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In modern multi-core chip architecture, the DRAM system is shared Row Buffer Row Buffer Request Request | (— Request
by more and more cores and high bandwidth /O devices. This trend DE:D:D (T Buffer
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raises the memory contention problem and the memory QoS problem.
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amount of unexploited memory-level parallelism (MLP). In order to ngereg:g:: Readl Virtual Channels Iwm

exploit the MLP, we revisit the Qbsolete Virtual Channel Mempry | oy o | R o )
(VCM) technology [3]. The experimental results show that VCM is a
good altf?rnative to tradi.tional DRAM chip on multicore architectqre o ‘ mlm _— Assicffetin
because it can not only improve performance but also reduce unfair- Memory Requests " Memory Requests .
ness. Thus, we suggest memory chip vendors reconsider the VCM Figure 1. Organization of Figure 2. VCM Memory
technology for multicore architecture. VCM Controller
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2. Implementing VCM on a multi-core architecture as o ; P88 FRRCES
Figure 1 illustrates VCM’s conceptual organization. Two commands, ) L 4-Row B 6 ©B8_PARBS
Prefetch and Restore, are introduced to transfer data between row &5 r 8-Row ii EB8_ATLAS
buffers and channel buffers, each row buffer is divided into 4~16 ° ;ég:ﬁ?“t 23 W VC32_FRFCFS
segments which is the basic transfer data size. Foreground operations Z 05 - 32—Vgn 2 V32 PARBS
and background operations can also be executed independently, so '0 ] & 2-\C (‘) B ®VC32 ATLAS
VCM can exploit more MLP than traditional DRAM chip. Figure 2 49C
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illustrates the VCM memory controller, the memory request buffers i
are distributed as a number of separated channel request buffers and Figure 3. Performance Figure 4. Weighted Speedup
the physical memory address is translated into VCM address in the improvements
form of <bank, row, segment, column>. Based on this, we further slightly, by only 5.9% and 0.03% respectively. This means that VCM
implement the state of the art scheduling algorithms on VCM, in- is inherently able to eliminate unfairness and improve system
cluding FR-FCFS [4], PARBS [2], and ATLAS [1]. throughput.

. From our perspective, we suggest memory chip vendors recon-
3. Experimental Results sider the VCM technology for multicore architecture.
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