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2 CLH B, TER MR AEF M A . XX —h &,
2WANIERE CL JBHEEIER, I geih )N H fih o] 52 245 I8
IR, B tn, B LUK R S5 A TR E R R A & R AR E T
kAKX R, R CIA S KR 3REL.

(3) CMDB # i1 2 i il 52

fEffifk CMDB ZHEEMRMERAIIRT, TEEHRENHERTES
i— e E. AP EFESER] CMDB #HE)) 5 LRI A
R A A, XA EE e R R AT R A . A AEIT .

CMDB #HitdBEHFFEEFENLE, BXREFEIT—RKELE CMDB 7]
iR R BT, W CMDB B4 & it MiZE R, IR
HEHREXERN, —R—F2DREF—IK. 75, CMDB b7/ EH#IT—
L EHE T, MW/MTEE. A AR CL B TR RS Ty &
) CI “MESCAEAF” BRI . 24 CMDB # it & IS8 A 75 B B R e 25 B
JRE, FFiEAEE THRIEFEDLE, &2 CMDB ##E. CMDB it
MAERZI S, &t 7N i S A B A A O N AT

(4) REEEHPACZH

EBRMRAEWLZ G, RERHATIE T EANKRHES) . B, 5
HANTEREEEHACEREMNA TN REEHEEIIMY AN AEREESN
LT 42, BIREEHEREREAN. KESHE., MEESHRA., IEH T
o, A1 & e EER, FEWBEIER CMDB HE/EES. 4, BEE
HREREAFTESBNREPATHE R A5, HHE —ENREEH
WA BRELHEFEHLYREFARANEENAC, EAHAREEED
AETTER AT BCEE M A M4 R ERSE, RIERMAYS 1T 317
) CMDB {5 B2 2 HEMR; ACE & oF 2 W 3 250 578 & iH R EIA
=R

1.3.2 Balfc&dTH

ELUEE BN KM, TEA —NIFHBEMRE TR, R JTE
I E LA B & B T A, 5 A18 AU Puppet. Chef. Ansible f1 SaltStack
X 455%E,

1. Puppet MRS

Puppet & —MEF AR BEE F&. THK I Puppet ) L
VEIREE, LR &2 Wifar 95 Bl AL T & AP A [R) R 450 1 [ BA 384 5 B e 71, LA

REAT B T R R R AR B9 —— 31X B TAE 77 2\ i 38 22 3 % Y PR /E DevOps
(FFRIZ4E)



Puppet s&ft A4 ?

“Puppet” XNMA LR EAFETHES X: EBARES XM
FigEs, AR EREBHTERERTFE.

(1) Puppet i &

Puppet Jj& — M ] LR EARIE T, (£ EHE B9 5898 X Al 5 e
H) 8 B SCI H 3h it . Puppet RN B NRG (BRZ AT R i ik 3
s RS HITHREMF L. XETEANHAGEHENARE: R5id
EANRNARTEZEBFREBMENTHENMENRAEEREZX MY
ERRE, FHIEFHMRERAXEPE. MFH Puppet B, LEAN
i | REE IR B ARSI R, IO B8 B R 1 28 BRI
FF, B 400 A B A B IR T IS B EE IR B 45 2R

HEdEAWEAR 73— AARET, Puppet HIESRBEFGIE
1T o Puppet RKPOARSHAT THIR, M AR T BRI, PR ke 38 50 a] LA
BEAE CH R ORI — & RSt , TR L3 B4, 51 20 a2 B 44 55
ZE NN FERZ L Puppet HO M 5T, &6RUEL, 13E 0] PLE
Puppet Xf Fr A #) A H P CAAH R RO 7 AT E B, TwizH P 2 H
NetInfo B &/etc/passwd 77 AT 746 B -

XA R B2 IE 2 Puppet TNRERIRBEFRIE, ERVFEMHEHH
76 7% B il Sl AR N BIARES X R Gk AT & B . IX = AR B 2 18] BE % BB 4F
AT EE, BIBARK R R AT A TR BV ATE B, XM
e 2k 1 A AL [ & H TTAE R B IR

Puppet X[ TEEEFH A —MIALET . ERTERR . 8% KU,
BREPATH A T, DX R AT E . {H Puppet A LA W7 b
BEREPAT, R ARG CLET T HIRIRZE, Puppet LW R 1Z B £ 12K
&L

(2) BF

Puppet & 5 B ZEAE T X EIFER FH BN RIFRATE LT RER—
MR, BIINEADSDLAEATHRRS, SEFED LA ZEIE. L2
— S H AN KA R IR =B TR IKS . AT E R U A0
K. EABRMBE. ENMBITHHRS -

LUK BRSO R i B, BAIRESE R, MNiEEEHEK R
4t 1) B AR RS AT B

Puppet R LK) 5 V8 AR ALK 07 S0 AT A 21 2565k, AP 2 —
MR, AR —FRE, MRS A —FRA . SR X FEA
REREBEHITHRZ )G, ETFRR TR ZEERHERRSEA.



LA S 5iE: “BITREA WL, DB XYZ k7, IRA 7 i
T “PRIE XYZ T RE” BATRL T S

RMENE —FIFERRGT, FHZARGA SR TR LI &5 5%
VRRA, TR GREFENE XWX 701K, FEANB R IESE
BBl “8”) MEwEERS M AR RS E . 226k,
PRET “HB7 FIEREEE H Red Hat 24t FH) yum. 3T Debian B R4
T ) dpkg Al apt, PAJ BSD R4 H B ¥m H .

BEHEAEERAARAINSXTREZZITENL RIFEHERITHEN
T RGHIERINE . Puppet FOLEHHE N T R4S, FIIRTEH T &
A IEATEEM R E TR S HRIERGRFSHTER. BXEH,
T Puppet RFHTTHEAT TR, FEHELAHEOSMATT B
RIRA LT EZmGRME, BB T RIS —LFHE A Ruby A5,
HoAr B3¢ 7 % F shell ap<, BRIIE AR &, RAH6E T 608 .

KRAFIEALE 13 Puppet REIBITERSM ERFE L, FHRVF
Puppet AWK S5iE4l, PIXFFEHE RS B[ IR &, FlinNg 5
g .

(3) K. IHFR5HER

Puppet & 5 H A H AR T 2 B9 F AR R IR B AR 2 1)
RIFEHEAEFEN . K7E Puppet FHIEH 2V AR, ¥ EIRHE K
BMRAKHEEERIT. KRR S FHH T UEAR B HTT 78R ASFRKE
AU UMNHAAEREARACK T S L, BEBHERZN “TRsR,
X —TEHEE R AREE S, B RWWIRRET ARG TT, TARRIE T =
FI MM ENHITER. XM “HEXEIZEZY” IS EHE T, 7
2 T HZRERERHRE W E

Puppet if 5 X HFR AITE B, &\ 2 H) Puppet #6377 gl & — 1
B TE OO N B — e Em YR . RN L ORI A A A Puppet ARGHY
fif % N “user-present.pp” XA, MEMBRAT —NMEE.

e — R FIK., BIERA., XHNMERNES S, BEMTUEANRE
I H B, FRBEEMSER. AT RS MHRE &, BRI T
EMERMAIE, aLLZ&X Apache SEBIHITEEBHEEUERE —E
Rails N HFER, AT ELA &M HAR B BT Q08 . 8 K & 00 5 00
VE B S B e AE B A, B B O3 i RE S 1S FH BB /N L RTEE BE 4T O B
P B AT R A

Puppet B — PN E RIMALE T EIPIEAE H P LLE HAE A
fih Ndw 5 13, FF H Puppet A — NS E5FHEERKERLX, B



1 Puppet Labs [ 2 T4 B RIALH Z 4k, X A AT 140 2= o 9% b 43 =
A P9 5 R R . TEH e 1 Puppet Forge 3R F#E I 3000 48] A
ot PRI, Hb 2R RGE A TEFHEE LI — 84
5%, DX AR RE S T 2 K E R [8) o ], 5238 v DAfS A B gk 4T
HFEHEAES, BFEMANRSSHER (NTP. SSH) FH, JHEER
7% E (SQL Server 8¢ F5) HIEH,

K. IEBABIYER R AR A, 5 4 R e/ 2 B H A AR AT KRS
—F, BI1RE% . BN IZEBEANBIRAZER RGES T, HERN X — A
R Tk .

(4) Puppet ‘P&

SCHEH) Puppet BIR T EAMUN ZRBXITIES. THERTEEAM
A 5 S 0 #E Puppet AAAS . B ASES MO AC RS J B B 34T B Hr . A
IEAELEZE, FEHNMNY RGHITRE, RIESDMHTHIER IS
T NTHEREFR, KTHEHESEENFI-REEHPIET
Puppet SRR, H— RIHABHK. RIEARFFK, 15HE 0L
EFIBAT—NEREZNFEN. BT A 2R P, @t —1%
WL ZeEREE FIHITEE.

KEFEH-RBEZ —EHEHBRZ AT Puppet RS HE £ &
b, KA XETANEEREE. XN AT E 28, Puppet
LW EBREN—DHF (catalog), HFER —FES R, EHDX
ARG RIE L RZIREIHI KRBT E L. RIET AR THEES, UEESH
ETFXCAFE, A HFRN N — AN BB R B FE ST T AR A
TAE, Puppet ¥R #E H K BN BX 1 AT A, AWz s ic & 2
HIEW, HHAERZENNMHMIEE .

fEE 8 H Puppet B, Z7EX H QHIEM W EIET EZE, EWX)
RS A — A o B3 Aee F BT R ARES —RE Y 7 AL B Puppet, B A
B HIE X B, AR SR 5t i A B AT R AR AL 3 . Puppet fRRS FE
e J7 B AT RAF AN E Y, BEW8 51z 4 [ B\ A AR AR 1, DA R FLAAE: 7]
i BN AL A8 AT B A B AR R AT 4 F . B R E R 1 A HUN _E BT
RIWEE, e RALEIHEE L, RN RIS 4E N 53 #f fe W% 48 F A [ /1975
BXRGHATER. Rk, AR EAEN, ST ARIRE
TH=PIRE, IR AKRBAEXENRE.

Rilc EAE RIS AL B, R G083 il 5e 8 9 7T &K A L5 At gk o5 5 U
A, FRARBAHKBRGEHAMAGHEBOANT . HEET L
¥ Puppet RS fT 45 & 1F, W4AF VF 2 & i #8#2UZ Puppet JE#, LIk



T—EMRIE. XEMEBRTHARNNE, FARR TS

REZR—K/EAFET, EEEBR Puppet MIEBZANFRANILE
R A 2 11 TR A, 30K D 1R 3 1 2 Al O 4 1 — A W 4% B P S iE K
BEF W] PLSEAT FE A T R & A 00 DL 45 0 B B SE R, ibiz 4E At
RE 5 A W b o G B AR R AT B0 « AR AR, B BRA 15 Ok Bc B 17
LR

H T Puppet L FFFE IR BT 8L noop B FIE4T, L& Bt v LATE B
B Z B e i B 3 & R R . X R REEHERE T,
AR ] CABE B 3 £ [V

HILTE Puppet i FH &5 & AR, PLE Z B BT 52 21 1) 25 i L 75
KB, WEES KU T RSERTTHK R &R, 6 AR MRS
RAELEFHE, FHPEREIRED . IR REW DL /A8 B
EMNHA, BReBER . EREWRER R, EREFEE, &6
IEARTE IE B R HTHETT R b o XA AT LB R fE 2 6~12 M H I K TAE
HRRZ T KRERBZ)E, WEIEHFATFEEHFTE, ENF K
ARG XM EBRERRKET .

B ziEFES I RN RN AR PSR 2 % 1 A i BL R A 7
W R EETRE, Xk AE ESE R &L T JH LK
5, B2 5EFAESEMANAEFET T BthAXREHTE
R 5 A A 55 B B B RIS, 5 B0N FFE e A2 A2 7= 0 58 _E i S B 1%
DL T .

2. Chef T485=Cik

Chef B2—NEHWIAENA, BFERGER. KEEHNMAE
ZINRe, HKBE RV E ) Opscode 2T Apache 2.0 ¥ AJ IE K Afi
Chef Bl X RET . Bt (Cookbook) FIFEFFFENRMAT TIE, &
it T RIEEEAES, MARFENHTE XCMEA, wmNHER. 8iE
FEERE R LDAP HEXR KK ARG EHERFEF T AZAKR H.

Chef @i 3 T Ruby [ DSL K528, 1ii% DSL 2@ it Chef &%/
Ui KRBT ERER), JFAE Chef IRSFEHEMIET FHAT T/E. )/ imiEid
OpenID [A] iz 55 4% KA INIE, ARG EHBNF P L EFBEFRMEFE. %5 H
v R A X R VERZE P E R P wm i A, XADPERMAE “d sk
(convergence)”. FEAEIEM T, BCE A AE— P NTR: MREFIEZ
Hir, RG2MEBERAM, HRAENGELREHT U,

(1) Chef f&j1

Chef /&2 Ruby A KR IRFSSMMAEE T A, #32 —FTIHAEFRE



&2 — 5 MySQL database slave R 55458, ZREBEFFaEETHRITZ
A, BEEZEG: MR ZEE S RTCREIERITHWSE
A, MAEZRE -G, BT — FTHART 7, TAKRENEANSRS
Hfi. Chef IS TN —NMAAEM TR, HI)REBRKBZ,
Al SEHIVESR . Chef ARG ARk, EHl R F{FEBSANE, 23R
) A A 2 AT S R T AR .

TN TT, Chef BB —NHIEITAR T, & PAHE — 2 544 k)
MRGE R TR, BA — SRR, FRIERARHEGH 2% 5 1% £ — MR (4n
B swxw), EMstiEH XN mE, RESPHEEHREXE, —6
ERBEMIRS 2, EESETHE—MER (role BL recipe), Chef
P E L B AR AR E AL F AR 5588

XN AR Chef B — 7, FANZEREF ARG FEHRAT A HE AL
LB FEFEEH B, Chefidf 5 — 7 H&MWAEARE, AHLE Chef XY
223 i B 1R 95 2% A A2 32 il B0 BE 77, e AT CARE B X R4k AT i — P K
Ac & 503 o, SUE AT B30 R T o] BARE B 2022 B B B B BB, K.
PR AT LB F 3 )77 R0k 2 B /Y, (B2 50k 5%5 4% HL B2 B %, 7 R
FENH TTIERA I AR T -

(2) Chef ) 3 P BB

@ Chef-Solo: H— G ¥EITHHLIER ARG S, AFELXK
— & chef- server,

@ Client-Server: Fif HIAR S5 28 1E N chef-client, 48— H chef-server
HATEHE, THARZE., BBEE TI1E. chef-server AJ UL H &, {H% %
MIARERZ, HTEH solr fE 2R G| %, ©FHELZRK Java,

(3 Opscode Platform: 28T Client-Server, R & Server ¥/ 75 &
H#, 12X http:/ www.opscode.com it ) chef-server IR 55 -

(3) Chef REfffT 4

Chef JLFREMAETHE . BT Chef {#f FH B UBAR /O 5 V2 5 IR 55 32
THE, KFEURIANACRES T A E LRELKRS. K, R
BARA LIRS — G IR GBI PAT a0 %, ARHUA LY X & k55 ST TEC &

(4) Chef T{E&H

£ Workstation | € X &1~ Client MiZUWACE H 2, 25K XL
ER L&LRFOMRSEE, L AU AT

@ ChefH| A Recipe 1 Role & X H K — L4k, W — >4 A MySQL
H] Role FAIREFRE A E A REM AN —1 MySQL k552, #IHE R
runlist B & K] Role f1 Recipe LI X F#id ; Chef 45 E &1 Client



N7 FF R 8 B4R . tn 25 Client] $8 %€ MySQL i Role, SEfr_F R 2% MySQL
#) run list EEIZR PG INE] Client]l B run list H .
@ ®A Client ER|FORFZFBEFNMEEE S, RAEH#HITER
=
d Client EZHORSHESEHEHCH run list BEAH AR
(Role fl Recipe), H7FFE M Cookbook f&—17id K.
O # run list 2 A Role Bl Recipe, Hif53]|— Recipe H] 7
=T,
O X% Recipe # & T ¥ Cookbook, X Cookbook HJ BE B /&
RHIXRT .
Q  Client # run list HEFJZRAZINF (EEFEE) B Resource
(13 3]— Resource %% ).
d  Client #ifF (EZEREE) MAHZA Resource 51| K KiH AT H I
L=
3 Provider f 37Xl R K Resource X M. 2| BAKK] R Gt ar 2 o

3. Ansible T B55£K

Ansible 22—/ IT Hahfb THR. o URE 24 . A RKHA, 50&
AR IT £S5, BlndFaL It & e T 5 WIR 30 5T

Ansible IFEBir 2B S H. BWRFEEEZEEMNTTEE.
B /MU B E A, {5 Openssh £ %1 (3 INIE socket A5 = A [] #: 0] A
PEED, HTARRENIES, TARBREMNABL T LERE.

Ansible EH TEMEMA RN, MBEF T 2RpLp, 24
MV 25 ) B BT B AN S ER AT AT .

Ansible & HFEHLEEH AR 7 o B Wz v iRk 95 HEFE B R N
AR 5% & %3 S B A B 7E Ansible B M RAS KA. BN Openssh &
MAATHITIEAME, ZRFBRKKEMK T . Ansible Z2IFFO0UAUR, E
K TIOA R EEERERIERD W ZEHZENS. WRFERIF,
Ansible A] LL{# B Kerberos. LDAP Ml HAhEF X HH B IFEHE RS .

Ansible — PMEBIKAFIEEHL, XFZTERM. EEE
ZPAT. BINEH SSH AT B ER:, LA E BT A L2
B, nIfEH SR RARE S HEATY R

1) Ansible 3& 7 22 #]

Ansible ZEARMERBIEW T AN E.

d #%.: Ansible.



U O

D O

d

Z A EL (Core Modules): Ansible H #Hr B,

¥ (Custom Modules): WRZ OB & LL5E Bl 5 F
Thie, WTLAASINY et .

i (Plugins): SEREHRINRERI AP 78

Jil A (Playbooks): Ansible FJ4E 55 B & XM, K2 MMESE X
FERIA S, B Ansible H 3147 .

E M (Connectior Plugins): Ansible 2 T 3% i 14 1% 3% 2]
HFANEN L, BAR Ansible & SSH E#ZF| A1 EHR, H
e IR SCRF HAR ) E R TT IR, B DATR B S

FHLEE (Host Inventory): & X Ansible & FEH EH.

2) Ansible T /EJ&H #
K 1-4 f1E 1-5 T~ A4 Ansible TA/EJREE R, 7ok B 5t A & 2 72 42
R R R EE TR E.

@

P

1 v

ong

R

Core Modules |

4

1-4 Ansible T{E/REE—

B MU S FF SSH. ZeroMQ. Local. Kerberos LDAP %5 & #: #
B o, BN 2T SSH Y IE 82 ——1X # 73 Xf B 28 A< B8 44 (]
R

0] DL3% N 28 B8 45 5 384T Host Inventory ( FEHLEE) 473K, &
Y RUIE A R SE A N B 3R — BB, Bk
Rt E AT, AT EARRZ N ad-hoc.

BT 5] BLiE S Playbooks SEHHL 22 A~ task HIEE & SEIL— 2R T
BE, W Web REMZEHILE., BIWEERSHAIMESME.
Playbooks A] LA LB FE AR N, ARG HE % 2% ad-hoc #1F



HBC B S

( SSH

‘ F‘[ \
Hosts

. % ZeroMQ E
% ?
4 y =
Control Local -
Node I‘ ] HE
ZeroMQ
Kerberos Hosts
i | [[Lose.. J
Playbooks
Modules Email/Logging
(Core|Custom) e
Plugins
Ansible T {e##l

1-5 Ansible T{EREE—

3) Ansible % Hd5 %

ZIE5E Ansible 5, K I Ansible —3EIRMAE T 7 MBS ansible,
ansible-doc. ansible-galaxy. ansible-lint. ansible-playbook. ansible-pull.
ansible-vault. X ¥ R AF usage &4, W44l lidEid “84 —h”

(1) ansible

[root@localhost ~J# ansible -h
Usage: ansible <host-pattern> [options]

ansible ;2152 O# 7, HFEEM THAT ad-hoc 1%, BIEJKdn
4. BONEHFEBENMEIE 7, BIAATEEERE, FHKZ
command FREER . ANk BRI BB 2 1] AAE ansible.cfg A iHATIEEL
f. ansible i % FRIZEEH 7R T .

-a 'Arguments’, --args="Arguments' <${TEH

-m NAME, —-module-name=NAME #\{THEHREZF, BRAEA command $#E1R,
FTUINREZRMITRE—SSA LA A-m &%

-i PATH, —inventory=PATH & EEFEHIXHHIEEE, BKIAAletc/ansible/
hosts.

-u Username, --user=Username H#{THRP, FAX M ERERRPEZMAE4E
AR

-U --sud-user=SUDO_User sudo ZEIMNEA, 2RIAA root

k --ask-pass BREH, RIHA SSH ZEMAR2EEETEHIEIE

K --ask-sudo-pass EREMEM sudo

-s --sudo sudo i&{T

-S--su A sum$

| -list BRETZIFHI BT BRI

-s --snippet {IEERRE RBIA R



-f —forks=NUM HITEFH. NUM #iEER—1E%, BAR 5. #ansible
testhosts -a "/sbin/reboot" -f 10 &3 testhosts ARIFFEHEE, BXES 108

—-private-key=PRIVATE_KEY_FILE FA$AR1}R, (FRX/SCHRIEIEER

-v --verbose 1F4EE

all &3t hosts E X BIFRBENNIT

-M MODULE_PATH, --module-path=MODULE_PATH Z#{TRI{RIRVIRZ,
2R\ H9/usr/share/ansible/

—list-hosts RITENHMPL XN S HITX A playboo X, FEEFRNITIZ
playbook 3

-0 --one-line E4EHit, HEHL, =X —IEE—ITLAE

-t Directory, --tree=Directory JFRBFRFEIZMEBER

-B |5 & B THBETETE]

-P AERSEF6TE

-T Seconds, --timeout=Seconds B8], B{iF (s)

P NUM, —-poll=NUM EZLEETESHREF. EE-b

-c CONNECTION, --connection=CONNECTION $5EZEIEIEMAR, —fR
A SSH. Localhost FILES

—tags=TAGS R#ITIEEMFRZEMNIES, #HlF: ansible-playbook test.yml
—tags=copy RIITIREA copy BIFABMES

--list-hosts R ITENF ML FHSMITIX/ playbook X, MA=EFRMITIZ
playbook &

--list-tasks FIHABRFHEIITHES

-C, --check RR2MA—TESHEHLAE, FSEEENIT; Bk, REFN
—LEA R A ERT

—-syntax-check MITIBZKRERBIEX, BFARNITE

-1 SUBSET, --limit=SUBSET #—R&IEriEEH/ZBER

--skip-tags=SKIP_TAGS RIE{TEIF{ES A LE X LERIFRE

--skip- tags=copy_start

e EXTRA_VARS, --extra-vars=EXTRA VARS #i/NAITEREHE-ED
YAML / JSON

#cat update.yml
- hosts: {{ hosts }}
remote_user: {{ user }}

#ansible-playbook update.yml --extra-vars "hosts=vipers user=admin”
t&i&{{hosts}}. {{user}}3 &, hosts AJLIR IP Bi4A 3
-|,-limit 38 E R EN/AARITES

(2) ansible-doc

# ansible-doc -h
Usage: ansible-doc [options] [module...]

ZECHTEEERER, FHAZHAE- 1 -s 1, RAEWT:



I HrEEREHER
# ansible-doc -l

IEFEFEERNABZE, XBWNEF command 1EiR

# ansible-doc -s command

(3) ansible-galaxy

# ansible-galaxy -h
Usage: ansible-galaxy [init|info|install|listjremove] [--help] [options] ...

ansible-galaxy f§4 H T 7 @ # M\ https://galaxy.ansible.com/ %l & F
WE=FP AR, ] LR LKL T centos T HJ yum. python
T W pip B easy install, 7Z~f1a0F -

[root@localhost ~J# ansible-galaxy install aeriscloud.docker

- downloading role 'docker’, owned by aeriscloud

- downloading role from https://github.com/AerisCloud/ansible- docker/archive/
v1.0.0.tar.gz

- extracting aeriscloud.docker to /etc/ansible/roles/aeriscloud. docker

- aeriscloud.docker was installed successfully

X2 2 T —A aeriscloud.docker 4, EiM K aeriscloud /&
galaxy GBI 744, J5 XN A2 KB . 725 fr b A 4
A LAHE € txt B ym]l U T 2N AHFR TERZE. IHI2TUSEE
P E=P

(4) ansible-lint

ansible-lint f&Xf playbook HJEZEH#HITR AN —NLER. HiER

ansible-lint playbook.yml.
(5) ansible-playbook

ZRARMEHARZMIES, HiBL R playbook XM/, $ATH

MEENE, XNMERHRSEN—ER R
(6) ansible-pull

%462 FEIRE Ansible )5 —ME X ——pull X, X
4 H R push BANIFHEKR, HEHTUTHR: ZEFHEE R
bl FEEE, EMHIFESNEEERELRIBR S, LEHE
E—PNEA ML EREFPLE EIZ1T Anisble, WMTERBNZ )5 %%

(7) ansible-vault

ansible-vault FEMNH TEEXHFTHABEEE, XNAHEER
WAFE R, vault A AT EE INE/BEXANECE XS, BEREHE. E
FXTT playbooks B, Wy AL B %6 L HAhAr & A #EERT, B DL



ZIELINE, EXFEN cat HERIK <& —NE SR X, BRI
k75 i\ F R BE M E A BEIT T . XM playbook X FEHAT Y,
i 2 N _E-ask-vault-pass S8, FEFFEBMAFNEEAREFHIT. %
W BEANBEAUSEBREETEE.

7 40M84, A5 2 B R A ansible Al ansible-playbook 1™,
XN —EBEEE, Hihs NMETHRBEEH 7.

4. SaltStack T8 5sCEk

SaltStack EH TR AW EH AN Z M BRIERGUE B E
M A%, HF VMware vSphere 335 .

SaltStack 1EF T-4b A1 40 4] . SaltStack 5 %7€ K an & 45 & € H 7]
DIAE— D EZ A T RHAT - SLILIX — &, BB Salt Master 7] PL&x H d5 2,
i salt "*' ecmd.run 'ls -1 /',

br T 12472 dr 4, SaltStack FLVFEHE A A “grain”. grain A] LA
f£ SaltStack {PNBITIZEEW, FICEEANNFPREE BIHF R TFEHE
RAE—ANh R B 755 S . SaltStack ] I B EH R E L HW RS
FRIERS . XERSEN AN M2 sls X, HPas T Wl
ARG PR EMHRSEFBENER AT ERMETETHECZERSH
RiEME, SaltStack-based = fh EIREF 2 . = ThEE o] AN HE RS E
ARG MLRITIRE, W1 Puppet Al Ansible. SaltStack B RFEE F18 % T
WEFKAZE, EAFE - NMEHERG LETEREa4 a8 .

SaltStack K C/S B3\, server ¥ i /& salt F) master, client ¥4 5l &
minion, minion 5 master Z [A]if1d ZeroMQ ¥ B F\ %@ {E, minion I
22 Ja 765 master ik R, £ H S H pub key Kid %, IXBf master ¥ il i
salt-key -L 7 2 5t =& 2| minion #J key, # %2 1% minion-key &, tHil&
master 5 minion 222 H{Z master 0] UL X iZAE{[$8 4 1l minion $4T 7T,
salt AR 2 A PAT LR, W1 cmd #BR, fE% % minion BIE&EH™W T,
EATEE AL T 7 #) python FEH .

master | &K AESULECE] minion b2, minion $ATHE R K E, FHiR
[ 45 B, master WU 4505 1 4506 3% 0, 4505 XF M )2 ZMQ [ PUB
system, FR&IZEHE, 4506 X N )& REP system, »eRE5IHE M.

BAECIRMWT

(D SaltStack ] master 5 minion Z [AJEIL ZeroMQ #ETVH BA&1%E, fF
T ZeroMQ B & A-iT AR, #EH T NEH tep. ipcs

) salt 17 2% cmd.run 1s i 2 M salt.client.LocalClient.cmd cli Y &l
2| master, FREL— jobid, HR¥E jobid FRE a7 2 AT 45 R




@ master #W B ar 45, K EPAT K a7 KX 4 % % minion.

@ minion MVHE B & LW ZLHE P2, 3% minion.
handle aes ALE.

®) minion. handle aes K —PMAHEFE A cmdmod $AT Is iy
L. LIEWATE Is J5, A minion. return_pub 77k, RFAT S RiE L
H B 2 2R Al 25 master.

® master UL 2 E P i iR Bl ) 25 B, 1 A master. handle aes /7%,
S SCE: B

(@ salt.client.LocalClient.cmd cli i@ 52 HFREL Job AT E B, ¥ 4
St HH 2 2 0 .

1.3.3 =B THI CMDB

M CMDB £ EH N K RERIIIEE, FEEZ AT CMDB A\ H A Bk

b, CMDB E& NG E - EHEZSEABBEDRER. FH4 LT

gt =z FEREEHRF M. R 1-14 #Hi8 7 CMDB A [ BB
* 1-14 AT [ERKrEx CMDB % &

x 5 | ®— 0 B = — 0 & z = 0 &
Al WS hE, WEREET | 55, WEkE
- 530 R IR 5
0 1 il 1
BRI Excel § A Hzh &K B +Excel A I T RE
B =T A+F T S
IT #H
RESEEE | 8% e Eﬂ&% fr &
5 5 GrEE | READEN. %N | BB S EES

TR DL 2 = F 5 T XA B S s KR PkaR, i xt T A B
Rt 2B EAIE R ERH AR Y T2 EKR. £, CMDB FZ M
FRAERBE—THEER N —FEN IT k5671, Bl CMDB As A Service

(LFATETRR, #H =4 CMDB ), %% FE 0T LS T X 4% Ff
I FE B IR ER . 4E97. 5 CMDB.

14 Hihiz4TH
1.4.1 Ambari

Ambari B Hadoop ZH I 1 — £, 1,2 Apache Software



Foundation FH]—TH . Bt Ambari FI{EH KW, MEa0E. &EH.
i Al Hadoop HIEERT .

Ambari H HWE — Mo M ARWE R, EFEZBHMWIT 2 HRK:
Ambari Server 1 Ambari Agent. [E KU, F 7 iEid Ambari Server i
A1 Ambari Agent %30 N H 4 ; Ambari Agent 2 7€ B it & 3% &L
WD RFIRAS L% Ambari Server, XA RXEREBERE 2L
Ambari §] GUI &, FEHF 7THEBERFRSMIRE, FFiE1THMNM R 4E

&/ 1-6 /& Ambari J& A< ZE
Repository
Server

Amban Sever ‘
Load conf
Stack V1 Stack V2 J
Hadoop V2
Stom V2
g . Download package
Hive V2 and install
Spark V2
Dispatch commands | Dispatch Stack and
(start/stop, €tc) Service conf
Heartbeat check
Services

1-6  Ambari 2244

Ambari Server = 3E Bl Stack fl Service AL E 4. X4 Ambari
1) 2 FE BE ), Ambari Server /%1% Stack fll Service B BE B X4 UL & Service
A& i JE HA B 45§14 1) Ambari Agent. Ambari Agent ZE 2L & XA )5,
SR AL B4 (Redhat, #2AFH yum RS, Z35%E
F% )5, Ambari Server 218 %1 Ambari Agent F /4 3] Service. ZJ5 Ambari
Server 2 E M KiX4r2 3| Ambari Agent f & Service HJIRZAS, Ambari
Agent %5 Ambari Server, 3 £ IL7E Ambari i) GUI _t . Ambari Server
SCFF Rest API, XFF R DARZ 5 9™ @ A1 € il {6 Ambari. #£ 2T AH
53K Ambari ] GUI, R ZAEW L ATIET curl i 7] LL#%E ] Ambari, LA
N ¥2 %] Hadoop HJ cluster. EAKH] API 1] PLZ I, Apache Ambari HJE
U1 API reference. X T %477 TH 23K LU ZI KA B K 1, Ambari



A] PASZ #F Kerberos A iE ) Hadoop 5.

It Z A E Ambari, A] LLJ7 {5 Hb il 4% DL OB BOREIE RSB R
B RRSS . BEHRFILES

BHE# AR Ambari ] GUI W, FH&EF Dashboard. £ M K]
Service | E£ ', B LLE T — Service. L MapReduce2 Nl (Hadoop
XBE K MRAN 2.6x, HHLZ YARN+HDFS+MapReduce ), 24 H iff
MapReduce? J5, =& 3% Service KIAHRER, WHE 1-7 Fras.

Melnc Actions -
HODF S Disk Usage DataNodes Live HDFS Links Memory Usage
. MameNode l18Ga.
Secondary NameNode
% 11
1 DataNodes

More, . =

CPU Usage Cluster Load NameNode Heap NameNode RPC

1 HRAr 0 ms

1-7 MapReduce2 /Y Service A H

th[R] #E 43 /& Service HIFEEE (Component) {882, L Z1%Z Service
AR it X HEH . A EMAA A Service Actions &4, T 1% 4H
Ja LA LLE BIMR 2 Service By %M %o AL 21E X Service Action
4, XJ Service HAITHE H,

FHINAEIE Ambari XHLEEHEANHITEHE. B, HB| Ambari
] Dashboard T [ . oy 71 [H 9§ Hosts #7+2, 0] LLFH 2| Ambari P
BHRMLASSIR, W 1-8 Fiw.

Name IP Address Rack Cores = RAM
@ ed10-abdtoy.nnSkgugi3etup 10.0.0.11 /default-rack 4(4) 13.69GB
(] @ hnO-abdtoy.nnSkgugi3e1upo.. 8 @ 100020 /default-rack 4 (4) 27.48GB
& hn1-abdtoy.nn5Skgugi3etupo & 1000.18 /default-rack 4 (4) 27.48GB
@ wn0-abdtoy.nnSkgugli3eiupo.. 10.0.0.10 /default-rack 8 (8) 27.48GB

1-8 Ambari B35 F"F M

AP TFRESLEEE (Ambari Alert). £F AL EMAK
Actions, ETFIXE4H], Hie] LAE 3| Host level Action JEIN 1, HiE
M Service Level Z2RMUH], REPATHIWEA—FF. JHFEHFE Al
Hosts— Hosts— Start All Components & Wi}, Ambari Bt =¥ Frf Service
I B G 3] .



1.42 CLIITH

21T S+ H (CLI, Command Line Interface) s2i2fit A\WIZZ A
MFB. EitHEIEAEZY], HERABEMAFE (GUL, Graphical User
Interface), AN EH R BEMKHT fr @ Fi A, B THENL 7 E B 6] §)
FARA, RETWALARSE. MEERARMBEMRHEL 7 EEL
P, AV BRI RFK, TENTENHPATEREZFEIE RN
<, B AR B ] LBt E AL WS B R AT T AR T AT
e, HEAER® EHFRAGER, &) LEARIREEE.

(HREIZ4EEHITMH, CLI FARHE GUL BN, IEERZETHT
MER: IfEEMAE. Bid GUI BRNEE, 8BRS T, HE
ERF T A EAFEN, 38 1M BREFEEZ P HREEE A R [E
PATH, WEEECE &N, WRLEL CLI A a2 K47, 7L
ERIE—20E, HaREE GUIRMAT, HIA—BH A gETE=E M.
A, B—MTAENTERE, BE2KES FTEEZL GRS SE LR
17, B K RaHEA, BEED KB Z GRS EHAT, L
B e 2 A b 58 B A

IERRE N, A% 2 OS W Linux 8 Windows, R % ¥ 1F Oracle
8 # WebLogic, (& M 84— & =24t GUI 1 CLI s 5 3, GUI
T B s 5 B0 E 3R 4E, CLI A T b &y & $hAT B8 ™ #& 2 € B 1R 28
REIMAT . BEE 1-9 Bros.

C:\>d

A>dir
ﬁh%ﬁ C 419?%5%% Yindows

T
%E"ﬁﬁﬁ?ﬁuﬂﬂ—_m 8604-CEE7

(DIR>
<DIR>
<IIR>

<DIR>
<DIR>
<DIR>
¢IIR>
<IIR>
<DIR>
¢DIR>
¢OIR>
<DIR>
J09/23 22:26 <DIR>
/06409 16:39 ¢DIR>

1-9 Windows S {TA M
THELNA—T Linux 7 2T EAEKH THE, KZ2HIFHEHRMH
#7E Linux Fiz1T, 0% 145 2 W R & 22 Linux.
EEAN R E LA LLEIE SecureCRT 83 Putty FERPHERD R



— F1E HEEHE 33 —

% 7%, UL SecureCRT AW, ERER 82 EREMN. EHL. w5, H
P R2EEEN, W 1-10 Fia.
not connected - SecureCRT _ 0]

File Edit View

Port: Firewal:  None

—-_—
®

Username:

111

Authentication
] Password
[~] Publickey

] Keyboard Interactive
[] GssAPT

LT

Sl

[ Show quick connect on startup

T A

Ready 0,0 0 Rows, 0 Cols CAP NUM

1-10 SecureCRT #&E#E Linux

f£ Linux b, HSHAMNHFESENFEEGLSWR 1-15 Fin.
#*1-15 CLI FE#S

L £ B
diff bb A Y 22 7
grep B F egrep 1E W %38 =X 8 S0 B e i =
find B3
sed i i IE ) R IA B SO A
df, du BE XM RS
free BE N
ps AR
top fiE CPU. WHF. HREFERAMEGERIEN
netstat B MR TE
telnet, ping, traceroute PR B ) 4% 0% B AR
1.4.3 Ganglia

Ganglia /& UC Berkeley KER—AHEEMAIH, ATNEERE
TR BEeHEINESET - PMRENKEEEHFAIZ Y gmond KI5F
PR B MNBEERGANTEE AP IR BT A B EEEE R FEL

A] DL 753X S 90 I H AT DLRE X 28 809 RO AR ] R AR B R RGP .
gmond‘%ﬂ%ﬂﬁgéfﬁﬁﬁ*%’h XEHERANEERF L ETTEN Liz




TH— B, A mAH .
Ganglia MIZFEHEHE 3 NFEEE4r: gmond. gmetad F1M 71 2 O
(I % #LFR A ganglia-web).
O gmond: 22— FHFIHIE, EBITAES - IFELNAP T A L,
WE RN Z 1, RS 51%, (load one). CPU FHZE., [
e RIEH BN C/Python LR H E X HIFEFFR o
O gmetad: tH2—FHHERE, EEHEE gmond, MIHE HiH
¥Hm, FHEENRBIRGFMEE RRD FiE5|%F . ©rlLE#
ZANERIF RGN, WA T A RH - FHEE Web B ¥ o
O ganglia-Web: ZEEEH gmetad iz 1THINLES ., PA{EEEL RRD
. ERETFINEERRFREB A, WHIEERSE,
AR %28, £7/=. WK, QA &, EflfeEEsHH, &
BN ERFIZAT B gmond KA.
— kY, BOMERFE P EIK gmond, BANMBFE 4
gmetad.

Ganglia KJFEAN A WA B ERREHE T 2THEANE
1.4.4 Cloudera Manager

Cloudera Manager s& — > Hadoop £ #£ 145 & & H°F &5 , XJ Cloudera
Distribution Hadoop (& #% CDH) RIE:AN AR A HE 4L 1 406 5 7 o] #L 4k
A% ) o

Cloudera Manager & A DL F I HE

O B3It Hadoop %31 HE, 4 A 78 B [A] .

QO REEERERESL, Pl A, kFSRETR.

Q Rt EP R RER S X ERFR R EHEITE .

0 B8ammiREMek TR, MRt RFHE.

Cloudera Manager HJZEH A 1-11 Frion, FEBW T JLE 5 HEK -

O Ak%5%m (/Server): Cloudera Manager HJ#Z . FEH TEH

Web Server MM ZH . BH TRERMHE, E. FFHEMNZILE
fkR%, DAREHRSIBITRER.
O fCHE (/Agent): ZIRAEF S TN L. BT 8aAiEIERHRE,
HERE, fihx 2 R AL

O ##E%E (/Database): fFfECBEMREEFER. BHEJUE—N
REZNHTFEERS S LT 1M EEBEEE. i, iR
Cloudera & ¥ 85 ik 55 M 5 AL J5 & 12 A7 1€ F AN [ 1) 32 %85 504 £



Clients

Admm

Con 5ule

-

TTF'S-—:-

J l ﬁ e
1-11  Cloudera Manager Z244[#

d Cloudera Repository: Cloudera 46 E . EH T8 47 K-
A %/ (/Clients): LT —5 Server T H A #E M,
M EHFE (/Admin Console): HEft— & i E B A
Cloudera Manager FJZ&T W 1 )22 B 54 .

M  APL: N RERM T E)iEH E X Cloudera Manager 2/7 /)
API.

Cloudera Manager it VT F Z i Thae, H THRMWHFHE (EHL. Ik
PR £ B L A e A R R R s AT BB ML B TR RE A SR YR AR K .
HARGFELL T Mz 8

(1) Ar55 4%

BE k5N B LB ARG ERE R, FELERER, AT
WA . R ERAEKINEN AR ESRTE T REREEZECL I
B, RGESIEERMNIZCKRKATIREEN. R, KRFGEHEREA]
IAF MRS EH G ERERTPAT R, U EEREE SR ITTHE.

(2) FH iz

HERENTE EIREXREELE, BF: WEEH ELER T,
Pl EBATHEAER A, TV EEITRAEEs o, ARBYLIER B/ E
ML BeSE . DS B 7 FAEEE, FEHTUHE—PEFAAD
FHFERMAT, BFEREVREBEREMEE.

(3) fT Ak

Cloudera Manager $2fit | 71| 3% UL K B R 1) 7 R EFH £/ LT 1)
W3, AMUBRZEEEPATHRMES TR, @R B CRERFH L




s FIE M T EMMEVFERRERNFZ S, RotEE R LUE
o EE AR ME 55 B A A P se 54, BL R BB F — A 55 T A R AT |
Vi BE 2040 SR 12 W 4 A In) R ER AT D9 1) R

(4) FHFED)

WmEFAmA LLEEFHMS, FHEEMATHRENER, F/R25EH
RALARAN T R AEEEFTCE A A HEREFAN L RIER. REAEH
R LA EJEE . ks FH. REFFFEREEIESFEH.

(5) HE

iH 4 Bt B Cloudera Manager R] AN §i8 € B F A=A EHk ., Ra@Ed
BEEAUSANRBEFAEELRERE., EHBERHKRES, FEY
TR ECE I SNMP K SHEAERRERNEREMN. REWATLLH
iR S, WIRHI T UE TP AME. RS, 0, EEBENE
HCE, FRETRGET/HEFRNASFETZHERTE.

(6) HHit3HAf

Cloudera Manager 1C3% | A xRS AEMENLR A dr B AR FHAA, W0
G2 A EERS . BfEsRSHRE. B FEVALZIT Cloudera Manager
EHRFZWLE. RGEHATELEH AL m#ETEE, Fmedt
THEEETEE. kS T XBFEFERERRLEFHFITFMHXHE.

(7) RTRRAL B[R] e 271 240 T 3R

RGBEHEAAUELHEREERE, RSGRKRIEREHANEEL
. A (7T HIENEERER, FiEXEERRFRHFA B AR

(8) HE

Agdia L P XEERGHE. fltn, WIERSE, 7L Hb B &
— MR, BEMHXNSERFFOBERE. MEAEXTHPREINE
B, ATl EMEREEVESITHAEFEN EREMHERHESRH.

(9)

Cloudera Manager A] LUK SCER 21 (1 [y 52 e 42 504 4 vH AR sk 3%,
HEHFXEEEREWVENINHA . HASE N ID BEFEAF KK B
FHRZE, HPARLEE RS, KB & 0] LR #E & 2 BB [a] B (B
. R, BA%) ICEEEE, FTLLRHA XLS 8L CSV 3. [
RGEHE GLE A VR A R AEAF HDFS H 3w & .

Cloudera Manager #2215 102 K= Etr, BHEA RS I
AE, EIEEMEEMERBN (N, CPU. WA RERSE). RESIR
&5, FREREERFEN . L. HPEH U LR B KRN E
SEG, SiERTLERA, B, ERfERED 3000 /8. HBase R



ZRIaFRAEIL 1000 I~y HDFS R4 iefriBid 300 N, MHKBIEE
PR Al R 1-16~3% 1-18 Az~

¥+ 1-16 HDFS %isiekr

im #E WM ST HE A ] {iL e i
CPU S Z%E | CPU ¥ HH%E % RAER/T R
NAFSHE | RAF PRI SHE % KGR/ KRR
2 4 75 A I 75 [ MB RAR/TRERK
c, A 2 [H] . %5 [H] MB KRG/ KRR
a] F %5 [6] ¥l 5 %5 [H] MB RKRGHR/ T HR
FHEEHE | cHZEE RZRB TP HE % RG]/ B R
L LB guit F B N E ST MB KRG H/THR
H5HE ZirAMASRES T MB KRR/ KRR
i IOPS BE#HITE (VO) BIEHKE Ns RAR/ T MR
5 10PS FRHITE (VO) #IERRE s RGH/ T B
%< 1-17 MapReduce SiZ1EFxR
moE I ] {iL L4 3l

fe A 1E Mk £ 0 RKRGLE

56 A Mk 2 A RGLK

R WAE Mk £ 4 RKRGH

IEFEE 1T B AE Mk 2L 0 KRG K

Map = AF 55 % A~ KGN

Reduce S AE 55 % A RGL

Map 1E 55 56 B X 4 RKRGH

Reduce 1+ 55 5 i £ ™ AL

IEE$AT ) Map £ 55 %8 0 RKRGLE

IEE$AT ) Reduce £ 55 % A RGLHK

*F 3% Map 1 55 P AT B [H] i RKRGH

*F %) Reduce £ 55 147 B [H] w KRG K

5% /N Map £ 55 PR AT B [8] W RGR

5% /)y Reduce £ 55 4T B[] w RGLK

% K Map 1£ 55 A7 B [8] i RKRGH

B K Reduce £ 55 47 B [6] w KRG K

Map 1F 55 AT R WL A RGLE

Reduce 1F 55 AT 2k W3 A RGLK

Map £ 55 44T B Bh £ A RGN

Reduce 1£ 55 AT ik T 2L 0 RGLR




%< 1-18 HBase IEiF15FxR

W s I =] {i & 7
R 45 £ 9% BA B K ) RAR
i RAHEE 10 ZRD UK K AR
i# R AE 2000 ZEFD I8 K RSN
i SR EE 2000 ZERP L b VK K AR
B 1/0 R 2 L
5 1/0 R X A
/O K8 4 R

145 HfbTH

AR EA SRS, LT TREMRRERB.

(1) XH1t&5H

R SO T A, 0 sep an4 EL ftp 4y 4, FileZilla, WinSCP 3
{55 41 57 SO B AR T 2

(2) MY R 5t

EHFE M 2% I ey, IR A WFERHFE T, Linux E#) tepdump
1 Windows “F & H] wireshark & EL B AT FIINE 4 T A .

(3) HEAH

SR AW R EEKE, HE—RBERTEHEAE — %8
03K, W Web BV5 ) H & — A & a) . Y8 1P, 15 J5¥% . URL,
v s RS K/ W B B[R] 55

FAHE 2 TR U7 @R B H E A G B, X RE T
[ AR T. ZSHEERZE, W UEBHE4FE, W ELK
o # SPLUNK. A #f/2, ELK fil SPLUNK H & & —Ff K ¥ 4b 7
ARG

(4) MEHITWS

EEMBIMEZ 5, FERRERE, WRREY KBRS S EL
W%, A LGBt EAT @4 8 TR Ansible 58 Bt T T AE

(5) Dump 7 #7

EHEREREZ G, a4 M thread dump B3 heap dump,
dump X2 th HE R EiF AR HE, d| T EFEITHH&EFEER,
Al PLiE I dump 4381 T A X dump XX 4T3 — 22 0t .
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—., HFW

1. CMDB HJ &R A&

2. N TIRIERTE AN CRAEDTH B EE&EW
Ml CCB) #EFEREEHMNE, HEREAREEHHEFITREEHE T
{E. FC & & it & — w3, Rl EREAN R T
fEER T 2 — .

3. ieBEEH T/EREE

Z. [O)&#

1. CMDB &1 T JINFr B K@ ?

2. MEEHEHMBEEHAH A XH?

3. =HHRH CMDB A H 4 S 1k ?

4. ERIER TR EMBNRE S EER,

& ik

[ 1] SaltStack|EB/OL]. http://baiku.baidu.com.



F U B R H A

IT RGUE EH 20 IT SIS REHEGIE, RIEREBZE—E
AR 55 o ol 55 &R 1] Bz P ie i m & AR IT k% RER
AEBRBEFRYLRAGEHES R WA TR RHRER B E 75 1H H
WA, ERIFERGH T HBEARNBFERER. LSRR, 240 XY
PR AT E SR R, N, AhlTEgiEgE, KRB ASENE4EEH
B EFBE R REER . WREF TREHITERS —HE K
B, Rt RGeS B RAFENRETREANKRS S5TH,
RIIT WFRAMA R, BEHE-EREMRETZ4EE R, FIH R
55 M A B RO B BE K

2.1 RHEEIX

LK, REFERIAHEREOR HBT R, 7ESLhrk 55 =iz A
BERN, HOREZ BB T Ak 5t H 2t 5% B BUR B & R,
“REHEFAR” SRBKR. 5EAENEELEMEIE AR, KEHE
PI%FMEEA 5 1 V: Volume. Velocity. Variety. Veracity. Value, 47 %l
TREFEE R, BEIEREER., HEERAD | B TSR FLE. BEEM
H. N T MNXIXEPE, Google. Facebook. Microsoft & — K#t /A & 1R
#EEHEARBKIS TR, BR TSR KREERFGER. FR, K
FER R REIE ARG, R R E MR E F > oI HLE8 i1
B SENALESE, e VEXKE, THRES MM SUERA R Z M



F U B R H A

IT RGUE EH 20 IT SIS REHEGIE, RIEREBZE—E
AR 55 o ol 55 &R 1] Bz P ie i m & AR IT k% RER
AEBRBEFRYLRAGEHES R WA TR RHRER B E 75 1H H
WA, ERIFERGH T HBEARNBFERER. LSRR, 240 XY
PR AT E SR R, N, AhlTEgiEgE, KRB ASENE4EEH
B EFBE R REER . WREF TREHITERS —HE K
B, Rt RGeS B RAFENRETREANKRS S5TH,
RIIT WFRAMA R, BEHE-EREMRETZ4EE R, FIH R
55 M A B RO B BE K

2.1 RHEEIX

LK, REFERIAHEREOR HBT R, 7ESLhrk 55 =iz A
BERN, HOREZ BB T Ak 5t H 2t 5% B BUR B & R,
“REHEFAR” SRBKR. 5EAENEELEMEIE AR, KEHE
PI%FMEEA 5 1 V: Volume. Velocity. Variety. Veracity. Value, 47 %l
TREFEE R, BEIEREER., HEERAD | B TSR FLE. BEEM
H. N T MNXIXEPE, Google. Facebook. Microsoft & — K#t /A & 1R
#EEHEARBKIS TR, BR TSR KREERFGER. FR, K
FER R REIE ARG, R R E MR E F > oI HLE8 i1
B SENALESE, e VEXKE, THRES MM SUERA R Z M



— F2F ZREEBRHBEKE 41 —

Ao —BORE, REFERGMZEFUT 4 MF R

O #EFE. REFEEEZENFELEER, BMKR, XHEXR
REBENFEAGRETER. T RAERE.

O EERE. REIEH A — K2 &E, XHE R KRG A
e PR i HHE . R A B e LR P

O SRt BT REEERE =2, b/ =5 ) &% F 2R A B B
HEHE RSB # 7 NS B AR, frl R R AT HE K
Ak CiTEuR

O H3ift. REERLEBE. BT AMEER, E5 AN
AP RKBIE REZBA KT RE . Xt Bk KEIE RS H1T B3
WEH,

211 BARBE

—RORU, KEERGALR A WA 2-1 Fras R 2R,
WEERFEE

SiETEE
RREEE

SORIEE/FEE

& 2-1 KEERG S

O FHREEEGAER: ERER/NITED, —2WELH HEEC
AR (BREAES AR AR M S WAL REE D, — &
XX IR AT A, EEAERA S MAX RS, THE
BHERELEYIR (Bl RRF), FRNEARENEREE.

Q HWHEREHRZ: NEENMHR®RSG —HREEEMTHEEE, L
fERm EIRA R . RiEki, BREBHEEESNESEHS
PR, REEHJEEENHAREFOREEH, E5EEEMR
5B BAE S AT

d HHEHHEZ: 2REFERGHZL, RE TENRGRIERE.
TEEELTHRFEEEZRRBOGHE RO R, 47517
o THENSG MBI TRERE, H—RAEHE Map (B
M Reduce (J329) WA#8sr, HAKERMER. BLBME, 7K
BN KBRS R B AE, BT UHHE, FEdA
2y, RN RBEAD T RE TEMEHIRES.



Q WHERGRE: EERRERARL 5T 8 X KB 5o i i
R & RET AN, RS T RARRIML S5 73K
AR IE A F R R IR R A F AT ML B & B9k 55 B AR oK, REEE &
SR EERAR T REAF . HET, KA RS E Z [N 3 5O i R
REFERFERIARTEZALUT 3 o

1. BSHIERNHELIE: Hadoop

HABIE AR T, WAERIF AR, BEEIEE R
W Rtz ook - BER BN B B BAR . SA )37 5 48 R 5] Z TR £
#E BTRZSEHEE. AFMBEEE. B PARES . SBHEET
R PB (1024TB) 45, FEMMAREERGHE T BE, N
FHRECH A UMERE B . R, #8580 K243 FEZR R,
SHEERZ, HRIES AT R AR ECRR #A B) B 70 i A AR 2

Hadoop H Tt E A B KA A5 S 2HE, H Apache & SH K,
R JT VR 0 A N R G A 2R A o RGTIEAT AR 15 2 KR 12 = 1 J8 B e
TZLH T KA FIT1HHE . Hadoop FE H HDFS. YARN. MapReduce
X 3 k. BAEWE A EFEFHSEYE, BIHEHE& R,
HE BRI R EZE R SN A, HETEIE TR . Hadoop FF
FEaRBEM R RETHRE, REER T ZRHET, ST SRR
) REHEAELE . DL Hadoop AZERNE S TR ZMHKHIEMINE, T R
411 Hadoop 25, N Hadoop &4t | K&EHG H K TR sm 4 4F .

2. MAHIERIEFTALIE: Storm

MABER AR Z P LEFHEEFI, BT REARZER, FJ
B RS AT ELZE AR K. A EIE — AR AN . AT
HOH U0 Web BERE . HASSEIE . BREACEEIE . VBN AL K455
#5 WATHOKEE . X5 WHAE 585 . BIER S REA R =
RILA—FE R TTHRFAE, 1B K 2 Ei N8 AR B A e S H) 835 A
BRERIE. SAREE#R. NG —HIF. BIRREENEEE.

Xt B HE B SE i AL FE, Storm R MAIFIHEZE . Storm & — 1
FFIR B S B S0 A BEAE 22, Wil 2-2 B, 5 Hodoop 7 #i[F T, FI A
Kafka %F it 2095 #E47 W4, 1838 YARN #47 % VR B BC, B J5 F F Storm
WA Ry K EAFRIRY P HM . Storm £ KIEFEK T FHIATHELEE
S B R RFEE, JRHE L. Spout A AE NG, K EURE
fefss Bolt 1, Bolt AfrH iR EHIr ANALE, BT XA, |
P Storm EHF R EE Bolt AHFHM A (Topology), —> Storm




— F2F ZREEBRHEKE 43 —

Tk R 5 sE B — V88, AT LA 2 48 K H8 70 Bt 20 AR Mk 75 oK

SEELTER | Storm

HIBWEE/1ZiEE : Kafka

& 2-2 Storm Z2#3
3. XEXHIE: Spark

XERBFE R ARG S EH AL AR, RERIy: #IEA
R TER T AR B BIR G R, REGAHDWRABEER, 5/ FEBEANR
HERG R LB R AR S AR . 2 T OLAP KI5
HAE. BRI AR AN LAEE. ZEAFEFEERST T, 6
e A EE B, R, AREESRA DL ZIBAE A . R B AR AL B T
I RAE T ORE R i AR BRAE U2, AT DR 38 B 07 sSUHTE BT, R 1E
RPURHIZZ B 7 T, ZIMBFERBBREEINZHE, B %5t H 2
PE R 0 VA N2 SE I PR 7R 5K, 75 22 NoSQL 2 A i) B 4fE e hn LA%h 728

2.1.2 EBEL]

AR B IEEGE NS FR, TELBEARBOEARESR. MM
Hadoop A& H 32Xl . A, N A& B REIE R4, Hith
) R B 22 # 1R 2 48 & £ T Hadoop #HATH B AIMAL, FEHAT FE AN
2 Hadoop ZEH4 1Y 35 & ST .

Hadoop H Apache &R KA H- 4847 . JR 42/ Hadoop ZRHI 17
ERAEHRE ., FAEMEE, 228K, ARER. HEHBISE R,
AKREEGENZEN . EEFEAER Hadoop HESE, REZAEHEL T HIN
AV ) Hadoop KAThR, XEERASRE S 7 RREM, ik 7 & Tiae, £
W7 S, EaAN KMERE. HilFHMAP Hadoop KITHA
Cloudera Ml Hortonworks.

Cloudera A & /&2 & 7% Hadoop BN ALK AF], #EH T Hadoop K
{ThX CDH (Cloudera Distribution Hadoop ), #45% | Hadoop HI#Z L0 5 W
T K HFEHEOR, Bl T Hadoop K ImpalaSQL &) 5|%, CDH
TEIVR, [FF Cloudera 2~ a]i& R CDH MMk, #45% 1 &7 T e IF
At AR 95 >CFF




Hortonworks #2584 & Apache Hadoop HJJHZKHLN R . Hortonworks
#EH ¥ X417k HDP (Hortonworks Data Platform), HDP #:J Apache

HCatalog HZEREEHE R FAFERAT T K LN . R T %) HDFS #
MapReduce A1, HDP i&£4545 T Ambari, FREMIFI P ERE, H
B — M2, Ambari ] Web FHEHZHIEER T HBEEERT.

R, A9 2 5235 E F 248 Hadoop K AThR HDP. —#tkK
W, ZIREZF HDP FEZLIL UL T B K.

O #hE TV RGEHIE. KAWL Hadoop HEZRRAIER (A
RESK WK% B,

@ Xt RGH BT AT A & -

Q3R ECE A [F) 2P k55

O ZHEE SSH LHEL V.

O AE Linux V5

@ T # %% Ambari.

@ fcE Ambari.

® 7E Ambari ] Web F1H it B £ # .

XSGR shell ar QU (R EE T 64 i Linux Ubuntu 16.04 LTS).

1. REMBEFEE LRSS

A 2% 1) (8] B i (NTP, Network Time Protocol) FHEI[E] M 4% A &
Ak 55 28 B B[R]

(1) AT %35 NTP

£ ubuntu 16.04 #, PATHHZ:

apt install ntp
£ RHEL/CentOS/Oracle 1, #4742 :

yum install -y ntp

(2) Jash NTP ikR%%
£ ubuntu F, AT L :

/etc/init.d/ntp start

7£ RHEL/CentOS/Oracle 6 1, #4T#r4 :

service ntp start

£ RHEL/CentOS/Oracle 7 *F, AT 2 :

systemctl start ntpd



2. Ri&FMBCE SSH

Hadoop i@t SSH B E K, TFE %3 SSH.
(1) %% openssh-server

sudo apt install openssh-server

(2) 7E server EACE SSH L& SV I
ssh-keygen -trsa  # SSH 4 RSA ¥ %A
H 1% Enter KA BOIARRE, WETHWLIFHIN, ERMA T
id rsa (FAEH) Ml id rsapub (A%, HITWHESEE:

cd ~/.ssh
Is

¥ id_rsa.pub 1B 0 2| authorized keys A A4
cat id_rsa.pub >>authorized keys

[FIE, K id_rsa.pub & 2| H Al B A5 EHLE root K T, BRAZUIT

ssh/id_rsa.pub

IR server REiER B A FEMNL, ATW Fdr4:

ssh root@<remote.target.host>

MRIEAFH) SSH A, A 1] B 7 21z .ssh H & Al authorized keys
HIB IR -

chmod 700 ~/.ssh
chmod 600 ~/.ssh/authorized keys

3. BEE Linux ifio]
(1) FFJ3 http AR5

service httpd restart
(2) KHAPT K3

service iptables stop

(3) %M SELinux
EE: AREXHFEERITEN A BRER.



vi /etc/sysconfig/selinux
SELINUX=disabled
setenforce 0

4, T#HZEZ%E Ambari

(1) PA root HH P &%
IRHAT LT 52
wget -O /etc/apt/sources.list.d/ambari.list http: //public- repo-1.hortonworks.com/
ambari/ubuntu16/2.x/updates/2.5.0.3/ambari.list

apt-key adv --recv-keys --keyserver keyserver.ubuntu.com B97/33A7A07513CAD
apt-get update

(2) mEZRELEE TN

apt-cache showpkg ambari-server
apt-cache showpkg ambari-agent
apt-cache showpkg ambari-metrics-assembly

(3) %3 Ambari

apt install ambari-server

ER I\ % 2% PostgreSQL Ambari Database.
5. BCE Ambari

AT 72 -

ambari-server setup

MRAE R AT R R ACE

Q 7~ “Customize user account for ambari-server daemon”, &+
“n”, BRIALL root H3IE1T .

Q $~“Select a JDK version to download”, i&#“ 1”7, %3 Oracle

JDK 1.8,

7~ “Accept the Oracle JDK license”, iE# “yes”.

&7~ “Enter advanced database configuration”, #E# “n”, f#H

FRIAH) PostgreSQL #¥EFE (F¥EFE 444 ambari, FRIAHIHH P

% N ambari, % B9~ bigdata).

O 37~ “Proceed with configuring remote database connection

properties”, & “y”.

LD U



6. 7 Ambari ¢ B EE

(1) FFRERS%
PAT A 2

ambari-server start

BEBITRE:

ambari-server status

(2) &3k Ambari
75 0 Y 28 A0 A\ i Bl

http: //<your.ambari.server>: 8080

H ', <your.ambari.server>sg % %% Ambari {) FHLH] IP itk .

fEE R AR P 2 MES (BN admin),

(3) MEHEH

TEXRIL T M, % #F Launch Install Wizard, RIEZE N SE B EEE.

2.1.3 MU

3R 56 A2 2R R KB RS B 5 — 25 « S AT IR CE FF & B BE
B, RN RSENRZE, FTERNTHRRSGIRETE,
PLARAE IE RAZATIZE - U K EUHE R G il 36 U 7 B AR 9% =5 2 13T 1Y
AR R AN 2, AT 4 7 AL R IR

1. ThEemisk

EA— PN RS, LUEEE TR R AR ER . DhRel % T
EERENE S R, Wit — B REE RGN EAG, WX RGE Tz
IEH . ThEeM A FEFZRE - 2% i R ST B AP MIhHEE.

2. e

KB R G RIERE AR S5 SE I [A] L St & . WFE S AR FH
o IXEEFRAR AN FI4EFE IR R T KEUIE R G RI AL B RE T BEIRR 2R
FERE. EREI BB N K B b R 77 SNk AT, @I PERE b9 T AR
Ml Z Gt T IRSMEREfE br o B 1% B, 1 se ik B i AE A [
HAEOL P R gitEme, RIERSRIIEH 73K

3. AR
AR KBEREN T B —. FAET REHE RS



— 48 RIIFERGZETHE —

P8 BV 55 BoR R G KB E) G R & T s AT, SHELEMRERIEE
B, maEFsR. FILE T A a R F % ER T (MTTR) #
S5 T R [B] (MTTE ).

4. FWIETEMR

AR KB RS 7 — D EERRE . 28N R ARl &
GERH KM T, AR mBAAMER VIR (RN RIERFHESIZIT),
RES MER 0 KRBT Bl E . 246 1 90 1 J7 SR A0 SE B 5 T 37 i e
H s ZF3h il

5. REMM

EREFE ARG KAEITREREY, BEtIEsE EE. 2K e
HE R RIERG KR EHiEIT. #HFENLNR T E, W 10Zone.
POSTMAR, iR RG K A INEE .

22 RHEEBWR

REFERGRE —DEEN . REAFBERIBGEALEIR RS
AER KBRS N 4 PEBGEATHE, 85 K584 RaKMHt.
RGHAE IT LR

2.2.1 RESEWR

REHE RG] UL ARG AR . RGP SLEE N R G
MAZE 3RS, WE 2-3 fias.

R A AR A S O ST &
RGEEIBENBE | FhIheE, GEEWE. Git. S

BURRBEM D XF

BT A RFEREERIFN
FiEfT, BAEEREMN. BHRE
E, BIERAEEFTIR

= F & FRRE R R AR, e UAY
%‘%Eﬁ:giﬂig P REAE IR AR B A R A3

B 2-3 ABBRGEGKER
1. RGREHEME
FERLSMEMFEMR, BT R BERLE AR, #HEAHN RS




PR A 2 i il o X R YR8 I 2 WO IR 95 B0 P s T Ak s, R GEE
1 B 52 5 0 e 75 2230 A2 K08 7 3K, TR A ORIE B oK AE &R S A SR A LA R
AL ) R AR U7 3UER = BT IR 156 R

2. AEHRHEREE

RGP LR/ 2 TRE KRG, EEAFRIEM A i, i
R T RAARFEER. SR EBENMEHEEARES . ZHEEAGEREY
wf B BEAT TRAC B S, R S ELAR B L B EOE PR SR R B AS R B
LG — R NERAE — . BIREHEZRRERFENFAGFE. 5E
B, R BRAEROLHI A TR o i B R G AR 2 48 X B0 2217 B A 32 48 3
R, NEE A N R AR

3. RGHIENHE

A A 2 FE AR Y 52 1 1 35 1V SR DL A5 Fh D e (R B mT DL i 4 & 45 oy
Hrogid, s AT A H AN R S50 A 5< KR 2R 48 B H

2.2.2 AZETIH

AN BREEEMDIT AR, URAMEFENE. TBERARE
B EMCEIER, AERAER, FHRRBEGEERRGTUA
FHAY &, Tkl g EE, (e ik AT 8 A
TTERIRANAS R o Bt AR Gt 5k 28 BB AL B 2R e AE DL 5 K B B A 5 1
PERIBOL T, BEA R “REHRE” Ko b B TAE. N 7 NI &
ki, FAVER ZEFS M AR RBBFREREFEI T RS, HELREE
LA AU R LR

1. REBIERS

X BHEFE Linux/UNIX KW KEBIER S . WBIR KEIE Rt
EHAE, FEXNBLESEH RAID, Jf HEBHEREIE AT S, BIE
SEPRE) R R EATRCE -

2. TR E RGN

I KRBHER At R RS, R 2-3 s, S E
KA LM ZANER: BAERERE. BRGLEE. BHENHES.

(1) FEfFEAE

Fif A L il 2 0 2 B A7 4 2 R0 W R B K g A SN R 2 - BUEE AR A
2 5 5T KRR (PB iE 2T X)) DLAEHE i) R AFAE o A K




NS, ) A O A A SE I A AT A B . BUE A E — B
MR XHRG . s AEEE. BEEFONBEATFRARAEF. K9,
AT R R G AR R A, R T HIRIIR &0 oMl
1 B9 B sh B39 . R BT R S 70 A A7 1 P il B 2R At Th e . %
W B 4348 RO R G FE Google i GFS. HDFS. Ceph 2, B3
FARKERI PCRIEEFMER, LM T FMEHBMYT R, FRMERZR
A5 LR R A . A NBIEEHE T oM Rge b, 5
AR G R B R — E AR A& TR AT IR TR, LB = R 1
WA e . AR N — BT . BN,
Horp 5| A6 TR & A8 B L IR ST 2 A8 A o 21 207 fik B 4% B
PRt T A IC KT EE R 7, PLSEHLN B ARSI PRIE & . 8 A ]
£, 5 Google H) BigTable. Dremel, /JiH] HBase 3. 1B & N T £
& RCFile. ORCFile. Parquet %, B4 717 A7 A 5| X AF %5 B 1
e, ERIER—IERH A FBRER —TREBFEEN, XA ES)
PRI L EY o 35 £ 0 B A7 R G LR T Google H) Spanner,
‘B A LUK EEE B 3 EE B e BB 2R oD, IRl IS 4E LR B R
8 2 4 L A B = B0 1 AT R A B A EiE O B BOE AR b A
REEHE Lo mhHENSTRREARZ AR ER, B R
AR [|) b E R A0 2 RBRIR, IF oA 2T AR A RE — B
fRifE. H BT EARBFEEFEANGF. CPU. WEFH . M /0 %. B
EHOFABERESRBFERAERIAR. REREENTNEFNST A
WEMBEFHRFRSER, R EEH RO BB FFER S, FIEn5
H 1V B AT A R G RUE . BT YR R BE A B DL — 5 B R R SR IR B U Ttk o
HI AT B IE B 4s & ek, W A R SR IS 3 ek e i (FIFO)
NV RO RE. IKERHES. £ REERGY, TFHAE
=B PR A (Data Locality) HJR] &2, BRE:ALFEAE S8R B £
TR AT, A E RISk, XA RE 8 R AT gt Hh 8 fe A4S 00 2 1) Y
KA. HAr, kAR LR B IRE B T A4 Hadoop YARN (Yet Another
Resource Negotiator)« Mesos 5. YARN s& A BHEFH — S F 910 =
MERZHEEHE TR, FERKEAN YARN BIZ 002 BB 52N
JobTracker F1 TaskTacker #1790 &, B X £/ &% JF & #H 23
ResourceManager 77 I K K&/ T JobTracker IR IRIE#E, FHibMA
MEE— Job T4ES (tasks) WEWREF AR T, NMEZE., &
DL3E o 73 A 2P R 32 2 T R oo A NIRRT A5 AR 20 B — B0
)R, 1 = 3 R R, Wl R A LR O T A




SR B 5N BC B TR AR OB I, G0 e 38 RN B4 R e B LA YT R R R D
{A] JB% R0 B B 71T RN, G0 e =5 55 o o A 2P 1 B B 18 B Al 3 EE 2 Paxos
— ML, Paxos MR R T — A ARG WATHFEAME CGRUO
B —BH R, — PR RE, £ Mo AR BEERSET, W
REWRBIVERE —F, BN EAPATHERRIEFS, BB 240415
JE R E — P —BHRE . ARIESGN T SPATHRIRN 74T, FE
ER— KB LPIT - “—BHEE” URIEENM T AERHELS —
. Paxos WL AT AR ELEGHBEE, M ENREEE—
M. # WA A XA T EBEFE Google it & H) Chubby #i k55, LLEFF
Ui 1] ZooKeeper % . ZooKeeper & A 1 H#E #7 ) — #X ¥ 7 A1 2\ 1 5 2
TH, FERZKEA ZooKeeper s& Google 1 Chubby — N HIEAISZHL, LA
Fast Paxos FHyE NG, TESH. s, FNREREHESF . B
RS AaRELD . ARG FZHERRFETIRE

(2) BAFEHEZE

APt E s RIRBIER A AT A, FEAALE, B
MhFR . AL TR & JL AR R . MapReduce & & WAL FRAESE, & HAA R
A RESHEENE, BERFDNHIFELCEE PR B
Dryad & —FETHR LHE (DAG) BIREAEEMEZE ., HanlbAi+9R"
ITHIRE AL B AEZE F B HE Spark 55, Spark i iL RDD (544 447 X E AR
E, BAMRNFR—MHEME) BRI T HF T, FFEE TH
P& A FEAT1E o Storm. Spark Streaming. Flink 55 & S A 543 A =0 AL Ak
HEREZE, SC¥F R ANBE SC B B0 98 B PR IE 0 #r . Pregel. GraphLab., GraphX
FRE INE AL, SRR B H s i) E AR

(3) HHEMHE

N ES & BRI N AR, FHKE R EBIE 76 5 A 2 AHE 42
SEILAE E BTN RE . BN E FERRE A X RGIE, FESLIXTH
PR R, B3 T Lucene B 441 2048 & 5] % ElasticSearch,
©RAHETE RESTRul Web # 1 2 b, BHESMAXEZH G TG
TR, FELI 5P ERBHEMEE TR, FEER R
i ¥ tableau. Plotly %, FFIE =i, #] 40 Arbor.js. Chroma.js. OpenRefine
%; MEERTE, FTECIIHENREE R IFRHESE SQL KiES
Y FF, WUE K T K EHR HBase. MapReduce 1] Hive. Presto &; %%
gt TR, FESSIHmAEECERNZ 45 R, W Kylin 5.

AN R RGER M E, & ERYE S & KA P E LI AL 55
RANGSERERGFENN . LRI Z REHEHNS, Wik g




MHERBTERENMEFHAR R BT, FEESHESHK
R TT ZRA0 30 KA T R VR 2 G 20 44 1 3458 6 g T gk A7 AH B B SE it

3. WP MEZERTIR

G 7 A B PAS = B2y B 0 70 AL B B PR R A A FEER AR
AT 2 B S R B B AR AT AL B, M B A IR B M AFE . KEL
ARG mEEREZHE, RIGEEABEEEIHARNFER, F
BRI R AGEAEARE LSRR AR S MR 3 K. SRR
R Te R IR G — W SN LR R, IR NG AL ETE , = .
e, ZHRSGHEES: FEBANEIERE T TREESmEdE (o
R ARBIEIEFE . T R0 REHE B R ) S e B TE (s
. BB S 2 E, W XML, HTML XHHE TH4mi
HIE; ESEMWEBTEERERFERKETER, FHESNFERBCR XA
CAH A R BN A BB ) B R B s e, B AN AT DLAL B 2L
A SEEHNEE, MEFEESAEEER. FE. 0. &30 0K,
e AR S R 45 M A B

1) ¥ Hisk 2

25 AL B VR W] LU By Hb 5% B SR AIEAEL s 17~ 45 #4940 B AE 45 R 40 )
HIEN TR F{ERABRES O IRHTEA . N 7 iEA [ R IE 2L
HEARSNEERE, CH/FEFHFBHITHEIE. Z8%. B—H5FRE.
A, AT XFHFRMEREER, WAEEETAABEEZ EHE
Hive SQL. Spark SQL. Impala & &1 5] 2.

Hive SQL ;& Hive /& X H)2K SQL AMiET, EiRM 7T FEH SQL
) 77 2k 7 i 77 1 £ Hadoop 70 A X0 R Gt HOEHE, 7T LUK 4544
B HE SO B O — sk B e SR, IR E B SQL &HiMThRE. —
[/ a] LK SQL & &) ¥ #: 4 MapReduce £ 553471217, @i H OB SQL
EBMAHTERNEL; 75—l MapReduce XA RAIUEEER
Mapper #l Reducer 1E A K #7F Hive B E R HFT . RES
KABYARFER SQL A AF, BXXFTHRKEZHIER, W DDL (¥
P iES ). DML (F#E#/EES) ULFE WK RERE. EEEM.
KB

Spark SQL & —/MFH RAL R 5 # W ELHE /) Spark A, BRMEE T —
ANIYAE Data Frame HJA] ZwfE s REBIEER, FFH T A — oA
) SQL # 1] 5| % . Data Frame /& H “#y 4 %17 (FRR R R F B E )
Frd ZUE R — N i REBUEE S . ZEF T U EFE R — R R
#5 FE 13K » Data Frame ] LUIE b 2 PR IE AN & . 45 140 2038 S0 Hive



F1Z% . AhEBEHE FE B3 RDDs. Spark SQL A] PA X #F SQL & VE RN &
HAEHAT o th & W, XalT Hive i MapReduce iz HHELZEIEN SQL
FEEHATHIRE B85 5] %, Spark SQL X A Spark Core iz 5 5| 2K 1,
AT Spark WAFETHHE K DAG #A L H, KBS T EEIEK
ST EWIEE
Impala /& Cloudera AR F R KK UEE RN RS, BiRMAE 7 SQL
iE X, BEEr 774 7E Hadoop ) HDFS Ml HBase F1 /] PB (1024T) 2K
. CAK Hive KRG RABRM T SQL iE X, HET Hive JKJE
1T B & MapReduce 5|2, {382 — P HEACE AR, XLy 2 &
HIRZ B MHEEZ T, Impala B8 K8 A2 5K SE SR 2 & B PR
Impala AN TR BRI RE NMEL, B 7 KE VO FF4H; Impala H#%
1 I AH B B AR S5 HE AR SR #EAT ML R B, 4 ¥ T MapReduce 1E ML B 3 B IT
#5; Impala 5E£#FHF T MapReduce XA RE S SQL EifjHIE =,
M Dremel (Google FI—M KREIEEM 7T REAE) —FFEE T MPP
HATEREER EE P, FHin s 2 8E R, NnEEA L
ZH) shuffle (G, {EBA FFFFFEREIRICRE] —MHET S ). sort
L4 Impala BIEEH LLVM (EZE BN, R4E 7 5% 32840 </
XFF) KRG —YwiFis T IACRS, B S T N SCHRRIE 9 13 1T R B AS 4 B2
F48Y, [FBEEF T SZ#F Data locality (E4EA#AL) ) VO WEHLEH, R
Al Ge H K B4 A TH S BCAE Rl — S AL A BT, > T IS .

2) BAE @A A

L AL B A RAFIE R EE S Z G, I LT HENEE ST T
fE. @Bt —EmkS B s, XNEIEEXHTFENIEEIHE
AT @R RS FE . AR TS EE - A BUR BE, BT DOREEHE @ AR o A g A DA
FT3INER.

A #HdHSst: B2THEREHEARARETH A Flw, FHREHS
RANEEE S RIE BB ESR, TR TERE X
RNEHE, B0 BB CUSE A 28 O OBCEE « A7 i A0 ek 24
$5 38 P o A7 38 . FH AR R L R g R WP R G .

Q T T IICRSREIBERAE R . B, T s A
{5 FH 22 PR AT B Bl A 5 gt BRI E AR H, TI0I R K 1) 4
HEER, IR ZI SR R B I AR 25 T .

O AN AT REGEMRS o AE. flw, fTEHT
THERRGU T BARAFAT RIF I, MRS AR N 7%
ELIRFM T A mMBERTE.

wmHBSZIEEAEAERESE. tRE%. RS ESE,




HopF B Ay B BE g KRR EDL SRR R R 2%
REMEMzg REF]) FHIE, TERREFRIEIEFEREFBR T
Z R, R BMRRM . B8] 51 ot S5 S EUAS T R B B Bk
o Mo, HARNREILNRE TEBRFE] . NP, misE ] FEE
AR, BRI T LA 5 S AR O S B 1) )RR

(1) FEF

AREFIRZLELCAHBNZREA CBY C R0 EHE LA R X ) H
i, X% ZINEHEH P mMER, IPMEEE TENRBHE
G mMNRRELAN VN HEN T B2 ER, BRI 1)
B N BRSS9 AE N B . (ARAE ), X da HY 2k AT fa) B8 1) 4 W, AT SE BN 2%
PERNE (FR2ENELER) B3R (RERNEER) KER. &HRE
FAREARERIT N RER. HENE,

@ [Bl )35 thr VA R 4R E B 1R KB W B2 50E 2t B, P EGE S
RN RES H AR AR A5 &R &R IE N (RIFR N B3 77 12
VD IS 0 A NG : N e 101U B o T R =1 D= R 1 R D o e = el T
PRI < & o [B1 V373 #7 e 8 1R 4 b 3% B 5 A2 B 0 R A2 & 2 (6] Y 2 & 5% &R BA
RZPBEEEN —INERERZWEERE.

@ REMNHEE R —MEILE B REER T E. B — i) o
KIT, B IR AT A2, A 390 50 A plnT 32 B 30 0] R0 R SRAR
SR 5 A5 FH R X 3 B AT B o AR b R SR A 38 I — AR A X E
PEHAT R FE . TR IR I & S5 >R R 3 258 Hh 2800 1Y 43 2 3
W A ERR B e B/ DRI RR R R IR BIERNZOASR . RIR
M A4 3 A LA B 2P 1EAT .

Q F—2, REMPER: BHINGEFEAELERRKERP TR, —
RAFW T, NAHHEASEBFEERRBELFFTEFH LR A —F
GEREER, M TEET AR TESE.

Q F B, REWMBIBIE: REM BT XS E—Fr BrA B ot
R AT, RIEMETHERE, FEZHIMEARLETESE
CRR AT B2 ) B 208 R 56 R SR AR AE o A2 A 7= AR B 4
AT, A5 S L5 5 v T 4T A4 1 14 B 0 B BT BR

@) 22 28 BRI NIk Bl H SR 22 2% (Natural Neural Network )
A T EAREE R RABIHL . N T 28 X 2 DU K i A2 BRI 7T R SR N
Feat, HHBE T BBy 5L, SEELEAN 7 T B D) RE .
Frblit, NTHENEEHATLEIHAERNEARPEHRE R
9%, "o I 0 % AR Bl W AL B AN S OIS e M T IEATE B AR . R
i N B GR FE T & ) — R RE



(2) Bl ES]

T B%IINHREREDE, RIBEIEXEE RZE L R & #1745
BT, FREIE B N AU SR E R 7 A AN KA, RN B EE A
A R KA A BB ES/DNIERE. F LR EREERE
K-Means. DBSCAN. % & it K(H B RKE,

O K-Means FHikme —ME TR AALEEER EZERTE,
R kK NSH, 8o MRS N kANME, DERN RGBSR
FE, i EL A% B AR BE K . ABLEE B TH AR 4B — MR T R F 1R
(BBERME L) RHIT. WEEELEIERE kMR, MR
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3.3.2 FEHERR

w4 i R B 8 A A R AR AR TR AR A M R o AR F IR TR Y 2
ARG R T REA TN, RERSEE ALK, WFBELERRRA
—F, SERIEH U . AR RTEZIRB SRR ERRE, EFELET
LA DR o 191 2, B R P AU BR R & X T AR P84T 1 — B ) = A R
B SR R ER B SR E RS, EREMEMEREME R, FKB TE
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EXHERRAGHE D ANTHEIA, FENERAE, LUK A
Agi—, E2FKIAER . g2 RMREHERS, AL KREFIME
KRB . T 2RFHMPETIRGFEMEE, RRAFRE
BERTLR: ERIRFE 2K, KUE#ERENER; @Bl oxHF
AT ERE R FRAT N, REFMRKFEN . LZE FAMMER, F5
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(3) RBEEFREFHI A RePE, 5 08— MEF AR A 13,
CL KR AE R SEIR, B 5F 0 X S5 R B BUR % .
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KB A S KEIERE . KRB, KEOEER. KEEE
FEHERAT, FEN KBRS Az B, XA, T AKE
FIBHE B E A B, H I RE R R IUE B v e R EE M /Y s2 4

A %5 DL FFYR Hadoop KEHE & A, MR KEIFEER ST WS
MAPCAL B 7 1%

4.1 tHEEST

PEREE B AR GUSEI RN LRSI, HIRFAETERE S, XL
FEARZ NPERER T, 12 W& ZCAT BAXY bE =5 B A I 25 A R B 20 1 1 RE R
T, oEREENER, RBERABNRRE, ARG RE.

b, FTRLXS B S e R 5 EiE HEAT SE vh o0 A, RS A S EL UL
B RIBCK I A BX A 2R G AR DL T 1 BRI H K R AN AR AL I A2, X EEAN[A]
L B PE BE R LB AR 2 A PERETE b, 38 I 1 BE 98 B AT AR K5 R O & &
S A B AT, FEXTRRIRAET A B RGa&it B FR MK
RIS %

4.1.1 1&EgEEF

0 Hadoop KREWE/EM MR FA LT ILA.
d  Hadoop L& : FCHE X Hadoop EHMMHREEIEREEN; ~AF
HPARE /=4 CPU 1%, NFZ . VO FER AN T4 b & .



J

SR/ s R R AR /N B SO B 2= 52 i) Map AF 55 HIPE RE .
Mapper. Reducer FIE &g : 280 Map. Reduce HI{E S5 A1 Job
) 4 BE

BEfE: T R RIYERE . B B AR S X R 1 B 1 BE = EL R 2
1 M i P RE

KA i & Z A 2 #2100 Map/Reduce 4 8E

4.1.2 MEEIER

Hadoop fEMV 7 FItEREfEIR ELFE W T N & .

J

D OO

L U O

L

L

I iy Ny

D OO0 O0D0D0OO

Elapsed time: {F MV #$AT B [8]

Total Allocated Containers: 77 BCZAVEM HIHAT B 2820 H -
Number of maps, Launched map tasks: /E NV & FEHT Map £ 552 H .
Number of reduces, Launched reduce tasks: {E M & H Reduce
E58H -

Job state: fEMVAJIHATIRA, W SUCCEEDED.

Total time spent by all map tasks (ms): FrA H] Map £ HATH
B 8]

Total time spent by all reduce tasks (ms): FTr/f B Reduce {F 55
1T KB 1]

Total vcore-seconds taken by all map tasks: PTH B Map f£55 5
FH R 40 8% F) B[]

Total vcore-seconds taken by all reduce tasks: A #) Reduce 1T
% o5 F RE % B I 1]

Map input records: Map £ 55 % A FIEFE H -

Map output records: Map 4F55 %1 H B K2 H .

Map output bytes: Map fE55HIH B FTEH .

Map output materialized bytes: Map 4 5% fii tH B K 28 /i[5 1) =7
TEH .

Input split bytes: NSRRI 0 B oRAN, BALNFEAT.
Combine input records: & 3 FJHI AICFKE H .

Combine output records: & FF % H 10 FKEH .

Reduce input groups: Reduce FEFEHENHAEH .

Reduce shuffle bytes: Map 1£%i%5 Reduce H] T shuffle H)F £,
Reduce input records: Reduce EEHARCEEH .

Reduce output records: Reduce 1£ 55 % H F1E R EH -

Spilled Records: i (Spilled) AJIEKEH .



U OO0 000 DO O U OO0 O

DO 000

D O

Shuffled Maps: Shuffled ] Map £ %% H .

Failed Shuffles: ‘RIH) Shuffle .

Merged Map outputs: A& FFH) Map Hi i 2.

GC time elapsed (ms): JEIT IMX FRE 2| $44T Map 5 Reduce H]
T IVM B3 GC B[R] #E

CPU time spent (ms): { %% /) CPU B [H] .

Physical memory (bytes) snapshot: 5 FHBIYIHE NFPRE.
Virtual memory (bytes) snapshot: 5 F B REFL N FHREE .

Total committed heap usage (bytes): B3 E B VM HEZFE] .
File: Number of bytes read=446, {4 Z 48 B BUH) 715 20
File: Number of bytes written, X R4 5 A FTE
File: Number of read operations, 14 Z Gt B L #:1E B IR L
File: Number of large read operations, X1 & 4t B K& 3L K #
1EIREL -

File: Number of write operations, 1 R4 15 #AE KL .
HDFS: Number of bytes read, HDFS HJ 15 BUH) 75 %1

HDFS: Number of bytes written, HDFS NIEPNGIESE @
HDFS: Number of read operations, HDFS HJiE# A/ B K E
HDFS: Number of large read operations, HDFS H] X & 15 H) #1F
KEL

HDFS: Number of write operations, HDFS )5 #4E i) K £
File Input Format Counters: Bytes Read. Job #4Tid ', Map
¥t N HDFS BEHUAI 4 AR split ¥ X A KN, AEHE Map
1 split JTEHE ;405 A& 5 48 1) ST N 52 oK &8 T /) ST RN
File Output Format Counters: Bytes Written. Job 4T 58 58
2 R5 ANEF| HDFS, ZHRE RXARI KRN IR 2B K
1 T A R 22 A I B SO K/

JVM WA

M HEPNAF Heap Memory: AASIZ4THFH N7

M JEHENFF Non Heap Memory: JVM H Hiz{TEH N AT

hig A5 = TR A

M Configured Capacity: GB, PRI A =58

DFS Used: MB, =HI HDFS i i %5 [A] .

Non DFS Used: GB, 3IF HDFS Pirfi F i 4 %5 6] o

DFS Remaining: GB, HDFS A F B RE AL 25 [A] .

N KN K
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O files and directories: X f4&F1H F%{.
Q HDFS XHEE .

M Size: K/

M Replication: FEl|A%.

M Block Size: HK/),

4.2 MEEkKETH

MARGHFHEREEHE R B SR EE TERTERM . ki TR
MEEHBIERSGFE MR, MR, BIEER R, M HEE
EFEY—H BN RG T RZEM D, FBH ARG, FHARATEH
R E S MIE RN, ERFECEAHRFETCIE, RGEVE E e A
KB — B ERER, RIERFE&HRIE1T, WA THME.

£ Hadoop MHFEHWNE T HEELRFETLTE, TH/NYE Hadoop HI
NERETER.

Hadoop & 3 iz 1T MR % 28 1372 : — A T Hadoop &3t #2
B AT EAE B RPC k55 H— et 7 {E T %3 R &F Hadoop
LR AR RS B U AY http kRS #ERE . Hor, &% H K& Hadoop
1] 44 5 NameNode ] Web & T H .

4.2.1 GUI

BN % As B E Hadoop NameNode FHH] 50070 ¥, B LAY f#Z
Hadoop SEHFHIZEAAL B (S B A LHEF| Hadoop FEEEHIIRES, 4 5lniE 4-1~
4-4 Fi7s o

< C | ® 10.1.89.17:50070/dfshealth.html#tab-overview

Datanodes Datanode Volume Failures Snapshot

Overview 'master8020° (active)

Star ted: Tue Apr 18 11:29:10 C5T 2017

Version: 2. 7.1, r1Becc8Tccfdal228f38af08f c56de538efceB5Ta
Compiled: 2015—06-29T06:04Z by jenkins from (detached from 15ecc3T)
Cluster ID: CID-£1214741-d922-4d94-8aal-adcf{Ecdfcch

Block Pool ID: BP-1688754380~10, 1. 89. 17-1492486136710

E4-1 SHEXREE (1)
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@ 10.1.89.17:50070/dfshealth.html#tab-overview

Summary

Security is off.

Safemode is off.

1 files and directories, O blocks = 1 total filesystem object(s).

Heap Memorwv used 271,32 MB of 958.5 MEB Heap Memorvy. Max Heap Memorwy 1=z 958.0 ME.

Non Heap Memory used 38.17 MB of 38.34 ME Commited Non Heap Memoxry. Max Non Heap Memory is 130 ME.

Conf 1gured Capacity: 29.95 GB

DFS Used: 24 KB (0%)

Hon DFS Used: 5.73 GB

DFS Remaining: 24.22 GB (80.86%)
Block Pool Used: 24 KB (0%)

DataNodes usages% (Min/Median/Max/stdDev): 0.00% / 0.00% / 0,00% / 0,00%
Live Hodes 3 (Decommissioned: 0)
Dead Hodes 0 (Decommissioned: 0)
Decommissioning Hodes 0

Total Datanode Volume Failures 0 (0 B)

Humber of Under—Replicated Blocks 0

E4-2 £EBEXRER (2)

(@ 10.1.89.17:50070/dfshealth.html#tab-overview

Total Datanode Volume Failures 0 (0 B)

Hmber of Inder-Replicated Blocks 0

Humber of Blocks Pending Deletion 0

Block Deletion Start Time 2017/4/18 _F511:29:10

NameNode Journal Status

Current transaction ID: 3
Jomxrnal Manager State

FileJowrnalManager (xoot=/usxr/cetor /hadoop/cloud/df s /name) EditLogFileOutputStrean

NameNode Storage

Storage Directory Type State

fusx/cstor/hadoop/cloud/df s /name INAGE AND EDITS Active

E4-3 £EBEEXREFER (3)

8088 Ui [ /& Hadoop [ 5 i & HHEL YARN FF 8 s 4% ¥ L, @ i
M Y A% U7 10 8088 ¥ 1, Bl LAMFEA/EN AT ERE, B FAm.
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Datanode Information

In operation

Hode Last contact Adnin State Capacity Used Hon DFS Used

=lave?: 50010 (10.1.89.18:500100 0 In Service 9,98 GH 5 KB 1.91 GE

slavel (50010 (10.1.71.16:50010) 0 In Service 9.95 GB d kKB 1.91 GB

slawe3:50010 (10.1.71.17:50010) 0 In Service 9.95 Gh g KB 1.91 GB

Hode Remaining Blocks Block pool used Failed ¥olomes ¥ersion
slave2:50010 (10.1.89 18:50010) 8 07 GB 0 8 KB (0%) 0 271
slavel (50010 (10.1.71.16:50010) .07 GB 0 8 KB (0%) 0 271
slave3:50010 (10.1.71.17:50010) 8.0T7 GB 1] g KB (0%) o 2.T.1

Fl 4-4 SKBHEFEE 4

(1) 1847 T WPk, ®AMEMLRISRAS, SATHS[A) . 4R [H]
R, JERE. REREEF, W 4-5 .

< C ‘ ® 10.30.100.4:8088/cluster

had alalo) All Applications

Cluster Metrics

Apps Apps Apps LApps= Containers Memoxry Memorwy Memozxryw
submitted Pending Running Completed Running U=ed Total | EReserwved
| L] i i Lr ] ™ in B a4 e in B
VCoxres WVCores Vores Active Decommissioned Lozt Unhealthy Rebooted
Used Total EReserved | Nodes Hodes=s Node=s Node= Nodes
0 24 0 5] Q 0 0 0
ocheduler Metries
Scheduler Type scheduling Resource Type
Capacity Scheduler [MEMORTY]
Show 20 ¥ entries
D USEj’ Name 2 Applln:a'tmnh
W TF'I:IE W
application 1495010639895 0002 root QuasiMonteCarlo MAFPREDTICE

application 1495010639895 0001 root DistributedShell TARN

Maximum Allocation
{memory:8192, wCores:8> |

Minimum Allocation
{memory:1024, wCores:1”

Search: |
. StartTime FinishTime State FinalStatus - Tracking

Queue N . . . Progzess + 1t "
default Sat May 20 Sat May 20  FAILED FAILED | | Histoxrwy

16:28: 33 16:28: 36

+0800 2017 +0800 2017
defaul + Sat May 20 Sat Maw 20 FAILED FAILED | Hiztorvy

15:58:086 15:68:11

+0B00 2017 +0800 2017

4-5 {ElrEXER
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(2) fEMiE TSR MR E AT 5 b
B 4-6 s RAENLFEAE B+, 1Bl B s & 4-7 Fios,
Eliz 4T E ™ data node 5 & _E, 4352 slavel 1 slave3.

User: root
Name: (QuasiMonteCarlo
Application Type: MAPREDUCE
Application Tags:
YarndpplicationState: FAILED
FinalStatus Reported by FAILED
AN
Started: Sat May 20 16:28:33 +0300 2017
El apsed: Z2sec
Irackang URL: History
Diagnostics: Application application_1495010639895_ 0002 failed 2 times

4-6 {EWiFRERHITF

Application Metrics
Total Resource Preempted: <memoryv:0, vCores:0>
Total Number of Non—AM Containers Preempted: 0
Total Number of AM Containers Preempted: 0
Resource Preempted from Current Attempt: <memoryv:0, vCores:0>
Number of Non—AM Containers Preempted from Current Attempt: 0
Aggregate Resource Allocation: 4130 MB-seconds, 2 vecore-seconds

Show 20 v entries Search:
Attempt ID Started + Node -
appattempt 1495010639895 0002 000002 Sat May 20 16:28:35 <0800 http://slave3:8042 Logs
2017
appattempt 1495010639895 0002 000001 Sat May 20 16:28:33 +0800 http://slavel:8042 Logs
2017

Showing 1 to 2 of 2 entries

4-7 fEUEITHR

(3) HDFS X1 8., f.#5 Size. Replication. Block Size, 1% 4-8
PR o

Browse Directory

Juser/root/QuasilorteCarlo_1496131133155_811889410/1n

Permission Owner Group Size Last Modified
-rw-r—r— root super group 118 B 2017/5/30 T¥3:58:55
-rw-r—r— root Super group 118 B 2017/5/30 TS 53:58:55
Replication Block Size Hame

3 128 MB part0

3 128 MB partl

4-8 HDFSER

y

I

I 93 —e
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(7Y



4.2.2 E& CLI

L YARN. mapred ¢ CLI TR, ol /ENREIT. W TFAT
NN H AR,
LLF a2 21 S R is AT AR ML N A -

[root@master ~]# yarn application -list

17/05/28 21:20:04 INFO client.RMProxy: Connecting to ResourceManager at
master/10.30.248.5:8032

17/05/28 21:20:05 WARN util.NativeCodelLoader: Unable to load native-hadoop
library for your platform... using builtin-java classes where applicable

Total number of applications (application-types: [| and states: [SUBMITTED,

ACCEPTED, RUNNING]):1

Application-ld  Application-Name  Application-Type User Queue
application_1495286256909_0005 QuasiMonteCarlo  MAPREDUCE
root default State Final-State Progress Tracking-URL

ACCEPTED UNDEFINED 0%

UL F & YARN CLI i 452 B

[root@master ~]# yarn application -help
17/05/28 14:38:24 INFO client. RMProxy: Connecting to ResourceManager at
master/10.30.248.5:8032
17/05/28 14:38:24 WARN util.NativeCodelLoader: Unable to load native-hadoop
library for your platform... using builtin-java classes where applicable
usage: application
-appStates <States> Works with -list to filter applications
based on input comma-separated list of
application states. The valid application
state can be one of the following:
ALL NEW NEW_SAVING,SUBMITTED,
ACCEPTED,RUN
NING,FINISHED,FAILED,KILLED
-appTypes <Types> Works with -list to filter applications
based on input comma-separated list of
application types.

-help Displays help for all commands.
-kill <Application ID> Kills the application.
-list List applications. Supports optional use

of -app Types to filter applications based
on application type, and -appStates to
filter applications based on application
state.

-movetoqueue <Application ID>  Moves the application to a different



queue.

-queue <Queue Name> Works with the movetoqueue command to
specify which queue to move an
application to.

-status <Application 1D> Prints the status of the application.

PLF i 2 81 2 s AT /AR -

[root@master ~]# mapred job -list

17/05/28 21:21:45 WARN util.NativeCodelLoader: Unable to load native-hadoop
library for your platform... using builtin-java classes where applicable

17/05/28 21:21:45 INFO client. RMProxy: Connecting to ResourceManager at
master/10.30.248.5:8032

Total jobs:1

Jobld State StartTime UserName
Queue Priority UsedContainers RsvdContainers UsedMem
RsvdMem NeededMem AM info
job_ 1495286256909 0007 PREP 1495977705884
root default NORMAL 1 0
2048M oM 2048M

http://master:8088/proxy/application_1495286256909 0007/

LR 4in & 51 2Z Wi iz AT B B B SE ARk -

[root@master hadoop]# mapred job -list all
17/06/04 19:19:32 INFO client. RMProxy: Connecting to ResourceManager at
master/10.30.248.5:8032
Total jobs:23
Jobld State StartTime UserName

Queue Priority UsedContainers RsvdContainers UsedMem
RsvdMem NeededMem AM info

job_ 1495286256909 0016 SUCCEEDED 1496117359080
root default NORMAL N/A N/A
N/A N/A N/A

http://master:8088/proxy/application_1495286256909 0016/
job_ 1495286256909 0017 SUCCEEDED 1496117407162

root default NORMAL N/A N/A
N/A N/A N/A
http://master:8088/proxy/application_1495286256909 0017/
job 1495286256909 0003 FAILED 1495977187836
root default NORMAL N/A N/A
N/A N/A N/A

http://master:8088/cluster/app/application_1495286256909 0003
job_1495286256909 0018 SUCCEEDED 1496131137273
root default NORMAL N/A N/A
N/A N/A N/A



http://master:8088/proxy/application 1495286256909 0018/

job_1495286256909_0024 SUCCEEDED 1496147508903

root
N/A

default NORMAL N/A
N/A N/A
http://master:8088/proxy/application 1495286256909 0024/

job_1495286256909_0019 SUCCEEDED 1496132683157

root default NORMAL N/A
N/A N/A N/A
http://master:8088/proxy/application 1495286256909 0019/
job_1495286256909 0004 FAILED 1495977501707
root default NORMAL N/A
N/A N/A N/A

http://master:8088/cluster/app/application_1495286256909 0004

job_1495286256909_0026 SUCCEEDED 1496147979186

root
N/A

default NORMAL N/A
N/A N/A
http://master:8088/proxy/application_1495286256909 0026/

job_1495286256909_0025 SUCCEEDED 1496147583292

root
N/A

default NORMAL N/A
N/A N/A
http://master:8088/proxy/application_1495286256909 0025/

job_1495286256909_0020 SUCCEEDED 1496133886994

root
N/A

default NORMAL N/A
N/A N/A
http://master:8088/proxy/application 1495286256909 0020/

job_1495286256909_0013 SUCCEEDED 1496116698854

root
N/A

default NORMAL N/A
N/A N/A
http://master:8088/proxy/application_1495286256909 0013/

job_1495286256909_0022 SUCCEEDED 1496135014648

root default NORMAL N/A
N/A N/A N/A
http://master:8088/proxy/application_1495286256909 0022/
job_1495286256909_ 0001 FAILED 1495289772229
root default NORMAL N/A
N/A N/A N/A

http://master:8088/cluster/app/application_1495286256909 0001

job_1495286256909_0023 SUCCEEDED 1496135396583

root default NORMAL N/A
N/A N/A N/A
http://master:8088/proxy/application_1495286256909 0023/
job_1495286256909 0002 FAILED 1495977099368
root default NORMAL N/A
N/A N/A N/A

http://master:8088/cluster/app/application_1495286256909 0002

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A



job_1495286256909 0009 FAILED 1495978822879

root default NORMAL N/A N/A
N/A N/A N/A
http://master:8088/cluster/app/application_1495286256909 0009
job 1495286256909 0005 FAILED 1495977603257
root default NORMAL N/A N/A
N/A N/A N/A

http://master:8088/cluster/app/application_1495286256909 0005
job_1495286256909 0021 SUCCEEDED 1496134059337
root default NORMAL N/A N/A
N/A N/A N/A
http://master:8088/proxy/application_1495286256909 0021/
job_1495286256909 0015 SUCCEEDED 1496117239013

root default NORMAL N/A N/A
N/A N/A N/A
http://master:8088/proxy/application_1495286256909 0015/
job_ 1495286256909 0008 FAILED 1495978610808
root default NORMAL N/A N/A
N/A N/A N/A
http://master:8088/cluster/app/application_1495286256909 0008
job_ 1495286256909 0006 FAILED 1495977687881
root default NORMAL N/A N/A
N/A N/A N/A
http://master:8088/cluster/app/application_1495286256909 0006
job_ 1495286256909 0007 FAILED 1495977705884
root default NORMAL N/A N/A
N/A N/A N/A

http://master:8088/cluster/app/application_1495286256909 0007
job_ 1495286256909 0014 SUCCEEDED 1496117184317
root default NORMAL N/A N/A
N/A N/A N/A
http://master:8088/proxy/application_1495286256909 0014/

PLF a2 51 iz 47 B BA 51 -

[root@master ~]J# mapred queue -list

17/05/28 21:33:00 WARN util.NativeCodelLoader: Unable to load native-hadoop
library for your platform... using builtin-java classes where applicable

17/05/28 21:33:00 INFO client.RMProxy: Connecting to ResourceManager at
master/10.30.248.5:8032

Queue Name : default

Queue State : running

Scheduling Info : Capacity: 100.0, MaximumCapacity: 100.0, CurrentCapacity:
0.0



PLR a2 51t AE ML A 31 3z 4T B AE A .

[root@master ~J# mapred queue -info default -showJobs
17/05/28 21:36:50 WARN util.NativeCodelLoader: Unable to load native-hadoop
library for your platform... using builtin-java classes where applicable
17/05/28 21:36:50 INFO client. RMProxy: Connecting to ResourceManager at
master/10.30.248.5:8032

Queue Name : default

Queue State : running

Scheduling Info : Capacity: 100.0, MaximumCapacity: 100.0, CurrentCapacity:
12.5

Total jobs:1

Jobld State StartTime UserName
Queue Priority UsedContainers RsvdContainers UsedMem
RsvdMem NeededMem AM info
job_1495286256909 0008 PREP 1495978610808
root default NORMAL 1 0
2048M oM 2048M

http://master:8088/proxy/application_1495286256909 0008/

PL R J& mapred job CLI T A v & H ik

[root@master hadoop]# mapred job -help
Usage: CLI <command> <args>

[-submit <job-file>]

[-status <job-id>]

[-counter <job-id> <group-name> <counter-name>]

[-Kill <job-id>]

[-set-priority <job-id> <priority>]. Valid values for priorities are:
VERY_HIGH HIGH NORMAL LOW VERY_LOW

[-events <job-id> <from-event-#> <#-of-events>]

[-history <jobHistoryFile>]

[-list [all]]

[-list-active-trackers]

[-list-blacklisted-trackers]

[-list-attempt-ids <job-id> <task-type> <task-state>]. Valid values for <task-
type> are REDUCE MAP. Valid values for <task-state> are running, completed

[-kill-task <task-attempt-id>]

[-fail-task <task-attempt-id>]

[-logs <job-id> <task-attempt-id>]

Generic options supported are

-conf <configuration file> specify an application configuration file
-D <property=value> use value for given property

-fs <locall[namenode:port> specify a namenode



-t <local|resourcemanager:port> specify a ResourceManager

-files <comma separated list of files> specify comma separated files to be
copied to the map reduce cluster

-libjars <comma separated list of jars> specify comma separated jar files to
iInclude in the classpath.

-archives <comma separated list of archives> specify comma separated
archives to be unarchived on the compute machines.

The general command line syntax is
bin/hadoop command [genericOptions] [commandOptions]

4.2.3 BERZETIE

BT EERSG AR TR, W vmstat, o] LS 375 S LS 1T
P fE . vmstat A L BT RARBESHAGEE, TEHU—A6 7%,

1. master P

547 LR fr 4

[root@master usr]# vmstat
procs -------——---memory---------- --- swap-- -----i0---- -system-- --—---cpu-----

r b swpd free buff cache si so bi bo in cs us sy id wa st
0 0 1988020 97168624 10064 27340588 1 1 11 6 0 0 1 O

99 0 O

UTFFHZmSEREEMNRES N, BEFEHARHBAIEZS WHEX
Linux .

(1) Procs

A r: FRIEITHHEL

O b: ASA] AR R AR ) 2R 2L

(2) Memory

swpd: T HIEINANFF 6

free: 25 K {1 25 (8]

buff: {F Ay E I8 PE S o 58 RO A A7 25 1D
cache: 1F &S A7 4 FH AN 1723 4]
inact: FEIEBFIHNFDE .
active: 531K N AFZ [

(3) Swap

O  si: MEIERZ #iENFR) T E

O so: MNAFACH B4 R 25 6] .

DO 000 D0



(4) 10

O bi: BB EUE] H) BT

Q bo: HABREHIREL.

(5) System

O in: HERPEE, SRR

Q  cs: BHHETXUIHE

(6) CPU

BRFBRESENEITEAECRE T S H CPU KA # & 77t .
us: JERZIBATENX (HPF#ERE) §98HE.
sy: WZBITER (RGHE) BIBFE .
id: ZZ 8] B[] .

wa: 1 10 BB [H .

Q  st: MREIUHLAE R H B[]

LT a4 Al L EFE #AEEHE R

[root@master bin]# vmstat -D
44 disks
4 partitions
1309263366 total reads
21466414 merged reads
12980501745 read sectors
242899741 milli reading
262394856 writes
26304046 merged writes
2678483280 written sectors
1425544409 milli writing
0 inprogress 10
68490 milli spent IO
[root@master bin]# vmstat -d

(I N W N

disk- -----—------reads------------ == eee——-Writeg----------- ====-|Q------
total merged sectors ms total merged sectors ms cur sec
sda 4680033 20450216 202107883 3371128 79620693 23466914 1758586520
85952641 0 4830
sdb 140 0 1984 116 0 0 0 0 0 0
sdc 140 0 1984 118 0 0 0 0 0 0
sdd 216003331 462970 2024587100 48544285 10861567 1456848
273478952 9456321 0 16129
sde 206058485 553377 1925019513 47347292 9501443 1380314 262258800
9320387 0 14874
dm-0 7973 0 778225 6856 78433741 0 1510997920 55328096 O




3590
dm-1 25164149 0 201314304 18156190 30352289 0 242818312
1130208576 0 1295
md127 423088745 03949601453 019341824 (0535737752 0 0 O
dm-4 142 0 2145 17 4741 04766192 730661 0 6
dm-2 413400935 0 3307207504 90006790 7398128 0 34459408
1522545 0 22896
dm-3 9660245 0 642171597 17392804 11943647 0 501278056
65189790 0 2174
dm-5 9660245 0 642171597 17411843 11943647 0 501278056
65205794 0 2212
dm-14 129 0 12225 69 15 0 4280 31 O O
dm-15 371 0 33249 193 174005 02786056 2833 0 2
dm-24 129 0 12225 83 15 0 4280 30 O O
dm-25 45019 02678377 21150 1124064 013337072 792190 0 39
dm-26 129 0 12225 67 15 0 4280 30 O O
dm-27 40722 01792313 13364 528736 07362184 217062 0 45
dm-16 129 0 12225 78 15 0 4280 31 0 O
dm-17 420 0 32377 180 326 0 5720 835 O O
dm-8 129 0 12225 59 15 0 4280 31 O O
dm-9 411 0 32169 158 74 0 5728 620 0 O
dm-10 129 0 12225 82 15 0 4280 23 0 O
dm-11 163836 0 10081137 75930 305365 04044896 309450 0 32
dm-12 129 0 12225 66 15 0 4280 28 0 O
dm-13 85485 04537545 36006 329047 04141328 571509 0 36
dm-22 129 0 12225 68 15 0 4280 30 O O
dm-23 1207543 0 65765313 513690 478199 0 16361904 372685
0 262
dm-36 129 0 12225 63 15 O 4280 32 0 O
dm-37 417 0 32337 183 76 0 5720 887 0 O
disk- ------------reads ---writes--- e LO S

total merged sectors ms total merged sectors ms cur sec
dm-20 129 0 12225 70 15 0 4280 30 O O
dm-21 5101 0 233945 1685 54675 04705800 357262 0 8

dm-32 129 0 12225 80 15 0 4280 37 O O
dm-33 573 0 40289 211 197 O 8544 915 0 O
dm-6 129 0 12225 60 15 0 4280 26 0 O

dm-7 485 0 42673 218 75 0 5792 6/79 0 O
dm-34 129 0 12225 62 15 0 4280 25 0 O
dm-35 006 0 48001 244 218 0 8712 1000 O O
dm-18 129 0 12225 57 15 0 4280 26 0 O
dm-19 480 0 42593 203 /6 0 5792 640 0 O
dm-30 129 0 12225 91 15 0 4280 30 O O
dm-31 488 0 42/69 219 327 0 5776 1072 O O
dm-38 129 0 12225 73 15 0 4280 30 0 O
dm-39 412 0 32201 161 74 0 5728 579 0 O



TFAHZar R BrnEERNRES X, BFEARNHHIEFES LAHEX
Linux Ffift .
e MY disk 378 3 H7 K Z0HE 9 i & B P A B4 .
(1) Reads
O  total: FERKAIEEHERAE .
O merged: &IFBIEERE-
O  sectors: BEEUHIE X .
QO ms: EBRIEMENE, Z7.
(2) Writes
total: 58 B H) 5 #1E .
merged: & IHHEEIE.
sectors: 5 AR X,
ms: SHE{EMERE, Z.
(3) I/O
QO cur: HEJIELET IO,
Q s: IO Friewfla), #b.

2. slave v

(M iy Wiy

EHAT job B :

[root@slave1 ~]# vmstat -a -w 2

procs - memory--------—----- ---swap-- -----io---- -system-- ---——----cpu--------
r b swpd free inact active sl soO bi bo
Iyl cs us sy id wa st
4 0 2607948 118955864 4452720 6621560 1 1 10 6
0 0 0 0 100 0 0

0 1 2795684 118949456 4687572 6396768 48 93930 11056 99522
17027 12201 3 1 96 0 0

2 0 2831936 118946792 4684256 6401168 286 18378 39770 24424
16093 14718 2 1 96 1 0
------ (BEERSMER)

HPZIMSHE XMW T

d  us. sy. id: &7~ CPU HHER

Q . b: BRI T, FRMER; EEAEHT#E, BB CPU %
TR

O bi. bo: B~ IO #IERE R
O swpd. free: BARNFHEHEE-



LT iy & 7 1 5 ) 1

[root@slave1 ~|# vmstat -D
42 disks
4 partitions
1159189075 total reads
27172362 merged reads
11520915563 read sectors
241207425 milli reading
193399497 writes
33697867 merged writes
9793502568 written sectors
1552796101 milli writing
O inprogress 10
28768 milli spent 1O

[root@slave1 ~]# vmstat -d

disk- ---—--—-----reads ——-writes--- ———O-—----

total merged sectors ms total merged sectors ms cur sec
sda 6925472 26182950 265808659 4499990 34445958 30510766
1840069200 55649565 0 4909
sdb 201 0 2472 171 0 0 0 0 0 0
sdc 201 0 2472 138 0 0 0 0 0 0
------ (S ES)

3. client®H 5

[root@client usr]# vmstat -s
131747136 K total memory
8538372 K used memory
26850328 K active memory
35266816 K inactive memory
66413080 K free memory
1444 K buffer memory
06794236 K swap cache
4194300 K total swap
2788280 K used swap
1406020 K free swap
63686685 non-nice user cpu ticks
48440 nice user cpu ticks
22287715 system cpu ticks
19107689693 idle cpu ticks
3439759 10-wait cpu ticks



0 IRQ cpu ticks
398253 softirg cpu ticks
0 stolen cpu ticks
1650289921 pages paged in
791596852 pages paged out
18030185 pages swapped in
25625015 pages swapped out
3316377356 interrupts
3486926490 CPU context switches
1491979402 boot time
9934052 forks

4. vmstat 9%
PLF & vmstat B FTA 452 .

[root@client usr]# vmstat -help]

Usage:
vmstat [options] [delay [count]]

Options:
-a, --active active/inactive memory
-f, --forks number of forks since boot
-m, --slabs slabinfo
-n, --one-header do not redisplay header
-s, --stats event counter statistics
-d, --disk disk statistics
-D, --disk-sum summarize disk statistics
-p, —-partition <dev> partition specific statistics
-S, --unit <char> define display unit
-w, --wide wide output
-t, --timestamp show timestamp

-h, --help display this help and exit
-V, --version output version information and exit

For more details see vmstat(8).

BRI @ IR B 1E 2 WA KX HY Linux 3/
BRAE R gt B 7 HAh b 4% T BARBERAA, &7l 45 stat, sar. top,

time. ps. 1pcs. 1lostat. mpstat. pidstat. netstat 2, 15 2% fH< ) Linux
F it .



4.2.4 Ganglia

Ganglia 52 UC Berkeley KER — K ZEIHE, 7] H T k=%
LT R T .

Ganglia J&Z/# 1 RRDTool 3£5%(#E, Ganglia F 55 AP 3HEFE
H A%

d gmond (ganglia monitor deamon ).

d  gmetad (ganglia metadata deamon).

Hr, gmond izfTHEEHTN T A L, L% RRDTool /=4 1 £ ¥E ;
ogmetad IZ/TE M IEARF 28 b, WWES ] gmond B E#E . Ganglia 1L 2 {i
¥ —)> PHP 3ZIL ) web front end, — ¢ Apache2 N HIiZITH 5,
i#id Web Front °] LAFE 2| B B & A 52 B 5004 B3R .

Ganglia I E R EMMEIEF 17, H/DEIKA] L% N node—cluster—
orid iIX 3 NEK.

d — P nodefi2— 1T TERENTA, —RENTFN, HIPEK

o B node FiZ T — gmond #HFEF R RERIE, FIR
75 gmetad.,

O — cluster HZ ) node AL, BiE—1"ER, AJLLAERE
NEZF. —PEHLLIE— node 1Z1T gmetad #HFE, L&/
L EL gmond & K EHE, FHHE web front, ¥ gmetad FK 5K
A ERRRE K.

A — grid HZ A cluster A ik, E—PMHEESEmBIMS, I,
WA PL%S grid B N2 F. grid FA[BLE X — 1 TRH A gmetad
AR, ILE/FIELZ ]~ gmond. F gmetad $23C B £ #E, &#F web
front, ¥ T2 gmetad KM EIEH B R ERH K.

Ganglia TAEJZE W& 4-9 M E 4-10 P, B8R0 H) T 584
Iz T — gmond #FE, HATHIEHIEWE . ILEMAKIE. gmond
BERT DME A RIESE (WEANESE, ] UERRERE QL2 AT
REIETE) . BEABNRERRT RAE A gmetad #FE . ZHEE W
fRAEMA R gmonds, FINWEHIE, HFFMHEAE RRD 75 ZE .
ganglia-web ;£ffH PHP 5/ Web 71, PAERERR T BINFEE
RRD H £ . H%E 5 gmetad HEEITHE -

Ganglia A] l5 2 & Mfadr, GFENFF. CPU. /O, M., HESF,
HiEEErsER A& 4-11 FE 4-12 s
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ABBRGICYE —

Ganglia Data Flow

Only one copy with the Web Server

-~

Daemon one per nodefLFiﬁB_h

e

<

' { H'. '.r'f..

' letc/gmond.conf > gmond ! » gmetad -‘etcrgmatad.cmlr_!
\ / \
g

— - - TIE - ll[_.-' I‘

'Ietcfgmmd.cunf > gmond |

[ \
l jetc/gmond.conf = gmond jl

File access =
Network ey

Web _—

4-9 Ganglia T{ERE (1)

The Ganglia Monitoring System
(simplified)

Grid
Multicast 224.1.1.1

4-10 Ganglia T{EREE (2)
CPU aidle CPU Idle

100+ 100¢

o8 9%

% - 98
r T

o4 )

Q2 @

a0 90

08:50 09: 00 09: 10 09:20 09:30 09:40 08:50 09: 00 09:10 09:20 09:30 09:40
B 5zq-yjz-bigdata-01 last hour Now: 96.50 Min: 96.50 @ s5zq-yjz-bigdata-01 last hour Now: 96.71 Min: 95.56
Avg: 96.50 Max: 96.50 Avg: 96.61 Max: 97.40
CPU Nice CPU steal

1ot Lot

0.8 0.8

0,6 0.6
r 1

0.4 0.4

0.2 8.2

0.0 » 0.0 *

08:50 09:00 09:10 09:20 09:30 09:40 08:50 09: 00 09:10 09:20 09:30 09:40
B szq-yjz-bigdata-01 last hour Now: 0.00 Min: 0.00 W szq-yjz-bigdata-01 last hour Mow: 0.00 Min: 0.00
Avg: 0.00 Max: 0.00 Avg: 0.00 Max: 0.00
4-11 Ganglia ¥izEmEm (1)



Total Running Processes

4,01
3.0
2.0
“ J
0.0
08:50 09: 00 09:10 09:20 09:30 09:40
B szq-yjz-bigdata-01 last hour Now: 2.00 Min: 0.00

Avg: 523.93m Max: 4.00

Total Processes
900 ¢
880
860
840
820 I
800
08:50 09: 00 09: 10 09:20 09:30 09:40

B szq-yjz-bigdata-01 last hour Now: B844.00 Min: 837.00
Avg: B843.15 Max: 844.00

& 4-12 Ganglia @@ (2)
425 Hplsi=TH
HAth % A i #2 T 2 I&F Dr.Elephant. nagios. eBay Eagle 55, W& 4-13

Bi %4 DrElephant i) M@, J# EWMER T WAEERRITE, 3
Gt T WA LRI, HRA 4R 3 SE R 0 T A

Topics Mapper Memory
SPARK This analysis shows the task memory utiization

Wa chack the ratio between your task's consumad memory AND the requested containgr mamaory.
ospark Corfiguration Best Practice The consumed memory is the average of aach task's [max consumed physical memory snapshot]
Spark Event Log Limit The requested container mamory is the *mapreduce map/reduce mamaory.mb*® config for this job, which is the max physica
Spark Executor Load Balance memory the job can request
Spark Job Runtime if this heunstic is above MODERATE, it means your used memory s relatively low compared with the requested max memory,
Spark Memory Limit Example
Spark Stage Runtime

Mapper Memory

Exoeption Number of tasks 1000
Mapper Data Skow
Mapper GC Avg Physical Memaory (MB) 512

hiarewar Risrrery i
Mapper Memaory Reguested Containter Memory 40

Mapper Speed

Mapper Spill

Mapper Time Suggestions

Reducer Data Skaw

Reducer GC The problem indicates you requested large task memory (set mapreduce.map(or reduce).memory.mb > 2048), but the task
Reducer Memory average used physical memory is low,

Reducer Time You should try 1o decrease mapreduce.map{or reduce).memory.mb.

Shutfie & Sort i you get OutOfMemory emror, think sbout why such emor happens before increase the memory back again

For exampie, see i there is any mapper/reducer input data skew (some iask processes larger input than others)
This is a new heuristic. We are still working on that. Any feedback to hadcop-dev is welcomed!
Exampies on how 10 set the parameler

4-13 Dr.Elephant B35 E @

NO 31![-’{ q"."' eved

4.3 tEEL{L
4.3.1 Hadoop EEFEcEMXILIL

1. Hadoop fEHECEMXIILIL
Q HLEE. TSP ENLEZE, JUIREEEEMNRE, FiE




AR M WRRIATFMEAER —HLZE, fliRE S EENRE.
Hadoop BRINEAFfE 3 EIA, HAPMpFEsEr —yLaE L,
H—ER—HLE k.

Q FEHL: Master HL23AC E = T Slave VL2 AC E -

Q WA FREEMOTFE R T P RAID 0, 2% REITR IR

P& E M RAID 0+1, REMHA VO HAITE.

HTHE VO WEE LB ER, MR- EBEFNFTEAL,
EEWUANFHREsEEEN SR, JFEN, B %
EERNFLER. BT L& SEHBP MR X K/ E$ES Hadoop
BT R SO e PR, DA SRR & VO THERE

Q MW: Z2MRHE, MM EBE ELITTRMRT .

2. HRIERGEAXIML

T AEMKN CERGEIEREA AR R
Cache mode. I/O scheduler. THWEZ%(. XAFH K/N. inode K/,
HEIhEE. XXrFaE A . FPER P /O, writeback #2 : ZFE L & .

3. Hadoop &t E MR

(1) S8 RNFDE

flan, —ANEIET A, B ask FATERN p, BENMMEFSHIFHHEN
mG, W EANFEE:

mx4 (DataNode)+mx*2 (NodeManager)+ mx4 (ZooKeeper)+ m>p

Fl5: AT 8, BAESFSANFITHN 1GB, TR ANFABEEN
18GB.

(2) AT RAER

BangREEMN KRBT BENJITB, THRAEMNA, BN T AER
78 hTB, Hadoop BRI AK AN k GEH RN 3), WHBREMFARER (F
B 70%), WEENT SE Al it HWF:

n=d>xkxtx30/h/R

Bt MRBRFANKBEREEN 1TB, FREL1INDH, 8471
REEEZ R 2TB, Hadoop HIEREIAL kN 3, HEFEFHER 70%,
M S niFEWT:

n=1x3x1x30/2/70%, %N 65

4.3.2 Hadoop $gefftft

T4 4H Hadoop JZ 1 B4 GEAL AL 15 1



1. AERKE

(1) NameNode. DataNode WA 17 1 %
£ SHADOOP HOME/etc/hadoop/hadoop-env.sh Fe B L, & H
NameNode. DataNode K57 HENF o EC AT S BT F £

export

HADOOP_NAMENODE_OPTS="-Xmx512m-Xms512m -Dhadoop.security.logg
er=${HADOOP_SECURITY_LOGGER:-INFO,RFAS} -Dhdfs.audit.logger=%${HD
FS_AUDIT_LOGGER:-INFO,NullAppender} SHADOOP_NAMENODE_OPTS"

Bl % N A7 43 Be W B R S12MB.

DataNode:
export HADOOP_DATANODE_OPTS="-Xmx256m -Xms256m -Dhadoop.securi
ty.logger=ERROR,RFAS $HADOOP_DATANODE_OPTS"

B[R N A7 70 Fio i EL R 256MB.
EE: -Xmx. -Xms RS HRFHEZFALIPTIE TVM R K5
e [a] Wi 5€ B Ja BB 0 BC N AF
(2) ResourceManager. NodeManager N 17 if ¥
£ SHADOOP HOME/etc/hadoop/yar-env.sh it & S, & B N 17

aBcnr, AT AR EE:

ResourceManager:
export YARN_RESOURCEMANAGER_HEAPSIZE=1000
export YARN_RESOURCEMANAGER_OPTS=""

B[ K5 N A7 27 Fid 1% B R 1000MB .

NodeManager:
export YARN_NODEMANAGER_HEAPSIZE=1000
export YARN_NODEMANAGER_OPTS=""

BIRs A A7 20 Fic i L A 1000MB.
(3) Task. Job WN1FiH %
£ $SHADOOP HOME/etc/hadoop/yarn-site.xml A4 H it & .

yarn.scheduler.minimum-allocation-mb/
yarn.scheduler. maximum-allocation-mb

HriE 7R HFHIR VKRR . BRIMEDAY 1024MB/8192MB.

yarn.nodemanager.resource.memory-mb:



ERITTHENFE, BRIAEA 8096MB.
Xt T MapReduce M5, B MEVKAFETEILL TSR E:

mapreduce.map.memory.mb:

REMHNTE, BIAEN 1024MB.
2. BEE %/ MapReduce T/EER, 125 1/0 14k

ELLFRCE XX B MRS, BRI ELVO. $2& VO PERERT H HT.

SHADOOP_HOME/etc/hadoop/yarn-site.xml:

yarn.nodemanager.local-dirs: {7 7 [8] 4 & .
yarn.nodemanager.log-dirs: £7i H & -

$SHADOOP_HOME/etc/hadoop/mapred-site. xml:

mapreduce.cluster.local.dir: MapReduce W% 17 B #E 7 & £ X R S5
AL E

$HADOOP HOME/etc/hadoop/hdfs-site.xml: At L N E 4 LR &
A P

dfs.namenode.name.dir: HDFS #% X, 4¥, namenode B 4 5% i) nametable
TC ORI H 3K

dfs.namenode.edits.dir: HDFS #% . 4t. namenode B 4 B A edits 76 X
RIfEGE H 3

dfs.datanode.data.dir: I HE B (dateblock) HJH .

ZANHEFZEL “,” 2077, n:

/data1/dfs/name, /data2/dfs/name, /data3/dfs/name
3. E4E MapReduce HEZR, =5 /0 148

T HDFS f7igH £ 84, Ni# e KREMA 1O 3¢ M 25 1% H B JF
#, A LLE44 MapReduce H A &5 5, REtERE.
EEE$HADOOP_HOME/ etc/hadoop/mapred-site.xml A

<property>

<name>mapreduce.map.output.compress</name>
<value>true</value>

</property>

<property>
<name>mapreduce.map.output.compress.codec</name>
<value>org.apache.hadoop.io.compress.SnappyCodec</value>
</property>



H ', mapreduce.map.output.compress.codec #8 5& [k g &% .
HRAR P RER 7 AR, 64 IR 45 0

Q AHERESE CPU B MERE, v CLE#HE FRESS Hik, W
Snappy.
O AEREHED VO Hee, 1T LLE ¥R E 48 77 E R P K48 5%,
i Bzip2.
Q #FERSWEMERE, WA LZO. Gzip E4i.
R A4-1HH T EEEB AR TSR
FT 41 EGEHARLLER
Hadoop | Linux REEERAR, R
E4EMR | split |native | E4E% | &5 PN ke BiRFRE
B 5
ZEQ
o MM —F, A
. = =H P H
Gzip M = |1R&E bL R ys A = 3 15
. o N - HERRI, EHTE
LZO & e | s | RIR A f fo o g )\ i
. , M XA —FE, A
=~ = [=] “H . = B
Snappy 5 & | B [RR & ] 2 5 s o
o M XA —FE, A
- =) 7= = =
Bzip2 FE = B 15 1% FE f 2 3 g o

4. HEEW CPU M

yarn.scheduler. minimum-allocation-vcores /

yarn.scheduler.maximum-allocation- vcores

W BB HIFR RN B KER CPU M. Bk B N2 18, Nz
1T MapReduce YEMVEY, 4/ Task s/ 0] i B CPU #&7E 2~8 Z I8,

BNE 7 A9 1 /32,

yarn. nodemanager.resource.cpu—vcores :

WEBEEHRAH CPUEIHE. BRIAMEN 8.
XTF MapReduce 1M 5 , ®/MEMLF BT CPU FrlJE i L F S8 & -

mapreduce.map.cpu.vcores:

CPU # HEGME N 1.
5. HbfLERXIs
LT 5075t 2 % A R 50 1 BE B SEH D7



O 7£ Map i mffH Combiner, ¥ 24> Map fith &I —1, W
D R
O  HDFS 4 R 40 i e K E /D U E .
T T R & B /N XA, Hadoop BEI&E & T AL BE /D& B KA. Wik
AR EXHHERZ, AR Map 4155 R b EIR D> 5% N2 35
B IR Map BAEH <& BB A 1) R4S -

SHADOOP_HOME/etc/hadoop/mapred-site.xml:

mapreduce.input.fileinputformat.split. minsize, ¥ | Map 1F 5% Fag A\ X%
R BN FIE . BOAMERN 0.

RNE/NXHMATE: B org.apache hadoop.mapreduce.lib.input.
CombineFileInputFormat 12N & FH 2| — AN o, 515454 mapper 1] LA
ROPREE 22 )8R . 7R R E LSRN [A]— 10 A i), CombineFileInputFormat
R BRI R AMHLRR R &R, PASEI SR T 4H s/

Q AL ZEA BL % Map. Reduce {£55 7 A EU & .

mapred.map.tasks,
mapred.min.split.size,
mapred.min.split.size
mapred.max.split.size
dfs.blocksize
mapred.reduce.tasks

4.3.3 R

£ 234 LA E Hadoop PERETLAL )G , W R XHENIZ AT IE A IR 7 K,
N K FH BA R A0 AL T7 v 0T BLagk — 2B SR T+ AR iz AT P RE
(1) YDAV i 8]
f B & mapper B FJIZATH 8], G03R &I mapper 1z 17 B [7] i 54
CanEEAS mapper 1217<10s), UiHH mapper %A S 3| RIFHIFIH, 75 EH
/b mapper H & {F mapper 117 E A FIATE], CAIRZD BEANE L 04T B 18]
B, $#RAZIEAT piENL, map X F| 32 B :

Estimated value of Pi is 3.15000000000000000000

[root@slave2 hadoopl]# bin/hadoop jar share/hadoop/mapreduce/hadoop-
mapreduce-examples-2.7.1.jar pi 32 10

Number of Maps =32

Samples per Map = 10

17/05/30 20:39:36 WARN util.NativeCodelLoader: Unable to load native-hadoop
library for your platform... using builtin-java classes where applicable



Wrote input for Map #0

Wrote input for Map #1

Wrote input for Map #2

Wrote input for Map #3

Wrote input for Map #4

Wrote input for Map #5

Wrote input for Map #6

Wrote input for Map #7

Wrote input for Map #8

Wrote input for Map #9

Wrote input for Map #10

Wrote input for Map #11

Wrote input for Map #12

Wrote input for Map #13

Wrote input for Map #14

Wrote input for Map #15

Wrote input for Map #16

Wrote input for Map #17

Wrote input for Map #18

Wrote input for Map #19

Wrote input for Map #20

Wrote input for Map #21

Wrote input for Map #22

Wrote input for Map #23

Wrote input for Map #24

Wrote input for Map #25

Wrote input for Map #26

Wrote input for Map #27

Wrote input for Map #28

Wrote input for Map #29

Wrote input for Map #30

Wrote input for Map #31

Starting Job

17/05/30 20:39:38 INFO client. RMProxy: Connecting to ResourceManager at
master/10.30.248.5:8032

17/05/30 20:39:38 INFO input.FilelnputFormat: Total input paths to process : 32
17/05/30 20:39:38 INFO mapreduce.JobSubmitter: number of splits:32

17/05/30 20:39:39 INFO mapreduce.JobSubmitter: Submitting tokens for job:
job_1495286256909 0026

17/05/30 20:39:39 INFO impl.YarnClientimpl: Submitted application application
1495286256909 0026

17/05/30 20:39:39 INFO mapreduce.Job: The url to track the job: http://master:
8088/proxy/application_1495286256909 0026/

17/05/30 20:39:39 INFO mapreduce.Job: Running job: job 1495286256909



0026
17/05/30 20:39:46
running in uber mode : false

17/05/30 20:39:46 INFO mapreduce.Job:
17/05/30 20:40:05 INFO mapreduce.Job:
17/05/30 20:40:06 INFO mapreduce.Job:
17/05/30 20:40:15 INFO mapreduce.Job:
17/05/30 20:40:16 INFO mapreduce.Job:
17/05/30 20:40:17 INFO mapreduce.Job:
17/05/30 20:40:18 INFO mapreduce.Job:
17/05/30 20:40:23 INFO mapreduce.Job:
17/05/30 20:40:26 INFO mapreduce.Job:
17/05/30 20:40:28 INFO mapreduce.Job:
17/05/30 20:40:29 INFO mapreduce.Job:
17/05/30 20:40:30 INFO mapreduce.Job:
17/05/30 20:40:33 INFO mapreduce.Job:
17/05/30 20:40:34 INFO mapreduce.Job:
17/05/30 20:40:35 INFO mapreduce.Job:
17/05/30 20:40:36 INFO mapreduce.Job:
17/05/30 20:40:38 INFO mapreduce.Job:
17/05/30 20:40:41 INFO mapreduce.Job:
17/05/30 20:40:42 INFO mapreduce.Job:
17/05/30 20:40:44 INFO mapreduce.Job:
17/05/30 20:40:46 INFO mapreduce.Job:
17/05/30 20:40:48 INFO mapreduce.Job:

INFO mapreduce.Job: Job

map 0% reduce 0%
map 9% reduce 0%
map 19% reduce 0%
map 22% reduce 0%
map 28% reduce 0%
map 31% reduce 0%
map 38% reduce 0%
map 44% reduce 0%
map 47% reduce 15%
map 50% reduce 15%
map 53% reduce 17%
map 59% reduce 17%
map 59% reduce 20%
map 63% reduce 20%
map 69% reduce 21%
map 72% reduce 21%
map 75% reduce 25%
map 78% reduce 25%
map 84% reduce 26%
map 88% reduce 26%
map 91% reduce 28%
map 97% reduce 28%

job_1495286256909 0026

17/05/30 20:40:49 INFO mapreduce.Job: map 100% reduce 30%
17/05/30 20:40:50 INFO mapreduce.Job: map 100% reduce 100%
17/05/30 20:40:51 INFO mapreduce.Job: Job job 1495286256909 0026 completed
successfully
17/05/30 20:40:51 INFO mapreduce.Job: Counters: 49
File System Counters
FILE: Number of bytes read=710
FILE: Number of bytes written=3820333
FILE: Number of read operations=0
FILE: Number of large read operations=0
FILE: Number of write operations=0
HDFS: Number of bytes read=8342
HDFS: Number of bytes written=215
HDFS: Number of read operations=131
HDFS: Number of large read operations=0
HDFS: Number of write operations=3
Job Counters
Launched map tasks=32
Launched reduce tasks=1



Data-local map tasks=32
Total time spent by all maps in occupied slots (ms)=287274
Total time spent by all reduces in occupied slots (ms)=33834
Total time spent by all map tasks (ms)=287274
Total time spent by all reduce tasks (ms)=33834
Total vcore-seconds taken by all map tasks=287274
Total vcore-seconds taken by all reduce tasks=33834
Total megabyte-seconds taken by all map tasks=294168576
Total megabyte-seconds taken by all reduce tasks=34646016
Map-Reduce Framework
Map input records=32
Map output records=64
Map output bytes=576
Map output materialized bytes=896
Input split bytes=4566
Combine input records=0
Combine output records=0
Reduce input groups=2
Reduce shuffle bytes=896
Reduce input records=64
Reduce output records=0
Spilled Records=128
Shuffled Maps =32
Failed Shuffles=0
Merged Map outputs=32
GC time elapsed (ms)=12259
CPU time spent (ms)=100360
Physical memory (bytes) snapshot=6525378560
Virtual memory (bytes) snapshot=28322742272
Total committed heap usage (bytes)=6643777536
Shuffle Errors
BAD _ID=0
CONNECTION=0
IO_ERROR=0
WRONG_LENGTH=0
WRONG_MAP=0
WRONG_REDUCE=0
File Input Format Counters
Bytes Read=3776
File Output Format Counters
Bytes Written=97
Job Finished in 73.108 seconds
Estimated value of Pi is 3.16250000000000000000



ENiEfT R R A & 4-14 Fras

C | @ master:B088/cluster
oot ' 100.0% used
ol T O e T 100.0% used
'default’ Queue Status
Queue State: RUNNING
Used Capacity: 100.0%
Absolute Used Capacity: 100.0%
Absolute Capacity: 100.0%
Absolute Max Capacity: 100.0%
Used Resources: <memory:8192, vCores:7>
Num Schedulable Applications: 1
Num Non-Schedulable Applications: 0
Num Containers: 7
Max Applications: 10000
Max Applications Per User: 10000
Max Application Master Resources: <memory:1024, vCores:1>
Used Application Master Resources: <memory:2048, vCores:1>
Max Application Master Resources Per User: <memory:1024, vCores:1>
Configured Capacity: 100.0%
Configured Max Capacity: 100.0%
Configured Minimum User Limit Percent: 100%
Configured User Limit Factor: 1.0
Accessible Node Labels: *
Preemption: disabled
Active Users Info
User Name Max Resource Used Resource
root <memory:8192, vCores:1> <memory:8192, vCores:7>
Max AM Resource Used AM Resource Schedulable Apps Non-Schedulable Apps
<memory:1024, vCores:1> <memory:2048, vCores:1> 1 0
ID *»  User & Name : Application Type ueus
application 1495286256800 0026 root QuasiMort eCarlo MAPEEDUCE defaalt
StartTime < FinishlTime = State & FinalStatus ; Progress - Tracking UL
Tue May 30 NA FIMMIN:  UNDEF INED dpplicationMaster

& 4-14 {ENRIEITEIE RS EERE (1)

Ho, AEMFEHBTTEG 1123 100%, container Al 1A 7 4>, 11T
YEMV B 18] 73.108s.
2 map />N 2 B

[root@slave2 hadoop]# bin/hadoop jar share/hadoop/mapreduce/hadoop-
mapreduce-examples-2.7.1 jar pi 2 10

Number of Maps =2

Samples per Map = 10

17/05/30 17:09:54 WARN util.NativeCodelLoader: Unable to load native-hadoop
library for your platform... using builtin-java classes where applicable

Wrote input for Map #0

Wrote input for Map #1

Starting Job

17/05/30 17:09:55 INFO client. RMProxy: Connecting to ResourceManager at
master/10.30.248.5:8032

17/05/30 17:09:56 INFO input.FilelnputFormat: Total input paths to process : 2
17/05/30 17:09:56 INFO mapreduce.JobSubmitter: number of splits:2

17/05/30 17:09:56 INFO mapreduce.JobSubmitter: Submitting tokens for job:
job_1495286256909 0023

17/05/30 17:09:56 INFO impl.YarnClientimpl: Submitted application application
1495286256909 0023



17/05/30 17:09:56 INFO mapreduce.Job: The url to track the job: http://master:
8088/proxy/application_1495286256909 0023/
17/05/30 17:09:56 INFO mapreduce.Job: Running job: job 1495286256909 0023
17/05/30 17:10:02 INFO mapreduce.Job: Job job 1495286256909 0023 running
in uber mode : false
17/05/30 17:10:02 INFO mapreduce.Job: map 0% reduce 0%
17/05/30 17:10:10 INFO mapreduce.Job: map 100% reduce 0%
17/05/30 17:10:17 INFO mapreduce.Job: map 100% reduce 100%
17/05/30 17:10:17 INFO mapreduce.Job: Job job 1495286256909 0023 completed
successfully
17/05/30 17:10:17 INFO mapreduce.Job: Counters: 49
File System Counters
FILE: Number of bytes read=50
FILE: Number of bytes written=347211
FILE: Number of read operations=0
FILE: Number of large read operations=0
FILE: Number of write operations=0
HDFS: Number of bytes read=522
HDFS: Number of bytes written=215
HDFS: Number of read operations=11
HDFS: Number of large read operations=0
HDFS: Number of write operations=3
Job Counters
Launched map tasks=2
Launched reduce tasks=1
Data-local map tasks=2
Total time spent by all maps in occupied slots (ms)=11113
Total time spent by all reduces in occupied slots (ms)=4195
Total time spent by all map tasks (ms)=11113
Total time spent by all reduce tasks (ms)=4195
Total vcore-seconds taken by all map tasks=11113
Total vcore-seconds taken by all reduce tasks=4195
Total megabyte-seconds taken by all map tasks=11379712
Total megabyte-seconds taken by all reduce tasks=4295680
Map-Reduce Framework
Map input records=2
Map output records=4
Map output bytes=36
Map output materialized bytes=56
Input split bytes=286
Combine input records=0
Combine output records=0
Reduce input groups=2
Reduce shuffle bytes=56
Reduce input records=4
Reduce output records=0



Spilled Records=8
Shuffled Maps =2
Failed Shuffles=0
Merged Map outputs=2
GC time elapsed (ms)=293
CPU time spent (ms)=4960
Physical memory (bytes) snapshot=594358272
Virtual memory (bytes) snapshot=2585853952
Total committed heap usage (bytes)=603979776

Shuffle Errors
BAD D=0
CONNECTION=0
|O_ERROR=0
WRONG_LENGTH=0
WRONG_MAP=0
WRONG_REDUCE=0

File Input Format Counters
Bytes Read=236

File Output Format Counters
Bytes Written=97

Job Finished in 21.906 seconds
Estimated value of Pi is 3.80000000000000000000

SRR B 7 S I A B 4-15 B .

@ master:8088/cluster/scheduler?openQueues=default

Queue State: RUNNING
Used Capacity: 50.0%
Absolute Used Capacity: 50.0%
Absolute Capacity: 100.0%
Absolute Max Capacity: 100.0%

Used Resources: <memory:4096, vCores:3>

Num Schedulable Applications: 1
Num Non-Schedulable Applications: 0
Num Containers: 3

Max Applications: 10000

Max Applications Per User: 10000

Max Application Master Resources: <memory:1024, vCores:1>
Used Application Master Resources: <memory:2048, vCores:1>
Max Application Master Resources Per User: <memory:1024, vCores:1>

Configured Capacity: 100.0%
Configured Max Capacity: 100.0%
Configured Minimum User Limit Percent: 100%
Configured User Limit Factor: 1.0
Accessible Node Labels: *

Preemntion: disahled
Active Users Info

User Name Max Resource Used Resource
root <memory:8192, vCores:1> <memory:4096, vCores:3>
Max AM Resource Used AM Resource Schec

<memory:1024, vCores:1> <memory:2048, vCores:1> 1

& 4-15 {ENAIEITE I RS IEERE (2)



He, HEMAHITHEGE IR 50%, container 3 MNEITA], 1Z4T/E
LB ] 21.9065 .
(2) AT RES
U SRAT 55 HOz /N T S BE AT BLE] I 32 4T 1Y B oK AR 55 20, AT DA i 2 3R
B% M capacity scheduler 1224~ fair scheduler, #1581 & HIE 55 8%
U 1 o FEBRIN TG L T 55 YR U B 2% A — 0ok A B = R0 e 2 Hb 43 g AE
F AT H B A, S & IE OB R RURE R B 2 AR S .
BT
SHADOOP HOME/etc/hadoop/yam-site.xml ft B X 44 #) yarn.scheduler.
fairmax.assign B AN 1 (BRIAZ&-1),
(3) 1tk shuffle, 32/ map/reduce 1E MV 1ERE
Hadoop % map K% 45 RATTHBEFANFARTLEZ X, BRIAAN
100MB. Xf T K&/, AIMINE, W& 200MB. J{ZE XL —E
BAE, W 80%, R —NEELERNEHXKANERITHF, A
GNAMHE A (—A spill XD,

$HADOOP_HOME/etc/hadoop/mapred-site.xmil:
mapreduce.task.io.sort.mb

ERINE N 100MB.

mapreduce.map.sort.spill.percent

2RAME N 0.8MB.

mapreduce.task.io.sort.factor

map & RAZR|AHES, FEMAE I merge. HINE 71 0 merge HJ
FRE, MRS reduce VO tEE

RNE: 101

(4) LK

5 F Writables (Reuse Writables).

AP FEH “new Text” B “new IntWritable” B, W EATH
WAE— AW BB TE M 82 map/reduce FHiER N BB, EiEgHE—
map/reduce J7 V%9 N EEN i ARG & Writable X & .

Bidn, PAR Java AXHES:

for (String word : words) {
output.collect(new Text(word), new IntWritable(1));

}



X A ACAY Xt 1 e
%, %7 Java iR WNEEBS T

TR 2 5 BURE P o B i R T B A R Rk
PR AH, KRR RE .

P RE o v 8 new Text. newIntWritable J 2| 1E 3 4b .
Hadoop &R M52 M0t A RE. % BUME BB R AL T 15
A EHEALEY BERE

4.4 {El54%3]

. g |
. 1B

. g Al

~] O o BOW N

H 3 AMEL
H 5 NEL

CE EE EE

-
-

H 3 ML

. Hadoop £ #¥ A & H &I
. 18 Ui B Hadoop SEFLMHT 5 N HTT,

. WA R #E map £S5 EH ? 15 LA B map (£ FERIIBIT AR -
. AT AZ RO B SR B 2

&5 ik

- B

' RE 1
' RE T8 AR T Ul B HACR AT &
' RE Il T B B s T

DAL AT LA K HXUR 25 §i5 e 7

[1] XUfS. REFEHEM]. dbx: BHFTIHRAE, 2017.
[2] XUME. KREIELIEFMM]. dbmg: BF T HEBHE, 2017.
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ARSSL, BT XM RER, T KM . M ETn2—ME R
MRER L, REEHEKXEA, THEHETH.
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LIRFEHABE. RERZPREREHEERGEHPTPMEE TE, REER
SABII . ERG T BT EHESh, HFEZEIS
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MARGIEM . R W A AT B A MR, &5
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NTRIERGE RSB THME, FEXN—EETH (HA, High
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PRI, #AXREBR BT, -5 X R, B e A 2 f2 e Al A
P B OB U L, TEWRTHRISEREE FE T, BEAWHR RS FERNE L
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FEAS R BIAUAE 22 %, 38F B B — HLAE Wi F ok 32 AL B 2 1) o
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@ BFHFEMIL. W RN HRE
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ZEAE it
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ThreadIdle Count), &M Z42%( (Standby Thread
Count), Cf]&ERK & LFIFEE (Execute Thread
Total Count), FRVFEIE )& AKLFEEL (Dweblogic.
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JVM

© HERWFFEZ W %6 (Heap Free Percent) L.
MRARTZHRNBRTIEEE, WKE, HFHBRERN
2 PAR I N A A O

@ GCFHABM MR, 0% GC B MR, #E
i A HRE

@ JVM X} CPU f FH R A K, HwE;

@ JVM HH I8, HwE;
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A&, WIHRE, FEEEERNESTREERE
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&, WIRE, HFEBBEHFERBERSEREN
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©® BIBIFEOENE, AR, WiRE
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Current Count), =HIZHEREL (Num Available),
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B, JFH RT3 e E W3R E
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© ZBITRES. WREARE STATE ACTIVE 4R
=, MEAAETOINHEFZEITRE, FAH
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® 2400 BAFE H A8 A oE T8 B ) (@ BER O

FEZRIEEE RS A W (Channel Health);

@ HEiBAFIEHE PSR BERR, FE

R & BA 717 & A 7 (Queue Health);

HE A EEHSNFI TR A HBS=E
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© HEiAFIEHBFERATIF R A H B
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Tt 2k B

AE W E S48 T Hadoop~ Spark. Hive SQL A ZooKeeper B F 2 &
M, BiEAFgNAE. REHSE. ARECESS. HDFS A%, /2 Hadoop
ALK CH, T HDFS Ft 4%, & HE E )& namenode B 4% ; Spark
HAeEaE X b “z&” w8 L, AFETHFBESERRA.
AT — 5 B BC B 318 SPARK_HOME 35 BRI A]; Hive FF 2 M
THAEH, HRAHXZE, EHHEHHE, 252 oHiEr —8x
ZEK, MK R Hive client % V5 0] ST EHE Mt & 32 7855 1% ZooKeeper
THKMZGE)E, FF HLELY% Follower 5 J& Leader £ 7 2T 4.

8.1 Hadoop HAREH

Hadoop /& — MM\ R HAILEH, B Apache BT K. HF
AUEAT B AXNREHATHELT, TR MAERF. 7oA HE
MR ISRz E g, B, Hadoop &2 —NMNAILERE 5 H K
AEAT AL B KB R F &

Hadoop SEIL T — N A X0 R4 (HDFS, Hadoop Distributed File
System). HDFS % & & (fault-tolerent) HJ4F &, FFH ¥ HH K
&5 & K AR B (low-cost) B4 | o T H. & $& £t /= 4% % 2 Chigh throughput)
K7 e AR EAE, &S EEEBRKEIESE (large data set) H)
N FER . HDFS J#% (relax) T POSIX HJZE R (requirements), iX#ff
A A B Vi Al (streaming access) A &R 4t H B U



T %1 % Hadoop F B — KR &,

J

4

J

4

8.1.1

%586 /1 (Scalable): RER]FEHL (reliably) 17fi FOAL B B7 575
(PB) ¥ .

Y AAE (Economical): A DL i 3 38 ML 28 2H Bl 1 Ak 55 4% K 43
R UL Je b FRE A o 1K L8 fig 55 A% A S T AT IR T AL

= W (Efficient): i 2 & ##E, Hadoop W LATEEYE P 7E
HI5 B B AT (paralleD) SbFREAT, X fH 15 AL B HE 5 8 PR
A SE1% (Reliable): Hadoop BE H s 4E 4 BB K 240 B, FF
HEMFESRKWEGE BB EHEHE (redeploy) THHALES

Hadoop FZ% X\

Hadoop A% s F E2 HDFS A%, HDFS WAL BRI, 4
TR R, WRARHIMEHEZEKR, WHMAAIRERZLE X.

8.1.2 HDFS MEHEMTTHIEFR

HDFS & — MM X RG)E, v R S 8 A7 A 8§ 21T
i . HDFS #ifR 1 oyl i) s s & A e BEE KR T, rl R A
VERIERIE, v TP RISHAAHESE R, HaFEgit S mAE R,

d

4

J

%% hadoop2.4.1, ${HADOOP HOMOE}/etc/hadoop/hdfs-site.xml
VA5 dfs.namenode name.dir A1 dfs.datanode.data.dir J& P4 HI{E
57 5 #8 7] Hadoopl.x HJ${HADOOP HOME}/conf/hdfs-site.xml
VA5 dfs.name.dir il dfs.data.dir HJ1{E .

F+ 2% namenode: /usr/local’/hadoop 2.4.1/sbin/hadoop-daemon.sh start

namenode —upgrade.

2% datanode: /usr/local’/hadoop 2.4.1/sbin/hadoop-daemon.sh start

datanode.

F+2% HDFS e R B MAK, et shEHRR R EL 2~3 1%
FIESTR], FE R JLFEE . B4 LS 10 T

J

J

namenode F+ 2 : org.apache.hadoop.hdfs.server.namenode. FSImage.
doUpgrade (IR AEAEFE apache hadoop hA &5 7] LA F % 2

hadoop2.4.1, A PL7E X B 7 (3 A A Wy, apache Hadoop 0.20
PL_E B ER B] LA 2% 2 apache hadoop 2.4.1).

datanode F+%: org.apache hadoop.hdfs.server.datanode.DataStorage.

doUpgrade org.apache.hadoop.hdfs.server.datanode.BlockSender.

40 R TH R R I, AT CARE I (817K, H3E 2 (8] 3 2 T 0 an AR — %I KO £



TR REFEES, ERMN, BERBHTZRWNT.

(1) J& 3/) namenode: /usr/local/hadoopl.0.2/bin/hadoop-daemon.sh start
namenode —rollback.

(2) JA 3 datanode: /usr/local/hadoopl.0.2/bin/hadoop-daemon.sh

start datanode —rollback.

8.1.3 YARN A&EcE

YARN 72 Yet Another Resource Negotiator (55— PMHIEEHLE) H
445, W 7835 Hadoop HEARRIERF M AL . ZAM M T RAIFE HK
R EAEREZET. Bl m B RFENZED, YARN 15 H
e 7E Hadoop £E#F 4% F b AAE BB 7 B 2 R R 1) TAE 3.

HTESIHE A A Hive, BTl YARN RIARRE R, RAEE
3) YARN Bl A] . ME—ZFEERZ, M MapReduce A+ %] YARN, A
SEARZHT, FFULERBEHCHEFSARBRHWRHRELE .
YARN HIFEZ A&, BRIHIMRD.

S T AEAE S5 1 B B B 22 a2 Hive, Hive BJRRAM 0.10 F+
ZF 013, IBEEMEZ]. ™4, BrCAr T, RAIREN Hive HIHF
5, Hive 0.13 0] LLiB4IT1E Hadoop 1.02 A _E, BT PLFA 2 3| Hadoop 2
WRAZ BT, JeFt4% Hive | Hive 0.13 fiiA DL E, BRI, tHEH 4L
M, — 2B Hive SQL, E2i Hive 24,

YARN £& L% E, —IMHBEFARKRTE 30 5, @F2HI 5
SR ER TR R R S . 20 BRER, &I/ nodemanager /5 3)) container
), 4G4 container (R %K jar £, T# job A X4 KRR,
B AES, #HILEL container BRSO I K, AT LR DL iZ A B3 .

8.2 Spark FHREE

Apache Spark j& —NHESIEE . 5 FH M E ¢ i & 1) R EHE b
HHELE ., HAIFE 2009 F H I K220 w A 2 ) AMPLab &k, 3T
2010 “E %N Apache FIHFIRITEH 2 —. 5 Hadoop Al Storm 55 H fih K
P& 1 MapReduce ;i AL, Spark H 1 F I H

HG, Spartk #Et 7 —12l. G—HERHTEEZSMNMAEE AR
VR (OCAEE . BIREIES) MEIEEMEIEIR (& BE 5L w /Y
TR KR ZE AL A 7 3K

Spark B] DA% Hadoop EEHHHINHENFHRIBITEERF 100
B, EERRWR N AEME ERIETIEERIT 10 £,



Spark ik & & o] LAHREHL FH Java. Scala B¢ Python HEREF. B
KEHW T M HEBE 80 MEMBIEMES, MAEXA LLHEE
shell HH %2 B 3t 25 1) 2035 -

k% 7 Map 1 Reduce #:1{EZ 4F, BB #F SQL &iff. MmE#HE.
i 7 )M B R R AL JT R 3 ] DLAE — AN 8090 7 3 FH 1) o B s 2
—RENEE R ER NG SE— B

8.2.1 Spark %%

Spark i 7E A E TR P A FLAIYERE (Shuffle) 73, ¥
MapReduce BH B —NESRE R F) F W AF B A7 g A8 0T SE B R Ak
HAE /7, Spark R A B KRB LB ROR K EREERIRZ 5 .

Spark 1 3 7 K& &M B EIR &, X 0] CLHES B Ak R #dE Ab 2
MR RJALER D % . Spark BRIt EH R A API LR A H R BRI A= T7,
BRUEZ S, 3B K EHE R TT RAR AL — BRI R R A

Spark ¥ HH R G RRGFENTFHMARKEEAME, ZFEZKX
Ao PR A —H AR RN, X — RS . Spark BB THHT K 2 BE AT PAAE
NAFH AT UFERG £ E TAE AT 51 . J N7 B 58 A & B
Spark FAEFF M= HATHN G #1E . Spark B LLH T4 R TEBHNFE
B AT B s S .

Spark 2 ZRENGFH TR ARZMNBEAGEKES AELE. B
A DL A B E S B — BB 0 A7 AN N AF 1 38 R BB o AR AN . JT R B R
AR B £ b A 5] 1Ak o N AF T T oK . Spark BIMEBEAL 15 2 T I1X PR N 77
o ) O A

Spark f)H AR DL 51
¥t Map 1 Reduce ¥ £ B BRI .

AR B #AEH B (operator graphs).

A DL#HS Bl A0 B A4 £ 3 Ab 2 AR 1 K 2 s A R B9 LB AR T
FRALE B . —Z(H) Scala. Java fl Python API.

it 22 H X Scala Fll Python Shell. H Bl & A S #F Java.

Spark 72 H Scala 27 WitiE S % 5 1M A, 1847 T Java EHAHL(TVMD
HigEz F. HEIXHFRE Spark MARKERFES AL T L.

Scala.

U O D 0O

o

Javao
Python.
Clojure.,
R.
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8.2.2 Spark &EFE%

f% 1 Spark #%Z0» API Z 4, Spark A& RGP b @ H A NE, 7]
PATE REHE 7 B AL 28 52 ) U R B 2 By RE 77 . XLEPEEEAE LA 71 .
(1) Spark Streaming
Spark Streaming F& Tttt & 75 A B THHE A LB, W] DUR T Ab 3 SE B
HIViEE . B DStream, faj8 KU, BURE — A>3 A 2L E3E £
(RDD) 251, Ab 2 SCmf HdfE
(2) Spark SQL
Spark SQL 7] DLl it JDBC API ¥ Spark ¥R # & B %, mHIE
A] LLRIfE S i) BI Al a] #i46 T B 7E Spark #(#E E #4731 SQL K £ 1 .
F P it 0] LLA Spark SQL f A [A] #% =) £ ¥ (W1 JTSON. Parquet UL K %%
HEEE) AT ETL, KHEHEWN, REBREZLFHFERNEW.
(3) Spark MLIib
MLIib 2 — N A ¥ K Spark HLAF% 21 FE, HIEMAM %I EENT
HAR, BFEZmaE. LEREB. RBE, hRSE. BHE T REUEK
R AL SR 3E
(4) Spark GraphX
GraphX ;2 H T B+ EMF T E T ER#HE (alpha) Spark API. &
5 NS A BB (Resilient Distributed Property Graph), —
MaMmiaEwaERER AR ZERE, ¥ & T Spark RDD. A | ZFE it
= GraphX % | —MNEMBERAES (0 subgraph. joinVertices
aggregateMessages) fl— N H) Pregel API 284k . 4b, GraphX
BB N FEE KA T RGBT ITMES R EE R MRS ES .

8.3 Hive SQL H &M

Hive s2 2 T Hadoop K —EHFERETIT RS, ERMETEE
() SQL £ i) 77 Rk 4 T fE 4 7E Hadoop 23 A O R G (9 03, 1T LA
R G5 WA B EHE SRR ESS N — sk s SR, JFRE SR SQL &l T
Ae, O] LI SQL 15 7)) %% #: 24 MapReduce £55 3171217, i H & #) SQL
ZBMA T HERNS, IXE SQL i #X Hive SQL, {8 A 243 MapReduce
FIH P Bl DR 7 # A A SQL E 5 & JL &« 73 B 244 - 1 MapReduce
FER NG AT LA H 25 B mapper Ml reducer 1E A4 K SCHF Hive 3



B 2% B HE o

EE5XARMEIEER SQL WA AR, HIFF 17 4K 2 HHER)
DDL. DML DA WHI R AR, EHER. ZMHE M. Hive NEA
FH T BHL Conline) HS5AH, HWARMLMNEHIIGE. EmiEaMHA
E 3 T K5 A 1] 2R S48 B e AL EAE Mk

Hive 45 5 LA 745 (7£ Hadoop HIEH LAIESHRINEE). 1]
V. B4, UM AE B EFEE .

8.3.1 Hive SQL R&R %

Hive SQL FE 73 ALL T JUANE 577 -

(1) AN

P80 FEA 34 : CLL. Client il WUI. H &% F 2 CLI,
CLI B ahit, &R JE3—A Hive B4 . Client & Hive HI%& F ¥4,
FiEB: E Hive Server. {E /a3 Client #2 U, 75 Z$8H Hive Server A
97 5, F HAEZT & 830 Hive Server. WUI & il 1 3] %5 28 V5 1] Hiveo

(2) TCEAEAF

Hive ¥ U IEFEEEIEE+, W MySQL. derby. Hive FHJT
HFEAFRNL T, ROFIM X EHENE, EREE (BEAIEE
%), RBEFEMEHRE.

(3) fERESS. mikay. A4S, ATHE

REAS . gmiFas. ISR 58 HQL EWIE &) WA i 18VE 7
BT Zm R P4 A R & v ok i B A B . AR B Y 2 T RI A7 £ /£ HDFS H,
F7EFE J5 1 MapReduce ¥ FH #hAT . 4T #$ £ MapReduce FHAT .

(4) Hadoop

Hive W) %417 1 /£ HDFS H, K4 #) & #) B MapReduce 58 5% (£
SR EW, W select * from tbl A=A Al MapReduce 155 )

8.3.2 TKEE

A LU #— A 4T B #) Hive F2 € iR, WA BA 85 H C build
— AR

(1) 2R BRI

Java 1.6, Java 1.7 8L SRR A

Hadoop 2.x B 5 &, 1.x. Hive 0.13 iR A, t3ZFF 0.20.x #1 0.23 x.

Linux. Mac. Windows #/E&%t. L FHAAEH T Linux %t .



(2) ZHITEIFH) Hive
O FEILE apache T#EH ST ETFH Hive 815, ARG E1Z X

$ tar -xzvf hive-x.y.z.tar.gz
@ —&E Hive ﬂ:iﬁﬁﬁﬂ
$ cd hive-x.y.z$ export HIVE_ HOME={{pwd}}

@ W H Hive i51T 1%,

$ export PATH=$HIVE_HOME/bin:$PATH

(3) %% ¥F Hive JR 15
N Hive 55 . I AME FH maven S %%, FE | %3 maven.
UL Hive 0.13 i N5, %%F Hive 0.13 J5 A% % T hadoop 0.23 B &
RS o
$cdhive$mvncleaninstall-Phadoop-2,distdcdpackaging/target/apache-hive-{versi
on}-SNAPSHOT-bin/apache-hive-{version}-SNAPSHOT-bin$IsLICENSENOTIC
EREADME ixtRELEASE_NOTES.txtbin/(alltheshellscripts)lib/(requiredjarfiles)co

nf/(configurationfiles)examples/(sampleinputandqueryfiles)hcatalog/(hcatalogins
tallation)scripts/(upgradescriptsforhive-metastore)

%1% Hive #% T Hadoop 0.20.

$Scdhive$antcleanpackage$cdbuild/dist#IsLICENSENOTICEREADME txtRELEA
SE NOTES.txtbin/(alltheshellscripts)lib/(requiredjarfiles)conf/(configurationfiles)
examples/(sampleinputandqueryfiles)hcatalog/(hcataloginstallation)scripts/(upgr
adescriptsforhive-metastore)

(4) =47 Hive

O Hive z4THH# T Hadoop, fEiz{T Hadoop Z B 45 HE B 1T
hadoopHome.

export HADOOP_HOME=<hadoop-install-dir>

(2 7£ HDFS | & Hive 8| & \tmp H 3% f/user/hive/warehouse(akahive.
metastore.warehouse.dir) H3, )54 0] LLZ4T Hive.
@ fEIzAT Hive Z B % & HiveHome.

$ export HIVE_ HOME=<hive-install-dir>

@ fEaS1TH O )33 Hive,

$ $HIVE_HOME/bin/hive



8.4 ZooKeeper HHREH

ZooKeeper & LA Fast Paxos HiZNEA K, Paxos FHIEAFAETEBIH)
B &R, B 575 Z > proposer ZZ £ 1R ACH), A Al Re EAHFEF 2 EEA —1
proposer AeHE A ), 1M Fast Paxos i T —2fi4t, @idikzsr=4—4
Leader (5% ), HA Leader A BEIEAL proposer, EARFVER] W, Fast
Paxos. A, ZEAEF[E ZooKeeper B 5L15 %) Fast Paxos A T T f& .

ZooKeeper FIEARIZFHIMFEW T -
%%+ Leader.
[ 25 $ 4
4 Leader MR EIEAIRS, (HEIA B K25 brifE & — B .
Leader 2 B & & HIFHAT ID, KA root LR .
SR K2 BRIV 4815 B W B - follow 3% Hi B Leader.

AKX AH) ZooKeeper 52 LL 3.2.2 XM €A AN, &R
A 0] PLiE i B M http://hadoop.apache.org/zookeeper/ 5K KB, ZooKeeper
i 22 6 3F a7 B o 1 TR A\ B LB SO AR BE AR S N J7 T A 48 ZooKeeper
EET -

8.4.1 EBHRI

OO0 00

L ZEAEF R R, R ERIE| ZooKeeper F & 46 8 I 8 3| 4
H 3% {ll/home/zookeeper-3.2.2 T, ZooKeeper 5 ZNHIATE bin HE T,
Linux | #)JE3N I A & zkServer.sh, £ 3.2.2 X MR A H ZooKeeper %A
P2t Windows FHIEBIHIA, FrLLlEAETE Windows T J5 3l ZooKeeper
HHESFLE I, BT kR,

Windows | ZooKeeper Ja ] JHl 4~ .

setlocal

set ZOOCFGDIR=%~dp0%..\conf

set ZOO LOG_DIR=%~dp0%..

set ZOO_LOG4J PROP=INFO,CONSOLE
set CLASSPATH=%Z00CFGDIR%

set CLASSPATH=%~dp0..\*;%~dp0.\lib\*;% CLASSPATH%

set CLASSPATH=%~dp0..\build\classes;%~dp0..\build\lib\*; % CLASSPATH%
set ZOOCFG=%ZO0OCFGDIR%\zoo0.cfg

set ZOOMAIN=org.apache.zookeeper.server.ZooKeeperServerMain

java "-Dzookeeper.log.di=%Z00 LOG DIR%" "-Dzookeeper.root.logger=%Z00 _



LOG4J PROP%"
-cp "%CLASSPATH%" %ZO0OMAIN% "%ZO0OCFG%" %*
endlocal

EFATRNAAZH, EEINEANEKENFEZLE T,
ZooKeeper KD B X AHTE conf HX T, XA HX NH zoo_sample.cfg Al
log4j.properties X, T B A B2 ¥ zoo sample.cfg L% AN zoo.cfg,
Kl A ZooKeeper 1E J5 3l B} 2 # X AN SCAHAE A BRGNS B XX . T HFEZ S
A—TRENMEE P ENEETHE X

tickTime=2000

dataDir=D:/devtools/zookeeper-3.2.2/build
clientPort=2181

O  tickTime: XA EZIEAN ZooKeeper AR 55 2% 2 8] B 2% 7 i 5
Pk 55 4% 2 18] 4ERF O Bk B9 B[R] [R] B, B 2 A tickTime B [A] g
2 RIE 0Bk
Q dataDir: B4 8 X, B2 ZooKeeper PRAFHHE I H %, il
T, ZooKeeper M EHIEN HE X HMARFEXNHFE,
O  clientPort: X ¥ H 5 A& 25 F Ui i 2 ZooKeeper Jilk 95 28 1) ¥ H
ZooKeeper & M T iIX /Mo 1, 8522 P U B U7 9] 45 3K
HIXERENMAE LY 5, # Al LS 3 ZooKeeper |, Bl fg B E
ZooKeeper s& 5 B4 FE k%S, B LLE I netstat — ano ff 2 B F & 15 H AL
B A clientPort ¥ 1 7E M I AR 55

8.4.2 &R

ZooKeeper AN AT CLEHL IR AL AR S5, [F) B B 5 FF 2 AL 24H Rl 46 7 R 18
AR 55 . SEPR_E ZooKeeper XX FF R — MO ERER T, W27 B
fE— &WHEMN LB 1T £ ZooKeeper SLH| . T UK AR R A %2 3
MACE .

ZooKeeper PIEFE AP ZREANEE LA ZRE S, FrEMr e
BB E T SRR ER 7 B 3 Ao B 0L Z A N m LA
B

initLimit=5

syncLimit=2

server.1=192.168.211.1:2888:3888
server.2=192.168.211.2:2888:3888

O  initLimit: XAPECE IR RAELE ZooKeeper #% % F i (X



BRI A 2 P i AN 2 F P 42 ZooKeeper IR %28 K% P i, 1M
se ZooKeeper il 55 #5 2E ¥ I % 3| Leader [ Follower flg 55 2§ )
it EEN R KA ZZ /DN 0EkE EERE. ScaEd
10 ANCo Bk BB 18] (38 A2 tickTime) KEJ5 ZooKeeper IR 55 25
ERAWRZ P im PR EME R, BaARPRXADRF miERE R
Mo S A FE L2 5%2000 Z#=10 7.
O  syncLimit: iX/MHACE TR iH Leader 5 Follower Z[8] KiEVH B,
TE SR PN E I )R, & RAREHEIE £ > tickTime R [A] 1<
B SR E RS B R 2x2000 ZH0=4
O serverA=B: C: D: HH A B— I ¥, XM EFILTRK
% ae; BRXNMRSZHF IP Hhilk; CRAMEX MRS HS5E
#E ) Leader IR55 &332 845 B 3w 1 s D R 2 8 — &R
H) Leader xR 5484 1, T8 —im HREF#HATIESS, & H—
BT Leader, MM3X A3 H A A2 F R IAT 1% 25 B ik 55 4% AH H.18
ErIm 0. MRZHWEFMEE ST, HT BELEZ—F, ~FH
] Zookeeper LW I8 15 ¥ 1 5 AN e —H#F, PTLAELSEAISEA
[R] B 3 5
FR B2 zoo.cfg L B XX fF, HERFE A TEER & —A> X myid,
XA AMAE dataDir Hx F, ZXAXHEESA M EHFEL A K1E,
ZooKeeper Az < EUX A XM, ERHEBEES zoo.cfg B
Ac .15 B EL B T H) W B i 2 W Servers

85 {EW5473)

T .—I'EEEEE
1. Hadoop s& — MM ARG AN, H EESH K
2. HDFS & —Fh YRS )ZE, X 8] B A7 1 A0 5 4

BEATErE . HDFS #ifR ¥ TiE@ R RAEFEIEIKATH, 1
HAESSERE, THTAEPRSKAEESR, HfF@irERRE
2R

3. Spark & — N % o) 2 B R EUHE AL EAE 2R
B HITE 2009 4 H i) AMPLab JF %, JFT 2010 4
%A HIFIEIE Z — .

4. ZooKeeper FEFAFE MM #A.
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1. iF 8 Z 4R Hadoop AU F BHF A,

2. g ERIA Spark ) F B4 S F UM BH Spark FIAS R4 .
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