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Abstract The modern multiprocessor system-on-chip (MPSoC) systems normally use network-on-
chip (NoC) as their interconnection architecture. Application mapping is one of the key issues in the
NoC-based MPSoC design. It maps the tasks of the applications to the nodes of the NoC topology.
Many NoC-based MPSoC systems have a shared memory node to store data of the applications. For
such MPSoC systems running multiple applications, a memory-aware incremental mapping strategy is
proposed. In the strategy, memory access characteristics of the applications are obtained by offline
analysis, which classify the applications into hot and non-hot applications. Then, different mapping
algorithms are selected according to the memory access characteristic of an oncoming application at
runtime. Hot applications are distributed as close as possible to the shared memory and the non-hot
applications are distributed as far as possible from the shared memory, according to the proposed
strategy. In addition, the application internal and external communication contents are minimized.
Experimental results show that the proposed technique saves the communication energy cost by 34.
6% on average, and increases the performance by as much as 36. 3%, compared with the strategy
using a greedy region selection and random mapping algorithms. Moreover, the proposed technique

works well on different scale NoCs.

Key words multiprocessor system-on-chip (MPSoC) ; network-on-chip(NoC); application mapping;

task mapping; memory-aware
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Fig. 1 Architecture of the target platform.
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Fig. 2 An example of representing a hot application as
UACG from SDF.
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Fig. 5 An example of the calculation of the factors.
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Fig. 6 An example of the region selection for hot
application’s UACG.
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Fig. 7 An example of the region selection for non-hot
application’s UACG.
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Table 1 The Workload for Energy Consumption and Performance Analysis

®1 NEMEESFFAAREER

Hot Application Non-Hot Application
Workload 1D Number of Tasks with Heavy
Number Number of Tasks Number Number of Tasks
Memory Access
1 1 8 4 9 3,5,5,8,9,9,11,12,12
2 3 5,8,9 3,4,5 7 3,4,5,5,6,7,8
3 5 3,5,8,9,12 2,3,4,5,6 5 3,5,8,9,12
4 7 3,4.5,5,6,7,8 2,2,3.3,3.4.4 3 5.8.,9
) 9 3,5,5,8,9.,9,11,12,12 2,2,3,3,4.4.,5,5.6 1 8
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Fig. 8 Communication energy consumption comparison

of the schemes.
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Fig 9.  Communication energy consumption comparison
of the schemes for hot applications.
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Fig. 10 Performance comparison of the schemes.
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Table 2 The Workload for Scalability Analysis
xR2 YRESWEHRAGBEHBER

Hot Application

MPSoC Size

Non-Hot Application

Number Number of Tasks Number Number of Tasks
5X5 2 6,8 3 5,8,12
6 X6 3 6,8,10 4 3,5.8,12
7X7 3 6,8,10 7 3,4.5,5.6.7,8
8 X8 4 6.8.10,12 8 3.5.5,8,9.9,11,12
9X9 4 6.8,10,12 10 3,5,5,8,9.,9,11,12,12,13
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