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PowerlLinux =i 14 88 Ak 55 25

e PowerLinuxtZF% ALinux on Power, & El3E T powerZE M) FLinux Ik 55 5
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o CPUITF KZZFEF ARSMT ( Simultaneous multithreading ) , #ZI1BM M
Power5:ts i H UG SEEL T B, B S FF—NCPUNZ A Ab B % 2% Tav,
IRl M AT Ao 58 21 . —CPU LA I AL BRI 5 Eﬁﬁ/\fhﬁﬁﬁf?%ﬁf
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Power8& g6 2812 (smt)

SMT1: Largest unit of execution work

SMT2: Smaller unit of work, but provides
greater amount of execution work per cycle

SMT4: Smaller unit of work, but provides
greater amount of execution work per cycle

SMTS8: Smallest unit of work, but provides
the maximum amount of execution work per
cycle

BN SMT1 / SMT2 / SMT4 / SMTS

ST LA P7 P8 P8 P8 P8
AT LATR A6 SMT1 SMT1 SMT2 SMT4 SMT8
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Big/Little Endian
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Little Endian Support on Power8

k
3 e N
uvubuntu gug@
Ubuntu 14.04.00/01 SUSE 12 Redhat7.1
F P iicas

1EN FHIEFS 1, C/C++1E S 9w 5 B Linux N FH TG
T BRSBTS
RGN R 4
Redhat. Ubuntu FISUSE f]Little Endian 28443t
— b 7R AR,
cete INFOQY




International Software Development Conference

K VM

PowerKVM: Open Source option
for

virtualization on Power
Systems for Linux

PowerVM: Provides
virtualization of
Processors, Memory, Storage,

&
' : workloads.
QI;ZMI/__O,',,V\IZIS g for AIX, IBM 1, For clients that have Linux

centric admins.

environments on Power (RHEL 6.5 & SLES 11.3)
Systems. wesrre, INFOQU
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DD Call

i Shared Mem.
Copy or Pin _
Source Data Notify Accelerator
MMIO Noti

i => Acceleration

Accelerator

Acceleration
Shared Memory
Poll / Int Completion

Completion

Copy or Unpin

oo (X fOWEF nsfuctons

Ret. From DD
Power Processor Completion
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e Power8 H2ft T —4 #4201, FRNCAPI(Coherent Accelerator Processor
Interface). JHILCAPIFET, —LBEJEALIELE (Nvida) B{FEFPGASEAMAL
Y4 A] DL 5 Power8 AL FE 9% BL 2B .  CAPIH2E &8 T PCI-E3.0 JEiE F 4t
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Power 8 CAPI Attached Flash Optimization solution

e Attach TMS Flash to POWERS via CAPI coherent Attach

e Issues Read/Write Commands from applications to eliminate 47% of code pathlength
e Saves 20-30 cores per 1M [OPs

Grought by |nf°Q
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Data Engine for NoSQL

IBMJE: T~ SCRFCAPI+ 42 [N A7 B 1) 17 4 HH NoSQLE
I 512, FiEA INAFRES AT LUE s CAPLINE =
BT R N WNAEAS R, RORBRAIK T 2 1% i)
FEIR, HEEARTREHIEVI R ELD, HIOKE
IR {E 7% (KVS, Key-Value Store) “F&

redis
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Thread Latency (us)
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Transaction Memory

Lock based model Transaction Memory *POWERS SCHf
Sequential execution Concurrent execution — $84 X 55 4% (Transaction) Ft) - U Al 45 o3k
i 2aln % % T 1ThRIE
;% o ARSI TR BOR B AT
r € — TSI V5L O 4 30 e
ime .1; A7 R 25 A7 2 T
e — R BB
'j'% o BERR ALY B — KAV 5%, HANERER
v (/&=
Transactional Memory Advantages
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HYNFESE BT L

Start 16 readers, and 4 writers, each will execute 1,000,000 transactions
simultaneously.

1. Read-based read/write lock, implemented based on semaphore.
#./semrwlocktest 1000000 16 4 > sem.txt

real 1m2.20s 32.7x Process Time

user 0m10.24s

sys 3mb58.60s

2. Read-based read/write lock, implemented based on pthread read/write

lock.
#./osrwlocktest 1000000 16 4 > os.txt
real O0m37.80s 19.9x Process Time

user 1m41.71s
sys 0m10.82s

3. Transactional memory only. when HTM failed, sleep an interval & retry.

the interval is caculated using exponential backoff algorithm.

#./puretm 1000000 16 4 > puretm.txt

real 0m1.90s

user 0m5.98s i, INFOQY
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Spark On PowerLinuxZ flitk 5 5

o E)ﬁ?%/f
e 1.spark.local.dirZ 2L E, LA ssd. HDD. memdisk )i

e 2. spark.executor.memory X/NELE Scores. smtHIAC L
o 3.FiCE £ ~executork 78 7 A AL &% o 15 11 14 e
e 4. memoryFraction ZEIIERE, RiE I H T %47 R 1 A A7

o 5. JVMAIGCH IS %+, G1 Garbage Collector B# Parallel GC
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spark.local.dirZBEAACE, PLIssd. HDD. memdiskFJiE$E

v R E PR E 2 NSRRI 25 B (RDD Cache, ShuffleZ58(#E) #uk
P Z i, IO wE. FEZRAENE ST,
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spark.executor.memory K/MACE Hcores. smtiJEC LY

v' Executor WAFII RN, FPEREAR & JRF A BRI KRR, HE/LTHAE
IBAT BB A DI N B B 2 5D AR A WA R C . BN S A=
# % B Bl Executor VM Theap R <1 I, X5 B B A& Xmx AT Xms FRE

v B FExecutor WA MR R 2 2 i, (HaLbrllasicE, Pt
B, BWELE, WM GCREE (1 executors it id KA heap size2= 1K GC
) FREPIEm, bREFHEATEE —IEETRN,
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fic & 2 N executor>R 78 43 Fl) I P48 ) 1 68

vV OBEEEBR, BE RS E 1 Mexecutor, FHFCE I AH M I memory .
cores & LA 7S 7 VR FH AL I 55 7

v’ PowerlinuxP] BE4T B 1 H IR . 7ESEBRfEH IS H, Power iR B )5 3]
Z Mexecutor (IEIEFN7N! ) A EEWEE B R TR

v A Zexecutor MU Z LT, 1d 2 Hexecutors2x iy Ketask 2 ] 1B A HH4H
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memoryFraction F{ERIERE, e THTFEFEFEBEANF

v’ spark.executor.memory#t i€ | & NExecutor i) FH NAFHI AN, T
spark.storage.memoryFraction Ik 7€ | fEIX 5 WAEH A 2 /br] DL T
Memory Store & BERDD CacheZi#i, Tl T i A A7 F SRARIEAE 5847 I & A H e
PN A2 TR ) 75 2

v HEfftask 47 : SPARK _EXECUTOR_INSTANCES* SPARK_EXECUTOR_CORES;
Maskia T EefE H 2N AF: (ExecutorMem *(1 - MemFraction) ) /
SPARK_EXECUTOR_CORES.

v IRAGEAE RN BRIANTE L Spark> K FHIZAT WA (spark.executor.memory) [f]
60% K1 TRDDZAT - IXRMALEALITHATIIN . A 40%H A7 AT AT SRAEEATXT
FAE . RS EiT #E AR e HIVMABI E - T N A7 RNk, B WAE S TRIAS
By IBA RN K/NRCE T LA A EFE, AT BAFEAIR
spark.storage.memoryFraction ] K/ s, INFOQY
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IVMAIGCIRBS K 1i%E$E, G1 Garbage Collector B3 Parallel GC

YER—F LN RN OS2, Spark: 24 F 8 100G 8 5E K A
74F NHeap Size, XTEAEGIIN FRATTAELT . Kk, IVMELEGC
TR )35 B AR AR AR AR B2 B Spark 2 7 11817 -

0 Open JDK
o AeEtELr, (HEEAE X PowerfE AL

O 1BM JDK
-« MERERIRLS, EOERT Power 't & R ILHAS
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AEIWVMHIERERTEL

Garbage Collector Running Time
Parallel GC 6.5 min
CMS GC 9 min

7.6 min (Before Tuning)
4.3 min (After Tuning)
* {i F Oracle JIDKIZ AT —M 3 T-Spark Bagel 1122 B AC N Bk 45 5 1]

G1GC

GC Policy Running Time
gencon 4.7 min
[ subpool 3.0 min (After Tuning) ]
* {§1 F1BM JDK7EPower S822L 1247 3% F 5t il 45 51
Kl A

[1]. https://databricks.com/blog/2015/05/28/tuning-java-garbage-collection-for-spark-applications.html Inf Q
Broucht £ n o >
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SequoiaDB 7E Power Linux L 24 fE

13750. 17500.
11000. 14000.
8250, 10500.
5500. 7000.
2750. 3500. -
power{6cores) x86(6cores*3) power{6cores) x86(6cores*3)
- p%-:i-erésg?res] " x86(6cores 3} ®power(Beores) ®x86(6cores™3)
11550
11275
11000
10725
10450
10175
9900

Power(6cores) x86(6cores*3)
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Current Architecture

.

All 15 Years of data quickly accessible on 1PB of disk space
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Transaction History User Profile

== SequoiaDB ORACLES

wenrn, INFOQY




THANKS

s o, INFOQY

International Software Development Conference



