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An Efficient Task Assignment Algorithm in Distributed System

Joo-Man Kim' - Chee-Hang Park'! - Cheol-Hoon Lee'"!

ABSTRACT

This paper deals with the static task-assignment problem in a distributed compuling system. In assigning tasks,
we have to pursue maximization of load balancing and minimization of interprocessor communication (IPC) sim-
ultaneously. However, since these two goals conflict each other, one has to make a compromise between them
according to the given task type. Most of the existing approaches minimize IPC subject to constraints on the
degree to which the processors’ loads are balanced. Since they consider the minimization of IPC as the only ob-
Jective while using load balancing just as a constraint, it is difficult to make a tradeoff between IPC and load
balancing. However, it is desirable to simultaneously balance loads and minimize IPC by making an optimal
tradeoff between the two conflicting goals. We therefore propose a new cost function to evaluate static task
assignments, explicitly describing the tradeoff between the two goals. The variance statistics of load distribution
arc used to represent the degree of load balancing among the processors for a given assignment. Also suggested
is a policy which enables the system designer to make a tradeofl between the two goals by systematically
adjusting a weighting factor. It is shown that the task-assignment problem can be transformed into the minimum
N-cut problem using a graph modification techmique. We propose a heuristic algorithm for solving the
transformed problem. Simulation results show that our approach outperforms an existing representative
approach for a variety of task and processing systems.
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(Table 1> Experimental results for N =2

Kemighan-Lin's

rs | 6 |Average|Average|Average|Average|Average|Average

IPC(+) | LB(-) | Diffngs | IPC(-} | LB(-) | Diffpy
318.35| 0.668, 111.80{ 358.40| 0.668 111.80
529.231 0.968) 3521] 550.20f 0.968] 34.95
58141 0.997 9.45{ 600. 0.997 9.35
32429 0.734] 178.24] 371.55| 0.735| 178.1
49923 0964 6645 53530 0964 66.20)
562.24| 0.997] 19.36] 57440 0997 19.10)
324.85| 0.740| 261.63] 36585 0.742 260.95
498.35| 0961 97.55| 529.75| 0.962] 97.55
558.19| 0.996| 28.83] 578.15| 0.997| 27.90
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(Table 2) Experimental results forN =4

ASSIGNMENT Kemighan-Lin’s

75| 8 Averape’Avemge Average |Average|Average|Average
IPC(-) | LB(:) | Diffpes | IPC(+) | LB(-) | Diffppx
563.60] 0.720| 109.18] 634.100 0.673| 110.10f
89725 0967 38.79] 94695 0952 3830
987.75| 0998  9.35 1002.35 0.997] 10.35
s40.85| 0732 187.38 63375 0.694| 188.30
864.39] 09621 70.52( 938.75| 0945 T71.
95580 0998 20.48 991.90] 0995 21.45
558.73| 0.750; 259.28] 650.05 0.699| 258.50)
826.85| 0953 10332 913.10] 0.944] 103.05
953.28] 0997 31.50] 991.75| 0.995 31.
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{Table 3) Experimental results forN = 10

ASSIGNMENT

Kemighan-Lin's

;16 Average‘Avmge Average|Average|Average|Average
IPC(-) LLB(-) Diffpex | IPC(-) | LB(-) | Diffuas
§52.20] 0.687] 118.10] 557.90 0.533[ 118.20
103470, 0.962| 40.25( 1035.60| 0.903| 41.75
1179.25| 0999  7.95[118580{ 0.995| 8.95
568.92) 0.733] 190.84] 572.55 0.550] 191.15
1017.37] 0957, 77.71) 1019.30) 0.894] 78.70
1138.21] 0997 21.69| 1149.60 0.990r 22.65
587.92 0.752] 258.24| 392.60| 0.562| 259.35
982.49| 0.954] 111.23| 1009.30{ 0.890 112.15
1123.92] 0996 36.30{ 1150.40| 0.987| 37.30
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