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semdefi 1 Simulation Fundamentals (20 marks; 25 minutes)

a) weswwnnanianudnyealsly Simulation (3 marks)

b) msvdunalu Event-driven Simulation waz Time-driven Simulation uana1s

Auou1els (2 marks)

a o o ' . . . . . .
c) amuduiusszvin Physical time, Simulation Time, waz Wallclock Time il

o9l onaeosszaeulddanu (3 marks)

d) Paced execution waz Unpaced execution uanaaniueg1als (2 marks)

e) wn Scaling Factor lu Paced Real-time Execution fiauilu 5 aszymn

. . o 3 X g 4 y =1 1% a
Simulation sg¥haudiasns e wuiluim Weeununainss (2 marks)
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4 < @ 1 g . . . . .
f) wdeulosnmaniaae lidniluves Virtual environment vise Analytic simulation

(4 marks)
s by a a 3 1 @
Virtual Environment a) niumsimseiiFaSma b)) sypddisumuguinglu
Y05 UUNFUTOU 11331084
: M 3 d 3 =} @ o [} )
Analytic Simulation ¢) wyndihudivaddunanisa  d) wluanuuiudignden
ann
<
€) wiumsiszuiana ) nlumsilszuranaliis,
AOARTDINUIIAIN e

g) wluanuwiudwwtszam  h) wluadiszunnauas oo

Julauoauyue R uITUIAg

g) wekuwn  Simulation Executive way Simulation Application uananany

at11ls uazilszroudioes 13ths duiuiuedils (4 marks)

#10uten 2 Data Distribution (25 marks; 30 minutes)

a) vwszynalnaniedtmshldlu  Distributed Simulation weldszuvvneaslauazon

IS

A i 9
M393195MI oA NN BV TRy aRd I uTT U (2 marks)
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b) aseFenimsnszawieyauuy Dynamic Data Distribution wagz Static Data

Distribution 3135m3nuanaianuodials mizmala (4 marks)

c) maladadesldmsdedayalugiuuy region wauziuuu point lu Data Distribution

voq Distributed Simulation

(2 marks)

}4
nnamae il ssmoudinwdo d) ta 1)

Vehicle
® position
, Aircraft Submarine
position o ..
position
® altitude ® denth
1n laozunsuanauuil
.4 2
d) vwmanssems expression hithulil1dvoais name space (5 marks)
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e) wuaaa Boat waz Motorcycle Tulaazuniy (2 marks)

f) ss93u99 federate wie simulation node a1z 1a5udeya update vinaaralnin

it lude e) Taoludsa/asumlasnis subscribe doyalwildsdiels (3 marks)
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g) NANNIIA1E JdaI B ez aIduees 1 uay 2 lasudeyanandeu
(duplicate) 3o Foyanludesns (unwanted) venalsiha (7 marks)
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s101defi 3 Deadlock Problems

(15 marks; 15 minutes)

a) 051N livelock way deadlock wmilounuoiials uazuandeinediels (4 marks)

IS .
MudUNU

HANAIY

b) Null Message

Deadlock 1u Simulation Iasnisaanaungmssiodna’ls

A19910

Message  535um1061313

vazseldvdnBeinana

(3 marks)

1 v
c) »n Topology wes Simulation #wgluaniiz Deadlock asgidrearis winlu

iy Simulation Time # SFO du 3 uaz swes Lookahead ilu 2 dwSunn Link ve

uandldniun wdesly Null Message s1aumls daldmalvy wazawawnlaihs e

asnoon Deadlock 1d

ORD
iwalting
on SFO;

SFO
(waiting
onJFK)

JFK
(waiting

2

on ORD:

Y 9 9 °
foal¥ null message S

GARE

4

VoAU adal

(6 marks)
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d) Lower Bound on the Time Stamp #oozls fidszlomissnls (2 marks)

Question 4 Lookahead (10 marks; 10 minutes)

@ . . . Vet 1 I~ o
vinlutigtiu Simulation Time og# 10 uaza1 Lookahead Wl 6 vnoudinmde a)

4 C)

a) nntesmuadiadu Message souvzdosasnarluamniwinls (2 mark)

' a3 o 1 ' I:is’
b) wind1 Lookahead anauilu 3 szdeaiiedials wieunaaslunsvdredrets

(6 marks)

¢) simulation szdesm3ufinmsauim (time stamp) wos message ludo a) 7
annamute b) hlwdaile simulation time Saunils (2 marks)
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somdion 5 Process-oriented Simulation (10 marks; 10 minutes)

o 4 o . y & y A4 A& =~
winTdsunsusimeuniesdiuuuy process-oriented f1aa1edl Mwualinafnsesdinlily
< P 4 a 4 o '
msassea (R) il 10 narfieiestulflunisvudisaueenuazfudlasasnt (G) 1u 30
A y a g Y P 1 [ < 4 a o
waznaimieadulFlunmstiviugieddih (D) Wy 10 wiesiu F1 uaz F2 gndmualiinds

P [ a g o
auudunmienauaudy 0 uay 10 swdau

q = Y = @ 1 @ .
vuaaalfimiudsdidumanaoulasaauzvesdulsasquaznsvau llveana (time
v YV 1
advance) lumisiassveuniestusisansdr wu  suspend (idle) vaz (computing) &3

- X . s :
mavu TasWensu WaitUntil uaz AdvanceTime wionnaadmougmisldauves Runway

/* simulate aircraft arrival, circling, and landing */
Integer: InTheAuir;
Integer: OnTheGround;

Boolean: RunwayFree;

1 InTheAir := InTheAir + I;

2 WaitUntil (RunwayFree); /* circle */
3 RunwayFree := FALSE; /* land */
4 AdvanceTime(R);

5 RunwayFree := TRUE;

/* simulate aircraft on the ground */

6 InTheAir := InTheAir - 1;
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;
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OnTheGround

Runwaykree
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sedef 6 Dead Reckoning Model

(20 marks; 20 minutes)

a) Ui Dead Reckoning Model soudilymives Distributed Simulation

v 5 o
a13'ls wieauneturenannisves Dead Reckoning wodawil (6 marks)

9
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b) asszydaminiennmerulumsl¥ Dead Reckoning Model uazuuamaudly (2

marks)

¢) webenanmives Time Compensation wisunaaslunmaisgiei (6 marks)

| w— 1 POSItiON
‘ @ stateupdate

> message

. t2
DRM estimate of

true position

B display update

d) aseFmenanmives Smoothing wieunanilunmaiedisil (6 marks)

m—— tre position
@ stateupdate

> message

t2
DRM estimate of

true position

B display update
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Question 7 Clock Synchronization (10 marks; 10 minutes)

a) wwesuenlu Distributed Simulation mshumaz Simulation Node Hnaives

WIRMTAT DILANANAUIZ TINADE 1S Taomwiziiiald Dead Reckoning Model
(2 marks)

b) gl sadszinma offset TasszyndSvneiszau 1 e ningivies
fszau 111 wnls e T1 = 3.5, T2=4.5,T3=6.3, T4 =7.4 uavar Latency

1 D)

N899 1A WNINU (4 marks)

T 1 : T3T(§ T4:T3'ls+ L’

Leveli Server

Leveli+1 Server

T, Wallclock time

A a ¥ ] a aa =) : a dg
c)  awu@inniimueeniswwogasd il 4 dadlni waz clock interrupt wmadu

nn 10 faddni sesuendeszliumninmamnaresials (4 marks)
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Question 8 Distance Matrix (20 marks; 25 minutes)

e¢) Distance Matrix ifumezls uaziivsz Tomioials (4 marks)

1in topology sellil swmeumandes ) 8 €)

—t

LP

f) AINT distance matrix (4 marks)

A B C D

O W >

D

g) awmuunmal Lower Bound on the Timestamp (LBTS) voannaz Logical
Process (4 marks)
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h) 23v191 message lalasanvnazihumlszuiana’ld (4 marks)

Question 9 (10 marks; 10 minutes)

v
1uanIIsMITenuratiuau Transient Message Tavld Flush Barrier adoanu
£ 4
Ao i

a) Tree (5 marks)

There are transient message(s).

b) Butterfly (5 marks)

OGO

There are transient message(s).
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Question 10 (10 marks; 15 minutes)

wesenanmivos Deadlock Detection Tasld Signaling Protocol nwwedul

----End of Examination----

“Truly be yourself, don’t emulate anybody.”
Pichaya Tandayya Lecturer
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