region ucurupittucti point lu Data Distribution 

6u Distributed Simulation 	 (2 marks) 

TM/1111001AI 	Vla1ifilf11111310 d) 	f) 

Vehicle 
position 

Aircraft 
position 

• altitude 

Submarine 
• 

position 

• denth 

unlqantf15114111J141,1 

d) 	Itrrol5ion-15 expression filrihiliJ114talyil name space 
	

(5 marks) 
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6H--1.<1.'1W1 flfl 	 n;i'4 

e) wiAluislav Boat 1,tfl,' Motorcycle 1141Aantnni 	 (2 marks) 

f) federate mid simulation node vii1190nuctio3),fl update 91f1fM1d1Via 

IqutiblarAnttilNn15 subscribe ITalplinill4ati1N15 (3 marks) 

g) 
	

9111f1111411dlld 91ttefAithi1taftt9f11M-i114141910i?  1 1,1flf, 2 
i9)5ll€1101,.04191au 

(duplicate) HID 1ialjahlivialni5 (unwanted) 	 (7 marks) 

33 34 35 	36 37 38 40  39 

25 26 28 29 30 31 32 

17 j 	20 21 22 23 24 

x.:15 \ 13 14 16 

5 6 7 8 2 	3 	4 

 

Updates IJOALnialfiu 

 

tcift4 Sensor 1 	rflu Sensor 2 
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ORD 
(waiting 
on SFO) 

JFK 
(wafting 

on ORD) 
9 

filtrariloci 3 Deadlock Problems 
	

(15 marks; 15 minutes) 

a) 	aiintril livelock UM; deadlock tvalautivadill5 UftitbAnd-ilfillatii115 (4 marks) 

aulacwfiti tt9IfIkll 

b) Null Message 9i1m1n Message b5511q1Oti1415 

Deadlock 1u Simulation Ll0f115WW111191115d1Orill15 	(3 marks) 

A 
C) 	-1t-1 Topology 'UN Simulation cislatillaffimi Deadlock Ailp 114 

Wu Simulation Time Ci SFO 111.4 3 UM,' 	Lookahead t,M4 2 rhvii'ullti Link 04 

1,0047kfiTti1 9niall4 Null Message in2urvii15 

V1I15f100f1 Deadlock Li 	 (6 marks) 

4o1111 null message im-rw 

irlf11111A 

 

40f1111.1 fllrM1 
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6?i(e--u-134r1 	  

d) Lower Bound on the Time Stamp m,i ti15 ihhtiuniadill5 (2 marks) 

Question 4 Lookahead 	 (10 marks; 10 minutes) 

viitiluil9pTcw Simulation Time 001 10 ual'fii Lookahead tflv 6 9loaufiein-unio a) 

c) 

a) 9140f31141,1q41141A Message dalf19t4010AM-113.4-iitviirvii15 (2 mark) 

b) Lookahead d91dArlfw 3 vc.-liolviiadi415 

(6 marks) 

c) simulation TADAfliMill5fl1VM-1 (time stamp) 1J01 message Ma a) 11 

flAN011140 b) Ithaltri'D simulation time iifiika15 	(2 marks) 

7 



'H-V-11.1?Sfifl 	  

5 Process-oriented Simulation 	( 10 marks; 10 minutes) 

iniihunnii-maltnialfithicin process-oriented 

f115M0q (R) rilv 10 twiiritnialilutnunimghtfilvaantmfodi5iini (G) tictA 30 

ttfln-lAkfl101111-1191114f115111,141,1441111 (D) t1.114 10 tiAnliTt4 Fl 	F2 trdiekwq141,161 

dwaiiittiiiili-mtwAtiitcliu 0 ua`,`', 10 om4-16Ii 

ttrmAllItcricwilASNium5til&muctMlvtlitinalv --ittfluillltmtn-156utculthialtwi 	(time 
0I „ 

advance) 1141115i1MTUDALf1101111-11/AdalAl bit! 	suspend (idle) 	(computing) cti 

trmiluiqtrvIlfiih4 WaitUntil !Aft' AdvanceTime 111011tteN1M111,11M-151111-11411D1 Runway 

/* simulate aircraft arrival, circling, and landing */ 

Integer: InTheAir; 

Integer: OnTheGround; 

Boolean: RunwayFree; 

1 	InTheAir := InTheAir + 1; 

2 	WaitUntil (RunwayFree); 	 /* circle */ 

3 	RunwayFree := FALSE; 	 /* land */ 

4 	AdvanceTime(R); 

5 	RunwayFree := TRUE; 

/* simulate aircraft on the ground */ 

6 	InTheAir := InTheAir - 1; 

7 	OnTheGround := OnTheGround + 1; 

8 	AdvanceTime(G); 

/* simulate aircraft departure */ 

9 	WaitUntil (RunwayFree); 

10 	RunwayFree := FALSE; 

11 	AdvanceTime(D); 

12 	OnTheGround := OnTheGround - 1; 

13 	RunwayFree := True; 

PYM-d 



F'? Fl OnTheGround RunwayFree In TheAir Time 

ErM,d 

tiluiaaci 6 Dead Reckoning Model 
	

(20 marks; 20 minutes) 

a) 	aiiillvil Dead Reckoning Model Ihotti-iiltipital Distributed Simulation 

adiA15 1/1103JYTylaUltA4tif115110,9 Dead Reckoning riai'lvtid 	(6 marks) 

9 



b) m.,licifiltifilifl'aialottflun-i514 Dead Reckoning Model 11=11-111/11,911f31111 (2 

marks) 

C) 	D`11J -101)1Afflf1-15GUO1 Time Compensation vil'aLtkeroAlttinva-mtilld 	(6 marks) 

true position 

• state update 

message 

	 DRM estimate of 

true position 

t2 

III display update 

d) 	ailrlt111A'flf115GUal Smoothing rifauttfmAlwirmi-)ati-Nd 
	

(6 marks) 

true position 

• state update 

• 	message 

	 DRM estimate of 

true position 

t2 

• display update 

1 0 



Level i Server 

Level 1+1 Server 
L L' 

T3  T + 1 	( 

(4 marks) 

T 7() 	1-4=-1-3-6+ 

Wailclock time 

f) mni6'-in1ibitaltflialGualltAAJ 4 liaMcw-vii ttat.,/ clock interrupt tFii4n.,1 

TIn 10 ildanci 	 (4 marks) 

Jrta-vi ia 	 TiA 

Question 7 Clock Synchronization 	 (10 marks; 10 minutes) 

, 
a) aiuiti-i- 114 Distributed Simulation f1151/1ttAft' Simulation Node 31W1110A 

Ill pitlinijollY Dead Reckoning Model 

(2 marks) 

, 211 	 e 	 • 9) ,±4 	e 	e 
b) 115,',11-litti'll offset Ifltm,i1),-)19151Alt-105115t,,iou 	1111158L5Wilt9551^h1D5 

1715,16'11 i+1 tviii,5 tAa Ti = 3.5, T2 = 4.5, T3 = 6.3, T4 = 7.4 	Latency 

1 1 



6tE-1,1-11.1 	 51:f4 	  

Question 8 Distance Matrix 	 (20 marks; 25 minutes) 

e) Distance Matrix tht-iia15 ttanItIlt Ion:Cod-1115 (4 marks) 

g 
Tin topology nalcdu oaut-i-n-Yrii4o c) 	e) 

0 	111 distance matrix 
	

(4 marks) 

A B C D 

A 

B 

C 

D 

g)ii-ru-Nutrifil Lower Bound on the Timestamp (LBTS) toAmiflt' Logical 

Process 	 (4 marks) 

A 

B  

C 

D 

12 



h) in' message Uniaaoi-To‘,..3,71111115nY3W404 (4 marks) 

Question 9 
	

(10 marks; 10 minutes) 

ttV1017fif115516111ANfliltrdll Transient Message IA 01 Flush Barrier TildOlttlfll 

viola 

a) Tree 
	

(5 marks) 

There are 

  

transient message(s). 

   

b) Butterfly (5 marks) 

There are 	 transient message(s). 

13 



Question 10 	 (10 marks; 15 minutes) 

m`iintlilAflfl1511D1 Deadlock Detection o014 Signaling Protocol 111110ilt1111 

----End of Examination---- 

"Truly be yourself, don't emulate anybody." 
Pichaya Tandayya Lecturer 
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