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TOM TAT

Piéu khién toi wu khong gian nhé dé ndng cao téc dé cho cdc hé xir Iy song song la van dé rdt
quan trong, vica mang tinh khoa hoc vira thiét thue, nhiéu nganh, nhiéu linh viee can vmg dung. Mot
trong nhitng nguyén nhdan co ban lam giam hiéu nang cua hé xu Iy song song la sy xung dot khi
truy cdp téi bé nhé ding chung. Bai bdo nghién civu dé xudt mé hinh nhé ding chung cé bé sung
co cdu bg dém ¢ 16i vao. M6 hinh nay cho phép toi wu b nhé ding chung bdngphwangphap cdp
phat dong. S dung cong ngh¢ FPGA dé dang tdi kién triic hang doi theo tham sé kich thude m daé
16i wu héa cdu triic bd nhé cho 16p bai todn la gidi phdp ndng cao hiéu nang, nang cao toc dj. Mo
hinh cho phép sir dung cdc bé nhé kich thude 16n nhwng toc do khéng téi han dé ndang cao dg tin
cdy cho hé xu ly song song.

Tir khéa: ning cao hiéu ndang, Iy thuyét hang doi, cong nghé FPGA, hé xir Iy song song.

ABOUT A METHOD OF RAISING EFFICIENCY OF PARALLEL PROCEESING
SYSTEM BASING ON QUEUING THEORY AND FPGA TECHNOLOGY

SUMMARY

Optimal control of memory space to raise speed of parallel processing systems is a scientific
and practical matter, which is very important in many branches and fields. One of the major factors
reducing the efficiency of the parallel processing system is the conflict when accessing to the
common memory. The article studies the proposal of the common memory supplemented a buffer
structure at the input. This model allows optimizing the common memory by motive supply. Using
the FPGA technology is easy to re-build the queuing according to parameter with size m to
optimize the structure of memory for problems as the solution of raising the efficiency, raising the
speed. The model allows to use the memories with big size but speed is not ultimate to raise the
confidence for parallel processing systems.

Keywords: raising efficiency, queuing theory, FPGA technology, paralle processing
systems.

1. PAT VAN PE phan xac sudt xung dot giira cac bo xir 1y, can
nang cao kha nang phuc vu cta by nhé va giam
thiéu t6i da xac suit xung dot hon nita. Bai bao
nay trinh bay viéc tmg dung 1y thuyét hang doi,
quy luat phan bé Markov va cong nghé méi
FPGA nham giam thiéu tdi da xac suit xung dot
khi truy cap tai nguyén dung chung, nang cao
hi€u nang, nang cao tbc dd cho cac hé xur ly
song song.

Cac hé xu ly song song thi van dé toc do
va giam thiéu tdi da xac sut xung dot khi truy
cap tai nguyén dung chung dugc quan tdm
nhiéu nhat nhim dap tmg céac yéu cau nhiém vu
cia hé théng, day ciing 1a van dé dwoc nhiéu
nha khoa hoc quan tam, nghién ctu. Véi giai
phap trudc day 1a sir dung céu triac bd nhé dan
xen bac thép theo kiéu kién triic S-access hodc
C-access. Tuy nhién diéu d6 chi giai quyét mot
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Vé mét phuong phap ndng cao hiéu nang...

2. MO HINH BQ NHO DUNG
CHUNG

Xét mo hinh bd nhd dung chung trong hé
xtr ly song song hinh 1.

Tir khth chayin mach
1
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Tén khéi chuyén mach

Hinh 1. M6 hinh bg nho dung chung

Hiéu ning tham chiéu E ¢ day duoc dinh nghia
nhu ty so:

E= Nacc/ NaccO

V6i Naee-s6 luong cac tham chiéu thanh cong
t61 bd nhd dung chung va

Nacco- téng sd cac tham chiéu toi bod nho
dung chung.
Mot 1ap luan don gian cho thiy rang néu coi xac
suat cua mdt tham chiéu thanh cong 1a E, thi so
lugng cac phép thir dé bao dam mdt tham chicu
thanh cong la:

= : 1
il-E)Y'E = —
Z( ) z

i=1

Déi nugng phuc vu

Hang dol phuc vu kich thusc m

>

Cdi cqu phuc wu #0
Coi cau phuc wu #1

Co cdu phuc vu #n

a)

Bay gio ta goi P 1a x4c sudt dé thanh ghi
tham chiéu & 16i vao rdi khi mot ludng tham
chiéu khéi dau mot tham chiéu toi khong gian
nhd. Tur d6 ta c6 biéu thic quan hé:
;:£+(1];f) (1). Biéu thirc hiéu ning nay co

EE, 7).

thé viét lai nhwsau: p—__ “%»
PE, +(1-P)E,

Trong do: E 1a hi¢u nang cua by nhd song song
dung chung; E; 13 hiéu ning cia mot chiéu &
muc bang logic; E, 1a hiéu nang ctia mot tham
chiéu khi thanh ghi tham chiéu 16i vao ban; P 1a
xac suét tai mot thoi diém thanh ghi tham chiéu
161 vao rdi.

Biéu thirc (2) 14 mo hinh toan hoc dé xéac
dinh hi€u nang E cua kién trac bo nhé dung
chung trong hé xur ly song song véi by dém
dong vai tro hang doi ¢ 16i vao va 16i ra mo dun
nhé vat 1y. Trong md hinh nay ta can xac dinh 3
dai lugng la xéc suét P, hiéu ning E, va hi¢u
nang E; tor d6 khdo sat theo md hinh tinh hi¢u
nang véi viée cip phat dong tham sé kich thudce
hang doi m.

* Xdc dinh dai lvong xac sudt P

Pé xac dinh P dua trén co s& cua 1y thuyét
hang doi, qué trinh tham chiéu t6i bo nhé ding
chung 1a qua trinh Markov va c¢6 phan bé theo
luat ham mii (M), thoi gian phuc vu cua bd nhé
la x4c dinh (D), khong gian nhé phuc vu céc
tham chiéu bang 1 va kich thudc hang doi cta
mdi mo dun nhé bang m (hinh 2b).

Tip hop CPU véi
cdc luéng tham chidu
Khéng gian nhé dang Iling doi kich thude m |1
chung

Mé dun
nhé #1

Mé dun
nhé #2

Hang doi kich thrdc m cho
m&i mé dun nhé

Hinh 2. So d6 hang doi tong qudt (a) va so do hang doi cho hé xi Iy song song (b)

Bing cong thirc tinh xic sudt theo quy tic
M/D/1/m, dé dang xac dinh dai lugng P trong
mién tham s6 quan tdm. Bang 1 1a cac gia tri P
trong mdi quan hé voi kich thuéce hang doi m va
p (6 day p=A1T,, A latdc do tham chiéu
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Bang 1. Dai lirong xdc sudt P trong moi quan hé véi kich thuée hang doi m va p.

p m=1 m=2 m=3 m=4 m=5 m=6 m=7 m=8
0.1 109099 10.9955 |0.9999 1.0000 | 1.0000 1.0000 1.0000 1.0000
0.2 ]10.8333 09820 |0.9985 |0.9999 1.0000 1.0000 1.0000 1.0000
03 10.7694 [0.9609 |0.9946 |0.9993 |0.9999 1.0000 1.0000 1.0000
04 10.7148 [0.9346 |0.9863 |0.9973 |0.9994 |0.9999 1.0000 1.0000
0.5 10.6672 10.9043 | 0.9731 0.9923 10.9978 10.9994 10.9998 |0.9999
0.6 10.6253 [0.8707 |0.9535 109826 [0.9933 [0.9974 10.9990 |0.9996
0.7 105880 |0.8358 |0.9279 ]0.9661 09834 10.9917 10.9959 10.9979
0.8 10.5553 [0.8005 |0.8971 0.9415 10.9648 [0.9783 |0.9863 | 0.9912
09 105262 [0.7655 |0.8619 ]0.9089 |0.9357 |0.9528 |0.9646 |0.9729
1.0 105000 ]0.7313 ]0.8240 [0.8699 |0.8968 09144 ]0.9269 |0.9362
* Xdac dinh dai luong hiéu n‘dng khi cdac hang _ gx(T —-1)
doi cua cac modun nhé da day E, : Goi M 1a p2= T[l+gx(T+1)/2] "
ma trin chuyén doi trang thai cho m6 hinh nay
(vo1 Mj; duge hiéu 14 xac sudt ma trang thai tlep P 2gx
theo 14 j, trang thai hién tai 14 1) thi M duoc biéu ) T[l +gx(T +1)/ 2]
dién nhu sau:
p = a
=
l =gz qz/t qu/t qr/t quft TT1+gx(T +1)/2]
3 ? g o g 3 Thay po ¢ trén va giai phuong trinh an x ta co:
0 0 1 o 0 0 1 2ng*T(T +1)/b -1
B q(T +1)
L Dodo  p, = 2
o 0 0 - 1 0 | 1+/1+2ng°T(T +1)/b

Xac suit tién nghiém cua bat ky trang
thai ndo phai bang chinh tan suit xuét hién cua
trang thai do6. Goi p = (po, P1,--+» Pz» -+, P T) 12
vector xac suat tién nghiém cua T +1 trang thai
va chiing duoc xac dinh tir mdi quan hé pM = p.
Ta co:

po(1- gx) + pi
+p3s=p2;...

+ p2 =p1; pogx/T
+ pr = pr1; pogx/T

=po; pogx/T
pogx/T

T
=pr z p; =1 Giai hé phuong trinh ta dugc:
i=0
-
1+ gx(T+1)/2°

= qx .
1+ gx(T+1)/2°

p. dugc tinh tuwong tu.

T day ta tinh dugc E=— o0
qp, + (1= py)
29

2 -1+1+20g*T(T +1)/b

2
E,=(q,T,n,b)= L
2q—14++/1+2¢°nT(T +1)/b

ap dung dé tinh E, ta chi can thay T boi T, :

24 (3)

E, =
2g~1+/1+2¢°nT, (T, +1)/b

* Xdc dinh dai luvong hiéu ndng khi thanh
ghi tham chiéu [6i vao o trang thai roi E;
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Vé mét phuong phap ndng cao hiéu nang...

Pé xac dinh Ey, ta gia dinh rang mdi ludng
tham chiéu s& chi & mot trong ba trang thai:
trang thai ty do (i); trang thai thyc hién tham
chiéu thanh cong (ii); trang thai thyc hién tham
chiéu khong thanh cong (iii). Ta c6 (n-1)/2
luong tham chiéu c6 muc wu tién cao hon va
mdi ludng nay cé thé tham chiéu téi mot trong &
md dun nhé, mdi mdé dun nhé cod hang doi kich
thuéec m. Nhu vay xac sudt dé mot tham chiéu
khong thanh cong s€ 1a:

M do do
2km
pn-1)
2km
_(n-1)
2km

S=1- =1-fe 4)

trong do

Goi p = (o, B, ) 1a vector xac suét tién nghiém
cua ba trang thai. Cac xac sudt on dinh nay co
thé dugc xac dinh qua moi quan hé p =1I'p.

Twr quan h¢ nay ta co:

a=(l-q)a+(1-qB=1-q(atB) (5)

B =dq(atp) + &y (6)
o e A Y F
EU 0.8 |-Noi-—- >52"_'_‘“ - L“;\-—_,?
RN R N = 4 B A —~
s 04 |- - - . -
| — h:_'_“-—-_._,:‘
I S—

v = (1-8)(qatqpty) (7)
Sau khi bién d6i ta duoc két qua:
g 512402 +(1-2g-g2)" +4q(1-g) (8)

2(1-q)

3. KHAO SAT THEO MO HINH
TINH HIEU NANG VOI VIEC CAP PHAT
PONG THAM SO KiCH THUOC HANG
POI m

St dung phwong phap tai cAu hinh cua
cong trinh [2] bang coéng nghé FPGA dé thay
d6i kich thudc hang doi m, tirc thay ddi cach nbi
mach cua by nh¢ FIFO (First In First Out) cho
phép cap phat dong tai nguyén phan cirng cua
hé théng mot cach twong 601 dé dang, cu thé
trong truong hop nay 1a cdp phat dong kich
thudc hang doi m cua bo nhé dung chung trong
hé da xir ly. Bay gio ta s€ khao sat hi¢u nang E
theo biéu thirc (2) cho mién tham sb can quan
tam, cu thé P duoc tinh trong khoang bién thién
cua m tu 1 t61 8, Ep dugc tinh theo cong thirc
(3) con E; dugc tinh theo cong thuc (8), ta s€ co
mot loat cac do thi quan hé, trong d6 dang cha y
1a cac dd thi sau:

3
A

] o 10 15 z0 25 =0 35 40 45 S0

Chu k¥ bd nhé To
Hinh 3. Hiéu nang E cua hé da xu ly phu thugc

vao téc dé bo nhé T va kich thude hang doi

Hinh 3 biéu dién hiéu nang cta hé da xir Iy nhu
mot ham cua chu ky b nhé. Puong cong 1 chi
ra trudng hop bd nhd khong c6 hang doi ¢ 16i
vao (m = 0) phuc vu cho viéc so sanh véi cac
truong hop khi hé théng c6 kién trac hang doi
voi m = 2 (dudong cong 2), m = 3 (dudong cong
3), m = 4 (duong cong 4). RO rang la m cang
tang hiéu ning E cang it phu thudc vao téc do
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tham chifu n

Hinh 4. Hiéu nang E cua hé da‘xb}
Iy phu thuoc vao so lwong luong
tham chieu va kich thucc hang doi

bd nhé nghia 1a co thé su dung duogc cac by nhd
tbc do thap cho hé da xir Iy hiéu ning cao. Mit
khac néu str dung cong ngh¢ FPGA [2] dé dang
tai kién trac lai hang doi theo tham sb kich
thudc m dé t6i wu hoa cau tric bo nhd theo 16p
bai toan thi hé da xtr 1y s€ vira ¢ hi€u nang cao
lai vira c6 d tin cdy cao. DP6 chinh 1a muc tiéu
clia bai toan tong hop cac hé vi xur 1y chirc nang.
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Hinh 4 biéu dién hiéu niang ctia hé da xir Iy nhu
mot ham cia cua s6 luong ludng tham chiéu.
Duong cong 1 chi ra truong hop bd nhd khong
c6 hang doi & 161 vao (m = 0) phuc vu cho viéc
so sanh v6i cac truong hop khi hé thong co kién
tric hang doi véi m = 2 (duong cong 2), m = 3
(duong cong 3), m = 4 (duong cong 4). RO rang
la m cang tang hiéu nang E cang it phu thudc
vao so lugng ludng tham chiéu nghia 1a ¢ thé
tang 5O luong cac CPU Ién cho hé da xu 1y de
gidi quyét cac bai toan sb 1on nhu cac bai toan
¢6 co so dir liéu 16n nhung c6 hé sé phan ra cao
(tuyén tinh hodc can tuyén tinh).

4. KET LUAN

Hi¢u nang cia hé da xtr Iy nhu mot ham
cua chu ky bd nhé va chi ra kich thude hang doi
m cang tang thi hi¢u nang E cang it phu thudc

TAI LIEU THAM KHAO

vao toc d6 bo nhd. Hé thirc nay ciing cho phép
biéu dién dugc hiéu nang cua h¢ da xtr Iy nhu
mot ham cua sd luong ludng tham chiéu tir phia
cac CPU c6 trong hé va chi ra rang kich thuéc
hang doi m cang tang hiéu nang E cang it phu
thudc vao so lugng luéng tham chiéu, nghia 13 co
thé tang sd lugng cac CPU 1én cho hé da xtr 1y
dé giai quyét cac bai toan sb 16n nhu cic bai
toan c6 co sd dir liéu 16n nhung c6 hé sb phan ra
cao. Néu sir dung cong nghé FPGA sé& dé dang
tai kién trac hang doi theo tham s kich thuéc m
dé t6i vu hoa cdu tric bo nhd theo 10p bai toan
thi h¢ da xu ly s€ vira ¢6 hi¢u nang cao lai vira
c6 do tin cdy cao. Do chinh 1a muyc ti€u cta bai
toan tong hop cac hé vi xtr 1y song song chirc
nang. (Phan tng dung cong nghé¢ FPGA sé& dugc
trinh bay cu thé rd hon trong sd to1i).
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