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Level-synchronized parallel BFS (Top-down)

« Started from source vertex

and executes following two
phases for each level

Traversal - finds unvisited
adjacency vertices from
current frontier O and
append to neighbor OV

Neighbor
oV

Frontier

QF

Level k+1

Level k

Swap - swaps the
frontier OF and the
neighbor OV for next level

Algorithm 1: Level-synchronized Parallel BFS.

o NN QNN R W N -

—
— O

[
[\%}

13
14

Input

: G = (V, A) : unweighted directed graph.
S : source vertex.

Variables: Q* : frontier queue.

Output

m(v) —

Q" : neighbor queue.
visited : vertices already visited.
. w(v) : predecessor map of BFS tree.

-1, Yo eV

m(8) «— s

visited — {s}
QY — {s}
QY

while Q% # () do

for v € Q* in parallel do

for w € A(v) do
if w ¢ visited atomic then

\‘ m(w) «— v

Traversal

visited < visited U {w}

QY — Q" U {w}

Swap




Hybrid-BFS (Direction-optimizing BFYS)

Chooses one from Top-down or Bottom-up for frontier size at each level

Top-down algorithm
« Efficient for small-frontier
« Uses out-going edges

Neighbors

Level k+1

Frontier
Level k

Input : Directed graph G = (V,A”), Queue QF
Data : Queue QV, visited, Tree n(v)

OV <0

Current frontier

for v € OF in parallel do

for w e A7 (v) do
if w ¢ visited atomic then

a(w) « v

. . Unvisited
visited « visited U {w} p=

neighbors

Q" « 0" U {w)

QF(_QN

Bottom-up algorithm

Beamer2012

Efficient for large-frontier
Uses in-coming edges

Frontie
Level k

Candidates of
neighbors

Level k+1
neighbors

Input : Directed graph G = (V, A%), Queue QF

Data : Queue OV, visited, Tree n(v)

/

0V <0

for w € V' \ visited in parallel do

Candidates of
neighbors

for v e AS(w) do |
if v € OF then

aw) «v —

Current frontier

visited « visited U {w}

OV « OV U {w}
break

QF<—QN

Skips unnecessary edge traversal




Hybrid-BFS (Direction-optimizing BFYS)

Chooses one from Top-down or Bottom-up Beamer2012
for a number of traversed edges at each level
Number of traversal edges of Kronecker graph with SCALE 26 Top-down
_ V1 =226, |E| =230
Distance from source
Level Top-down Bottom-up Hybrid %
0 2 2,103,840,895 2 @
1 66,206 1,766,587,029 66,206 B
ottom-up
2 346,918,235 52,677,691 52,677,691 oo
3 1,727,195,615 12,820,854 12,820,854 Q ® o
4 29,557,400 103,184 103,184 /o)
S 82,357 21,467 21,467
6 221 21,240 227 %
Total 2,103,820,036 3,936,072,360 |65,689,631 Top-down
Ratio 100.00% 187.09% 3.12%
= |El
Hybrid-BFS reduces

unnecessary edge traversals
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NUMA-optimized BFS

« Clearly separated to accessing for local and remote memory

— Edge traversal on Local RAM

— All-gather of local queues and bitmaps for Remote RAM

Traversal on local RAM

Vs

At each level,

No

Large frontier?

Yes

~

NUMA-optimized

Swap on Remote RAM

Top-down

NUMA-optimized

: Aggre.gates local
frontier queues

Bottom-up

e

* Searches local neighbors
from local copied frontier

—

NUMA-opt. requires two CSR graphs

« Out-going edges for Top-down
« In-coming edges for Bottom-up

% Not same for undirected graph |

@ 00
|---400f---+--1

QS

~
(=)
o2

00

Qi" .Q.|:>0

oY, (] ':>Q

N _'_ —_ S
o"; ) ::):

QF



NUMA-opt. Column-wise Graph Partitioning
* divides G=(V,A) into partial G =(V,, A,) and binds local RAM k.

— A, is a set of adjacency list that holds incoming edges to V,.

Column-wise graph partitioning Row-wise graph partitioning

VkIO (0] oOO

Adjacency matrix \\ . .
N I J

O(m) Local memory accesses only

'Q(m) mostly non-local memory accesses

Neighbors Neighbors

Level k+1 Level k+1

Level k Level k

Frontier Frontier




NUMA-opt. parallel hybrid BFS (Graph500 1./ — k&5

. HEOAZHEO—HNILEXAEY 72 LTET

BFS OFELEE
(O—AIBGBAEYFIER)

-

\

)

L NILRDEEDH

Frontier MSRD L N)LD frontier Z= =R

Unvisited vertices

Dp

\

Level 1
Frontier QF

Y.Yasui et al. :

QF

Level1 | ayql,

. QN

Level 2

Neighbors QN

\

e

R NUMA unit o] | >
\
\
a Y
NUMA unit 1
LQe‘|_!e|1 aemelz ‘%A"'gather
0 o J Level 2
Level 1 Ly Frontier QF
\, Q 1 QN1 j ﬁ
NUMA unit 2
O
[ Q NUMA unit3 |

Level 1 Level 2

Q

QN
3 3 )

NUMA-optimized Parallel Breadth-first Search on Multicore Single-node System



Local Edge Traversal

T 0 - >0 \\\ Oth NUMA node 3th NUMA node .-~ | T T
2 I TAA e I NA K+
Vi : Vo : L L] Vi I I
o/A o 34 RAM e RAM = A
Aol I | OO L
T T -
I I Y, - S ——
— L L I,/ | | | L I N .
or visited, Q" ,’:," RAM IR D
- - T - ‘\____/\_:\_\_
1 ] Sso
®~ i v 1| /TstNUMAnode ... 2nd NUMA node
V| A1 2 } /
’, T 1
o .~ i I /
O"/ + + :"
I 1|/
A4 L L)
a o« . N 1
O visited, Q7§ k-th NUMA node holds

* Local copied frontier QF

* partial verticesV,

Vk:{Vj€V|j€[

¢t ¢t

* partial edges (v, v;), (v, €Vand v, €V))

kn (k+ l)n)}




CPU time (ms)

Intel Xeon v.s. SGI Altix UV1000

Graph500 (SCALE29)

— 536.9 million vertices, 8.59 billion edges

Median TEPS: 21.81 GE/s

Median TEPS: 31.81 GE/s

Intel Xeon (Sandybridge-EP arch.)

SGI Altix UV1000 (Westmere-EX arch.)

Intel Xeon E5-4650 @ 2.70GHz
64-threads = 8-cores x 2-threads x 4-nodes

512 GBytes RAM

LN\

300

250 ~

200

150 +

100 +

50 ~

64 threads

400 GB

/.<

for Local RAM

o

nUp

—

Traversal (local) 3

| fof Refhote RAM |

Botjo Up' ‘

Rnfﬂﬂthﬁm| o
Ltk s

Swap (all-gather) =3

CPU time (ms)

L T *
Int Lv.0O Lv.1 Lv.2 Lv.3 Lv4 Lv5 Lv.6 Lv.7

Level

Intel Xeon E7-8837 @ 2.67GHz
512-threads = 8-cores x 64-nodes

4.0 TBytes RAM

300
Traversal (local) 3
==

512 threads ‘ ‘ Swap (all-gather)
250 4 1.0 TBytes , , ,

200 +

04  ,forRemote RAM

100 +

50 ~

Int Lv.0O Lv.1 Lv.2 Lv.3 Lv4 Lv.5 Lv.6 Lv.7
Level




Intel Xeon v.s. SGI Altix UV1000

Graph500 (SCALE30)

— 1.07 billion vertices, 17.18 billion edges

Intel Xeon (Sandybridge-EP arch.)
Intel Xeon E5-4650 @ 2.70GHz

64-threads = 8-cores x 2-threads x 4-nodes

512 GBytes RAM

Out of memory

CPU time (ms)

Rank.50
Fastest of single-node

on current list

Median TEPS: 37.70 GE/s

SGI Altix UV1000 (Westmere-EX arch.)

Intel Xeon E7-8837 @ 2.67GHz
512-threads = 8-cores x 64-nodes

4.0 TBytes RAM

300
512 threads
250 4 2.0 TBytes

200 +

150 - . : o
for Local RAMI

100 +

om%);;

Traversal (local) 3
Swap (all-gather) =3

for Remote RAM

Int Lv.0O Lv.1 Lv.2 Lv.3 Lv4 Lv.5 Lv.6 Lv.7

Level




CPU time (ms)

600

500

400

300

200

100

0 'T‘ T o

Strong scaling on SGI Altix UV1000
« Graph500 (SCALE30)

— 1.07 billion vertices, 17.18 billion edges

Rank.50

Fastest of single-node

on current list

« As the number of threads increases,

— local traversal on Local memory : Improvement
— swap operation on Remote memory : Keep

L:R=80% :20%

L:R=67%:33%

L:R=57%:43%

Traversal (local) =3
Swap (all-gather) =

18.76 GE/s

T
Init Lv.0 Lv.1 Lv.2 Lv.3 Lv4 Lv5 Lv.6 Lv.7
Level

128 threads

Traversal (local) =3
Swap (all-gather) =

26.17 GE/s

Traversal (local) ==
Swap (all-gather) ==

37.70 GE/s

'T| T T T
Init Lv.0 Lv.1 Lv.2 Lv.3 Lv4 Lv5 Lv6 Lv.7
Level

256 threads

T T T T T T TP 1
Init Lv.0 Lv.1 Lv.2 Lv.3 Lv4 Lv5 Lv6 Lv.7
Level

512 threads (one-rack)




%Andy Yoo, et. aII,lA Scalable Distr{'buted
I@?ﬁ%{fi— 7}—|J 0) 2 ; AjTL_, ﬁ] \ %I_I X I;;';?ur:él;ee/nBer/efcétg-OIZfst Search Algorithm on
» 2RITTDEIBFSTIFRSILANILDOEFET2DDBIE
T T —AhH3
Expand: FronterlE R Z{TAMR CTHE
Fold: Neighbors'& #ﬁ%ﬁlﬂ:‘r‘]‘cug

(Bottom-up Tld1T & FlAH 7‘&{%) C N
(1) (1) (1) 1
< C > e "
T 111 12— -—1C R f 1
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2 1 221—-—|2cC
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FlIC2BEDODT—YEANEZZSNS
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BEREYybh1,46Z2RIT—IER

Sparse vector Bitmap
» FrontierP ReTEERBNZW=TEREENFL
BitmapD A M EF

» Frontier P REHFEIE RN DR W=TE FEEHEL)
Sparse vector® AN EF
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Expand Fold
Sparse vector Sparse vector
Sparse vector Sparse vector
Sparse vector Bitmap

Bitmap Bitmap

Bitmap Sparse vector
Sparse vector Sparse vector
Sparse vector Sparse vector
Sparse vector Sparse vector

Direction
top-down
top-down
bottom-up
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top-down
top-down
top-down

Level5TiE, 7OV T+ 7IE
R EIERD84.5%7%% D T,
bottom-upMNEFIZH. KEFh
FIDTERIE0DT H2.4%75ED
C. Sparse vector CALIE L
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Efficient Hybrid Search with 2D Partitioning

| o » Our approach is based on the
g Top-down and bottom-up hybrid

search BFS. [Beamer2011, 2012]

Expand

» We realized the hybrid search
without any increase of memory
footprint.
Graph data is shared between two
search directions.
» Overlapped communication with
computation.

.: Graph data owned by a single processor Both top-down and bottom-up utilize
overlapping communication.

Sharing the same graph data between
two direction search.




'Ry & TS8R
» Graph500N Y FNY—27 TRWS Y 5 7% {FFE

» 65,536/ — K T17,997GTEPS % 3ERL
2L, BEBEOEMEELSEE{LORIBD

» SRBICOMRDORILIEZERDREE T D

T —JRT=U>2T JL—05oY
1E+15 |mem B DMEAE 81043 1200 BIERS
UZZIERT-IW UGG (64/—REXE) | GTEPS e
1E+14 1000
»n 1E+13 s 800
& 1,266 GTEPS 17,977 7
= 1E+12 pe GTEPS LE.;. 600
1E+11 ‘::/13 400
79 GTEPS GTEPS
1E+10 200
64 256 1024 4096 16384 65536
o 0
/=R 64/ —R 65536/ — K

36 BB 1 X(£65536./ — K TScale40



K Computer and TSUBAME 2.0 & 2.5

The Gra

Graph500 ranking history for
TSUBAMEZ2.0 and 2.5

ph500

BFS performance on
TSUBAMEZ2.0 and 2.5

BT
1200

November 2011
November 2012
June 2014
November 2014

20

12
??

99.858
462.25
1280
1345

Top-down only

GPU

Efficient hybrid
Efficient hybrid

1400

1280

1000

800

GTEPS

600

*Every score is obtained using TSUBAME2.0 1366 nodes or
TSUBAME 2.5 1024 nodes

Graph500 ranking history for
K Computer

462.25

400 317.09

200 ﬂ
o WL

November June 2012 November June 2014

2011

m GTEPS

November 2013
June 2014

1

5524.12
17977.05

Top-down only

Efficient hybrid

2012



GraphS00RVFI—VIZH1TH
Y CRESTF—L DR

GTEPS (in logscale)

16384

4096

1024

256

64

16

Top 1 15363 15363
K-computer

- TSUBAME 2.5 (2.0) #4 #4
FX-10 354 A A
7 SGI UV2000 5524 5524

TSUBAME-KFC
4-way Xeon server—_
/-

TTooP T

TSUBAME-KFC

SGI Uv2000

31.6

4-way Xeon server

1st 2nd 3rd 4th 5th 6th 7th 8th
Nov. 2010 June 2011 Nov. 2011 June 2012 Nov. 2012 June 2013 Nov. 2013 June 2014



RIKEN Advanced Institute for Computational
Sci AICS)'s K t
cience ( : ra)nk::,d computer GR

Dosrid A Boden

(2]

on the Graph500 Ranking of Supercomputers with David A. Bader 3
17977.1 GE/s on Scale 40 QUA— g

on the 8th Graph500 list published at the International e s me e
Supercomputing Conference, June 22, 2014. ‘ - s =3

Lo O Yty i

. =]

Congratulations from the Graph500 Executive Committee Rlenar Murpay 3
=S~ g

Marc Snir




The Graph500 List in June 2014

http://www.graph500.org
« Measures performance using TEPS (# of Traversed edges

per second) in graph traversal such as BFS ( )
Fastest of
Rank . , : Number Number multi-node
3 Machine Installation Site ol § é
A of cores
nodes g
K computer (Fujitsu et KeCSC
Distributed " Institute for
1 1 242 4 17977.1 =
Memory g:stte?:;m uter) Computational Science 65536 524288 40 9 N o G
PErESmP (AICS) 5 B
Global Scientific
. . TSUBAME 2.5 (HP - Information and
Dﬁg:ﬁg:;ld 12 12 Cluster Platform Computing Center, 1024 12288 36 1280.43
SL390s G7) Tokyo Institute of
Technology
Shared ismuv2k2 (SGI - SGI The Institute of Fastest of
Memory 42 42 UV 2000) Statistical Mathematics 640 32 131.427 i
single-node
Distributed TSUBAME-KFC (NEC  Tokyo Institute of
Memory 46 46 self-made) Technology 32 384 32 104.31
GraphCREST-
Sandybridge-EP-
Shared 2.7GHz (HPCTECH o Fastest of
Memory 52 52 Corporation - Kyushu University 1 32 27 45.71 .
Intel(R) Xeon(R) CPU single-server
E5-4650 @ 2.70GHz
(4 sockets))




BFS T4 #E BFS & 14 gE

TI24=T1XEED GTEPS & MTEPS/W

4-way Intel Xeon E5-4640 2.4GHz £ T #{EEER

« BFS T4£8E GTEPS & BFS & 114 8E MTEPS/W [ZH BT S EE
— RCALY RELGSIE. VTy FMULZWESIARLY
— FECY Ty ML SIE. ALY REUEZWIESHARLY

Kronecker graph (SCALE27; 1.34 {ETE =, 21.48 {E4%)

HTa7OFERAIE
/ BEHHEREIZHELHS

30 60
Degree-aware GTEPSS) [— /é 4
25 | Degree-aware EMTEP /W) //\ _ 50
20 Reference gGTEPSS) [ N 6?:?1EE>|H§(:‘¢‘ 40
- 7 Reference (MTEPS/W) ] EELDEEDL B E
S — 0= s
é 15 | Ngmﬁ_opt. E'(\;/I-l-}EPS W)/zf - _ /li!ﬁ:lﬂ%@ EE,jJ/ﬁ% | 30 (é_:
~opt. 3
“10 | -~ \ 0 | L 20 S
5 %I I I - 10
0 o | | | 0

1x1 4x1 4x2 |1x16 2x8 4x4
(1) (4 (8 |[(16) (16) (16)

Degree-aware
¢ x t CPU Affinity (Number of threads)

FERTDIVTYNEEOTEENEBLIEZ DM,
FhLlED TEPS MMEEIZKY TEPS/W £ ET S

T
2x16
(32)

(32)

4x8 4x16 w/o 4x16

(64) (64) (64)

Ref. NUMA-opt.

64 AL v K (4-socket x 16-threads) T
29.0 GTEPS & 45.43 MTEPS/W % 3ZERL




Android OS ETCO#EEER

e Android NDK (Native Development Kit) @ FI| F
— F—\~NyRDDIEL C/C+ TEIEETIEE (Java [TREIZARRE)
— GCC ZR—R&EL/AR -V DR H
— OpenMP [Z&KBHALYRHFIETHE &5:1R% GCC HLED TRV VB

« Android Developer Tools [IZ&AA45 (> - #5i% 2T T
SONY Xperia-A-SO-04E

Step2. /N1 T DERE CPU : 4-core Snapd.ragon
“ ” T RAM . 2 GB
adb push” aA< >k

Step1. Android NDK [2&%
0ROV A )L
CC=arm-linux-androideabi-gcc

Step4. RITHERDIF
Step3. Android Developer Tools “adb pull” AR

[2&kBO5 42, Shell [ZkBIRE
“adb shell” a<w>F

Android Developers: http://developer.android.com.




MTEPS

Xperia-A-SO-04E £ T BFS &
HEBHBRL

. B (IR BRENE

500 AN

Reference (4) —&—
Our BFS (4) ——

400

300 - S
100 fEL ED
MEHE

200

100 —

= 1% BE

Android OS I KR CHHHIEEDRIRETIKZA S

1,048,576 (=
16,777,216 (= 224) ¥

2720) =

s

)

AN—hT7 AV
SONY Xperia-A-SO-04E
CPU : 4-core Snapdragon

N
Y/,

RAM : 2 GB
10 11 12 13 14 15 16 17 18 19 20 \
Number of vertices logy(n) (SCALE)
Implementation SCALE MTEPS watt MTEPS/W
Reference (p = 1) 20 3.25 3.15 1.03
Reference (p = 4) 20 4.58 3.22 1.42
.3 This stud =1 20 136.29 3.23 42.25
BERAL Y REE This study Ep - 23 20  248.08 2.99
BHHBEDKRFIEXEW : y AP~ ' '
Bt This study (p = 4) 20 477.63  3.12




The Green Graph500 List in June 2014

http://green.graph500.org

« Measures power-efficiency using TEPS/W ratio
Big Data category

Rank MTEPS/W Site Machine ?::: Scale GTEPS Nodes
GraphCREST-
A E> 1| 59.12 Kyushu University SandybridgeEP- 30 (28.48| 1
GRS Sgenh 2 o 2.4GHz
GraphCREST-
2 | 48.29 Kyushu University Sandybridge-EP- 30 [31.95] 1
2.7GHz
3 | 3521 Tokyo Institute of GraphCREST-Custom 31 | 138 :
Technology #1
Tokyo Institute of
4 | 28.88 MEM-CREST Node #2 30 | 7.98 1
Technology
S 17.24 Kyushu University GraphCREST-Bulldozer 31 |13.63] 1
6 | 14.06 e TSUBAME-KFC 32 [10431] 32
Technology
7 | 1248 TheInshfu’reofSTons’ncol crmuv2k2 30 113143 7
Mathematics

Small Data category

Rank MTEPS/W Site Machine ?::: Scale GTEPS Nodes

2 | 235.15 | Kyushu University GrophCRESg—]X Fpeno-Zl-SO—
| 3 | 230.41 | Kyushu University [GraphCREST-Xperia-A-SO-04E 20 | 0.74 1
4 | 204.38 L. SR T EBD-GoldenBox-Prototype 21 | 1.64 1
Technolog_:;y
5 | 180.76 | Kyushu University |GraphCREST-Xperia-A-SO-04E 21 | 0.59 1
6 | 171.77 | Kyushu University GrcphCRESI)-]X Fperlo-Zl-SO- 21 091 | 1
7 | 153.17 | Chuo University |GraphCREST-Xperia-A-SO-04E| 143 | 20 |0.478| 1
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BODIC.org
(BigData & OpenData in the Cloud)
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TI7RFERUVHERBEILTATIVICESKBET 570 E

Lt Z:Np HE# @b 7 LT X LDELT

1. MIPGE S BHEHERIRE)DIHE: 0-1 BRERDE =n T5HEEITH LT 02

2. HIALIEI KA ZEHDEIBRE M FIETEDER (CPUa7 b DO KEIER Ly ifi
5 : o ¥HyNEDER)

3. T —2E(310° LI (BHEHDOE) \

4. EERECERIRE., EAHE (P3) BE. R7oa—) ) LG E D L RE

hfE  SIBXBRIREL T I T R LADEST

) M

/N

1.SDP(EEIE EIEFTEGRE)DIZES: n=1THDKRES, m=HFIHIX DM TETEEIL
HEZ On® +md)

2. BRI DIER ERTALERE S Z i FIETE DE A (CPUa T FID D KIRER LR ifi
FIA LD, §121E CPU+GPU IZ&BEE1E)

3. 7T —AE(F 10 LIT(FERZEHDE) : 10° LLTF(HFIFEE)

4. 508, L —3IbT—D HIR—IROEA—T U1 E DixE L EE

TB 55 IBHT7 TR LOEST
1. 34O AMZFE(I R ERERERE  E—TE)DEE: n= M, m=F#THE
E(IEHEZ O((n+m)logn)

2. JoEROBLEHMECIEIEBLT1—(E—TR) RS> THRE, A
EVHEENRERN (CPUIT7 FIDDKBREAL YR HFIA LAY, FEA
F—U BT Z R DB RIRIET S 7AEE)

3. 7T—ARE([X 102U LT (570 m#EBE) )

4. FREIER. PV —JNTORRDERZEZTHTE  FRDED, RULE
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TE:J 77 IV X LDELT

1.5 ’f HARTE(I N R R R e E— T =) DB S n= A%, m=ETEHEE O(n+m)logn)

2. FSOERDBMMGEHMECIXELET1—(E—T R 2B\ THE . AT EHBEENTTE
B (CPUa 7RI D KIRER LRGN FRID & EERA L — U T Z K BB RIRES S TIE)

3. 7T—A2E(X 102U LT (570 m#i s

4. RIEWEE. RYNT—VATOEANDEEELHT, KRDRED. RUVLEBRIZHITH5E
(FRDIGEH)EEHE

« BFS(TE25EEZE) O Graph500 : IRaAVE 1—4 £ T Scale 40 (2498, 24 $) DT 571
¥fL T 18 TeraTEPS M4 EE (Top-down & Bottom-up & Level Synchronized BFS)

Shortest Path (Fx%2 %) = IBM BG/Q £ T Scale 38 (238551, 224%) D 5 71ZxL T
3.1TeraTEPS 4 BE(Delta Stepping & Bellman Ford D /\AJ1) k) > 8759 S5T1Z
*xf L Tl&Highway hierarchies %z & D RIILIE N H Z)
«  Maximum Flow (ExX7H—) = Push Relabel jENDEZ > rE?D (2@ 2>
4,588 /|, 18,537 A DU 712 L THRRIA—D 4~553 DEITHFH]
e Centrality (FIDM%) > BIARELIEHGFTEFLE
- B RIZEHRINTULSH 2 (Degree Centrality)
— BRNMNRERIZEFEFNS[EIE(Betweenness Centrality)
- RULEVEAFTTOREER (Graph Centrality)
— B HEETOEFEEERHE (Closeness Centrality)

. %@1&@7)»:UXA&‘J IWEZHFE

Minimum spanning tree : £1{K
— Strongly connected component : FEEFERL S
— Spectral clustering : 2 7M175IZ&IH (Laplacian Matrix) > EEEFTE > 97X R2IY
— Hyper ANF : Neighborhood BEZIDEEL : mx M5 thop TELHET ARy =2 (x,y) DETE



TS5 RRUVHMEREILSAITIVICEIKRBFRTS7NEEE
« KBERLVY-—DEEEIDIRANU - VO T =R U CTHEBGETZRIRT
BDFIEET S DUIBE R Z KT D
o KIRED S JNBERE(ILITOIBRHNSEBRIND
— JSO0BA7ILVTIZLADET: REESTE. XY I —ORTOZBRDEEEZHTE, SROBEHRA.
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