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| Abstract|

Zeigler's DEVS(Discrete Event Systems Specification) formalism supports formal specification of
discrete event systems in a hierarchical, modular manner. Associated are hierarchical, distributed
simulation algorithms, called abstract simulators, which interpret dynamics of DEVS models. This
paper deals with performance evaluation of P-DEVSIM + +, a parallel simulation environment which
implements the DEVS formalism and associated simulation algorithms in a parallel environment.
Performance simulator has been developed and used to experiment models of parallel simulation
executions in different conditions. The experimental result shows that simulation time depends on
both the number of processors in the parallel system and the communication overheads among such
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1% 78 A% 24 AEY o %2 Pimg YEN
Rolth. monitors Psimol] 3] AoiHe AHEA EUE
2 ste itk F L=t 54 Ak FAIE £ gl &
oln] e ZaAN7 T oA FAld HAAE T
g gleng, B ndysty] st F A9 AR
TF2E AT 230 A kinputQe oFH M HA &
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g7zo|th of® AjZte] k= E2AM7} RERH F
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putQol A A AZ A monitoro| Al AEBT}. eventQ= moni-
tor7t HAE APAES ARse AR A

variables functions

monitor addEvent( ) psimExt( )
kInputQ removeMesg( ) psimOutput( )
ulnputQ psimInit( ) psimTa ( )
stateQ psimlnt( )

eventQ

(ag 7) |2 Psim

F 277 dd AR 28 AR monitor7t £ W AR
£ A Agolil, B4 FF ARIL monitor7}h o 3
HAIZ 9 Helg BUE oItk monitorE Psim®| addE-
vent( )& FEste] SAE AAAEL cwentQo] AR
stateQ= AN A Foll AEYEZL AT o) FA) e
£ MR8 Y& Atz FZoltt. psimlnit( ), psimIn( ),
psimExt( ), psimQutput( ), psimTa( )5 Psime] %7]8
&, R Aol g, o A do] e, 29 §
F, Al A8 groltt

F wo7te] BAE A g oAs] Hsted F FF9
AR E AT AR AA WA (real message) =
HA doletg Ayl A AAIAL, 4 B HlA|
A](acknowledgement message)= ¥ £E7} $41& EnpE
o 718 %571 943 dAjAelt, AA WAAE Hol
EE Addte wmoA 2, 39 Azl Holg
£ FAEe oA ddE, 1yug AA HAX e
Fale AlFE guista 8¢l fAAls FAlo] Bdg ¢
o) gt}

Psim& v 7k49} Jej& 7Hid AR, COMPUTE 3
He == ofd A A4S 78 2o USE A @
th 23 EZ Psim WHAHo] dolurlE v|deof &
o olg 1 WAl goJubs AZEE Psim9] Al7E A
& ol o3 Pk EA, WAITINGAH = 84 =
ol Aol & AAAF glong FAAdS £
# (polling)3te &Y ovi gt 282 o] W] Psim
9] & ooolt}. M A, SENDMSG/Hi & HloletE A3t
I Qe ol o] AHdM e Holgg F4lste =
o E eAIAE B w7hx] sideof slng (&
o]t} plxjEto 2 RECVMSGAEIE e dA do]

g FA8 S-S dehle Aot T, 3E9 Al
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218 88 Psim8l HHAMA A& vekd Aolch gol
WAIAE E3tg W] Psime] dEiE ¢l Aol ol

SENDMSGo|th, wAj2& HEatal

o) i=.
AT

Eéf-t{]‘-oﬂ Psim&

9 %-2] FA AEYEo] tjet Mg AANA gomg
Bl WA A E e ool kinputQd] Hel7h AHH
O EY} g 8ol stu), ubek s1e8) <lEl e
E7} 9o A% i}"] ?}J_——O]TIH Psim®  Atel+
RECYMSG A2 %E%— 13A &2 A stateQo] A
28 4012 SN 1 99 A Adser itk 0
2l kel A Ae A 7} okl — ol A A & who) Ao
Bj7F WAITINGR! 7 ~Psim eventQol AT 33

ta . z’l‘comm:

else

end if

end if

end switch

end if

else if a saved state exists

state : =COMPUTE,
calculate the next event time and set ‘ta’s

it the arrived message is an acknowledgement message then
assert that the current state is SENDMSG;

if kInputQ is not empty then
state . =RECVMSG;

testore the saved state and ‘ta’;

if there is no event in eventQ then
call the user level monitor,

else || the arrived message 1s a real message
switch the current state
case SENDMSG or RECVMSG.
{{ interrupts are disabled
/| the message is added into the end of klnputQ
add the message into klnputQ:
case WAITING:
state . =RECVMSG]
ta = Teomm:
case COMPUTE!
/{ interrupt handing
/[ save the current state and serve the request
save the current state and left execution time;
state .= RECVMSG!

ta © :Tcomm:

(O% 8) Psimg| ARAIY X
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switch
case RECVMSG:
|| Eventually, this node finishes recerving a message
remove the first element of kinputQ;
insert the removed element into ulnputQ;
if kInputQ is not empty then
[| there ave some suspended tnterrupt vequests
ta :=Tcomm:
else if a saved state exists
testore the saved state;
else
call the user level monitot;
|| the user level monitor processes the rvecetved message
|| which makes some events of Psim
determine ta:
end if
case COMPUTE:
if there is no event in eventQ then
call the user level monitor;
end if
calculate the next event time and set 'ta’:
case WAITING or SENDMSG:
[{ not applicable
terminate s
end switch
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