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< Hoc vien Kv thudr Qudn sur.
! Trieong Par hoe Sw pham KT thude Nam Dinh,
* Truomg Cao dang Kal 16 - KT thudt cong nghé

Su dung 1y thuyét mach khoa (Switching Theory) dé tham dinh kha nang giam 1ré thao 1ac wrong
Pipeline chire nang dat mire cue tiéu (Minimal Latency - MLJ. bai bao dé auit phuong phap tdi
cau hinh Pipeline bing phuong phap phan hoach cé sur dung cong nghé FPGA dé [hlcl I§p cau hinh
nhanh ap dung trong thiét ké cac hé xur ly song song chuyén dung nham nang cao 16¢ dé tinh Lodn.

Tu khoa: Diéu khién 1di kién triic Pipeline. ndang cao toc do tinh toan. cong nghé FPGA. xir [y

SONE SURE.

DAT VAN BE

Nhiéu khi tai chién dau la nhitng ddi tuong rét
phire tap. nhu nhimg hé théng vii khi co diéu
khién. tam xa, kha nang sat thuong Ion, gia
thanh cao | 1]. Chang la sy tich hgp cua cac hé
co. dien. dién-dién . dién tr-tin hoc... voi
nhicu tham sé ky llluﬁl ¢d méi quan hé phirc
tap phan anh tinh san sang clncn dau. Khi can
knem tra cac tham so cua cac khi tai
nay thi véu cdu phai co di sé luong mau tai
bat ¢t thei diém nao dé phan tich tinh nang
k. chién thudt theo thudt toan. Diéu nay dan

gam sat.

dén nhiém vu tao hé cé kha nang .}l'r I):/ tham
5O song song. cu thé tir thao tac noi tiép nhu
hinh la phai chuyén thanh hé song song trén
kién trac Pipeline nhu hinh 1b [2.3].

V&1 phuong phap nay, sau n nhip clock dau
tién thi cir mdi phép xu ly tiép theo chi can
ding | chu ki clock. Do viy tée dé xu ly vé
Noi dung

lan. g

mat nguyeén tac s& tang lén n
chinh cua bai bao la la 1ong

Pipeline t6i wu bang phuong phdp tai kién

hop kién tric

tric theo chuan do tré oi thiéu.
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h) Thao tic song song trén kién tric Pipeline.
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Hinh 2: Pipeline va bang gior han Reservation iwcong wng

Bang mioi han Reservaton [ dwoe su dung
dé mo ta hoat dong cua Pipeline. Mo tang
cua Pipeline dirge mo ta tong mot hang. mdi
hang duoc chia thanh nhicu CcotL mai cot duoe
thue hign trong mot chu Ky (l(:mg hé Hinh 2
13 cdu trae Pipeline minh hoa va bang gidi
Ban Reservauon cua nd, i mot thor diém 1,
néu co thao tae dicn ra ~¢ duoe danh dau (A
cho chue nang tha nhat B cho chie nang
thu i,

Nup e Tatena duoe dimh nghia ta o don i
thoi gian gita hai su khoi dau dae ap.

Denh

Reservation voi 2 hode nhicu diém

sach cam Mar bang gidi han
rong
mat hing ~& o | hoae nhicu nhip ue bi cam.
Danh ~dch cam £ 13 mot danh sach ¢t ke cac
A NgUA SN tome tng vor nhip e bi cam. \'oi
pipeline. s 0 ludn ludn duoe coi la mat nhip
e b cam.

Pecro vung dors Mot vecto aung dot [ mot
chudi «& nhi phan ¢é chidu dai N+ 1. véi N 1a
ahip wé cam lon nhat rong danh sach cam.
Vet aung dot Khi dau Cle o ¢ )
duoc tao thanh i danh ~ach cam /.

Graph trang thdi: Bao gdm cac trang thai co
the co cua mdt Pipeline. Nt graph chira
vector aung dot Nhanh graph 13 cac cung
dinh huone, di ra wr nat i di vao nat Khae i
hode chinh nat i theo tudt “OR voi vée 1o xung

dot Elhor da
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Ticu chudn MAL NAL 1A do tré wrung binh
6f thicu (Mmimum \verage Lateney) cua
Pipeline ciing 1a 0 50 nho ahat cua l(ﬁng do ud
7 1ong ~6 cuny araph,

TONG  HOP - PIPELINE THEO
CHUAN DO TRIF TOI THIEU ML
Co o tdng hop: Can el IV thus ¢ mach khoa
(Switching theon ) [3.6]. ta ¢o thé bicu dicn
mot phan hoach 2 10p cho mot ham logic bar
Vel Y} nhu sau

Nud O (v
o)oday INE oLy ) N (V) Vo
Vol Y s ooy va N/ N
Bav ¢id mo rang cho truang hop £ <uy bién.
we 1 ¢o hdi tiép tr dau ra cua mdi ham co
ban. Flon nira néu ham hoi tiép 1a iy én tinh,
thoa man di¢u kién <,7; CGloy= o (1 .
(Vie v /00102 g lanhip
déng bo cua hé thong. lae do ta s¢ ¢6 quan he
/-'(;\'|. R TR PP NG
Pre Py @) o). @, ). 6 ddy dp hop
ham @, 1a cac ham co ban rang bude chit. ti
la chung co chire nang Khong dér con tap hop
ham (ﬂ‘- co rang buge Khong chat. Dicu nay
dan i két luan 1a ndu thay déi cau trie ham
(/)l' ~¢ cho phép tao ra cac chue ndng K
nhau rén cung mot cau e @ap hop ham o
ban. Mot phan hoach 13t 1a con cie ¢, la ciu
e chive nang ¢é dinh (wong duong nhr cac
tany cua Pipeline chire nang) con cac ¢ 1
cac bo dém FIFO (ludn tuon thea man dicu
Kign @ (117) =0 (4170 Jr). o kich thude
s bién dé trong thich véi chie nany thir i
ctia h¢ thong (Hinh 3).
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Hinh 3 Phdn hoach ham logic theo kien e Pipeline chire ning

D¢ Nae dinh cace dac tinh cua bang gidi
han Reservation nham dat duoc do wré 101
thicu mong mudn, chung ta dinh nghia cic
thong so sau:

I 1a chuoi nhip tré: 13 chuoi thai gian giva
da heu hien e duge dua vao pipeline. Vi du
vaorchuhy C - (2)thile=2.2.2.2

IC 1a chudi thoi gian khot daa: 1a thoi gian ba
dau cho mai div licu. Phin we thir i (i>0) rong,
chudi la thoi gian bat diu cua dir licu khoi
diu th i, do do nd bang ong cua cac do e
cua cac khoi dau rade do. Trong vi du nay,
vor b nhaoéntacor = 0.2.0.6.8. 10, ...
G, la tp hop Khoang thdi gian khoi dau: la
tap hop cac hhoang thot gian riéng bidt gitra
cac thoi dicoy hhoi dau. Ge TG 1. vai moi
s rong doGvaty la phﬁn tr thr i va tha
trong chudi thoi gian Khoi ddu, nhurvi du trén
oG =2.4.6.8. .

Cha Y rang G xae dinh dac tinh ma bang gidi
han Reservation phar ¢o d¢ dua ra chu ky C.
NCu MmOt s ngayén | onam trong G bat ks
mot bing cioi han Reservation nae dua ra chu
ky € cing Khong the ¢o har dicm \ trén bat ki
I hang nao ¢ khoang cach bang i don vj théi
gian (\ung déng hd).

I, 12 tip hop cae khoang thot gian ¢hap nhan
duoe duoe vorn 1a phﬁn b cua G (nghia la
./ Geotrong do / la t@p hop 1L ca cac
<o nguvén duong) Voi chu hy chang a da
dua ra Mo - 00 10305 700 Vi, bat ky

bang ¢io1 han Reservation nao dua ra chu ky
C phai ¢o cac diém danh dan \ ¢o khoang
cach cho phép nam trong He. Nhu vay H
¢ho thay khoang cach cho phép gitia cée dicém
~ N6 mét cach khac, néu bang han ché ¢6
danh sach cam I'. thi chu ky C la hop le néu:
Fc H hoac F G =0.

Vitap hop He 1a vo han nén kho u Iy true
Gép. Nhuvay, can widi han no bang cach tinh
He (mode p). trong do p la khoang thoi gian
cua chu ky €. do chinh 1a t6ng cac nhip ve.
Day la su phan loai chinh xac 1at ca cac
Khoang thai gian cho phép vi chudi do cam
lap 1a1 vaén kKhoang thoi gian p. Xét vi du da
duaz e mod 2) 10013,

D¢ hiem ta hodac aay dung bang @idi han
Reservauon. phai su dung dinh ly va dinh
nghia sau [4]: Hai s nguvén i va 1eZ, trong
do Z, laap hop 1Al ca cac s nguyén nho hon
p. 1a twong thich ddi v&i He (mod p) néu va
¢hi néu’ -] fimod p)eH¢ (mod p). Mot tap
hop duge goi 1a 16p wong thich néu mdi cap
phan tr cua no 1a twong thich.

Tir do tiéu chuan MI. duoe xae dinh ¢ho cau
triic bang han ¢hé voi chu kY C phdi ¢d cac
hang voi cae diém \ tai cae thoi diém sau: 7, +
psozs - Tperong dO {7y 20 A 1op
wong thich cua He (mod p) va iy ih... la cac
s ngurén v

Su dung dinh IV nay (61 vai iop twong thich dé
Ay dumg lar bang wion han Reservation tire la
i kicn trie chu trae cua Pipeline,
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Bay gigta net tiép Pipeline o6 chae nang nhu duge mo ta trén hinh 4.
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Hinh 4: Kicn truc Pipeline va bang gici han Reservation cua Pipeline chute ndng

Xeét Pipeline trén. cor Le = 3.3, 5.3,
lc=0.3.6.9.12

Ge=1{L =t voimoii>j} =3.6.9.12.....

=72-G¢=0.1.2

He (mod 3) = {0. 1

Tir dé ucu chudn 1. cho Pipeline trén dugc
nie dinh che bang han ¢hé voi chu Ry C ¢o

cac diem N trong moi hang phai xuat hign &
cac lh(ﬂ diém z; + ;%30 2> + %3 trong do
{21 2> Malop tong thich cua He (imod 3).
Hzmg llnr hai ctia bang han ché ban déu ¢6 hai

dicm \ tai thor diém 1. 2va 3. Dé vy tri cla
cac dicm nay pht hop vai [dp wrong thich {0.

[02) thi vitri cac diém phas trong img voi
cac thot digm z, = 1;*30 zo + ;%30 2y + 1W*3

(trong d6 z, = 1.z, = 2. z: =0 1a lop wrong
thich ctia He (mod3)). Co thé thay rang diém
N dautién (vitei 1) phihop (\izy +i%3 = 1 +
0*3=1). diém \ thr hal (vitri 2) phu hop (v
Zy = <3 =24 0%3 =2) diém x ther ba (Vi tri
3) pha hop (viz, = i,*S =0+ %3 =3). Nhu
vav chimg ta khang cdn tri hoan cac diém .
DSi Vo1 hang thir nhat, kha nang tuy chon cao
hon i chi o 2 diém X nén chi can kiem tra
diéu hien twrong thich sai He (imod 3). cu thé
diem \ dau tién (viri 0) phihop (vizy + 1
=0+ 0% = 0). didm \ th hai (viowd $) phi
Imp(\\ =1y =2 2 73 =5 PO oI hana
hir cudi. Khong can thay doi. Két qua la cau
tric nas dd thoda man tiéu chuan M1

~aQ
2R

KET LUAN

Bai ba’o khang dinh kha nang luén tim duge
mot cau tric Plpe[me cho phép thoa man ticu
chuan dd wé 14 thiéu ML (Minimum
Latency) bang quy trinh tdng hop: Xuat phat
v éeto aung dét gde C, cua Pipeline dé dang
vac dinh cac thong s& Lt It Ger He wr do
xac dinh 1&p wong thich cua H (mod p): 7 -
{z1 2.z, < p}. Can cr vao 16p wuong thich
vira tim duge. xac dinh lai vi tri cac diém
danh dau rén bang Reservation sao cho phi
hop v&1 quy ludt z) +1,*p: z2 + 1y™p....

Khi tiéu chuan ML (Minimum Latency) duge
xac lap thi Pipeline thao 1ac dat tdc dé cao
nhat. Mat khac do ¢co cu tric 1di gian nén do
tin cdy chung cia ca hé théng duoc cai thién.
Két qua nay da duoc ap dung cho khau thict ké
10 hop kiém tra tham sé khi tai chién dau X3SE.
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A CONTROI METHOD OF RECONFIGURATION FUNCTIONAL PIPELINE
STRUCTURES ON THE MINIMUM LATENCY STANDARD

Chu Duc Toan ' Trinh Quang Kicn *,
Pham Minh Toi”, Hoang Thi Phuong °,
Pham Xuan Bach *. Vu Anh Tuan '

" Ulectric Penver U nnersin.

teademy of Techology and Miduary,

S Num Dink Universay of Lechiology Lducation.
Cindusiviad Eeononue and Tecluology college

By using switching theory to make a viduation of the ability 1o reduce delays inpipeline operations
achieving the minimum latency (ML) the paper proposed a Pipeline reconligaration method yvia
the partiton using FPGA technology 10 get have quick confizuration. applicd in the design of 1
dedicated paraltel processing with the aim of improving the computational speed

Key words. comrol of reconficuratton functional pipelme strucinees, improve the compaational

specd, PG technology. parallel processing
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