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et 1 (40 marks; 60 minutes)

a) weueinariinnuddyedialilu simulation (2 marks)

b) wSeuiivuanuuanaessnin  event-driven simulation way  time-driven

simulation (2 marks)
c) wsenie81 simulation time, physical time uay wallclock time. (3 marks)
d) vwnlsunsumsilszurananuy real-time uas as-fast-as-possible (2 marks)
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e) mndesnsl¥ simulation vhamGawu 3 mlleisuny wallclock time asan

scaling factor uazudassumsui/asnives simulation time way wallclock time
(2 marks)

f) swfSeufsuanuuanaaseving virtual environment wag analytic simulation

(4 marks)
Issue Analysis Environment
Typical objective
Execution pacing
Human interaction
Accuracy
g) 1o UNeUANUUANANTZHIN simulation executive waz simulation
application (4 marks)
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h) sseturwinalnuuy publish-and-subscribe T distributed simulation fit)se Toani

81313 (2 marks)

i) callback function ooz s (1 marks)

j) sulSsudsuanuuananwsenne  dynamic data distribution waz static data
distribution (4 marks)

k) malatsdesld region lumsasdoyauny point lu Data Distribution (1 marks)

D) uBeudsuanuuanassznnedanesiuuuy  push  uaz  pull 1w clock

synchronization 1% central time server (2 marks)
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m) Lower Bound on the Time Stamp foes s (2 marks)

n) fAwes lookahead szinarldnneslstha (4 marks)

0) null message fAvezls aen message sisumednels uazawlinanitesmisiia

deadlock lu simulation lde¢1sls (3 marks)

p) distance matrix Aooyls J1sz Tomindrals (2 marks)
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q) swlseudisu livelock way deadlock

(2 marks)

deadlock

livelock

o Y ‘i
Mouven 2

(5 marks; 5 minutes)

. . é ] Y] 1 dy Y
210 topology wes simulation #egluaniaz deadlock dsgidaratl minludeyiiu

simulation time # JFK i 2 uaz swes lookahead du 4 dwiunn link suans

T vzdesld null message swauwils Saazeuisaeen deadlock 14 (3 marks)

ORD
(waiting
on SFO)

7

SFO
(waiting
onJFK)

JFK
(waiting

on ORD)

glo’!

9 9 o
dv1l¥ null message 31mu

y
VDAY
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memdod 3 (10 marks; 15 minutes)

¥ ¥ H 3
sinTysunsusiaounsesiiuuuy process-oriented fhadail dmualdnariaiosiiuleiy
{ 4 = ' @ ' =
msaswen (R) fu 20 nafieiesdulflumsvunsausenuasiudlavasini (G) i 40
C; 4 o~ = g U 4 o o
waznaisresiiuldlumsiviugiesdh (D) dh 20 wiesiiu F1 uaz F2 gadmualdinds
auwiiuiimihenardianily 10 was 30 mudduaadldmuiimsalfsunlassamsyesda
1 o . [ 4' -~ all [ t
wilsaeepazmsvduliveanar (time advance) lumsiiaesveunsostiunadedan 1w

suspend (idle) uag (computing) FufnvuTaoWsdsu WaitUntil uay AdvanceTime

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

Boolean: RunwayFree;

| 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;
OnTheGround := OnTheGround + 1;
AdvanceTime(G);
/* simulate aircraft departure */
9 WaitUntil (RunwayFree);
10 RunwayFree := FALSE;
11 AdvanceTime(D);
12 OnTheGround := OnTheGround - 1;
13 RunwayFree := True;
Computation st 2 single_ (o computation)

.........

Wallclock time
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Time

InTheAir

OnTheGround

RunwayFree

F1 Event

F2 Event
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(10 marks; 10 minutes)

5 1 dy Y a o = R . . .
nnnsdaansil vanaaslvinunavedanesiy time compensation uag smoothing

a) Time Compensation

= {rue position

’ state update
............. » message

__ DRM estimate of
true position

@ display update

b) Smoothing

mm— true position
@ state update
............. » message

_____ DRM estimate of
true position

m display update

(5 marks)
Message i-1
LA
Message i
J B
[
(5 marks)
Message i-1
A
Message i
9 B
D
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(10 marks; 10 minutes)

Vehicle
® position
, Aircraft Submarine
position ® position
® altitude ® denth

y 2
ﬂnﬂllﬂﬂxllﬂﬁllﬂnﬁﬂuu

1] bd
a) vuterassens expression fidlulaf1dveenis name space (5 marks)

b) uiunana Ship way Tank lulaszunsuy

(2 marks)

c) 1051 federate vie simulation node a9z 1dsudeya update mnamalnin

mngnlude b) Tashideadounlasns subscribe doynlmildedisls

(3 marks)
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Question 6 (10 marks; 10 minutes)

1Y N X g g ¥ Yo Y A¥ v . & 9/ aAn
PNl swaasidumedaen 185uteyanadeu (duplicate) vie doyan i

Y

Joems (unwanted) othaliths

4\5 6 7 8

N
(S 1

° /
/
1

/\
/N
Tastviua v - Sl Sensor 1/ §lu Sensor 2

B i Sensor 3

o il Updates voussoaiiu
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Question 7 (10 marks; 10 minutes)

1 dy 1 T oA 4 o < 1 ad &
a) angildeasil satlszanmen offset Taszyudidnesnszd 1 ivdedniudinnesy
. 1 4 1 g’l
sean i+1 wlsdle T, =2.02, T,=5.5, T;=10.3, T, =15.4 uagm Latency niaes
Padinumnu (6 marks)

T.1 . T316 T4=T?-8+ L
Leveli Server i : : ;

Level i+1 Server

‘.
’

THs  TTe+sel T, Wallclock time

a a 4 < s an =3 = Y = é’ A Aaa =1
b) suuddinniinwessisswewuidall 4 fTadhnd unzdumeindiatunn 10 Haddui

weinendesazilSummasnaedils (4 marks)
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Question 8

a)

(10 marks; 15 minutes)

v

i

10 topology $avuil s distance matrix (2 marks)

A

B

C

gl Q| @ »

b)

vhuanm Lower Bound on the Timestamp (LBTS) vesusiaz Logical

Process

(4

marks)

ol O @ >

c)

' o A o 14
1911 message ladasasenziiindszurana’ld

(2 marks)

13



Fo-unana Wi RN

Question 9 (10 marks; 10 minutes)

@ . . . 1 1 § 3 °
minluthiiu simulation time egii 2 miw uazan lookahead Wu 5 veneuman

v
a0 lilfnaznansmszneu

Lookahead

. }Pclock

a)  wnndedmuadrsdu message aernazdosasiahidiniwils

] A X g o '
b)  winm lookahead wviwilu 6 vzdesrhodils

c)  wnm lookahead anauilu 2 szdenhedials

14
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Question 10 (10 marks; 10 minutes)

¥
suanadsmseaiurasiuay transient message Inold Flush Barrier visaosuuy
14
'l

a) Tree (5 marks)

i transient message 11144 fon21

b) Butterfly (5 marks)

BIOIOIOIOIO1C)

i transient message 314U foA
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Question 11 (10 marks; 15 minutes)

aingideaniisaasdiedie deadlock detection lauld Signaling Protocol

----End of Examination----

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