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Algorithm 1 MopPT on process i

Algorithm 2 RECONSTRUCT(EV;) on process %

1: v & d;
2: for Phase s =1 to oo do
3 PVi[l.n] « [L,...,1];
4 (Round 1)
5: send v; to all processes;
6: for all j €Il do
7: PVilj] + v; (if v; ¢ {0,1}, store L in-
stead of v;);
8: if w € {0,1} occurs at least n — t times in
PV;[1..n] then
9: V; — W,
10: else
11: v, + 1
12: (Round 2)
13: SVi[l.n] « [L1,...,1];
14: send v; to all processes;
15: for all j € Il do
16: SVilj] + v; (f v; ¢ {0,1}, store L in-
stead of v;);
17: if w € {0,1} occurs more than 2t times in
SV;[1..n] then
18: Vi — w;
19: accept; = False
20: else if w € {0,1} occurs more than ¢ times in
SV;[l..n] then
21: Vi ¢ w;
22: accept; = True
23: else
24: vi + L
25: accept; = True
26: (Round 3)
27: EV; « [L,... 1][L,..., 1}
28: send SV;[1..n] to all processes;
29: for all j € Il do
30: EVi[j][1..n] « SV;[1..n];
31 if i recovers from fault then
32: RECONSTRUCT(EV;);
33: ¢ « s mod n;
34: if w € {0,1} occurs more than t times in
EVici][1..n] then
35: CU; — w;
36: else
37 cv; + 0;
38: if accept; = True then
39: Vi ¢ CUs;

1Ly, Z2I/I77%8RETHLEEX, MorT
BEEATNITY) XATHS.

1: for all j € Il do

2: if w € {0,1} occurs at least n — ¢ times in
column j of EV; then

3 SVilj] « w;

4 else

5: SVilj] « L;

6: if w € {0,1} occurs more than 2t times in
SV;[1..n] then

7: U; W,

8: accept; + False;

9: else

10: accept; < True;
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n=Y X5 DPT (Disjoint Path Transmission) &
Mopt DR EINS.
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Algorithm DP-Byz: DP-Byz i3 MopT DLLTFD
3 o0MEF % DPT O UH LICBE# L 7-
LOTHB.

e 5-74TH : DPT(v;, PV;)
e 14-16 178 : DPT(v;, SV;)
e 28-3047H : DPT(SV;, EV;)

EE 3 7T XA DP-Byz i G € G(o, 8) £ T
n>3AMnoa>2f -1t DL EITBEBILYF
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DP-Byz B&i# & 2 2Bl % BT 5.
HEWERRERESGOK VW, Vo,..., Vi B
FREEIST7E, G= (V1 UuVaU...UV, E) Th
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ROZERL, V| S Vol <. L Vi #IRET 5.

F2k>2302 W= |Vl=...=|Vial=1&
T35 . n>3NnD0d>2ADELE, FLLESS
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Algorithm 3 DPT(w;, X;) on process i

1 Wil.n]l.a] « [L---L][L---L1];
2. LAST; «0

3 (Roundr (1<r<f-1))

4 forr=1tof—1do

11:
12:
13:
14:
15:
16:
17:
18:

19:
20:

21:
22:

23:

33:

if r =1 then
for all j € Il do
for all k =1 to a do
send (w;, k, 4, j) to wk[2];
for all j € N; do
send v; to j;
else
for all (w,k,h,j) € NEXT; do
send (w, k, h, j) to ﬂ,’ij[r +1J;
for all j € N; do
send v; to j;
NEXT; « 9
for all messages (w, k, h, j) received do
if (w,k,h,j) arrived from ﬂ',’:]. [r -
then
if |7r,’§j| =r+1 then
LAST; —
{(w, k. h, 5)};
else
NEXT;
{(w, k,h, 5)};

if 7 recovers from fault and v arrived from

more than ¢ processes then

Vi U,

: (Round B)
: for all (w, k,h,j) € LAST; do

send (w, k, h, ) to mf [|mk |];

. for all messages (w, k, h, 1) received do

if (w,k,h,i) arrived from =f[|7F,| —
then
Wi[h][k] « w;

: for all j € Il do

if w occurs in W;[j][1..a] more than (8
1)t times then
Xilj] & w;

1]

LAST; U

«— NEXT; U

1
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3.2 Algorithm KP-Byz

I7S5T7GDOEERIST G, G LRILEAES
FY, G LTHMRRLE THELOREEDN 2
SOEAMIBAERST 77 THDH. AEHTIL GF
EToT7ATY XA KP-Byz 28R T 5. DP-Byz
L FIBkIZ, KP-Byz b G*F L THEEMEELZER
35712 Y XA PerT(Permeate Transmission) &
MorT OB EIND.

PaT D7 AT 7 %#%HHATSH. G LT XM
LOEMRELL ThHd 7t ANREE LY() &
T3, 7akR i BT atRichEHRm, BHE
T2HEEEZXD. T, BRODF UV RTiiXG*
EoBETeEX, 2EY Tutxje LE(k)iTm;
BREETD. ROT UL RTIR, TukRje LE(k)
o A RO 0V RTCRITRoTEm; &
EETR. ZoLEFLEOS o RITHEL T
T, BETovXiim; ERRBA v E—VERE
THAREMSRSHD. 2T, rtRje L (k+1)
WCEBETEHE, GFOMELY, jIXLE (k)BT S
TutAD5L, PR ELEBEOT R LB
LTWA0b, jiddR{tbkBOAYE—VY%
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DIy RIZOWTHEROBERITS> 2L T, 7
T Rr TR, 7etRje Ll (r+k-1)iX
m; #HRFLTEY, GOERY Dg ¢T3, 57
Y FDg—k+1#8THEITRTOER 2R
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X, BB ¥ETH. w37 RR i BRTRTOT
TR eITHELEWAvE—UTHY, X, 01T
fOTu¥Rje UNDRITRoT w; ZHNT D
THOEFNNTHD. Bat BOBEBEY L F o #fE
BEETDLE, EX7atRi B DPT(w;, X:) %
FEITT2L, PaT RTHIZEEE 0t X j € F,
T Xilj] = w; BRY LS. £70¥ LGk, G,
LE(€), Dg ZE>TV3bDORET 3.

B2 kE>2AERETD. TUVRrplBOT, &
TatR i MEw, ERFEL, GF ETPerT(w;, X;) &
EITLIEBE, EBROTotRi¢F,, LEEDN T
TR ¢ Fp IKOWT, T K T Xl = w;
B2, 212U, rp =19+ Dg — k iX PerT 28
KTITB5 0 FThHB, £, AEERKIT, 7
TV Rrg b ry ORI TIIABHEREIIRZ IS,
Algorithm KP-Byz: KP-Byz i3 MopT DL T D

3OoDMH5%E DPT OFUH LICB E# 2 /-
LDTHD.

o 5-717H : PerT(v;, PV;)
o 14-16 T8 : PerT(v;, SV;)
e 28-301TH : PerT(SV;, EV;)

FE 4 7VHY XA KP-Byz 13EBDTS 7 G D
kRGFETn >3tk >200L X IBEILY
vFUoRBRMEER RS .

DP-Byz & Rk, KP-Byz b, 52757 LTIk
BERTNTY) XL ERB,

R3GHRELULED “LolE” %E275 7 (lol-
lipopp 72 7R°RRTZ57) 35, n > 3t o
d> 2tk %, KP-Byz ix G* L CBEIvHF o F
CEBRBEEEL. 2L, dix Gk 0K ERET
H5b.

3.3 ETNIZLAERDE

AETiE, Buhrman ¥ 2] DEF AV ET, BEL
Yo FrABRELREZZ. TOEFLVET, 24

Algorithm 4 PerT(w;, X;) on process ¢

1: (Roundl)
2. for all j € N¢ do
send (w;, ) and v; to j;
: for all messages (w, j) received do
if (w, j) arrived from j then
Xilj] « w;
if ¢ recovers from fault then

e R AR~

if v arrived from more than t processes
then

9: v 0,

10: (Round r (2<7 < Dg —k+1))

11: forr=2to Dg—k+1do

12: Will.n)l.n] « [L, -+, L][L, -, 1];

13: for all j €Il do

14: if i € LY (k + 7 — 2) then

15: send (X;[j],j) top € Nin;

16: for all j € NC* do

17: send v; to j;

18: for all messages (w, j) received do

19: if (w, j) arrived from p € L]G(k+r—2)
then

20: W.lillp] + w;

21: for all j € {pli € LS(k+r —1)} do

22: if w occurs in W;[j][1..n] more than ¢
times then

23: Xi[j] « w

24: if ¢ recovers from fault then

25: if receive v more than ¢ times then

26: V; U,

Xy hT—27Tikn >3t G(a,B) Tin > 3t D
a>2(8- 1), EEOTFT7DEkTETHEn > 3t H»
Dk>UADEXIBBEY L FUABBBEEAEL Z
ERTED (R . —H, ¥RV FREDLS
BIZBBIL, S5 AHRMIOS 7 RT
BEL T\ bRWET IV (8] T, HEDE
BRREL2DBED, HWES 2w RBIIH L THE
LB R, REFBENKRELIRDE (R2).
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FTATY XA | FETigtE
FLXy hT—7 n>3t n <3t
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% 2: 8] DETNTORE

) XA | RETfetE
XY NT—7 n > 6t n < 6t
G(a, B) a> 26t or
G* k>4t d< 4t
4 F&O

FHETIE, —BOXy NI —F TOBBEY
FUABRBRICIOWTEL, ST 20BBEYF U F
VEET7NVTY) XA DP-Byz & KP-Byz ## R L7-.
DP-Byz i¥, EBORAMICR I EL S DRKR
ERDRE b o BFETHLORT T 7IZBNT
n>3A N0 a>2B-1tDETIIBEHEYF T
CABRELYM®RL. —F, KP-ByziX, n> 3t »>
k>2 0L X IZBBEY L FUoABMBEMHI L
BTEX5.

EHLDTNIY XL b DT T 7 ETIEEER
WHLTERETHIN, n>3thod> 2 THAHE
BE0r7I77 kTR FUERBBREHBI TV
Y XLREERREATOHARY. B a2
OEYFAL 2 ERIZOVWTHDLh->TELT, =
NHIIRBRTRIN TNV,

i, BHEABBTE-DICHNERT VY FEM
1LV KREVFEDO—RDORY NT—T TOTNVH
YZXBIZDOWNWTYH, SHROBEL2->TNS.
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