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THE METHOD OF CONTROLLING COUNTER RESTRUCTURE
IN PARALLEL PROCESSING SYSTEM

ABSTRACT

Chu Duc Toan”
Electric Power Umversity

In parallel processing systems, the efficient use of system resources is an important requirement.
Improving performance and increasing speed are related (o many issues, both hardware and
software [1, 2). The analysis of processing system operation shows which affects the performance
and speed of processing system: During referencing to memory, the processor uses only a
command cycle in order to require to read or write data into memory, then wait for the completion
of memory cycle before next memory access. Therefore, CPU speed is not laken full advantage,
memory access conflicts occur when two or more components simultancously access to a memory
location. This paper proposes the method of controlling counter restructure to meet the
requirements of information processing speed. The model used is a restructure controller with
FPGA technology. The solution of speed increase is done by maintaining the maximized chain of

memory access requests.

Keywords: restructure controller with FPGA technology: specd; parallel processing system:
performance: the mechanism of parallel memory controller.

INTRODUCTION

Current  processing systems have a big
difference between the operation speed of
processor and that of memory operations.
This rate is generally from 5 to 15 times [4,
5]. To take full advantage of processor time,
the memory is organized in parallel as an
interleaving model with S-access memory
architecture, This is a solution for memory
conflicts in accordance with parallel memory
models in parallel processing systems.
S-access model using lower interleaving
address order is described in Figure 1. S-
access method allows all modules to be
accessed simultaneously. Each module is
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associated with a data latch. The data from
cach module is delivered through latch and
multiplexer to a single data channel.

Figure 2 shows a time graph for many- word
reading  accesses  using  S-  access
configuration. Suppose that the memory
access time T, and latch delay time T, time to
access a single data word is 7:, + 1. However,
the total time to access the next string k word,
starting at module i, is T, + k.t ifi+k <M,
and opposite case 1527, +(i+k-M)1. In
both cases, (M is the ratio of CPU speed and
memory speed). The condition to access

vectors efficiently isMT<T, if not data
overflow will occur [3].
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Figure 1. S - Access Memory configuration
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Figure 3. Parallel memory control structure in M coefficient combining method
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Figure 4. Rearrangement of control block architecture in FPGA technology for memory module p 7 = 16=2"
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THE STRUCTURE OF PARALLEL
MEMORY CONTROL SYSTEM

Considering a typical and enough structure
for a system shown in Figure 3. Assuming the
ratio of CPU speed and memory speed is M, .
is the probability that a next request accesses
the next memory modules, 0 is the probability
that a next request accesses a determined
memory module, but not the next memory
module.

To improve the performance of data flow,
considering the characteristics of the system
with the assistance of FPGA technology, we
can create software architecture for
information  collecting and  information
processing. Parallel memory control structure
followed the combination method with M
factor and restructure control block in FPGA
Table 1. Address pro

technology for memory module M = 16 is
illustrated in Figure 3 and Figure 4.
Processing mode:

In this mode, specific control partition for
address channel and system control channel is
described in detail in Table 1

Where: Addr Multiplexer is a pointer to
memory module corresponding’ requirements
and SCAN Multiplexer allows right access as
scanning cycle to ensure memory recovery
time.

* Information collection:

When switching to information collecting,
specific control partition for address channel
and system control channel in this mode is
described in detail in Table 2

cessing mode control
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Figure 6. The time graph for the process of reading information from memory

After collection is complete, to read the data
just follow 2- step algorithm:

Step 1. Copy data from 16 memory modules
in corresponding position on each other. As a

in one dircction, the system oplimization is
ncarly absolute by the aid of FPGR

technology ~ with  system  architecture
rearrang hniq Archi
rearrang control system by FPGA

resull, we have 16 data regions cc
same content.

Step 2. Composite address channel as table by
FPGA technology. The result 1s that memory
space is organized into 16 parallel standard
memory modules and reading process
conducts as normal.

Suppose 1o retricve data as the order of
memory access request sequence with address
00, 02, 04, 06, 08, 10, 12, 14, 16 ... then the
system will ignore the modules # 1, #3 . 45,
H7,89,4 )1, 413,415, although there are
full of original data.

In this case the length of request string k is only
8, equal to half of maximum value of k (= 16).
CONCLUSION

This paper proposes degradation processing
system. When the task of processing is only

20

always requires data read/ write line to
achieve maximum value k = max = constant.
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MOT PHUONG PHAP PIEU KHIEN TAI KIEN TRUC BO PEM
TRONG HE XU LY SONG SONG

Chu Pirc Toan”
Dat hoc Dién hee

TOM TAT
Trong céc h¢ xir 1y song song, vigc sir dung hi¢u qué céc i nguyen hé lhong 1a yéu chu hét sicc
quan trong. Viéc ndng cao hi¢u nang, ning cao téc do gom nhiéu vin dé, lién quan ca dén phin
cimg va phin mém [1, 2]. Phén tich hoat djng cuia hé xr ]y cho thdy nguyén nhan 1am anh hudng
dén higu nang, tée d coa hé xu ly 1a: qua trinh tham chiéu dén bj nhé, bd xur ly chi s dyng mot
chu ky 1énh dé yeu cau doc hoac ghi dir li¢u vao b nhd, sau d6 phai cha chu ky b nha két thac
truéc khi co the truy cip lxcp b nhd. Do d6, khong tén d\mg triét aé tée d§ cua CPU; xung dét
truy c@p b) nhé xdy ra khi ¢6 hai hay nhidu thanh phin dung thoi truy cdp 161 mbl vi trf nh¢r Bai
béo dé xuat phuong phap didu khién tai kién triac b3 dém nhim dép imng yéu cau téc do xir ly Ihong
tin. M6 hinh dugc ding 12 b diéu khién t4i kién tric bing cong nghé FPGA, gidi phap ting téc do
dugc thue hxe_n bang cich dyy 1ri chudi yéu cAu truy cip bg q!\d Tudn dat cue dai.
T khéa: Dicu khién Gt kién iric bing cong nghé FPGA; 1o dg: he xir ly song song: higu ning;
co cdu diéu khién b nhé song song.
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