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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]
[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

ZIHS3! 10-2022-0006904
5288 Ba TR AES, 7 TR delA HEY Fu wE 42 AAY 5 ok AFeha wuy
WEAQ FAD oo W ¥ wmE (S

W, #84 1)S E£gdor B
Y 4ok A2YE FHEE 7] Ast] 47e ¥ wEE 2 As /] A4E AE(AE 59, 2F) o
gold 59 wEg FelsEgd F oot EE, T oA 53 s Aele] AuE 74 £3 wEd] S A
BowE Abole] A AR AoAE, 2 F Adudt W ¥ wcg 3@se Aud @ F delA) 1
dre o g2 F oA

S 14

Reduction(A, B) = Cost;(S) - Costg(S) — Cost;B(S)
— Costj{uB(S U {AUB}\ {A B})

a4 e oA 9 ws AFFES L wggge b £ 119 HE §5E F2AE JES U

:
o}

aeE gof ASRE 279 S wE A € S4B € S7b 2% ol 9o, 34 1selw, Y REAe
E:_

SHE gk Asge 2l £3 wE A € S B € S7h AR 3F ol Wold U A%, 594 l6eltt.

i,
)
ol
S
=
1o
hS
#
o>t
m
"
1o
ot
o
:
0
=)
w
a
Lo
%5}
0
)
v
<4
I
Az
e,
=
D
[aN
=
o
=4
=
=N
>
>
rir
X}
5)
o]
N
=
o+
5]
09
N
&=

= 9o A2He £ wEE AR 2F olulel A& 1§HHY Nal £ wEE BAF shingled
o wheth, 2 3 S A € 9 shingled et ol 4olsE TA49 AU Bf3FS hel o

f(A) = 51612 (min

h(u), min h(v)))
(u,v)€E |

T e £ s AFBES = a0l i} 2F o] 9 Aol EUd shingle(Z, f(A) = f(B)S zt=
o, FAFoRE 7+ TR Tl HuU A5 (A, 500) =& 2 FAEY w74 shingleS AFEste] Hul A4
(A1, 10) W WbE-oR $3 w25 Ygr, EE z
o] Aulm Tz Al hE YA s 0(IV]) Azt
A 7o) 7e)= min(h(u_).min(u.v,egh(v))% ANE T A e

Skal ol= O(IV]) Alzrel ddvh= Aol el gt

=~ 4
&
b
I
o,
w
=.
=
%,
@D
o
R
2
[«0
ol
s
=
s
54
=
+
=
>
=~

RE £33 =2 A € S f& f(AE Ak

U aok Asde FUS FRE U F o 59 wEE 9 F o wcE wEdos sy, 19
Ugreedy) sl S18# 3 AAE 8xskstel (sl Azg 48T 5 Ak, o 98,
o WAl H5R 7 FuE A% CF = eolA A : =

A

log,|Cl & 292 Aes o] 3 w= 4 F 7] AFBES 2 ol 5= gir},
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[0113]

[0114]

[0115]

[0116]

[0117]
[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

ZIHSd 10-2022-0006904

o 17

Relative_Reduction(A, B) :=
- Cost’ ,g(SU{AUB} \ {A B})
Cost:"(S) - CostE(S) - CostZB(S)

Al walA, A% Bl AE AR AXE AWsls @Ale] wlgoel vl Ash B Mo A% wlE (5ot
21 10)9] Aotk 8k 170] A4S 23shH, A9 BZF 9@ 3 == A U BGI)E BHIE +
AT, ZYZ Qo A 2HL oE W, AlEH OIS T WHEse] JAE AAAL F QY.
o 18:
1+8)7! ift<T
o(t) = ( )

0 ift=T

o714 ti= dA W HZE dEidy. AS BE A U B2 ¥

= et Au Bell @ 2= 2y AX7F AA (6
F)Fa, A U Bl AT 9 dA= dudoz Y (Es dF

st/ Bash) o] Sell Foixl mlg (5,

ol

A (13)0] Aew Costaus(G.G) y1 zasm = o %
2 (e 16 (20))7F AdAG 6()E =984 ZS o

(1
or. a9 oe, tE FREE 247 598 wow Ad 4 9

g @oF AAELS 7} FR oA A5 ¥ s gow FoE AFFtossn HA IS A Folu
AR FEAE 28T F o e, oleld FAE R ASd FA4, A% dA @ o) #%
max(log,|Cl,1) &&2] A3 F5 W&o =¥ coF a2 F4L& A4 HAA Fe=vh

AgEThs ol frel@th, shbelwl 7t £3 QA Wolmd Fo Size(®) AhE AEA  PEg Ao

A5 (A, 21082 S| +1082 ©max o] 7] wo|t},

Size(G)—k
2log, |S|+log, @max

£ =
(2) REpoll A

(3) Pe] 2+ 51 Aol os) REP] 5717k O oleleb, 49 A2 Wolman,

9 A mE THE Qo AsHE 8oF 1ALE AP A BAF MEGID) FF NG FRE ALE
@5 . old, 1A gF % acfolvks B RSt ME F /N vE G5 ANGORA, 1
F one e A (E 57t FolAe W, Y wmelo] FAebA Wi 4o ad=E 44T F U

U AAe] e I gof Asge REES BFHE A3t FA TR %e QAQHDES AAT
toS2sh B ASTORA R £ F o) 2 1AL A (IE F 1F)E ANS 5

Q Aol mhe e eok Asue shiz BEW mSES A4 W, B IS At 20lekel wE
S gom AW YL Fal, SEE AN S Avk. EH, AF A BLES A gozd & g
e(dlE BW, 80 ) olael) (e EFF 1AZE 2ok & Atk

gl HBE FAE Hedle] FHLL, AEEdC] FASE, U/EE Hudo] FHLL L AZE
THeAS 2For TAY & Arh. AF Fol, AAENA MHE FH W FHLrE, 4§ 5o, =z
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[0128]

[0129]

[0130]

[0131]

AN, BEET

T —=

, ALU(arithmetic logic unit),
F+H, FPGA(field programmable gate array),

AFEE ol galel FEY 5 AUk,
o £ZEGe] GBAHE FBE & AUk,

R, A

A, AR, 24, A R AT SR Aok,
WE AT AR, AR Aleielld Bae A%

Ll H2- O3]

(processing element) H/HEE 54 39 A 84AE X293 F IS &
= i

5 N9 ZEAA EE e Z2AA 9 e
(parallel processor)9} 2, Y& A2 4 (processing

A8 As ZFEA|A(digital signal processor), m}o]=
PLU(programmable logic unit), v}o]
(instruction)S A&t FH 4 AE & oAwgr Fx e o],

A AAE £ AANO0S) L A7) £F AA A e

ojsel AE #Isteq,

SIHS31 10-2022-0006904

ARTZAMA, Ee
olgel W AFE EE

et

-OL J[m

5 &
_\_4 _04 —!}'E OE
M o2 24 off n\“

7 AA= Az EYo0e Add Sudle], ©olE

3ol A Sk AsE Aow A

7bR A=, A" AT S5 09 A" 84
ehet T ATk, dE B0, A XA
SEEHE ¥ ¢

AT, ES, ¥E Z2AA
configuration) = 7}&3}c}.

AT EYOE FFE ZE 13 (computer program), iE(code), W& (instruction), T o] & sl o]4t9
23S 2§ gorn, d3te U2 FASEE AHEy AAE FAANAY SHHeR e AFHoe=
(collectively) A8 A& HWHIT 4 U}, iiE?]Oi D/E= dolEe, A7 A 9ste] A=A

Al G WE L= dolHE AlEstr] fske], ojd
Z=] (virtual equipment), AFE A wja] &= ZX| o
AAH AFH A=y Aol FAkE o], EAE

T3 77,

T4 8 2 (component ), =
TA 8} embody)® 4= T, AZEY]

o2 AAEAY A" Fx k. AZEgo] 2 dlo]H

= 3y o] AFE #E JbE 71E wiAe AFE 5 .

AAlefef wE e ekt AFE FUS Fote] FdE ¢ v T2 BWE JEHE Fdyo] HAFE &
5 7t WA 7152 5 Ak, AV HFE 35 Jbs vAe =20 gWE, dely w3, doE & 5
S W5o® Ee xFete] XTI S vk, A7) uiAe] VSHE Z2a9 HES AAdE flste] 53
AAEL TAE AEIAY AFH AZEC] GAdA FAEo AR Thee Y = Avk. ASFH @
= 7k 715 wiAY] ddde st= taa, 2231 taa 9 A7) HeolZeh & A7] w) A (nagnetic media),

wjj %
(magneto-optical media), % & (ROM), Z(RAM),

J)(optical media), Z=EHEZ
ZoA HEY S 2o Z2a3 dySs AAstan FIPs=
(e}

ty=A(floptical disk)9 7 A71-33 wj A

= Swe) pAY shudlel FAsl mekEh, weoasl walel doli Audeld o6 wEolAE A% g
Aol mEww ohel dEsed S AgHA AFEA d@4 298 £ Je 1F do] ;=g
B

olgat el AAEe]l % WHH A Rl o8 APHot, A ERol A Bdel A4 7
A Aeh g71e] AARE v £4 % wgel s, B Hol, due J14Ee] 4ud W o
2 MR FYEAY, R/EE AYE A28, Tx, AN, 02 5o PYsiEel 43d wis oe g
2 A% EE 2@EAG, dE THSE Tt ZEEA st gAY ABsdE 8% At gye
.

=
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k1
N2
%]

Algorithm 1: Overview of SSyyM

Input: (a) input graph: G = (V,E)

(b) the number of iterations: T

(c) desired size of G: k
Output: summary graph: G = (S,P,w)
S {{u}:ueVi; > initialize G to G
Pe— {{vy,V,} €Is: {u, v}€E}
te—1; > t:iteration
whilet < Tand k < Size(G) do
generate candidate sets S; € 2°:
for each candidate set CES; do

greedily merges supernodes within C €S and adds

new superedges selectively ;

~N o O W N —

8 end
9 te—t+1,
10 end
11 if Size(G) > k then
19 greedily drops superedges from P so that Size(G) < k ;

13 end
14 retun G = (S,P,w)

EH6

Algorithm 2: Merging & Sparsification in a Candidate Set
Input: (a) input graph G = (V, E)
(b) current summary graph G = (S, P, w)
(C) current iteration number t
(d) a candidate supernode set C
Output: updated summary graph G = (S, P, w)
1 num_skips «Q :
2 while num_skips < max (log, [C| ,1) do

3 | find a pair {A, B} that maximizes Eq. (17) among log, |C|
random pairs of supernodes in C ;
4 if Relative_Reduction(A, B) > 8(t) then
5 merge A, B into AUB bothinSand C; > merge
6 remove the superedges adjacent to A or B from P ;
7 add the superedges adjacent to AUB to p selectively
so that Cost 4 ys(G, G) is minimized ; > sparsify
8 num_skips«—0;
9 end
10 else
11 | num_skips < num_skips + 1 ;
12 end
13 end
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