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Contribution

MAP-SVP: the Massive Parallel Solver for Shortest Vector Problem
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The International Conference for High Performance Computing, Networking, Storage, and Analysis

https://www.latticechallenge.org/svp-challenge/
2Tateiwa, Nariaki, et al. "Massive parallelization for finding shortest lattice vectors based on ubiquity generator framework." 2020 SC20: International
Conference for High Performance Computing, Networking, Storage and Analysis (SC). IEEE Computer Society, 2020.
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Ubiquity Generator framework
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https://ug.zib.de

UG framework

LoadCoordinator(LC) Base solver : Initiator
Loads are coordinated by a special process or thread I/0 , presolve
(any) Base solver (any) Base solver (any) Base solver

Using API to control
solving algorithms

Using MPI or C++11

Using API to control
solving algorithms

Using MPI or C++11

Using API to control
solving algorithms

Using MPI or C++11

for communications

<

for communications

4
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for communications
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for communications

Base solver : Initiator
I/0, presolve

{

SVP solver

Using API to control
solving algorithms

Using MPI or C++11
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The Darmstadt SVP Challenge

SVPREEYV I NI I ZDIANRFTA1>3>

HALL OF FAME

~ a-approximate SVP \
Euclidean Subm. Approx.

finding v e L(B)\ {0}
SUb]eCt tO ”V” S C( Al (L(B)) 1 180 :::: 0 L. Ducas, M. Stevens, W. van Woerden vec Sieving ZDOaZti 1F:::J(:)r2

Position Dimension Seed Contestant Solution  Algorithm

02-8
\ 2 178 3447 0 L. Ducas, M. Stevens, W. van Woerden vec Sieving 20022-18_ 1.02725
_ \ 4 3 176 3487 0 L. Ducas, M. Stevens, W. van Woerden  vec Sieving 2020~ 4 54411
— N = W L g -—— 10'13
WFLB)ICHITDIRRNRT NL IV 2020-
4 170 3438 0 L. Ducas, M. Stevens, W. van Woerden vec Sieving 05-12 1.04690
Sho Hasegawa, Yuntao Wang, Eiichiro L 2021-
= 5 158 3240 0 FHASREE vec Sievin 1.02311
SVP ChallengeCl& Fujisaki o o2
e a=105 6 157 3320 0 L. Ducas, M. Stevens, W. van Woerden  vec Sieving 291>~ 1.04906
) Sho Hasegawa, Yuntao Wang, Eiichiro _ 2021-
. (L(B)) — GH 7 156 3219 0 LS vec Sieving 292 1.01986
1 ~ N ' . M. Albrecht, L. Ducas, G. Herold, E. 2018-
(&=xa T F)LJ)LA@}EIE{E) 8 155 3165 0 Kirshanova, E. Postlethwaite, M. vec Sieving g yg 1.00803

Stevens, P. Karpman

PMERENS
. BEORERERE

RS EICRBIEEEN 180RTD5ER (20214288 H).

1. FROEMEEREL =12, vl / GH (£1.04 T30,

2. BRfFsfRL DB SN MLOERICEES TORL

RO MLTHNEHA MCBEENS 20
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TABLE 1
COMPUTING PLATFORMS USED
Machine Memory / node CPLJ CPU frequency | # of nodes # of cores
HLRN IV 384 GB Intel Xeon Platinum 9242 (CLX-AP) 2.30 GHz 1,042 100,032 (96 x 1,042)
ISM 384 GB Intel Xeon Gold 6154 3.00 GHz 144 5,184 (36 x 144)
ITO 192 GB Intel Xeon Gold 6154 (Skylake-SP) 3.00 GHz 128 72,000 (36 x 2000)
CAL A 32 GB Intel(R) Xeon(R) CPU E3-1284L v3 1.80 GHz 45 180 (4 x 45)
CAL B 256 GB Intel(R) Xeon(R) CPU E5-2640 v3 2.60 GHz 4 64 (16 x 4)
CAL. C 256 GB Intel(R) Xeon(R) CPU E5-2650 v3 2.30 GHz 4 80 (20 x 4)

LABFDEER (L FECDRE TITD TLD.

- MPIZOTXRDHZER.

« 1O7(C170O0REZDHETRIU\AI/IN—X L YT > TBEIIMER LI WY).
« LC & Solver (F1D07OTCXRICEINDYTS
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1B DR Treixz B

&2 MAP-SVPIZL 3 SVP F¥ L vy OFidsk

K3 127RT, ¥— K 3D SVP Fv L v YDETEAE

try | Norm | JTMURE | #Process | Wall Time Machine
| 3186 1.11435 4,608 6 hours ITO

- 3186 1.11435 180 11 hours CALB.C
3 3037 1.06218 4,608 6 hours ITO

4+ 2956 1.03397 4,608 6 hours ITO

5 2956 1.03397 49,152 12 hours HLRN IV
6 2922 1.02202 5,184 100 hours ISM

7 2790 0.97573 91,200 6.3 hours HLRN IV

Total 2790 0.97573 ~ 147 hours

ot | ¥—F | Norm | EflEREX | #Process | Total time
35 2516 0.97173 120 551 seconds
104 85 2520 0.97010 120 214 seconds
82 2529 0.97719 120 432 seconds
29 2597 0.96979 2000 792 seconds
111 30 2635 0.98382 2000 541 seconds
2660 0.99467 2000 611 seconds
191 4 2780 0.99706 2304 682 minutes
2 2809 1.00820 2304 481 minutes
127 3" 2790 0.97573 91,200 147 hours
127 1" 2890 1.01429 9,980 31 hours
130 1" 2935 1.01923 103,680 180 hours

*+ RO N LEBUSD Tz (T B EDET B TEZTIMAP-SVPZ
EITUE. CORICIE,ZDOHFDERADTOTREE wall time

AiHEDHIEZHEH L TLD.

T CNSORE(IFTECER TRV, BifFRix B0, B UL (F

ZNUCTD(SEVWEDTH DIz s L.

ENUM
RR ) — FORF

— checkpoint and Restart —

DeepBKZ
BERZRF
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130:RTTDKRAFERS
130RTTDRIEETR (TS )LL2870, FEBUREL 0.99413

R4 130G, V— K 1D SVP F¥ LV IDEFTERE

try | Norm | JEZfUfR%EX | #Process | Wall Time | Machine
1 2994 1.03979 103,680 24 hours HLRN IV
2 2994 1.03979 4,608 30 hours ITO
3 2974 1.03275 70,200 10 hours ITO
4 2974 1.03275 103,584 12 hours HLRN IV
5 2935 1.01923 103,680 14 hours HLRN IV
6 2935 1.01923 4,608 36 hours ITO
7 2935 1.01923 103,680 24 hours HLRN IV
8 2935 1.01923 4,608 30 hours ITO

Total | 2935 1.01923 ~ 180 hours
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Root Hermite Factor

1.0090 A

1.0085 -

dimension 120

1.0100 A

1.0095 A

—— # of process = 1 (cal B + cal C)
—— # of process = 16 (cal B + cal C)
—— # of process = 64 (cal B + cal C)
—— # of process = 128 (cal B + cal C)
—— # of process = 100,032 (HLRN V)

_—
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[X]: 12087t DSVPICEE 9 B IITRoot Hermite FactorDIEFS
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Conclusion

+ UGTL—LD—%N—RITHLULSVPYILINTHS
#FDIEEHAR D EEL = X7 LAMAP-SVPZRHFE L IZ.

» FESRER(C KD MAP-SVPZRILT SVP Challenge (C&HWT
= 127 RuDsEOFFICAINUIE. \
CNEBRREEE 7 )L T U XACE D VIV TER SN
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Future Work
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