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=
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Hypervisor

Host Server




EC21M 2 AR5 2 ADEEE

DO —>F(F200658H

M11 > X5 X

c1.xlarge
m1.small c1.medium
2006 2008
m1.large
m1.xlarge

t1.micro

m2.xlarge

m2.2xlarge
m2.4xlarge

2010

ccl.4xlarge

cgl.4xlarge

cr1.8xlarge g2.2xlarge

m3.2xlarge
m3.xlarge

m1.medium

cc2.8xlarge

2012

hi1.4xlarge
hs1.8xlarge

m3.large
m3.medium x1.32xlarge
3.8xl
c3.8xlarge r3 4xlarge c4.8xlarge
c3.4xlarge ro.axiarge c4.4xlarge
c3.2xlarge r3.2xlarge c4.2xlarge p2.16xlarge
c3.xlarge r3.xlarge c4.xlarge p2.8xlarge
c3.large r3.large c4.large p2.xlarge
2014 2016
i2.xlarge t2.micro d2.xlarge
i2.2xlarge  t2.small d2.2xlarge
i2.4xlarge t2.med d2.4xlarge t2.nano
i2.4xlarge d2.8xlarge

g2.8xlarge 4 1 6xlarge

t2.large
m4.large
m4.xlarge
m4.2xlarge
m4.4xlarge
m4.10xlarge



EC2A 2RI ADHR—Z2IRUS —

ARG A
L pe

c4.xlarge
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EC2A > RAAAIT 7=V —

J>E1—54 AkL—2-1/0 AEU GPU - FPGA

LA S ORiEIt SiE(L SiE(L roesSL—




ARG AT 7 ZVU—DiER

SATLADT—DO0— RCEDRTRERAN 2 AI AT 7Y —"2EIRIT D

[ I'need aninstance |

N

What are you
constrained by?

v v v v

Storage Graphics Memory E PerchrPr:ance ? L | don’t know

A 4
Start with the T2
Instance Family

Is your CPU
How much usage regular
Memory do you over time?
Need?

What are your Do you need
storage more than one GPU
requirements? per Instance?

High Throughput High 10
~500MB/s ~20,000 IOPS

Ye ¢ |—<= 4GB per vCPU

Use the D2 Family Gse the 12 FamilD < g2.8xlarge > < g2.2xlarge > Qse the M4 FamiID 4GB - ~8GB per vCPU Use the X1.32xlarge
A Does the C4 have

Less than the above

Use the R3 Family
Use EBS

enough memory Use the C4 Family
for your app?




EC2A 2RI ABA X

CAM 2RI RPN EUTeA ZV RI VAT A XD DILE

~ ~
s ~

1

c4.8xlarge 2 - c4.4xlarge 4 - c4.2xlarge 8 - c4.xlarge

YIBH— )\—HT=D DA > R AT DWLWTHERID =L i5E (& [Dedicated
Hosts| MDIEEk%ZiWD C & ChESRH RIEE



EC2{R¥H5—/)\D¥E VY —XE 5

= BARHIDACEIDHTBENEUY—-X(E, A—/)\—O0=wv kU
THEBI. 1 RIAOMBENEB UL CHIHATES*
= 2VCPUICDWTCTA > RAIADA—FH—HEEFIH
= EDHTENEAEUE. EDARXIATEHEFIA
= Ry ND—=DUY—-X(IEFET DMDA > RAF > ADFE
ZITIRBWKDDEI SN TLSD

AT A 2RI A T 7 = —%=ZFR<



vCPU(Virtual CPU) & (S

= VCPUEIZ/\1 /=X L v RGBT 77 D=9 *
= VCPUEIZE2TE|o 22\ YIECPU I 7%
= LinuxCIlZCPUERS (Z¥IECPU 7 —mECPUI Y DIEIC A —4 —

= WindowsTI(3¥)¥ECPU Y7, :mECPU Y7 W amiE - - - DIE(C
A>2AF—=U=TJENTLD

= Amazon EC2E KXURDS DB > XA > XA A TRIDAREZE 17748 %
TFE2DURLI(CEE=:

T A2 AV RT 7 2 ) —%2ZFR<



ININ—=X LY REEMEDTFiE

= F(OFEVNSREENZ N T T —
> 3> TEX
= lscpu’ N> RZEERALUTCCPUL 17

D N
» BFOMEBCPUZATSA2(CTD

for i in “seqgq 64 127 ; do
echo 0 > /sys/devices/system/cpu/cpu$S{i}/online

done

» BEUKEERLY ROFEDTITEENS
BDELDICGRUBDH—FRILINSG A =4
(Ctty bI DT ETHHRAED]

maxcpus=63

[ec2-user@ip-172-31-7-218 ~]$ lscpu

CPU (s) :

On-line CPU(s) list:

Thread (s) per core:
Core (s) per socket:
Socket (s) :

NUMA node (s) :

Model name:
Hypervisor vendor:

Virtualization type:

NUMA node(O CPU
NUMA nodel CPU
NUMA node2 CPU
NUMA node3 CPU

(s):
(
(
(

3) s
3) ¢
3) ¢

128
0-127
2

16

4

4
Intel (R) Xeon (R) CPU
Xen
full
0=15,
16=31,
32-47,
48-63,
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VvVCPUDYNIRYY E DDA A—

INTIN—=RAL v REZIERI(Linux) \—AL v R#EZH{EE(Linux)

Machine (157GB)

Machine (157GB)

I NUMANode P#0 (79GB)

I NUMANode P#0 (79GB)

Socket P#0

Socket P#0
| I L3 (30MB)

L3 (30MB)

l I L2 (256KB) I I L2 (256KB) || L2 (256KB) l

| | L2 (256KB) H L2 (256KB) | | L2 (256KB) || L2 (256KB) | | L2 (256KB) |
L2 (256KB) L2 (256KB) L2 (256KB) L2 (256KB) L2 (256KB) L2 (256KB) L2 (256KB)

L2 (256KB) | | L2 (256KB) H L2 (256KB) | | L2 (256KB) H L2 (256KB)

l I L1d (32KB) | I L1d (32KB) I I L1d (32KB) l

L1d (32KB) I I L1d (32KB) l I L1d (32KB) I I L1d (32KB) l I L1d (32KB) I I L1d (32KB) l I L1d (32KB) I I L1d (32KB) | I L1d (32KB) I I L1d (32KB) I
I L1d (32KB) I I L1d (32KB) l | L1d (32KB) | I L1d (32KB) | I L1d (32KB) I I L1d (32KB) l | L1d (32KB)

L1i (32KB) L1i (32KB) L1i (32KB) L1i (32KB) L1i (32KB) L1i (32KB) L1i (32KB) L1i (32KB) L1i (32KB) L1i (32KB)

Core P#7 Core P#8
Core P#3 Core P#4 Core P#5 Core P#6 Core P#7 Core P#8 Core P#9

Core P#0 Core P#1 Core P#2 Core P#3 Core P#4 Core P#5
Core P#0 Core P#1 Core P#2
| PUP#3 I | PUP#4 | | PUP#5 | I PUP#6 | PUP#7 I | PU P#8 | | PUP#9 |

PUP#5 PUP#7 PUP#B

PUP#0 PUP#1 PUP#2 PUP#3 PUP#4
| PU P#0 | | PU P#1 I PU P#2 l

PUP#29

PUP#24 PUP#25 PU P#26 PUP#27 PUP#28

PU P#20 PUP#21 PUP#22 PUP#23

I NUMANode P#1 (79GB)

NUMANode P#1 (79GB)

Socket P#1 Socket P#1

I L3 (30MB)

I L3 (30MB)

I I L2 (256KB) l I L2 (256KB) l | L2 (256KB) I | L2 (256KB) I I L2 (256KB) l

H L2 (256KB) ” L2 (256KB) | L2 (256KB) ” L2 (256KB) l I L2 (256KB) l | L2 (256KB) I | L2 (256KB)

H L2 (256KB) I I L2 (256KB) H L2 (256KB) l I L2 (256KB) H L2 (256KB) l | L2 (256KB)

H L1d (32KB) I I L1d (32KB) H L1d (32KB) l I L1d (32€B) I L1d (32KB) I I L1d (32KB) l | L1d (32KB) l I L1d (32KB) | I L1d (32KB) I I L1d (32KB) l |

2 (256KB) I I L2 (256KB)

L1d (32KB) l I L1d (32KB) | I L1d (32KB) H L1d (32KB) l

L1d (32KB) I I L1d (32KB) l I L1d (32KB) I I L1d (32KB) l I L1d (32KB) I I L1d (32KB)

Core P#8 Core P#9

Core P#4. Core P#5. Core P#6 Core P#7 Core P#8 Core P#9
Core P#0 Core P#1 Core P#2 Core P#3 Core P#4 Core P#5 Core P#6 Core P#7

I PU P#13 l I PU P#14 I | PU P#15 I I PU P#16 l I PU P#17 l I PU P#18 I | PUP#19 I

Core P#0 Core P#1 Core P#2 Core P#3
PUP#12 PUP#13 PUP#14 PUP#15 PUP#16 PUP#17 PUP#18 PUP#19
PU P#10 PUP#11 PUP#12

PU P#36 PUP#37 PUP#38 PUP#39

PUP#10 PUP#11

PUP#30 PUP#31 PUP#32 PUP#33 PUP#34 PUP#35




P-state & C-state Dl

= WRA > RXHF > X(dc4.8xlarge,
d2.8xlarge, m4.10xlarge, m4.16xlarge,
p2.16xlarge, x1.16xlarge, x1.32xlarge

= BRENMNEVITITHAKDZENT A RIVIARRRIC
Bisd D EICKD. IFET7A RILATIED
Ow 27w T U CaHENT]EE(Turbo boost)

= 22U KDFREWTA RIVIRRETIEHR T (C
BFRIAADIMD . LA T2 2 (BT —0
O0— RCEFAEDRIZEEEZEZS5ND

= C-stateD#HlfHIIGRUBD I —FRILINS A =4 (C
T EeZENN

“Iintel_idle.max_cstate=1" to grub




Tips: AVX2®DP-stated> bO—JL

= 7T — 3 e TOIT7 TAVRESEZE(C{ERT S E. JOtzy
HELDZLLDENEHEHEULDEULTUESTEEEN DD

= KO TOtvvHEoOyv IR RS IIEEE T D

= CPUOOYOZESERECEEITDRE7 TS — g MBS RDB S ERD
3

= FEEOOVY> RICEDAY—RT—X MIEKBCPUOOY UDEEXAINILE
OJ g

sudo sh -c "echo 1 > /sys/devices/system/cpu/intel pstate/no turbo"

FHETFEED a1 AS hESEE:
http://docs.aws.amazon.com/AWSEC2/latest/UserGuide/processor_state control.html



NUMA

on-uniform memory =ccessDi&

JILFCPUS RFLADEZT OV HI(CE,
N UIEXEU D> bO—3(ICKDEERT
JTATEDO0-HILATUNEE. TJ0O
v BfEEEERA 25— IR b TS
NCLD

70Oty B (EMMDCPUNS AT (CT7D
TRAIDZEEREELA. O—HDILAEY
OCAFIUE—-—MAEUZIOTCTALDE
(FBDMNCEIR

INT A=Y RAIECPUVT Y BDEREZN
S0 EICEEL TULSD - Intel
QuickPath Interconnect (QPI)

— IRR—Z K DGR A




r3.8xlarge




x1.32xlarge

R
- HRRN
[T

LTI




Tips: A—=FRILDNUMAINS > >0 R— MCDUWT

JOTRDAL Y RAEIUNUMA — REDAEVICTZOTZRALTLD
ESEC, PITVT—23 3 8EDI\NTA XA ERKIETD
NUMA/NS> 2> 0(F, IRIDZTZITEAUTWVWBAEIISGEDITS
Linuxh—=RJILD/\—=3 M 3.8LUFEDIHE. BEITTNUMA/\S> 2>
ThBRE1RD
Windows CONUMAH7R— ~EWindows Server 2003 Enterprise 72
STMC Data Center TE&MICITHONIE
PITVT—2 3> E—DYTY MINFEDRLIDELZ<DODAEY Z{FEH
LCTWBIEE., £E@EVIY MaZzBEd 3 ALY RSB DIGE(E
NUMAR—Z 2O %RS5 94 “numa = off”(kemel/(5x—4) ZERTET D
H—VY4owv NATHREIT DI TOTRATIRE T DiFS

TEDOnumMactl Y > RTHRED ) -/ — RICTORDOEEZHIE

f5l: numactl --cpunodebind=0 --membind=0 ./myapp.run
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EBS/I\JA—Y > AREER

Instance type EBS-optimized by Max. bandwidth Max. IOPS (16 KiB I/0 Throughput
default (MiB/s)* size)* (Mbps)**

= A RAY DAY A XHEBSDR ’ o o
IW—T v MMCEETD o ._ o o

s RUIZ—ABAZ0RU1—4A . o
DIA T k> THHEREZAL o =
= EBSD/\T A —N>ANEER
IBS(FEBSRBLZEAT 3 k i

16,000
4,000
8,000
3,600
6,000
8,000
16,000
32,000




EBSERiE{L(EBS-Optimized)

EBSEE b3 U

EC2
w/o EBS
Optimized

with EBS
Optimized

()1 > RY L RABOFEIRE IS5 2SR IZE0)

EBSEiE L BX(CI DT ETHIZUTEH
ez iR UL/ ORED R EILICEND

RENA DRI RIA T FEFER D1
AU

BERIREBEMINEITNIEEARAN (CBRICHTE
FTBRCENEFLLY

DA AT AT T (m4,c4,d2)TlE
FIAIBNTAICIRDTLD

http://docs.aws.amazon.com/ja_jp/AWSEC2/latest/UserGuide/EBSOptimized.html




<&3%E>Amazon EBS - &R 1— AT 1T D45

AR MZEZREUDD. BEBIRERICEEARY 1 -LFATZERTD

RYa—LEA4F JaoEoavk FLFESSD RIL—TFyk 3—JLKFHDD (sc1)
IOPS SSD (io1) (9p2) RiE{EHDD (st1)
A—RH5—R /OREICIKRTFET D  EERY1—LBEL EvIT—4. TOERT HHEEM
NoSQLT—AR—R AT %#ERTSH7 DWH. AT T—4 EWNT—4
+51J)RDB 7. i -TANRE iR
RYyri—LHA4X 4 GB-16TB 1GB-16TB 500GB-16TB | 500 GB-16TB
RYa—LBOEK 20,000 10,000 500 250
IOPS (16 KB 1/O size) (16 KB 1/O size) (1 MB I/O size) (1 MB I/O size)
AV REZRBDOEREKXR 48,000 48,000 48,000 48,000
IOPS(fE#R)1—L4)
RYa—LBORKR 320 MB/s 160 MB/s 500 MB/s 250 MB/s
IL—Tvk
REHE $0.142/GB $0.12/GB $0.054/GB $0.03/GB
(ER)—>3Y) +
$0.074/z% EIOPS{E
HEEE1E IOPS IOPS MB/s MB/s




stl,sc1/RU 1 —AICBIFTBIINGA—FF1—=27(1)
e BRIL—TY FCHEMAFDNFERERDT—2I0— RICBWVTIE. EEEEXRKAIR
SlEH I =8 FsuA(Read Ahead) DY X & IMBIZERTET D C & =itz

1. IR EZIHER T D
$ sudo blockdev --report /dev/(device)

2. Read aheadDEZZEE T D
$ sudo blockdev --setra 2048 /dev/(device)

3. NERXEERZHER T D
$ sudo blockdev --report /dev/(device)

[ec2-userRip-172-31-31-83 7]1% sudo blockdev --report fdev/xvde
RO R4 SSZ BSZ StartSec size Device
re 2048 512 512 0 10935116277760  fdev/xvde

SFHIEER : http://docs.aws.amazon.com/ja_jp/AWSEC?2/latest/UserGuide/EBSPerformance.html



stl,sc1l/RU1—AICHFBIINSA—=FF1—=-9(2)

* Linux Kerneld/\—=3 2420 EZFIAL TLWBDIHZE(E. FEDEECHNRZ T
xen_blkfront. maxBZ256(CE%TET D Z & & LR

e COHEIFH—FRIVES1—ILI\SGA—FEUTIEEZITD. Amazon Linuxdiz
BIETEEOFIETCEHEEENT]EE

1. /boot/grub/menu.lstZviTRH <
$ sudo vi /boot/grub/menu.lst

2. kerneliTZz A T i@ DIESE LU COSZHIEEE)
Z8EgH]) kernel /boot/vmlinuz-4.4.5-15.26.amzn1.x86_64
root=LABEL=/ console=ttyS0
Z5E1#£) kernel /boot/vmlinuz-4.4.5-15.26.amzn1.x86_64
root=LABEL=/ console=ttySO

SFHIEER : http://docs.aws.amazon.com/ja_jp/AWSEC?2/latest/UserGuide/EBSPerformance.html



ARG ARANY

O—A)L7+ XU(CK%OD—H%PJ AINROSYFI7AI) SR AHEET I DIENSL)
IV —2 3> %FTIRIEE. HECERIBIRISYFTA XTI EUTEC2
A >R ANBET A AT THDA ARSI ARX N FORBMNIRK,

<iRA > b>
c AR AABT A ADIRBDT, RV NDO—DJMEDRERZ(TI =RV aIEE
- BRAKA RIS ADEEICEFNTWND

13 Xeon E5-2686v4 ~1.9TB
High IOA4> X2V X NVMe SSD x 8

R3 Xeon E5-2670v2 ~320GB
AE s b SSDx2

X1 Xeon E7-8880v3 , ~1,920GB
AE sl b SSDx2

LRBMCEAN DRI RAA M-S EBRUIZA A D X(IFE. TEREC2A 2 RY > ADEHRZEER.




Ry —B8E



AVRBADHT A XERYNT—HOERED B R
AR ADFRY NDO—20MgeEldE. PIZERICAA >RSI ATHE. 1RS>
2D A XKD THBEIFERD. 1R AOYAX(ICEHHMUT, 1R
ABIEDDOxRY M=%t L9348, FWIRLREA > XY > A EIDBEEE
BENRE T DA, CPU/ATEVEICEANS T 1> RXRIABAXDEENNE,

C41 2RI ATODRY D—D)\T A —I > ADiEL)

c4.large

c4.xlarge
c4.2xlarge

ot oot ot B

c4.4xlarge

c4.8xlarge
BRI DADFRY N T—THECDWTIETFEDHFRDA > RIZAFATIY NI W IR =S8




iRy RO—F>0
STE, IEERY ND—F > OHkE :(1?%6294773‘7?7(‘

Enhanced Network

e S BEE
B AK10GbpsD=xvY hJ—TREZHR— b
. J\Ovw REI(PPSMIERE(ICKEL. RV b “ l--.

TJ—ILAFIINELRB AT TS MM
SR-IOVIZ 3

« Elastic Network Adapter (ENA)
o FTA20Gbps(SRIT)DFHY NI —TUFEE 7
NIVFF1—F)\ARA(>AFT1—X
J\— R T 7(C L BIPVAAY H— R STRC— g:E g:E g} g:E
ZBADTCP/UDPF T v O LA ERKZ Y /R— &



Ry b D—F>0D Dl

o XWEA DRI RATAT:
« ixgbevf: C3, C4, D2, 12, M4 (except m4.16xlarge), R3
m4.16xlarge, P2, X1, R4, 13, F1
Zeimi/c 9 ixgbevf £/z(d ENA RS /NDEA
« Ixgbevf: RSA/V)\—==3> 2.14.2 LIBE

. ENA:
+ OSICEF

« ENA:
e AMISZJZ

RS /NEEVUY

RITEA 2 RF A

DBMEAT > 3> 45

— ATty
B (CHRAY hD—4

—_/



iRy ND—F> O BMLHEER (1 >R > AEIE)

[)

% aws ec2 describe-instance-attribute --instance-id instance id ¥

—--attribute sriovNetSupport

"InstanceId": "instance id",
"SriovNetSupport": {
"Value": "simple”

}
[ERA Evvanced Neworing ]

% aws ec2 describe-instances --instance-id instance_ id ¥

-—-query "Reservations[].Instances[].EnaSupport”

true




iRy FO—F >V BB (AMIEE)

« 82599 Enhanced Networking:

% aws ec2 describe-image-attribute --image-id ami id ¥

—--attribute sriovNetSupport

« ENA Enhanced Networking:

% aws ec2 describe-image-attribute --image-id ami id ¥

(e]

—--attribute enaSupport



OS Eh S DILERY RD—F >0 BH{LHER (ixgbevf)

NG7 41

driver: vif

version:

firmware-version:
bus-info: vif-0
supports-statistics: yes
supports-test: no
supports-eeprom-access: no
supports-register-dump: no
supports-priv-flags: no

OKZ: {5

driver: ixgbevf

version: 2.14.2
firmware-version: N/A
bus-info: 0000:00:03.0
supports-statistics: yes
supports-test: yes
supports-eeprom-access: no
supports-register-dump: yes
supports-priv-flags: no
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NG7 41

driver: vif

version:

firmware-version:
bus-info: vif-0
supports-statistics: yes
supports-test: no
supports-eeprom-access: no
supports-register-dump: no
supports-priv-flags: no

OKZ: {5

driver: ena

version: 0.6.6
firmware-version:
bus-info: 0000:00:03.0
supports-statistics: yes
supports-test: no
supports-eeprom-access: no
supports-register-dump: no
supports-priv-flags: no
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1. 12X 2 A %ZiEeehd S
2. ENAO—RILRSAN\ZEILRUA>RAM=ILT S
3. fiCLWAMIZERUEE I D1 RIS R ZEEIT D

# aws ec2 modify-instance-attribute ¥
--instance-id instance_id --ena-support

E Y §

# aws ec2 register-image --ena-support ...

4. BEBFTZ(IAMIDSA A AZERUTHRATS

sFll (& FEE RFIA > b aSEE:

<Linux>

http://docs.aws.amazon.com/ja_jp/AWSEC2/latest/UserGuide/enhanced-networking.html#enabling_enhanced_networking
<Windows>
http://docs.aws.amazon.com/ja_jp/AWSEC2/latest/WindowsGuide/enhanced-networking.html



70 l/'fZ)‘ > I\a‘) ll_jo Full Bisection

« A2 RICAfhBEZREILTDATS I
- L1 (K10 or 20Gbps Full Bisection)
- RLA>7>>

- =PPS (packets per seconds)

oA 2 AF X

- C4. C3. cc2. X1. R3. crl, I2, D2, hsl. hil [
P2. G2, cgl. M4, R4, I3\ F1 B

B o

FRIESEBIZWIT LA RAS ML —T &%,
AR AEREFIC [ECED)L—T | DIEE THARVER
EULE BIFOT LA AR MMI)I)IL—Th 5&a172:1ER

XEFMA M-
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20 Gigabit & 10 Gigabit
= FAMENBEORE. NARBTESOBOREIEZIFD(full duplexiB(s)
IR, R, RE - 1> XY AP X EEBSHEEULDRA)L—T v hERED
= 2THFEUSIESNTUVBERTIEIR - MEENEERIMGE (Jiperf
CTTAMZITDZ
A A AR TLEEICSVWT—EUEHREIENERIZS(ET L1 A X
> NIIN—T%ZERTD. £ETSANR—KNPCHEEITDICE
EC29M\DiE{E(S312 EAdD B — E Retc.)(I5Gb/sDm1k(CHIE =13
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= T2A 2RI DAFEC2A 2 RY 2 ADEAKRT X ~E7/8£25$0.0065/ 85 ~
= 11— —XXNALE, Webt—/(—, RARRIR. I\SRAT—HIX-X

t2.nano 5%
t2.micro 10%

t2.small 20%
t2.medium 40%**
t2.large 60%™*
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CPUCreditBalance (Count) Average v 1 Minute v

[l cPuCreditUsage [l cPUCreditBalance




TDOMDIL>Y MEBSKRU 1 —ATERE

SSDA A T Dgp2/hJ 1 — AIRSTNCHDDA A TdDst1H KUsc1iRY 1 — AT,
ZNENTEDIL >y MVEE

- SSD&5-17 gp2 AR 1—AI/J0O0L 2w ~
HDD%& -~ sti,scl R —ALR)L—Tvw cLSwy

CNBEDIN=ARTL2Y hZEHETDE. R—RXTA>(CROY KU TENB,
EBSD/\—X I L>vw D& (FCloudWatch CHEZRRIEE. (BurstBalancelg)

SFHE T EEEBSODBlackBeltERIZ =]
https://www.slideshare.net/AmazonWebServiceslapan/aws-black-belt-online-
seminar-amazon-elastic-block-store-ebs
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 r4.8xlarge(&10GbpsDEia,
r4.16xlargel(d20GbpsdDis Networang S50

Model vCPU Performance Storage
(GB)

¢ J:ga CJ: D /J \ é L \4/ \/Xg \/X rd.large Up to 10 Gigabit | EBS-Only
¢ E-ﬁj( 1 O G bps 0)/\\_ Z 5 /]/ \/'l‘iﬁg r4.xlarge 4 . Up to 10 Gigabit | EBS-Only

y /\\_z 5 /r \/%—F IEI D 7::17;-'1_{:'_\ (: g I/:/“ \y r4.2xlarge Up to 10 Gigabit | EBS-Only
Nz IES

rd.4xlarge Up to 10 Gigabit | EBS-Only

r4.8xlarge 44 10 Gigabit EBS-Only

r4.16xlarge ‘ ‘ 20 Gigabit EBS-Only

sF(EFEE R XS hESiE
http://docs.aws.amazon.com/ja_jp/AWSEC2/latest/UserGuide/memory-optimized-instances.htmi
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X86 CPUDIRAE{LH¥HEE: Intel VT-x D\ LLEI

» fFEann T/ A F UL

= ERAE{L(PV)

= PVIIVMMZEBI DA, L1723
s SZXFAO-IUINA O RENTWBR 7 TUS—2 3> REEEEZZTD

PV




X86 CPUMD{RAB{tHaE: Intel VT-x #seh T LUB%

= N\—FDzT7 7 AMREE (HVM)

= PV-HVMTIE, IZSaL—FVEWVMREIZHL T, PVRFSA/N\Z{EE
HICERYT %:
= e.g., RrYrT—2%T0Ov71/0

PV-HVM
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BIFEDOSTHRBILZATHRELZBAAMINY ) —RENTWVEENH DD THEZELEIR
Amazon Linux AMI IDs

Amazon Linux AMI 2015.09 was released on 2015-09-22.

HVM (SSD) HVM PV PV HVM (Graphics)

Region

US East

N. Virginia

US West

Oregon

US West
N. California

EU

Ireland

EBS-Backed
64-bit

ami-e3106686

ami-9ff7eBaf

ami-cd3aff89

ami-69b9941e

Instance Store
64-bit

ami-bbf7e88b

ami-c33aff87

ami-7db9940a

EBS-Backed
64-bit

ami-cf1066aa

ami-81f7e8b1

ami-d53affo

ami-a3be93d4

Instance Store
64-bit

ami-971066f2

ami-bdf7e88d

ami-c93aff8d

ami-8fbe93f8

EBS-Backed
64-bit

AWS Marketplace

AWS Marketplace
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AEUA TS TRWeb 77 TV —2 9>

= ZIDALY RZEER

= XTEUZSRFE(CED HT/HR
DT IEZITF O FY—Y —)L ebizzy" Z{EH)

RHEL6 ERHEL7D)\TJ A4 —< > A LEER

H 73T “system” BFfE] =i

“perf" N> RICTHEED AT



RHEL6MD#ER

[ec2-user@ip-172-31-12-150-RHEL6 ebizzy-0.3]% sudo perf stat ./ebizzy -S 10
12,409 records/s

real 10.00 s

user 7.37 s

sys 341.22 s

Performance counter stats for './ebizzy -S 10':

361458.371052 task-clock (msec) # 35.880 CPUs utilized
10,343 context-switches # 0.029 K/sec
2,582 cpu-migrations # 0.007 K/sec
1,418,204 page-faults # 0.004 M/sec

10.074085097 seconds time elapsed



RHEL7 &R

[ec2-user@ip-172-31-7-22-RHEL7 ~]% sudo perf stat ./ebizzy-0.3/ebizzy -S 10
425,143 records/s

real .00 ~~RHEL6TA12,409 records/s

e o8 s NS KIEICZIL—Tw ~NaLE

Performance counter stats for './ebizzy-0.3/ebizzy -S 10':

397515.862535 task-clock (msec) # 39.681 CPUs utilized
25,256 context-switches # 0.064 K/sec
2,201 cpu-migrations # 0.006 K/sec
14,109 page-faults # 0.035 K/sec

10.017856000 seconds time elapsed

RHEL6C1,418,204m05
7(“155((_“ 2%



Flame Graph Ot

Flame Graph

www.brendangregg.com/flamegraphs.html

Flame Graph

e
start_thread l
ebizzy

Function: __memcpy_ssse3_back (39,290 samples, 99.02%)

RHEL7 TIEHFH LLVA—RILNA—23 012 kY I2xenBEE D) a— )L X5flushZa E D
ORTFLOA—JLNELLY A —IN—AYRDF D L TULNAZEL RS
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Tips: ARL—F 1 IS A5 LADIEIR i

= RHELB®DLinuxh—RIJL/N—232(32.6.32, CHIE2009FE DD
THY. FICRBIERETHHT G SIXEERICZS D HDHY

et

= FHNHLWA—RILZEREELI=0SE:ERT H(3.10LLkEF)
= Amazon Linux 13.09LL[&
= Ubuntu 14.04 LL[&

= RHEL/CentOS 7 LL[%
= efc.
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. ARV A L SOBAIBROMVEO IR ol B
= gettimeofday(), clock_gettime(), QueryPerformanceCounter()
= IITHARDA XS ATIE, TSC=zoOv oY —XAEUTERT]

= TSCZL(E

= CPUDD>H
= vDSO(virtual Dynamic Shared Object)ZH7/Rk— kU1 —HZEf CULIER]EE

= Xen pvclock (FvDSOZH7Rk— kL TLVRLY
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#include <sys/time.h>
#include <time.h>
#include <stdio.h>
#include <unistd.h>

int main()

{

time_t start,end;

time (&start);

for ( int x = 0; x < 100000000; =x++ ) {

float £;
float g;
float h;
£ 123456789.0f;
g 123456789.0f;
h=f£f * g;
struct timeval tv;
gettimeofday (&tv, NULL) ;

}
time (&end) ;
double dif = difftime (end,start);
printf ("Elasped time is %.21f seconds.¥n", dif );
return O;

}



Xen2Ov oY —ARZzERUEERES

[centos@ip-192-168-1-77 testbench]$ strace -c ./test
Elasped time is 12.00 seconds.

% time seconds usecs/call calls errors syscall
99.99 3.322956 2 2001862 gettimeofday
0.00 0.000096 6 16 mmap
0.00 0.000050 5 10 mprotect
0.00 0.000038 8 5 open
0.00 0.000026 5 5 fstat
0.00 0.000025 5 5 close
0.00 0.000023 6 4 read
0.00 0.000008 8 1 1 access
0.00 0.000006 6 1 brk
0.00 0.000006 6 1 execve
0.00 0.000005 5 1 arch_prctl
0.00 0.000000 0 1 munmap

100.00 3.323239 2001912 1 total



TSCOOY IV —R=ZERUEIZS

[centos@ip-192-168-1-77 testbench]$ strace -c ./test
Elasped time is 2.00 seconds.

% time seconds usecs/call calls errors syscall
32.97 0.000121 7 17 mmap
20.98 0.000077 8 10 mprotect
11.72 0.000043 9 5 open
10.08 0.000037 7 5 close

7.36 0.000027 5 6 fstat
6.81 0.000025 6 4 read

2.72 0.000010 10 1 munmap
2.18 0.000008 8 1 1 access
1.91 0.000007 7 1 execve
1.63 0.000006 6 1 brk

1.63 0.000006 6 1 arch_prctl
0.00 0.000000 0 1 write

100.00 0.000367 53 1 total
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XenOv IV —X%&ER

TSsCcoOv oy —R%=EH

errors syscall

mmap
mprotect
open

close
fstat

read
munmap
access
execve
brk
arch_prctl
write

[centos@ip-192-168-1-77 testbench]$ strace -c ./test [centos@ip-192-168-1-77 testbench]$ strace -c ./test
Elasped time is 12.00 seconds. Elasped time is 2.00 seconds.
% time seconds usecs/call calls errors syscall % time seconds usecs/call calls
99.99 3.322956 2 2001862 gettimeofday 32.97 0.000121 7 17
0.00 0.000096 6 16 mmap 20.98 0.000077 8 10
0.00 0.000050 5 10 mprotect 11.72 0.000043 9 5
0.00 0.000038 8 5 open 10.08 0.000037 7 5
0.00 0.000026 5 5 fstat 7.36 0.000027 5 6
0.00 0.000025 5 5 close 6.81 0.000025 6 4
0.00 0.000023 6 4 read 2.72 0.000010 10 1
0.00 0.000008 8 1 1 access 2.18 0.000008 8 1
0.00 0.000006 6 1 brk 1.91 0.000007 7 1
0.00 0.000006 6 1 execve 1.63 0.000006 3 1
0.00 0.000005 5 1 arch_prct]l 1.63 0.000006 6 1
0.00 0.000000 (0] 1 munmap 0.00 0.000000 (0] 1
100.00 3.323239 2001912 1 total 100.00 0.000367 53
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IRYAHESR

# cat /sys/devices/system/cl*/cl*/available_clocksource
xen tsc hpet acpi_pm

# cat /sys/devices/system/cl*/cl*/current_clocksource
xen

=

# echo tsc > /sys/devices/system/cl1*/cl*/current_clocksource
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NetflixdDF 1 ——> T FEHIER
Optimizing Multiplayer Performance on AWS

Invent NETFLIX

PPPPP

Performance Tuning
EC2 Instances

Brendan Gregg, Performance Engineering, Netflix
mber 12, 2014 | Las Vegas, NV

5

Tuning Targets
1. CPU Scheduler
2. Virtual Memory

3. Huge Pages
4. File System

5. Storage I/O
6. Networking
7. Hypervisor (Xen)

~N /|

XF 1= EPCHLLBIATOIEDTIEFRL, 7TUT—2 3> FETHRICVUY-REZS
>/ —)L(0SDvmstati®sar 1< > RE U < (ECloudWatch/i &) TCPU/ X E L /iBIED
REEZETAIL. IRBLRY I ERDTVWBREIDZEF1——2T U TV ZERER,
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SEBNTUERsDOYYY —

= FEEERTEAFEULCERERA XY > ER

= J\1/)\—XL v R{>C-state & P-state’q ECPURLREDIEAR

= YIEMIR AT UEREZ S UENUMAINS > = >0 Dl

= AbL—20 Ry ND—DMUEEAT S 3> DIRFE

= T2OCPUTL>w hZ(FUSHELUIEHEETL Y ~

= AMIC KDIRIEIES 1 T DIEL)
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