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Anbopyc
2007r.

Anbbpyc-8C
2016r.

Anbbpyc-4S
2014r.

Anbbpyc-2C+
2011r.

Anbbpyc-S
2010r.



QAHS‘.E;[ \ CocTtaB Ol1O AnbbpycC

v" BasoBble CUCTEMHbIe
oMonmoTekn u
NHCTPYMEHTbI

Ccyba

CpenctBa obpaboTku
OOKYMEHTOB

v" Cpenctea paboTbl C CETbIO

v £A3bIKKM NnporpamMmmMmMpoBaHus
n cpeacTtea paspaboTku

V' MynbTumeana

<S

NucTpymMeHTBI
pa3padoTKu




DOoO0O000D0D 0

MLICT
3NbBPYC

CYBb[A B OINO 3AnbLO6pyc

PostgreSQL-9.5.2 (9.2.3,9.6.1) }}h 'S

MySQL-5.5.49 Postgres-xL  PostgreSQL
Postgres-xI-9.5

MongoDB-2.4.0 @ GREENPLUM ‘
SQLite3-3.8.7.1 DATABASE m

Memcached-1.4.33
Redis-3.0.2




Mbtrvc

Kon-Bo AuckoB: 16 OouckoB 2.5 ¢
PEXMMOM ropsivyen 3amMmeHsbl

KoHTponnep: LSI 12 Gb/s SAS 9300
YunceT: Onbbpyc KA

NMpoueccop: 4 npoueccopa Anbbpyc
4C, 4agpa 800MHz

ON: go 384GB DDR3 ECC
NMutaHune: 800W

UHTepdencol: 2 x PCI-E 1.0 1
x8, 2 x PCI 3
Cetb: 2 x 1 Gb/s, FC(onunoHanksHo)

PaspaboTtka «3nbbpyc-4.4 BO»
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Peanunsauua maHgaTHOro pasrpaHmyeHus

MLUCT
3/1bBPYC pocTtyna B OMNO 3nbLb6pyc

request

Access

MoHuTtop

| _ <= MaHAaTHOrO
subject object pasrpaHuyeHus
label label AocTtyna
Allow/Deny

response

AupeKkTopua

dann

coKeT




MLICT Peanusauua maHgaTHOro pasrpaHmyeHus
MbbPYC poctyna B CYB[] PostgreSQL-9.2.3

request

elmac_have_acces

)

response




Mopenb benna-Jlanaaynobi B
ONno 3AnL6pyc

Mbtrvc

4 N

[Nonb3oBaTtesib
YpoBeHb gocTtyna

3anvch «CeKpeTHO» 3anuch

X N

YTeHune HTeHne

X

UTteHne
qonueg

vV Y 7 Y
He cekpeTHO CekpeTHO CoBepLUeHHO CeKpeTHO



ey

NpousBogutenbHOCTb PostgreSQL-9.2.3

C MaHAAQTHbLIM pa3rpaHny4eHmnemMm AOCTynMna
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Mbtrvc

ApPXUTEKTYPHO 3aBUCUMbIE HYacTu

#if defined (__e2k_ )
#define HAS_TEST AND_SET

#define TAS(lock) tas(lock) “3aHnAT0”

typedef int slock_t; “cBobogHO”

static__inline___int
tas(volatile slock_t *lock)

{

return __sync_lock_test_and_set(lock, 1);

}
#define S_UNLOCK(lock) _ sync_lock_release(lock)
#endif




Mbtrvc

Sync_lock test and set, sync _lock release

register <val_type> prev_val, value, *addr; register <type> *addr, value;
asm volatile asm volatile
("1:<ld>0 %[addr], %[prev], mas = 0x7" ("waitld c=1,st c=1"
"o "<st> %[addr], %[value]"
" <st>,2 %[addr], %[value], mas=0x2" : [addr] "=m" (*addr)
" rbranch 1b" : [value] "r" (value)
"o : "memory");

: [prev] "=&r" (prev_val), [addr] "+m" (*addr)
: [value] "r" (value)
: "memory");

return prev;



Qﬁt&%ﬁ Overhead B npodune

3,05% postgres [.] LWLockAttemptLock

2,53% postgres [.] bt compare

1,85% [kernel] [K] __ schedule

1,83% libc-2.23.s0 [.] _int_malloc

1,60% pgbench [.] dopr

1,57% libc-2.23.s0 [.] malloc

1,55% postgres [.] hash_search_with_hash_value
1,28% postgres [.] PinBuffer

1,26% pgbench [.] doCustom

1,24% postgres  [.] dopr Tps(no dopr) = 34207
Tps(dopr) = 35502
2,38% postgres ] LWLockAttemptLock Ynydwexue Ha 4%

[.

2,32% postgres [.] bt compare
1,66% libc-2.23.s0 [.] _int_malloc

1,60% libc-2.23.s0 [.] malloc

1,34% postgres [.] LWLockRelease

1,29% [kernel] [K] __schedule

1,25% libc-2.23.s0 [.] _int free

1,14% postgres [.] hash_search_with_hash_value
1,01% libc-2.23.s0 [.] vfprintf

1,01% pgbench [.] doCustom
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1 ATpnoyThbI
- Builtin’bl
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anbtepHaTuBax (___builtin_expect)
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anI MEHEHUEe NOoACKA30OK KOMMUIIATOPY

static void tuplesort_heap_siftup(Tuplesortstate * , bool N
SortTuple *memtuples = >memtuples; SortTuple *tuple; inti,n;
if (-- ->memtupcount <= 0)
return;
CHECK_FOR_INTERRUPTS();
n= >memtupcount;
tuple = &memtuples[n]; /* tuple that must be reinserted */

/* iis where the "hole" is */
for (,,){ / - |
Ntj=2*i+1; __builtin_prefetch(&(memtuples[2*j+1]));
if (j >= n) __builtin_prefetch(&(memtuples[2*j+2]));
break;
if (j +1<n && HEAPCOMPARE(&memtuples[j], &memtuples[j + 1]) > 0)
j+;
if (HEAPCOMPARE(tuple, &memtuples]j]) <= 0)
break;

memtuples[i] = memtuples]j];
i=j;
}

memtuples[i] = *tuple;}



3Mn||;gl;§;|; TectupoBaHue PostgreSQL-9.5.2

tps Pgbench —¢c N - N —M prepared -S
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SJ1IbbPYC
gueries performed: queries performed:
read: 1400322 read: 1408512
write: 500115 write: 502984
other: 200046 other: 201193
total: 2100483 total: 2112689
transactions: 100023 (597.17 per sec.) transactions: 100585 (850.74 per sec.)
deadlocks: O (0.00 per sec.) deadlocks: O (0.00 per sec.)
read/write requests:  1900437(11346.19 per sec.) read/write requests:  1911496(16167.27 per sec.)
other operations: 200046 (1194.34 per sec.) other operations: 201193 (1701.67 per sec.)
General statistics: General statistics:
total time: 167.4957s total time: 118.2325s
total number of events: 100023 total number of events: 100585
total time taken by event execution: 2671.7325 total time taken by event execution: 1891.0395
response time: response time:
min: 12.88ms min: 1.73ms
avg: 26.71ms avg: 18.80ms
max: 838.78ms max: 521.94ms
approx. 95 percentile: 45.55ms approx. 95 percentile: 18.36ms
Threads fairness: Threads fairness:
events (avg/stddev): 6251.4375/83.61 events (avg/stddev): 6286.5625/4.25

execution time (avg/stddev): 166.9833/0.02 execution time (avg/stddev): 118.1900/0.01



3Mn|.;.l;§;|; MongoDB Ha 9nbbpyce

CyuwecTtBytowme npobnemsil:
* He peanunsoBaH JIT-komnunatop

* OcobeHHOCTH COOpPKU

ELBRUS INTEL

Test update(16 threads) Test update(16 threads)
15000 update/sec 139772 update/sec

Test insert(16 threads) Test insert(16 threads)
4800 update/sec 90000 update/sec

Test queries(16 threads) Test queries(16 threads)

2289 queries/sec 43147 queries/sec



3Mn|;l5§l TectnpoBaHue CYbB Redis

redis-benchmark —q —n 100000 —c 50 —P 12

ELBRUS (request per. sec.) INTEL (request per. sec.)

SET 92081.03 230946.89
GET 119760.48 282485.88
INCR 103842.16 336700.34
LPUSH 88105.73 226244.34
LPOP 99900.09 296735.91
SADD 101010.10 325732.88
SPOP 127877.23 348432.06
MSET (10 keys) 82802.02 144717.80
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KTo ucnonbnayer CYb[ Ha Onbbpyce?

* Oryrn HMUM «Bocxog»
* [leHCMOHHbIN poHA Poccuu

* MuHuctepctso O60pOHbI




QﬁtﬁEch [lepcnekTuUBbLI pa3BUTUSA

MNopTuUpoBaHue HepenAunoHHbix CYb/

[lepeHOC nonynapHbIX penaumnoHHbix CYb/,

[loBbilWeHMe NPOU3BOAUTENBHOCTU
cywecteyrowmnx CYb/l

Peanusauua JIT-komnmnnatopa anAa
MongoDB
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Cnacunb6bo 3a BHumMaHue!

Bonpocbi?

Joknad4yuk: Koposiee Cepeeu mumpuesuy
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KoHmakmabi:
Ten: +7-968-949-35-75, e-mail: Sergey.D.Korolev@mcst.ru



