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Abstract The rapid development of new high-throughput applications, such as Web services, brings
huge challenges to traditional processors which target at high-performance applications. High-
throughput many-core processors, as new processors, become hotspot for high-throughput
applications. However, with the dramatic increase in the number of on chip cores, combined with the
property of memory intensive of high throughput applications, the “memory wall” problems have
intensified. After analyzing the memory access behavior of high throughput applications, it is found
out that there are a large proportion of fine-grained granularity memory accesses which degrade the
efficiency of bandwidth utilization and cause unnecessary energy consumption. Based on this
observation, in high-throughput many-core processors design, memory access collection table
(MACT) is implemented to collect discrete memory access requests and to handle them in batch under
deadline constraint. Using MACT hardware mechanism, both bandwidth utilization and execution
efficiency have been improved. QoS is also guaranteed by employing time-window mechanism, which
insures that all the requests can be sent before the deadline. WordCount, TeraSort and Search are
typical high-throughput application benchmarks which are used in experiments. The experimental
results show that MACT reduces the number of memory accesses requests by 49% and improves

bandwidth efficiency by 24% , and the average execution speed is improved by 89%.

Key words  high throughput processor; memory access collection table (MACT); time window

mechanism; cache; scratchpad memory(SPM)
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Table 1 Configuration of Experiment Platform

£1 ZRFARE

Component Configuration

Intel Xeon E5645 2.4 GHz,
CPU 2 CPU, 6 Physical Cores/CPU,12 Cores in Total
2-Way HT,24 Logic Threads in Total

Private L1 Cache,

L1 Cache
32 KB I-Cache, 32 KB D-Cache for Each Core
L2 Cache Private 1.2 Cache,256 KB
LLC 12 MB, CPU Shared

Table 2 Introduction of Experiment Benchmarks

®2 THEEMNIEFNAE

Application Data Set
WordCount 4GB
TeraSort 1GB

Search Index 1.6 GB HTML Files, 1 GB Index Items

Search Quest 1 GB Index Files,2X10° Requests
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Fig. 2 Cache performance in traditional multi-core
processor under four applications.
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Fig. 8 Three Steps of MACT operations.
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Fig. 13 Execution time comparison between traditional
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