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T OZXELEHR RS BEMEMLE, ST —HESHTAXETHE RS #B8I0E, Kk
MTFRESBEANTIFRAL. REHBEERENAUEEFRHREE, CRMHN ARSI SEK
ERRRLETF.

X448 RS 35, #as

fES TN76

18 &

e mm B 2% R T JLHE, (H84]4558 F§ T RAID(Redundant Array of Inexpensive Disk)
ASGHR—ARFHEAR, EX RAID MERERFETILVENEE, MTEH n MREHBRNFE
2%, BESMREHTHRYHEN F, NENSREWPHERYEEN F/n, HRLHEE
R,

MFNE n fE, —MRREEATAEMELY, ik RAID R45449 RAIDS , TEHRIGHL
RFFH « (n+ 1)-parity ., ZHROBFREBEENE | +FVHEMBEREFTHE TR
H8F], XEMT n+ 1 MEEFHER—MEERR, HFTLELEEN n MIEFEERN
BAEHITIRE. (n + 1)-parity W&FH LM AMGER S ZHNH, ENARZLAETIEE
WE ZTFHNIRSR L. HE n EEN, FEMRERMNRKEBEYEE. HYM
HAREHERE %, MTE m ARBREWERL, BERKE m MHEERBPBEARERH
RS(Reed-Solomon) Zg#5.

7 RS iR fech, ZH B E MFRFEH I A RERFELE. MEBREFEERE
M EERBGRE [ EEERE. SRR THERSBREMNEST EERAERE, T/
mAl, EAEAMER, BT EEEEALE LS AERERA O(me2™), FMRT T KA m
% F R E S B, BEJUE, AE/NEA I E AT R A s BiRE P49,
K Z BT Systolic FEFIZM LAY BARSCR . XL R AERE 159 | 47
et (25 fuxdqm B8 | EXEMMEEEHITESS, WIAEENUARTE. Xk 4] B9
R RIS N Ay R, SeEk (9] MIRASAF AT ERELH, sk [6-8, 10] KA
BB HE T, LR 3 MOrRNERAEEE RENBR O(m?), O(n elogym) 5 O(m),
O(mn elogy,m) ; O(m?), O(m) . XHk [2] RAFAFHAHE, HERMETEE R REE N
O0n) . EFESE 2m AR E—AN R, BRESENAREARREE, BERIEENE
W FE R, EYEEE S A AFERRD.

25 SRR PR MRS TR A M SRR e E Y (88 L, #8248 Brunner % A% i #9121ERY Euclid
LA RIALE (GCD ;  Greatest Common Divisor) H#k, BT XHZEER —MEIE,

BB SRR, FUSTAEEM, SR AT INRKARIE, ZHE L
R B EREZRE Y Om?) , B S s — I HiRgR, HEREERY O(m?) &
%, EMWAFEEESTH Systolic MFILHM, HALABEHFEH RS FBRHF LM,
AR T: 8 2 FAFEARE GF2™) FitEEHMBREEHZE Euclid Hi,
% 3 WIRMET T RS FME % — B E Euclid BiEmy#—HB1E; %4 WREX
1R EE R L R ARER BT, BREREIUHITT .
1 2000-11-24 Wg®|, 2001-06-09 EH




692 B F 5 fF 24 %

Cir
4%
b=l

2 A R B GF2™) Pt EE Sk iE 2 H BB E Buclid B %

RS #i%55: 728 Aocwk [10) . A ESck [10] A BayiRm kit £, Ha i AR
R BRI R s E R BR S EL.
1276 BRI I R BRI R R Z B BB IEH) Buclid BEEWT: £
G(z) — xm + gm—lmm_l +gm_2£nl—2 4.4 gz + do (1)
A GF(2) #yaT£mA, o HEM—ITHR, METEHFTE:

ki

™ = gmo10™ 7 + g2a™ T+ g+ go (2)
MF a, BI—1H 2™ A1 {0,1,0,0°,---,0*" 72} fERE GF(2") , LRFAGHERE
{1,0,02,---,a™ 1} o, ZIEFHENTCETURTHINEDT m WLk, 5 Ax), B)
5 GF2™) FHFH A TR LTAFEER, Clr) K A(r)/B(x)mod G(z) 897, Bl

A(Z) = @mo1 ™+ apmoaz™ P+ apr + ag (3)
B(m) = bm—lmm_1 + b'm—‘,Z-T'”_;2 + o+ b+ b (4)
C(il?) = Cm—ll'm—1 + Cm—'l-'lfm—;) R & E e 4 (5)

EREZTXWARYBETHRE (0,1}, FrEBRENREBITE 2 845, 9 A(x) = 18, C(z)
A B(x) RyEI%L.
FEXCHK [2) &, Brunner A Bl 4 T —4MZ1EAY Buclid 23zt GCD &%, HE T
MA
R=DB(z);S=G(«z);U =1,V =0
count=0;
for ¢ =1 to 2m do
if r, =0 then //(rpm TmR R F 2™ WA 2D
R=zxR,U =2z+U mod G(z);
count=count+1,;
else
if s,, = 1 then //(sym AR S & o™ Wiy Z%%0)
S=8S+R,V=V+U;
end
S=zxS5,
If count==0 then
R e S, U &V, [/(3c#i84E)
U=2+U mod G(z);
count=count+1;
else
U=U/z mod G(z),
count=count—1;
end
end
end //(HBT U B9{EH 1/B(z)mod G(z) , it#{H K 0)
ERFETRE 2m WERFAHBEER S —RERBEARE N0 552, 1B count=count
+17 # « count=count-1 ” 7£ 2m YOERFEHIT m K. HLH LRk, K [2) BT —
PTHAFHBRAKEN, ZEEHEA TR EFERER R, BF:E& T Systolic FEFIRYLI, H#
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BETES #0E. HAE S Systolic BEFLHMFERE 2m RKERPHARZFH R —BH
fEk, HEHIT U =z U mod G(z) , HHt4T U = U/z mod G(z) .

3 35 IE 89 Euclid 3 04 IE

EEREREPRNEFEIETEREEENTTUAMEREU = A(z) #REU =1, 5%
1% U = U/z mod G(z) B, EREER U = 2™/B(z)modG(z) M ARHALEN U = 1/B(z)
xmod G(r) , HEBPNRALEHE, RITATUE 2m KERFTREFPAT m K U = U/z mod G(z)
#4E, Fet, MEH U = U/z mod G(z) BIEFHHTIIT V = z+V mod G(z)(* RFRIE,
TR . B4, #ER e S;U 0 V;U=z+xU mod G(z); T V = z+V mod G(z) ;
R& S, UV, it EREE, A TEMEE / BRikkfE
R=B(z):;S=Gx);U=LV =0
count=0;
part A :
fori =1 to 2m do
if r,, = 0 then //(rm TR R F 2™ WA RED)
R=z*R; U =z +U mod G(z); (Key operation I)
count=count-+1;
clse
if 8, = 1 then )
S=S+R;V=V4+U;
end
S=zxS;V=zxV mod G(z); (Key operation II)
If count==0 then
R & S U eV, [/(X#RE)
U =z * U mod G(z);
count=count+1,;
else
count=count—1;
end
end
end
part B:
fori=2m + 1 to 3m do
U = U/z mod G(z); (Key operation III)
End //(#tE+ U #9184 A(z)/B(z)mod G(z))
AE RO ETHEIEE, B EEEET—AFREAZER C(z) *2™modG(z) , HFH
SNEEE 2™ NTTESRANER., FEMEESRS R (2] A EERME], TEEIRAE
B T —BHEE, MBS EE ST Systolic B3 LEL.

4 F E 4 (Key Operation) #9531
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, -1
R=rpz™ +rpm 1z + -+ ria+rg

; i 7 ,
S = szm + S‘m—lzm + -+ S5+ S

m—1

o,
U=1um_12 F U2z wgr +oug

r - m—2
V= vpm12™ a2 4 oy + g

(1) R =z« R ¢

A
~

o p 1 ( .,
R =rpa™ +r,_ 2"+t rye+rg

A (6) #1 (10) KX THEAEE: R=zxRAFE r, =0 W RET A HATEE,
rg =0
ri=ri_;, 1<i<m

FEH, Xt S=u2zxS IREMHRIMLEL.
(2) U =z U mod G(z) ¥4k

4

I,

7y — -2
U'=up, 2™ +ul,_5z™ 2+ e+ uf = 2% UmnodG ()

B (17) &,

m—1

2" modG(z) = gm—17 + g™+ g+ go

1€ (8) AR (13) &, FFRHE (14) KWLUHES H TEEY X AR

I
Ug = Um-1Y0

u; =Up_1g; tui—, 1<i<m-1
B, V=2V mod G(x) LT LR I Ry %,

(3) U =U/z mod G(z) #fE
BT g=1, B (14) &

1= (" g1 24 g oz Pt g2 + g1)rmodG(x)

M EXFEATAT LIS B T EH AR

x_lmodG’(z) = @™ g2 + G273 o + g1)

A
4

[— m—1 ! m-—2
U'S w1 2™7 Fup, 52™ 7 ol 4w = U/emodG(w)

18 (8) # (18) AN (19) R, AHSH FTHIIL R,

/ —
Up—1 = Uo

1L;:u0gi+l+ul+], 1<i<m-2
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LSRR RS FMBREFRAPEY / REEENE RS, B bR, FTREH
RS B3R EAIFAT AR A BEFLI, WIS R IEEE, M Ky HTEE.

5/N 4

AXFEHR T RS FMWATEE, MIBEEM Euclid ik, RET —MHES THAR
B8 RS IR0, HAMEERBIPEEE. BHXAMRHEENRNRES IS TEEHE
gytits, EF FPGA #1 ASIC ##489 L.
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RESEARCH ON HIGH SPEED AND
PARALLEL RS DECODING ALGORITHM IN DISK ARRAY

Wang Fuwen Dong Yangin Li Bing
(The Forth Institute of the Second Artillery Corps, Beijing 100085, China)

Abstract A method of high Speed RS decoding which is propitious to parallel implementation
is presented in this paper. The method is suitable for error correcting decoding with high
speed data recording system of disk array and high speed data communicating system. It is
successfully used in high speed data recording system of disk array.

Key words Reed-Solomon decoding, Disk array
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