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An Improved MList for Efficient Event List Management
in Discrete Event Simulation

Seong-Gon Kim - Dong-Soon Yim

This paper deals with the priority queues exploited for the management of future event list in discrete event simula-

tion. Among several implementations of priority queues, MList which consists of 3 tiers has been known to reveal
the good performance. To improve the performance of MList, Dynamic-Shift MList (DSMList) is proposed in this

paper. Whenever the number of events in tier 3 exceeds a critical number, DSMList creates new calendar queue in

tier 2, then moves events from Tier 3 to the calendar queue. Instead of one calendar queue, therefore, a number

of calendar queues are dynamically created in tier 2. Throughout experiments for the performance evaluation of DSM-

List, i t shows that at least 20% improvement is obtained compared with MList.

Key words : Event list management, Priority queue, Discrete event simulation
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H 4. Up-Down Model 3}ojA2] Ad Ax}

B 7 ] r
= T 1000 2000 3000 4000 5000 6000 7000 8000 9000 | 10000 Bt
DSMList 31 94 141 203 266 312 407 469 515 610
Uni (67%) | (57%) | (53%) | (64%) | (60%) | (60%) | (56%) | (55%) | (57%) | (55%) | (58%)
(0,100) | MList 63 125 218 360 453 594 734 859 985 1140
’ (33%) | (43%) | (27%) | (36%) | (33%) | (24%) | (20%) | (17%) | (17%) | (16%) | (27%)
CQ 94 219 297 562 672 781 922 1031 1187 1360
. 47 94 156 219 297 344 422 500 578 641
Tei DSMList (70%) | (78%) | (71%) | (80%) | (78%) | (81%) | (83%) | (83%) | (86%) | (88%) (80%)
©0.15) | Muist 62 125 235 343 485 609 735 875 1062 1172 (68%)
> (60%) | (70%) | (56%) | (69%) | (64%) | (65%) | (70%) | (71%) | (74%) | (78%)
CQ 156 422 531 1094 1344 1765 2438 3000 4032 5281
. 47 110 156 219 297 344 437 500 562 657
Neg DSMList (57%) | (53%) | (50%) | (64%) | (59%) | (58%) | (56%) | (55%) | (55%) | (53%) (56%)
Tri MList 47 141 234 360 468 625 735 890 1000 1172 (31%)
(0,1000) (57%) | (40%) | (25%) | (41%) | (35%) | (25%) | (27%) | (20%) | (20%) | (17%)
CQ 110 234 312 609 719 828 1000 1110 1250 1406
. 47 94 141 203 266 328 391 484 532 594 0
Bimo DSMList (57%) | (60%) | (53%) | (65%) | (60%) | (58%) | (58%) | (54%) | (55%) | (57%) (58%)
dal MList 62 125 234 344 469 594 734 859 1047 1172 @7%)
(43%) | (47%) | (21%) | (40%) | (30%) | (24%) | (22%) | (18%) | (12%) | (16%)
CQ 109 234 297 578 672 781 938 1047 1187 1391
. 47 110 172 235 312 391 484 563 656 703
Exp DSMList (50%) | (61%) | (50%) | (65%) | (60%) | (59%) | (54%) | (53%) | (52%) | (54%) (56%)
(1.0) MList 78 141 219 344 453 562 688 797 906 1047 37%)
(17%) | (50%) | (36%) | (49%) | (42%) | (41%) | (34%) | (34%) | (33%) | (B1%)
CQ 94 281 344 672 781 953 1047 1203 1360 1515
. 78 141 234 313 390 500 610 703 797 891
Exp DSMList (45%) | (59%) | (48%) | (67%) | (64%) | (60%) | (56%) | (57%) | (55%) | (55%) (57%)
Mix MList 78 172 281 406 516 656 797 922 1062 1219 (45%)
(45%) | (50%) | (38%) | (57%) | (52%) | (48%) | (43%) | (43%) | (40%) | (38%)
CQ 141 344 453 954 1078 1250 1391 1625 1781 1969
. 78 297 375 782 609 766 875 797 891 1843
Pareto DSMList (28%) | (0%) (0%) | (-4%) | (32%) | (29%) | (24%) | (40%) | (41%) | (-10%) (18%)
(1.0) MList 1969 8109 | 20891 | 47250 | 115141 | 251625 | 410734 | 767469 | 925187 | 1361766 (-28810%)
(-1706%)|(-2630%)|(-5471%)|(-6200%)|(-12837%)(-23242%)(-35400%)(-57601%)(-61579%)(-81345%)
CQ 109 297 375 750 890 1078 1157 1328 1500 1672
2= 0] ZkS ATho|| Wl 2A5H= Wit digtk At} & blem”, Comm. of the ACM, Vol. 24, No. 12, pp. 825-829.
3 Ljr|ojo} & Aot} 3. Chung, K., Sang, J. and Rego, V. (1993), “A performance

comparison of event calendar algorithms: an empirical

- approach”, Software-Practice and Experience, Vol. 23,
No. 10, pp. 1107-1138.

4. Goh, R.S.M. and Thng, L.L. (2003), “MLIST: An Efficient

1. Q< (2008), “olARHA Alg o] oA 9] $-Ale=] Pending Event Set Structure for Discrete Event Simula-
L B A0 0]5 hv - Z
Ao AT St oeA ZRAs Bl g B o tion”, International J. of Simulation, Vol. 4, No. 5/6, pp.

o AT, G515, AT, A4S, pp. 6677,
61-69. 5. Goh, R.S.M. and Thng, LL. (2004), “An improved dy-
2. Brown, R. (1988), “calendar queues: A fast O(1) priority

namic MLIST for the pending event set problem", Inter-
queue implementation for the simulation event set pro- national J. of Simulation, Vol.5, No.3/4, pp.26-36.
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