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BRLIIIYV I zT2 LTRET 5,



RN RELEBRNFEDRSE

AR TIE, REBAR Y b —27D—fl& LT, ShowNet &\ 5 KHBEI T~ IV
FRYZEMPRBIZEAINS A R N2y N7 =T TOREBRAZ. syslog D
BREZEFLTRY VI Y =AY 7 LT) XL 2HWVTHR LIRS 2 T2
FHT D, UL 2y b2 EHEORERE MIZH S B AEZHRL 2 H
B RERMNZITV, 2y MY —2EMEFENENT SV AT LAOEBRDATRE L
5, £z, BEBETYER—AL UEENRT 79— bO LRV EEINT
58T, v MU —ZEBEITN U CHERZBERERK 2B 2 %2
FHT D, ERELUT, BEOEWT 77— MIHE LNV 2175 Z &l EE
LD, 2y M7= EHAFEAD N T TR OE#EAED R 2 RS,

E7-. BT DREGEN % b Z TiTh T ARITEREN 2ER) T H 5 8T E X
MEtArCIXFEHTE R, BETHBIZFHETEZ 2 1M TV XLDPAER)
ZEI 2L 2MEET 5, RmERETRIC L 2 HEN R REEMOMREE LT, MT
TNUANOHAR I Z FRLSEITTEIEDVAEEERD, YILFRVXITE > THE
R E N EHEC KRB 2y b7 — 7 IR BT E A THEME 2 R T

1.2.3 AHETAHWSET—%

AIFETIERERSIT 75— & £ LT, Interop Tokyo[15] THEZEX 415 ShowNet[20]
D syslog T — & & Fi\ 7z, ShowNet i&, HHFETERERA v £ CHHE XS Interop
Tokyo WTHEE S NB BT D 3 v b7 — 7 Bl & o - M HESRGE L T
EVAMLV—=Ya VEFIFERAY N —VBRETH D, £2. HEHEADA
R—2y N7 72 RA%Y—CRAL UTRETHMHS H 0. Ee ¥ — g
D2MMEEBELIZARY M2y VT =2 ThH 5,

ShowNet Z #5244 1%, A THID TRAI NS & 5 2EHOB L <,
BB E 2 A 5, ShowNet IZIXERBR R Yy hT—22 05 ~mHEH D, kfE
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LARVOBMPY 7 b7 2 7B I N5, ShowNet 23T 2 A v N—l%, Z
NoDEMPY 7 b7 27 2 MARDEY - AZREMT IRy VT —2 2 EM
WS 5,

ShowNet Tld, BERLRLZEMEZHVTYATLARSAY MY =0 2 LT 572
O, WMEOHELETS ZEeMPEL WV, KELAY MY — 0 2T 572012
AR Y N—DFMMEICR L - mERAF VRN EREIND, X5 ICBELEEZR
B U e i DEMPEANT ¥ L o V&7 7, ) TN DPELE L R\ Ef
ERAL, BELAENS TLVEEMARX D AN—DREBREBITHIET 5 Z L 93% 4 %
T3, TDH, BRJ|EFETEHRY NV —IDBRLEITRDLZIENH D, %
HBEHPEREDOANERICLD, 2y NI =2 V=T HAET 0L, EH
AVN=DPREHEUBWEELFRETDH I L HE,

ShowNet TUNE X N2 RERH T 25 — & 1%, FESEIHR & 22 8 R 23R R IN
BARY M2y b= OREERREBLTE D, ALERIREL
T =220l oBlTE I ENHRETH D,

ZEARTED

1.3 KX DK

AFX T, HB2ET, ARUFRIZHEES S BEFMEIZOVWTRRN S, B3 FET,
EHR7R T T IRER Y AT I Hayabusa DEF & ERIZDWTHRR S, HFHA4FETIE, 23
FTIRA7z Hayabusa Z 0 AT L U THER L, BITMEBEY AT LDEY
AT LEIZ DWW T OREF L FER, BT DOWTIRR S, B 5E T, 48 Hayabusa
DI SREMEIDOVTHBRD, FEETIE, KEDOH T T — X EREMITE
FtU. FHEPRELR BERMFIEDRREICOWVWTHERS, 7T, AFEDOE

i E RN B,

11



25 HRIFEME

ANi1%y
JdUT

2.1 AJPREY AT A

2.1.1 NAMAZOJTIREY AT A

MapReduce 7 )L TV X L [33] % Apache Spark[50] 72 £ @ Hadoop T3 ¥ AT A
(3] k2R u JfENTc K < HWH b, E X% Hadoop 27 7 A XX Spark 7
S ARFZA—PITEEBRRBIERE T — A2 L. A b L — VRED U HE
JED A —)L T 7 NABEREREI L o TWB, L LS, 2w b — 2 EH
FhHadoop 7 7 AR ZEMTHDIIH L, METIZAEHY 7 b7 208
&9 %, Cloudera[6] ¥ Hortonworks[13]. MapR[18] ® & 5 (Z Hadoop D&% %
BT HEEDEBHAAFAET 2, TN RKBER Y Y 7T — X B O MRE % 5]
EHTDITIE, BEHAY 1,000 5% B2 2 HEOFFEK Y 7 A2 2 MET 2546
NE L, GEOEAEHEZBESMPRNIA—RF a—= v I OEENSZAT
5T LT, oL BREAMRMICHHT N TE S, BERRIICHMT
BIDIIDNAERIARNEHIAMIRIXDEKRE RS, 10 BREOHED
SR THOHNIE I JAXEHPEAIZ P2 KA COREMEIIAETDH
20, TOBBETIIARERA NV —VEPKREOFHEY Y — 22852 LI3#L
W, RV NT—=TEBENRY VTN T AREEMAL LS 2BDTH, BN
REL BB LIZEON— R 2T OMERITEE D, BEEE AT ORE XL E L
722 5 AR NI G L BB BRI N B,

Hadoop T 3 ¥ A7 A THAH X5 HDFS[45] %, Elasticsearch[9] (X3 #(A ©
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L=V UTEELETHEZEBHLTWS, ZTNOSAMA N L —=VIETF—20D
I =L, BRI T — X P2 I2kbR w5 ICEfEST 228, ik
M ED7-dIZE MR T A2 RELUTA N L —=IIZT7 72 AT 5720 JLFRE
REITE T 2,

FIHET Y — A & U TR X 115 Splunk[21] X VMware vRealize Log Insinght[25]
BmER, nrEREA VT oYV EERBICRMLLZY Y a—v 3y TH S,
BRMREIX, BESE 227 T ARDEHEMEICKEMKFT S, LrLAaNS
JANHEZEZD WSOV TOENEMUZGEIZ I ARDILREENT A &
VAWBEL IR, mOWEREL IR A EHR T 5101k, ERARIA NDBHET S,

Google H3BEF U 7= Dremel[42] % R— 2 & U722 57 R —E 2T % BigQuery[27]
WEEICEET 2T —2R_X—=2 L LTHWVWSL NS, BigQuery 12120f%L 12— K%
SMTEAFY VT BTEN Google DTV I =TIZE o Tiibzh, Ny o T
Y RCTEHHET 2V — "R TERH AL ELNGHETHEAIN TS 2D, K
BOI LY 2RIT UGB IZIEERZIA D205,

grep X awk R ED UNIX 27 > FE B 7 OMBOEFICHHEINSG, LrLR
Mo ZNS6DY =)V AW TEEZMEBERHEE 217512, AU AR EHO
T REEEFINCER LUET LRI NER SRV, F2Ihsav Yy Ny —
TV Y IVIZETI N, EERA N TR SRS E S 2 2 IFEAMICEE SN
TWVWRW,

USP (==Y )L-vx)b- a7 IV ERORIET S1=7r— Tk
FFEPBUIEI Y TINBR VT T I IV T 2HAWT, KB T — 2 208 g
5ZENTES, T—RARETFANTIsAMANLFEDONI) L=V aF T —
AR—=2A%HWEZ 22V L —=yaF b TF—RR=AD &S R KB 2T L
AT DHIENTEDS, BEFRA N THBIE 21752 dTE, YU INLT
AT =T U NHRERY =V E L THHT S ZEDWHRETH S, LU SE

"https://www.youtube.com/watch?v=swsS12c1VGE
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MU 2 BT 572012, T—RXE2UHIZE >N L, YL —Y a3
VT —=BZR=ALFAFELT—RXDERMLETS, U/ T—R2E0TDELEOR
RNTHD & D RMFRITAT 27800,
ZZFETEMRUZBAMFICEL TE. ENHRRIT — XITREL Thawn
NN T =R ANTEUTHATAZ LN TES, BEAARMEHREF—2 L
TT—ReMNT 5 LIEARETH BN, £ ITREILINT WS DT TR,

2.1.2 BRINT—FVIHFLELLET—INES AT A

WHT—ZART L UTTRRLSRERIIT —RE2H/D Z LR L 72 2T A
HEAFIET D, OpenTSDB A —T VYV —ADKRINT—Z AT THH, KED
A MY w2 F—2X% Hadoop TI Y AT L TH 5 HBase[34] 12, Key-Value DIF
TEMY 5, OpenTSDB & HBase DS IZ K2 FEAAA T —)L T 7 M
LA M E LB 5, HBase l&. Google @ Bigtable[32] 2 2% &Gt X iz A4 —
TV =AYV 7 U= TTHY., Bigtable[32] & FKIZ. HBase i& LSM-Tree(Log
Structured Merge Tree)[43] Z M L. B ICETEERAAZITV, HEWTAEY
LD F—&§EETH D MemStore N & T — R Z#&HF 5, MemStore DY 1 XD
EEZEA DL, HDFS EO HFileNeT— X2 £ LD TEHESIAL, T1AIANL
EET X2 HZAOHELHRL T, BRSO Z0 DT 1« A7 EZAAREK
MINE LB XD IZEFE T WD, £72, OpenTSDB 26 7 4 —27 X771
Y17 N TdH 5 KairosDB[17] 1, HBase Tld72< Cassandral5] # A L —Y TV
v UTHWA, KairosDB Tl Cassandra 2 i\ 5 Z & T, IV REAORE
FCTT—XEFFT DI EDAHEZZD, OpenTSDB TH W% HBase TIXFHALD
T—RERIZUDRIG LTV,

Facebook IZ & > THIFE X 117z Gorilla[d4] 1%, EWIEMRIZE D T—X &2 A2 A
EYTHD 2L T, EVEARANEREFEB U ZRRINT —ZRX—ZATH b, T—
2 D kFeAbIZBI U Gorilla 1&, HBase % fi\ 7z Operational Data Store(ODS) & I
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FND A ML —=VIZRIIBOT — & 2 /K3 21k % &£ 5, Gorilla %, Gorilla H
HDAEVADT —XEZAALFAKZT A Z)V—EAT ODS Dfii 5127 — X
HERAAZITD, EOGnARANEREZ AT 5 72012 26 3 DT — X % &0 T
MR TAEYANLHIFEL, A2 ATV MIIZE LU 25225 2 U TE W a A A
RE& EFT 5,

InfluxDB[14] I%, LSM-Tree {Zf8{7z Time Structured Merge Tree(TSM) % 525 L
TH D, HBase ARIZAEY LOT —ABEICEMUZT - X2 E£LDTT 1 X
JIZEBERADEEEFHAL WS, 512, T—XOEMBEL TIX, Gorilla THE
EINDENFEAFEEZRAL, BT — X EMER2EHT 5,

ZZTHITERIIT — X _R—=21&, BERINTRHE U 72 7 — ZUUEREHE - &K -
MBI AT LE UCEIET 5, TNSIEEHT XD XS WBUEA MY v 7 2 &K
THZELEBEL, BBELEZT—Z1F Tkeyl & lvaluel D& S B TIHREZI NS
LEDONIFEEAETH D, IHIZ, BFUZEZ OICEMLU TS SADT—X
ZAEY EALEBEL, S#ICUET 2P ERPEPNTVEER LR > T
5, RETHD ., KRV T — X TEDHEINPAF—IRERINLRNT Y —T 4 —

XY MDAV =TI T—RDED 50T %IEMNT BTN RNEL LR D,

2.2 BEIFEZ=RAVEEEHRA

RERETILVIT) XLEEPS L DMENRINT WS, KRIT —XIZHE
AR 2R BRI DS B 25601, T— RO E2 FRILANZGAICEEHME T2
Holt-Winters 7% [38] D & 5 B FR7 LTV ZALDFHATE 5, RENKLFY T —
ZIZIFET BN, KBIEA Y b — 2 OREWICEEHEHO L S w2 DAY
R CTERWV, FHARYINRY N7 =D LD RKBEER Y N7 — 7 TR
DS N 207 — RO AN 2 BT 2 Z L W EETH v, FEICES 7V

TV XL 20,
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BRI T —RIZBVWTARNY FDRRM LI L 2MIBT 2 FEDO—-DE LT,
Jon Kleinberg ®/3— A MREI7 )L T X 4 [39] 2% %, Kleinberg D/8N— A b R
M7 NTY XLTIE, BFERNEDOFFAMNIEENEF—T— Rz, HERE
FILTEHINAEZIZANEEERITS, TOTLITY XLIFIA—ZAMRELDHE
HREBIZEB T 2REH D, —RRAN—Z MR LIZK K325 & \W D R
Md B, syslog D& D REERFIO T 7 % R UBE 2 BES 213G R FIET
BBH. O Y DB 21T 5 BENRD D, 12 ORENS NG LT LR L
DEIEEDZMIRNTIEINT 52 L2, KEOU 7 2R S BEITITEI W,

7, N—=AFDOEALAZEHT 27T Y X4 e LT ChangeFinder[46] D F
EDYH B, ChangeFinder (EHEFHIR R Z T WANETIX R < 2Bz Ao 5
TOUTYXLT, BTRED KD BRERIIZT — X OEDOEMHED K 5 ITEFHIRE
EBRETERVT =R L TAEDEH L, UL S EA o2 )z /8
LTk, Aa725EhEn, ReRFNICERT 5 K SR AT Y BREREEZ KO
J oA, —BEOZERK AT ZREINZE L TIEA I 7MKL R 0 BETIEARW
LHWENLAREN D D, DF D, AATDEEPSEFEOEHEELZHET S Z
EIWHEL <725,

ARIMA (A CERBEEIFEY) €TV [31] 1%, KERFIT—XICHEHAI NS ET IV
ThHH, BEOKRIT — X0 5 BAIMEZ RO U ZOHBANZE W TRRD
iz kD25, ARIMA EFILTFHNIZHVEERIZFHIRNROEBEDATH D
F—ROEF IR FPME, R UTBEPEEORBOMELD L 51287 A —
R DFAFEIZHRERI DI PN D A BIT 5 NE 72D, ARV XY FT—=T7D LS IEK
B A N7 — 27 OFEHIZIEE X W0,
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533 EEALOVERIREVRAT A

R

Hayabusa D&% 5t & Eix

3.1 [FUL®HIC

AWFETIE, KEOU T Ay —U 6 MBRIFEREMERT 570D v TN T
ERICEIEST 2V AT L TH D THayabusal ZIRET 5 28], @H. KEDT— X%
S 5558, Hadoop 74 & D RBIE D BULEL S 2 7 L DMEH X 5 5, Hayabusa
TIXSQLZR—AL ULEARXR Y RT7 0V RBRETCPU 7 AT —)Va$ 5 0LH
VAT LERET D, REVATLF HMLROIHE AT AT RL, YT
IEREHEMTA, BT Ay — Y OMERITHE U 7= Bl 00 5 LB 2 e (it 5
5, BHEIX, 0/ Ave—VEREBTHLEZODICH-DIAY Y NE2FEFTHIL
TAUFPUHAEH T E, O CPU 3 7IZH RS iz BifiliZe SQL XA FAT S 1,
UNIX S T34 VDAR=Z AL Z2HEL TS UNIX XY FEHHT 5
ZeT, MREBRBIE/DLILENTE S,

3.2 REFE

3.2.1 Hayabusa®7—*7 7 F+

AREITIE, BEY AT L Th 5 Hayabusa DEXEl1EE % /R, Hayabusa D A
TLEUTOHBR, KEDT—XEA ML —IUNERML, »OfFELRT 7Tu—
FrAWTEBRMBELZFEH L, BDERT—X2ETE5ILTHD,
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Hayabusa

---------------------------------------------------------------------------------

[targetdir/yyyy/mm/dd/hh/

select
/var/log/
iread insert e (—Search
Engine Engine
_>- select ~

syslo rsyslogd |:> :
x.log :

i I
; »59.db | select

SQLite DB Files(every 1 minute)

Simple Query
$ parallel sqglite3 ::: target files ::: "select count(*) from xxx where
logs match 'keyword';" | awk '{m+=$1} END{print m;}'

3.1: Hayabusa D7 —F 727 F ¥

3.1, Hayabusa D7 —F 77 F ¥ &/"9, Hayabusa®D 7 —F 77 F ¥ L& T
LYV TIIVIZEEI TN T WS, Hayabusa iZ, K& < StoreEngine & SearchEngine
EWD2DDAT VAT LATHKI NS, StoreEngine %, rsyslogd 72 & DA 7
07 I LiroI1 I NIz syslog 7 7 A V& GEAIRI, KR L 725 syslog 7 7 A )V
DT —=R%ET—EZN—=AT 7 ANNEEHEITS, BMINT —ARX—AT7
AV, MEBIZHE U 72 HiE T « L2 M VICEIE I N5, SearchEngine (%, #%
Da<wy REAHNIZHESTF L, UNIX @ Pipeline A 7 = XL %2 L CEITHERZ
HEtT 5, ZOMBEEIX, MRS AT L EMALRWTY Y 7 LR
WELRX 1 = X L% FEHRT B,

3.2.2 T—HYERBEMREBEDIZODT a4 LU M) EERE

SQL % W CHaEif#ipl 0 7 — & % 2 —PWMET 25 A 1%, #HE SQL O
NIA=REUTT —ROFIGIH I TR Z2RET 7V 7= a VIiZiEd i
EWAiH D, SQL A<V RiE, RE /ST A — XD 2 NIEH 2 51T C RS T
TR R 2 GEN BN TH D, 0T 7 71 IVERBENRE THHEE1C, 21—
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YEZIIMRETT T T L0, kS NL051 88 U T OB L& 7R
D OHIPHIZ D 517 % — I BMBH R 2 RS 2T TR S 00, AR THNIR,
SQLDT =X RXR—=ZAAF—< & LT, starttime, endtime &% 57 L & U THE!
TEREDND BN, ARETIK, KHOB&EZ O JHRMIZEDIS T+ L7 FPUR
AL UTEZELZ 7 AV 5 FiEZ2HWS, BB T0 T I Lk, SQLAE
startime, endtime 72 ¥ DEFEI DT A =2 2 2 ETHLE N, T L7 FUAN
AU CTHEBES RO % 5ET 5 721 TRERPF 2L DAL Z A EEL
AN

BRIz, T4 L2 PURREMUTICRT &5, a7 71 8 e
U CREARER RS & U TREHI NS, Tyyyyl EF%Z, Tmm] ZA %, [dd]
ZHAfZ, Thhl ZFEZ7RU, &EO Tmindb] @ min] H02KT,

(:/targetdir/yyyy/mm/dd/hh/min.db :}

Fl

SHRDT 14 L2 M) + yyyy + mm + dd + hh + min.db” TR % 5
ETBHILIZED, MBI YT LIFRBRER- 2 RRINICIEET 2 2 LN TE S,
R

ARFIETIE StoreEngine MR T — A RXR—=AT7 7 A VEERT I b, &
HEDET—RRX—ZT7 74 )VOEIENT 5, X 512, SearchEngine R HAE
EERITTEHLE, SFEILT—RET—AR—AT7ANMNEEBLTVWET —
RR—=AT7ANVHDT — R ERBRNRIZTEZLIETERY, T—XR—=RAT 7
ANNE T = RFAMEEETO>TVWAR 77 A MR LTI, T UvHFrvavic
FODHEBZIAA - FHARAADT Y ZBRNTENEZ LI, T—REHEZAAR
o DRBIIATREL 0D, T—RARN—ZA7 7 A I)VIFES cron 12 & D ERE N5
ZEMO, T—EAR=AT 7 A IANDORBENEIL, T—XFADET U7z 1538
EHHCERR S NZT — R L TOATI ZENTED, DEVHERY TILAX
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A LT AT, RBELT 1AM ERNICEHER L7 7 A VIS 5T — X
RILBEDTZ B T e D325,

3.2.3 Hayabusa D32

REFEETIE, Hayabusa D I 7HEHEL LT 7T F A MRE (FTS) BEREZE
B9 572012, SQLite[22] ZME IV R—3 > b & UTEIRL 7z, SQLite % R
THEMIE, EHRAHEREN R TH, AZ Y N7 B VR TEMERD 2R
REEHTE D22 dH 5, Hayabusa DFEETHW S SQLite (X, FTS(Full Text
Search) DREZ F & L THWA 7LV T F A MBIV YV UTHHT 5, OF
D, AL TIESQLite DEFHDOFHAELLTDY L=y a T —aX— ¢
UCORktEZ WY, FTSHERERZ £ & UTHWS HIEE#EIRU 72, ARETIE K
MENT—REREDN T LOF—THELZD T2V L— a3

— XN = ZDEHIEIZAT DN,

SearchEngine I, GNU Parallel[12] Z M9 5 Z & T, #HE D SQLite D SQL
I Y REMANZEIT L, FITSNEMREZ UNIX S T34 VDA =X L%
FHLTT —XDENZITI,

3.24 JgELKLT—YERE

EHIZ T — X % ERT 572012, StoreEngine I syslog WEEAENZT 7 1V
ZHAAAKR, SQLite D b T ¥ v a ViEEER HI\WT, SQLite DF — X R— A
7 7 A VIZ—4F insert WHECTHARAA LT — X 2/ AT 5, StoreEngine (3454 )
EUT — A R—A7 7 A VR T 2RRICEFT SN T WA 720, 1 384D SQlite
T—RAR=AT7ANVDRELET 1 L7 b VITERE N5,

FEERIZEEST 5T — X R=2A7 7 1 WAEER®D 3 — I (StoreEngine) % X 3.2 |25
T, 2OI— NIFLTDIEF CEITI NS,
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O© 00 ~J 3 T = W N

import os.path
import sqlite3

db_file = ’test.db’
log_file = ’1m.log’

if not os.path.exists(db_file):

conn = sqlite3.connect(db_file)
conn.execute ("CREATE VIRTUAL TABLE SYSLOG USING FTS3(
LOGS) ") ;

conn.close ()
conn = sqlite3.connect(db_file)

with open(log_file) as fh:

lines = [[line] for line in fh]
conn.executemany (’ INSERT INTO SYSLOG VALUES( ? )’, lines
)

conn.commit ()

B 3.2: T—&R&R—=ZAfFFI—F

1. SQLite 7 7 1 )V % FTS 7 # —~ v b TERk
2. B2 % Python DV A hNERFLTA VA€ Y WLH
3. T—XDFHEAZE, SQL T ¥ v a VEkREE HWEST

B&#IZ. StoreEngine (& SQLite DLRM AT & % Full-Text Search /N—Y 3 > 3
(FTS3) WA T 7 71 IV EEKT 5, IRIZ, StoreEngine &1 77 7 1 )L % FiAA
A, linesflAlE LT, T—X %2 AT LIZEHET S, T—EAR=AT 71~k
ErNDLAEIZ, FIS3 74— v b2HWT, T—ZRX—ZADMFVHF o a v
HET® % executemany Z HVWTIHAI NG, T—XR—AT7 7 1)k, T—X#
AWETTBETH I VYo vaviiickonmy r3n, o 7o A5 —
RIFAUEEDE T T D ETHEYT —EAR=AT 7 ANV NST =X eGAETI L
IETER,

Flm: StoreEngine i, BT — XD 5iAAATZEEZ AEY ECTUEL, T —
RAR=AT 7 ANNETFAEERTS e CEBIZEET 22 223 TE 5, IES
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$ parallel sqlite3 ::: target files ::: "select count (x)
from xxx where logs match ’keyword’;" | awk ’{m+=$1} END{
print m;}’

X 3.3: > v PRSI ELT

DY — NEERDPRFFT 2 AT Y ENIZ, 10BAOR T %2 AEY ETUH L THR
BUEFAEL R0,

R o T a2 Ak, StoreEngine WEITT 5T — XA N T VI a v
PEDBETIE, 77 ANMANT TR AMTER, U7D35 T SearchEngine (£,
StoreEngine D b 7 V¥ 7 ¥ 3 VALBAE D B £ TR, B4 7 7 1V T 2R

AT Z T2\,

3.2.5 EELT YRR

SearchEngine 17 — ZREEIZB T, ¥ ¥ TV ALBLEEEE 2 &d 2 173
%, ZDY Yy LIVIENEHEEREREIX,. GNU Parallel 2 VT SQLite 2~ > K& 1f;
FNWZSHATT I L THEIETHILNTES, 61T, #HREZ UNIX DA T T A
VEEREZ W TEHN L, awk a7 R THREOEN 21T,

X 3.3 T/RIHRIZ, SearchEngine WS % SEH 4 5 72812, GNU Parallel &
SQLite ® a3~ > K& MlAEHLETIHITT 5, GNU Parallel DF[8& LT, target
files CHEINEZT —ZR—=AT7 74 NV ERAZED T 0w AN ERK S NFIZE

1¥N5, TITOtarget files I,

[/targetdir/2018/10/28/11/* J

DEDLBETHEETHILEHETH Y., ZDHAEITIE 111:00 - 11:59] £ TD 60
DT —XR=Z7 7 A IHPMBHR LD, WMFNZ SQLite DIRFER Y TV HIELT
INd, TUTKHROENEEL LT, UNIXDONNA TFI1 v & avk IX Y N %
fAGHOEN, WHIFETE N7z SQLite DH IFER 2 EE1T 5,
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Flm: £ < ®SQLite DIE 7 B & AH GNU Parallel iZ & o T—FIZFEITIN
5725, HEUYATLANELED CPU a7 %A 25512, MBMEREN 27 A7 —
VT BAEEENH B, F72SQLite DT 7 A NANELT 72 ADEHIZIT A UL, /)N
SRT/ORBIFMCTRERZEF T2 Z LW FEBAREE 2 5,

R SQLite DTF — X PREFEZINTWET 4 AZADT 72 AAE — RKAEN
BEIIE, TAAZADI/O AR EL R BARENENR D B, 5, DB YMET
INTWVWBET 1 A7 A SQLite I~ ¥ RAPAUFNFETF SN, FRHIZERO 70+ 20
T A AT T IVRANEITINENLTH D,

3.3 ¥

S =

ZOHITIE, IREY AT LTH S Hayabusa DiHlli 175, fHliz47512H720
KB CINEI N AT — 2y bE2FHUTA ML =Y LREBDINT f —
RUAEHET BODRYFT— 2 B EML Iz,

M CRIAT % Linux TIE—E 7 7 1 VR SEAAA LT — RiE, Linux D7 7
ANFryvandFryadNTLES D, ZOEBRTHERITS 7-ONZ,
Linux 774 VFyy a2 2707 L, 774V FryantT—XREREINT
WARVIREEIZ U7z, F vy & ahiz ) 7 EN7iRER free 372 RO Thuff/cache
HH] CHERTE 5, BEMNICIK. MIEEZHGBT20ICF vy > a%2 2 ) 7357
OUUTDa~v Y REHEFEIT L7,

[# echo 3 > /proc/sys/vm/drop_caches ]

3.3.1 ZERRIBIESFEERRT—4%

KEREADDARY 713 £ 31 THD, AFBRORNVFv—27I121F, HBRET
INEXINZT =Xty bEHWEZ, ZOFT—Xt v M, Interop Tokyo ShowNet
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7 3.1: Hayabusa O EEREREE
CPU Intel Xeon E5-2670-v3 (12 27, 2.3 GHz) x 2
A€V DDR4 384GB
T4 A2 | 800GB (NVMe)
0S CentOS 7.1 (Linux #7 — %)L 3.10)

[20] 2016 TUEEZ 1T > 7z syslog T — X TdH 5. ShowNet (2400 ZH A 2 1 ~7—
7. B—=EEE, 10T TN ATHEBR SN ZHADO KBIEZRTE VAN L= ay
v N7 —=2TH Y, Interop Tokyo ShowNet 2016 DZHEIEN HZF L0 T Ay
=YL, 2MIZH > TNEI NI 4350 HIT TR I N TWS, KT —

Aty b, EF a2V T4 DT —XERWZBERKGEDOD 7 Lo TWD,

3.3.2 RAMNL—TitkgEE

Interop Tokyo 2016 @ ShowNet Tl syslog A v ¥ — I DZAZ5HENEF 2 75
AvE—=VIZELTWEEY, ZOREZFROHLMEL Uiz, 1 2RI %
syslog A v ¥ — Y O#EEUIE, 1200k (20k x 60 ) &7 5, L7zH> T, ShowNet
IIADXY NI =0 Ko THERINEETDsyslog A Y —I%%(FT 51T,
Hayabusa (% 1 43T 1200k A v £ — Y Z &M T E 2B EDH 5728, StoreEngine
DOHEfEE LT, 1921200k A v —YDTF—X2ET 52 235, syslog
Ay —VURN15H7H 1200k A v -V P EITHMU CHUETE 25482
I&. StoreEngine I ShowNet IZHB 2 Ay v —V 8% w7z U, DN —A MRIZ
FHET 5 syslog BPBEPILR U 2R con J UM E AEETH 5 L HEHITE 5,
Z 2T, AW THM L 7 HEE & PEREFRER D P TR & LT, 1200k A v £ —ILL
EORYFI—=IFT =R UTI00k, IM, 10M & WIS Ay =V T —REEH
LT, N7+ =<V AREEFT > 72,

3.4 1%, 1k, 10k, 100k, 1M. 10M L a— KO AIZE X I 7= LR %2
R, AT EAY =Y BHBEMNT 2I2O0NT, 7T — XA LB
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SQLite3 log insert time

10° : 140
El Time to store all msgs _
- — Time to store 1200k msgs 120§
] o
© o
3 10t ; ; 1 1 100
o a
z 80 §
n 1S
2 2
o | | | 60 S
o —
B 100 b\ )
2 40 £
) (%]
E 3
- 20 ¢
; =
. 0.107
10 0

1k 100k
Record size

3.4: SQLite 7 — X 4§ A time

STIZEMU F U7z, K3.41%, 1200k A v ¥ — Y ZRFT 5 DIZ BB S R
T, 1k DEAEI0.107 DT — XIFFARR B2 025720, 1200k DT —X 2/ AL
GBI BRI (0.107 x 1200) = #J 128 & PRI N, IMLba—F&
10M L 32— RDEAIZ, 1200k D A v — Y 241457 5 DIZHhh 5 RN 8
BiZorz, IIMT—RDHEATIE =RV TTRRDR>TVED, DS H 1200k
DAY=V ZFFAT 2D P2FEIFHN L VS Z &5, 1200k DA v
=V B R, 1k DGADOFHEMEE 10M DOBETKRE < T7-HH
iE, EBROT—XHARMLIOE NI U I a VBT K E S EEED D 5 T
Wb ETHEINS, KiRE LT, StoreEngine I3 E LW T 4 —< VA% FEHT
LZEMMTE, N=AMMTYIDBFELZELUTH, +RITT —XOHEED
AlggE FATE 5,
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$ parallel --dry-run sqlite3 ::: /path/1k-[0-9].db ::: "
select count (*) from syslog where logs match ’noc’;"

sqlite3 /path/1k-1.db select\ count\(\*\)\ from\ syslog\
where\ logs\ match\ \’noc\’\;

sqlite3 /path/1k-2.db select\ count\(\*\)\ from\ syslog\
where\ logs\ match\ \’noc\’\;

sqlite3 /path/1k-3.db select\ count\(\*\)\ from\ syslog\
where\ logs\ match\ \’noc\’\;

X 3.5: GNU Parallel ® K 54 J V' ETDFER
3.3.3 MIRMEE

R T — R & 1T S 7212, Hayabusa i GNU Parallel ZFJH L TY > 7L
WiFILIR A J3 = X L% RBLU 72, WFALEEEERE I, GNU Parallel, SQLite, UNIX
NATI74 v, BEGawk DEFH 707 T LOMAGDLE TEEKEIT>72, GNU
Parallell&, I~¥ Y RIA Ve LTHEINDE T 7 A ILVDOHEFRUHBDO Tot A
ZEITL. &7 7ML T SQLite 7ot Az iEET 5, AIEETIEZ. UTD
2DODRYFI— 0 %A LUEREEZHIE L,

1. 8OV I—RY A X R ODHE—DT—AR—AT7 74 I)VIZHTEH—~DWK

70t ADEFT

2. HHDOLI— R A X2 OEBDT—XAR—27 714 )WIZHT % GNU Par-

allel & W72 EE DR 70 & A DEAF

B 3.5 AR T & S51Z, dry-run A 7Y 3 Y E2HWS Z & T, GNU Parallel 2%
YEWEDKDRAX Y REETTEINEMERTEHILENTE S,

WifT U THETI NS SQLite 2 > FOFERIE, K3.61ZRTLIIT, awk I~
Y RIZ & o TERD ThbI S, —# D SQLite 2 > NiZ, GNU Parallel THEAT X
NBWMFHE T O AD—TH B, EHWHTH S awk 2~ > FIZM T LT
FTI RN, RTD SQLite ¥ Y FARFETINDE, MERMERVE—-T 0
ATHDawk AX Y NIZE o TENI NS,
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$ parallel sqlite3 ::: /pathlk-[0-9].db ::: "select count (*)
from syslog where logs match ’noc’;" | awk ’{m+=$1} END{
print m;}’

X 3.6: awk Z FHW/2EEHY S a— K

3.3.4 RUFIT—IER 120774 TEALBLI—RKRHYAX)

select time to pick up the keyword "noc”

0.20 ;

Bl sclect time
0.15F - T T .
0 ‘
2 : : : : :
g 0.10F S S : - o
2 ‘ ‘ ‘
008 e N
e B O .

1k 10k 100k 1M 10M 100M

Record size

X 3.7: SQLite DIREEHFH

X 3.71%, BB a— KN4 X (1k, 10k 100k, 1M, 10M) @ 1 2® SQLite
T—RAR=ZT7 7 A IVDEFRBRHOFEREZ RS, EXVF—2TiE, FTS
ZHALTT 7 AV E N HEETH D Tnocl MK L7z, FERE LT,
I00M L I—=RFRDF—=ZR=ZA7 74 )V Th, FISHEEEZH /T — X R—AF—
TITIE, MBSO AN 019U N TEITMVET T 5, L7zA > T, SQLite k
DFTSHEREIZ 1 DDT =X R=AT7 7 A )UK U TEBIZRELTONS Z &0

FEEE N5,
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Parallel select time to pick up keywarod "noc"

B 1k records ; ;
4/ |HEER 10k records | ..o T
B 100k records | |

Seconds

1 10 100 1000
Number of files

3.8: SQLite D i ¥ 5247 Refi]
3.3.5 RUFIYT—IER (ELB7714ILE)

i COERTIZ, B—DF—XR—2AT7 7 A )V a4 e URERR 2N
FIX—=T LTz, IZ, EIERVI—FY A X (1k. 10k, 100k) OEE T 7 A
b (1{E. 104, 100, 1,000 {&) x9N 2 JE L 7z, Z DFEERTIE,
GNU Parallel % i\ C i 528k %2 17 - 7=,

3.8 1%, MBMEONVFI—2%RT, FI77DOxHET 71 VEERL,
y X 2 DAL TRUTWS, fERIWRTHED, T VB 6T L
O — FEDEIU TH SQLite D FTS BEREIIMEREE 2 MR L2 x £ 2720, B
RAE =R 7 7 A VBITRFEE T EE R EE TR 72,

3.3.6 Apache Spark & DB

REFILEZ MO XMRBFIE L KT 572012, Apache Spark % F W\ THERE
TR 2 WI%E U, Hayabusa & O HEERZ T 572, AKX Y KT B VO Spark BERIE

T. spark-submit I3 ¥ > K%L T Python 23— F&%Ef7L 7=,
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from pyspark.sql import SQLContext
from pyspark import SparkContext

sc = SparkContext (appName = "test")

sqlContext = SQLContext (sc)
lines = sc.textFile("/path/to/100k-*.log")

print(lines.filter (lambda s: ’noc’ in s).count())

3.9: PySpark M58 a1 — K

Hayabusa and Spark to pick up keyword "noc"

1k record files 10k record files 100k record files
16| M Hayabusa 1 16| M Hayabusa 16| M Hayabusa
14| |88 Spark 14| |88 Spark 14| |88 Spark

-
N
-
N
T
-
N

—
o
T
—
o
T
=
o
T

Seconds
Seconds
Seconds

=) N S o ©
T T T T

=) N S o ©
T T T T

=) N S o <)
T T T T

1 10 100 1000 1 10 100 1000 1 10 100 1000
Number of files Number of files Number of files

3.10: Hayabusa & Spark #zRIRFfH] LLig

S W72 Python I — R &, X 3.91ZRT, ARHEFERTIZ, Hayabusa 2R
RIZFHW=1 27 L [ERED syslog T — & 7 7 A )V %, Apache Spark % Python %
WCHI A B8 pyspark 71 75 ) 2 HWT L2 XME %175, Hayabusa & Spark
HIZRKRTE T —RXEEAEDHLDTH 5,

X 3.10 127”3 & 512, Spark & Hayabusa l&ZNZ0 7 7 1 )LE (1fE, 10 1.
1001, 1,000 1) ZRE U THMBBUEZFEIT U, 512, ES L I—
R (Spark DAL a— FETIE R B 7 DI78) 22H LA, Lz
fio7z, LaA—F (F7/1d02) OY A Ah 1k & 10k DS, HiEE2MRET 50
IZ AR X, Spark & Hayabusa Oi 5 CIZIXFARTH - 7=,

7 7 A IVELH 100 8 D354, Hayabusa i Spark & 0 @@ IZEEL 7z, 7272 L,
kB LV 10k LI —=RTH»D 1,000 7 71 )NVDEE, Spark & Hayabusa & D &
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#* 3.2: Spark & D LLIREREE
CPU Intel Xeon E3-1231-v3 (4 37, 3.4 GHz, S MB ¥ vv ¥ a)
AEY DDR-3 32GB
T4 A2 | 400GB Intel SSD910 (PCle 2.0)
OS CentOS 7.1 (Linux 7 — %)V 3.10)

HIZEMEL 72, TR0 6T, RELT7 7400 (100k La—F) 054,
Hayabusa | Spark & 0 #J 4 £5 &3 IZEE U 7=,

3.3.7 DEHALEBIRIEDLLE

ARFHMClE, R A DD Spark BgBi &, ARRKIZHE IS AZ Y NTo v 0
Hayabusa % U 72, FEHCIE. RIUHRD 3 BOH — N2 MH L7z, EBREA
ANDARY Z1E £ 32 TH5,

77 AVEUE, 1A, 104E, 1001, B L 1,000/f7 7 1 IVEEET 588 —
VEAWE, T—ARX—ZALa—FRO¥ A XL uOTHIFIIZ 100k & U7z,
Apache Spark ®EIl%, CDH (Cloudera DA — 7>V =AY 7 b7 = 7HfE) [7]
AU CHESEZ 1T 5 72,
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60 Hayabusa and Spark to pick up keyword "noc"

Bl Hayabusa(standalone) |
sol | Il Spark(distributed) B .

] o .

Yo ..

Seconds

200 ..

o —

1 10 100 1000
Number of files

X 3.11: 438X Spark BglE & 2 & > R 7 1 »EREED Hayabusa D LB

Spark i, Hadoop ® MapReduce[50] & » $ 10 f5LA LEEICHIEST 2 & SN
5, LML, K 3111ZRT L5112, Spark [FA X > K7 1 VEREED Hayabusa &
D HIIZHERD D o 72, 1,000 D7 7 A VBN GE LizEE, AX VY R7a
VBRSO Hayabusa 13, 2 BERBED Spark BElE & 0 #9 27 5@ 12 BE L 7z,

3.4 ER

3.4.1 BRIOVRRICELEZT—IHEE

ARETIE, KRV 7T —XOREFEE U THRFEHEZ L EIZLET 71
WHREIFEEZRG Uz, T4V 27 MUREEE 7 7 A VA ERRBIMRDEME LT
WO LT, WKOT TO—FTCERKINDSQLOIZTY T A=K & L TOH
MGz AT 5 LT, MBEHEZA LIEEIENTES, LrLEDAS, &
B TT—ER—AT 7 ANVEERTEI LT, 774 IVEPENTEE VSR
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EDPEIET B, FOLOIBKRERHBZIZELNDLOT, WYL 77 A INVNNAET
GNU Parallel Z{H L TAHHHE 2175 Z 2R TE 5728, MREBEEIEORRIH
k9%,

3.4.2 SQLite DRZFREE

SQLite D FTS #&8E1%. B-Tree D1 > 5 v 7 ARREZ [ L T HEED B iE R
EEETS, FIST—7IVEAKEIKRERA Ty 7 ATH D, fEHERZ: SQLite D
LIKE 4 CHEAT I N5 XFFIRAE IR & 0 £ @i R 218325, n /A vt —
VDT A=<y NHPREHTHOMEINTWVWREE, HEDA Yy —IIZH# L
T —AR—AAF =T ERHRATEL-HD, MRBANT x—~< v 2D LT 5 AHE
MDD D, LD LUsyslogD Ay =IO T+ —< v MERIZTV —T+—<v
FThHD, IEIEREBRPODOUTRAY =TI DNX— 2 2REDFIZHEIE
TERVHAICE. 2XRBEVEMNTH 5,

SQLite 12 & 23X, 1D 70275 L TOEHREK L gL T, FEHI &
THEFT 5, THld. SQLite DRXMMBIMIFERLF[IRIZ L ZEHDTH S, SQLite
FEAEVHTT —RR—Z7 74 )V ENET 27217, mmap ¥ AT AT —IL%H
W3, D Ta ST ATIE, 774N TYT VY DEAAMRIT read ¥ AT I —

WEMAT 2720, 2B TIE SQLite £ D HIEL 575N DH 5,

3.4.3 GNU Parallel ®Oifi 5%

Apache Spark I&. YARN(Yet Another Resource Negotiator) & X3 5 43 #ER
BEDOAr Y a—=F AU THRNIZT O A2ETT S, LrLAad s, GNU
Parallel (32X v N 70 VEREECEEOD 70 A & FRIZRIIZEITTES, K
7% ik, Hayabusa lZA X > R 7 0 VEETOWH SQLite EfTZ2 AL TWVW5
N, ZOEBIZSHT 2 — N LITHE I N7z Spark BREE L DWW Z & AVERE X
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N7z, Hayabusa DY ETIZT DD DMHREBETH L L \WR 5, K
725, Hayabusa D7 —F 7 7 F ¥ L EF MBS IIERIT YV TVITEEIE N T
W5,

Apache Spark 13@%,. HDFS 7 7 1 VY AT LA LA X, MIKMZ2A ML —
VTR AVAVEEET S, MRLVAYEMHT S LT, REDHET 74
WYATFLELIDDT7ANVATLADEIICAES ZEDARELD, AR T —
AY—N%REHUTHDFSIZ7 72 A 212X R A3 2372 . Hayabusa 2%
W3 SQLite ® mmap Y AT L I—)LD K 512, Spark E0E T 71 )VTF 4 L2

MY ZEZAEVIZITY TTEHZ LIEFTERN,

344 JRATFTLEBEIORbN

— &7 Z B W S5 5 Hadoop T3 ¥ AT A, KA 72 /0 HOLEE &
AT LEEHTERBRERDLT-OLEMNGEMT LS LIXETHHEH LW, 2HUL
Y ZAT LR, VAT LAO—BOBFERRECTH o T @AM HEET 5729
2. L OEMIREI T 0TS ADBMFEL, VAT LAOREEEMRT S, 5
2, TR OODO T T T LEIET TV =2 a ik, EEROEMRE
"W —FNETHETEINE, Zho OEMGEE ECEET 27077 427 7Y
r—a VIZRIED A U GE. VAT AEHE IMEOSR R RET A8
PIEF I N L 72 5, WIEKIZ, Hayabusa A ZX Y K70y OY —NTHEET S
Z T, MENPRAEU LA BB ORE 222 5 {AZEH a 2 k& K/
BRIZHIZ 2,

3.4.5 YU FI)IEaAvT Yy RETHEE

Hayabusa DFE{7a <> Fi&, K3.6I1RT LI, B—f70a~v>y FHTH S,
P EER CTlE. Spark 7 L — A7 — 27 23R 5 spark-submit I &L
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7z K 3.91Z/RF Spark £ XME I — F & B L T, Hayabsa DM~ Kid&

TEY VY TINVNTHBEENZ S,

3.5 FEHESRDEE

AW T Hayabusa 1&, T —XEBEMBIZEAL T, L TEENZAATr—T v
A BFEH L7z, ZThiE, Hayabusa ® 7 — &l & 7 — ZREFEO A, FR50
JF—=RIZE U RO 7 7 A VA EIFIERICE DV T WSO TH B,

StoreEngine I%, Interop Tokyo 2016 DR IZ L X 117z syslog D X v 2 — V4
BOEE (1495720 1200k A v =) I/ LUT, +RICEEBRT—ZRXR=27 7
AN DFEHAHE T — X OFAFIRIZ, 7RO WIER T 73 5 ERE% R
U7z, SearchEngine i, B XN TWAL I—RDOHET—EXR—=AT 714 )LD
BOWEZZITIC, BEEXMEEZFEH L, #EH L LT Hayabusa 1Z, 28
Spark BREE & 0 BRI 2715 OE X THET 5 ¥ — 7 — NMREEBIL /-, RHEiT
%9 % Hayabusa £, GNU Parallel % {fi - 72> > 7))V TR JJ 72 M 51| JLIE T HE5E
%17>7z, Hayabusa IV AT L0 3xy N7 — 27 Of#EZ TIEP R TE 50K
KRS AT LIZEEZ NS,

Apache Spark &7 F A MREBEREZ TRULT B8, AT VNTHVRUMET S
T2ODF XYYV aDAI=ALEMA TS, X512, Spark (2 IZHMFEE D7~
DEHDZTA TV %RFHAT LI ENTES, UL, 2y V7= EFHEFIZE -
TOMNI TN a—T 1 VI OREMRTEELRGEIL, @dRn s ORGF L B
TdHb, L7zh > T, Hayabusa i Spark DffA @M 2B PR HA L —> a v
LI, 2y MY —EMZHIZL > CTEHERERMEREEE > v TV 5,

Hayabusa [&H— D —/N ETUDEEL R W20, A ML — Y ORLRA R
[REXnd, HHETIK, *Y MV —2 A L =Y%M WT Hayabusa DA ML —Y
DF IR IZ BT 2 Hlf 2 $E D 2 L% LT 5,
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FAZE OVRBVATLDDEY R
v |+

4.1 REFZE

AWETIE, BB 3TETHET, EXE2T-o72 AKX Y N7 1Y TEIEY % Hayabusa
EREMIEY AT L UTHERL, MRBLIEMREZ AT —LT U MIEL I L
ZHIEE 95 [55, 53],

411 T7—FTIF~¥

3B Hayabusa 2 %95 L CA N L=V A7 Va—J LU TEHZ1T D,
T—XTOFvEERTDIIHIEY, VAT LOEMAEEITZZDIZAX VR
7 B Vi Hayabusa DY > 7))V X kA& L DD, MHHMREZ (KT I B2 VKE %
H#53. Hadoop DA DBULILY 25 L%, Y AT LADMES - B IZEET %
T2DIZHEIZY AT LN E MR T — 2 DX 0 & DR AET 20 HEMED B 5 D3,
438X Hayabusa Tlk, T 7 —LEEXOMMEELREFOY N T 1 U Z2ZEETITT A
TLDY Y TIVE Ok & BRI 2 BT 2 S8 CaEN 217D, XM 4.1 1Z0H
Hayabusa D7 —¥% 7 7 F ¥ 2R 7,
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Distributed Hayabusa

Client

Producer (ZeroMQ client)

4

Worker Host

Worker Host

Worker Host

Y

( Consumer (ZeroMQ Worker) )

I

( Consumer (ZeroMQ Worker) )

I

( Consumer (ZeroMQ Worker) )

b

C GNU Parallel )

( GNU Parallel )

( GNU Parallel )

select | select select select select | select select select select | select select select
Y A A 4 A Y A y
| 00.db | | 01.db | | --.db | I 59.db | | 00.db | I 01.db | | --.db | I 59.db | I 00.db I | 01.db | | ---.db l | 59.db l
Jtargetdirlyyyy/mm/dd/hh/ hargetdir/lyyyy/mm/dd/hh/ Itargetdir/yyyy/mm/dd/hh/
SQLite3 DB files SQLite3 DB files SQLite3 DB files
FTS (Full Text Search) FTS (Full Text Search) FTS (Full Text Search)

( StoreEngine )

( StoreEngine )

( StoreEngine )

syslog

syslog

syslog

Samplicator

)

T syslog

4.1: /3788 Hayabusa D7 — ¥ 727 F ¥

4.1.2 AML—Y

36

/38 Hayabusa D A b L— ik, 22X Y K70 VR & ARSI 2 F— X %
F4 L2 b U ICHEREATY Yy Y S L, B0 s T SfERigE LT
b, BRI ORRNATE B LT 5,

X SITMEBLILE 2 — VT hEES7HIC, YOMIERA M) 2T
A PRV T HBRBAHER & D ICRTORIAA MZFA—DF— X 2R S8 5,
INIFETONIERA AL syslog T — X 2EHUCHE TSI L 2E%RT 5, Z
MIZED, POMIKRA MALLIY 2 T2 MAYES S & H R UREENES 2 &
PRI ND, £ syslog WEBINDEZLIZED, FT—XOERMEDEE O L
HLR 2 R AN L 7 — AN L7z & LT b MOMIRER A Mz F — 2 H 50, X
BB AN S B




4.1.83 AP a1—7

X Hayabusa (&, BERLE O Z 7Y 2 —1) ¥ 2712 RPC (Remote Procedure
Call) ZFH\WzH—RNTF v v 7Y Worker R A MZ &5 7 0¥ A5 % H
Wb, DL 72 R A S ADOKBRLEEE AIZEE L T, Producer/Consumer € 7 )L %
AW/ RPC LU A GEIZIRD 2 F 50— RN T v 72k, HERA AL
EFNZRBIHE R A I NS, ZHRA N TRZITE - ZRBELHEA AR K 7a v
JilK D Hayabusa & [ (25 & U CTHEITI N, #5531 %E Worker I T2 7147
v EANEIET,

4.2 =&

4.2.1 T—YDEEICLDUMIETE

syslog # 2 TDMH ) — RN EHET B 7-2DIZ KL TIEA—T VY =AYV 7
F 7 TH%. UDP Samplicator [24] ZFIfH L7z, UDP Samplicator I%. 315
L7z UDP X7 hDEEILT RV AZEEETIZ, f5E LR FA M Ltk
T2, TNIZEVEEEDRA ML, H72hrbHIPEIEETNOT—R 2%

ELDPORKIZUDP N7y b &ZETLHIENTE S, KALITRTHRIZ, 2T
DI AR MMIEH I N/ U syslog N7y b & %Z[59 5,

Il

4.2.2 TILF7OLRLICL DERRE

UDP Samplicator & 1 71+t 2T UDP ORI EIT S, TDH, KED
syslog ZZf5 LAMMP EF UZBIZ 7o 20 a 7L 100% & 0 N7y
MEEELELAGE WO DR RBGENDH D, T ADVWEIND WREMELD S,
Z 2 TARRETIE socket DA 72 3 12 [SOREUSEPORT ] %%]H L T UDP
Samplicator N3y FE2UT, YIVF TO AL UTEET HHRIZY — A3 — KNI
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BIEZ{T o7z, 2T XD KEIT syslog #3%2f5 U722, 1 CPU 2 7 Tidk b
2 IR DB R syslog /N7y b OEB LR 2 . EBCPU a7 2 FHL
HEHE T O AEE TS5 I L THHL -,

4.2.3 DERFE

BRI 7 T A MEF 2 —A » 27 TN, Producer/Consumer € 7 )b TULEE X
N5, Consumer (ZH7=BMHMAEAMEFa—avrInz0Hy) 72 %2
5957, T DHFIZ Producer (&R A MZH—IZMY) 7 T X b7 EJE S RRIZ
HO—RKNZ Y RA2175,

Producer/Consumer € 7)VIE% < DY 7 b7 = 7 TEEAGETH 55, AWF%E
TIFEEA EHIZFEITARET, 7477V & LT F47 v h& Worker 7H+
2% S ATREZR ZoroMQ[36] %\ 72, ZeroMQ Iz BIET 2 2 A v £ —
Fa—& UTHAHIN, IRequest/Response]| [Publish/Subscribe] [Push/Pull]
IREBIRIGA Y X —V UV INR =V BHITHET DI LN TE D, KEETIZ,

[Push/Pull] /8% — > % H\\ T Producer/Consumer € 7 )V % %9 5,

4.2.4 ZeroMQ @ Push/Pull

X 4.2 TR & 512 ZeroMQ @ Push/Pull /8 % — >V Z A N DJE/ TUEED T H
Nns,
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Consumer

— Pull Push
Producer Consumer Result Collector
Push > Pull Push > Pull
Consumer
— Pull Push

4.2: Push/Pull /N & — ¥

1) Producer 23Y 7 TX b % F 2 —+ > 7 (Push)
2) Consumer 7* Producer 2* 5 Y 7 T X k Z HfS (Pull)
3) Consumer 23§ % Result Collector ~ & 3% % (Push)

4) Result Collector THUF U =& R (Pull) % 8519 5

KIEETDTZ T4 7 > M. Producer & Result Collector @ 2 D D&% E| % D
FEELTEH, ZNZED VI ANDRKIITRSFa—1 7, EROIEG L EEZ

1 78 RATHIIENTES, 4312727347 hDY —RA2—RKERT,
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O© 00 ~J 3 T = W N

I I R e e e e e e
N — O © 00O Ut ixWwWwhhh+— O

import sys
import zmq

context = zmq.Context ()

sender = context.socket (zmq.PUSH)
sender .bind ("tcp://*:5557")
receiver = context.socket (zmq.PULL)
receiver .bind("tcp://*:5558")

cmd = ’parallel target-data "SQLite3 Query Strings"’

REQUEST_SIZE=100
for i in range (REQUEST_SIZE):
sender .send (cmd.encode(’utf-8’))

cnt = 0
while True:
message = receiver.recv()
print (message.decode (’utf-8’))
cnt = cnt + 1
if cnt == REQUEST_SIZE:
sys.exit ()

X 4.3: 7947 Y —A32—FK

AATRIFEZZ 4TV M, WEARZA MABATEINHEY) A N2 Fa—
17U, &R A NTHEET S Worker MULEEZ Pull UEFTFLU-BICKHERZ2 2 5

ATV EINERELU, 274072 MERDENZIT D,
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Client

E

C Request (push) Producer (ZeroMQ client) Response (pull) )
. A
command result command result command result
pull push pull push pull push
Worker Host Worker Host Worker Host
A 4 4

C Consumer (ZeroMQ Worker) )

execl T result

( Consumer (ZeroMQ Worker) )

exec l Trcsull

( Consumer (ZeroMQ Worker) )

execl Trcsuh

GNU Parallel ) C GNU Parallel ) ¢ GNU Parallel )
[
elect | | select select select pelect | | select | | select select elect | | select select select
result result result resul result result result resut] result result result resyt
A A A y A
I 00.db | | 01.db | l -.db | | 59.db | | 00.db | l 01.db I I -.db I l 59.db I | 00.db I I 01.db ‘ I -.db | I 59.db |

Itargetdirf/yyyy/mm/dd/hh/

SQLite3 DB files
FTS (Full Text Search)

hargetdirlyyyy/mm/dd/hh/

SQLite3 DB files
FTS (Full Text Search)

hargetdir/yyyy/mm/dd/hh/

SQLite3 DB files
FTS (Full Text Search)

4.4: 73X Hayabusa TH\W % ZeroMQ ® Push/Pull /8 & — >

27747 ¥ M TCP ® 5557 %A — b %\ Worker 22 6 O 2 FFH 3217, Al
Y2 T2 MN2F2—I2 Push 35, WEEERIZ. TCP @ 5558 HR— kT2 Tt
R 21T D,

import zmq
import subprocess

context = zmq.Context ()

receiver = context.socket(zmq.PULL)
receiver.connect ("tcp://client :5557")
sender = context.socket (zmq.PUSH)
sender.connect ("tcp://client :5558")

© 00 O Ui W N

— =
W N = O

while True:
recv =
cmd =
res =

receiver.recv ()
recv.decode (’utf-8’)

—_
.

subprocess.check_output (cmd)
sender .send (res)

4.5: Worker V¥ —A 33— K

RIZ, Worker DY — A2 32— RK&EX 4512779, Worker 1327 F 4 7 >~ b D
7w oL, 2947V IBREELEEZAI VI TO2I5A T IR A—T L
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 4.1: 7 Hayabusa O SEERER5E

EC2 14 Y AX VA | cd.dxlarge

vCPU Intel Xeon CPU E5-2660 (2.9GHz/16 core)
AEY 30GB

74 A2 (EBS) | SSD 8GB (0S) + SSD 50GB (Data)

OS Ubuntu 16.04.4 LTS (Xenial Xerus)

72 TCP 5557 J~MPELY) 2 T A M % Pull 572128635, T D% Pull L7ZAL
YT APMEREL, VZZANIGEFNS2AY Y REETULBICHEREZ 2
5472 FDOTCP 5558 AR — b Y Push 35,

4.3 FHM

ARFETIE, AT =7 U bikliR& 1T 5 72912 Amazon Web Service [1] (ZTH
fexnd BEC2 EORAY — BRIz, AT — 77 MRBRTIE, KA =N
Z1EMPS 10 BN UMEREE OFHMEFERZ 1T 5, WHEKRZ oMz, 58
JTYVDY I ITANETIVIAT VY MR A MR 1 HEHET S, ERFEA DX
Ry 23 K41 ThD,

4.3.1 DEMRIER

AMGETIEFET — X 2 HWTHEEZ 1T S 72012, Interop Tokyo ShowNet 2017
D syslog 7 — & % A7z, 2017 ££0D ShowNet D syslog Z5H 1 Xk, ET—X %
fEfr U7z ZARMAM (6 HTH2» S 9HD 3 HM) IZ A TR S5 147572 D
5 HIEDZERTH -7, FERMIZIZX 5725 syslog ZIEROEMMARAENS
728, 10 D syslog Z AW T HOBIERETD AT —IV 7 7 MREDIGEZ 1T 7=,
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4.3.2 WERAMDRT—ILT D b

AT =TT MERE RN D 72D, MR A S AN L 725G (T AL BRIRE ] A
Mg 2D E T o7z, WHEAANMI1IENS 10 5OHPETEML, 27147
MI1THAOT =X UTHEDIEL 100 [ 7 T A N %2579 5, 100 [F55 D
VIIARMRDOL I— R0 Xd, 144V a—NeR5d, WHERZX4.61C

R,

Host scale out

250 249

200

150

Search time (sec)

4 5 6 7
Number of hosts

X 4.6: MREBEHRA MDA —)L7 7 MMERE

RN 1 BROBEBRILIRFHIEAY 249 7205, A b OEEUE B 3 I HE VL
RERTIXIRA U, 10 BDHRA N OQERRTIEH 39 Fc 72 5, RA N &N ¥
BRI DS LTS TRA U8 D2 o 2B A T — V7 0 b L7z fER L 72 5
7zo T2 TORMIERFEIX 10 BIERAT U7 EEETH 5.

4.3.3 Worker 7O ADAT—I)LT7 Ik

WIZ10 BEDFRA N T ZEFTF L., Worker D% 1225 16 DB THMX &
2. 16 & WO HMFZOREMIIE<S > DO vCPU I 7 TH Y, vOPU 27 DE/Z
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I} Worker 7’1 & A 2 BEII X B 725612 & DRREWREAMB N 2 2k 217> 72, AL
B RZ M 4.7 1TRT

Worker scale out

250 1 host
+— 2 hosts
—— 3 hosts
200 —<— 4 hosts
N —=— 5 hosts
§ —»— 6 hosts
o 150 i 7 hosts
g ~— 8 hosts
5 9 hosts
5 100 +~— 10 hosts
n
50
0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Number of workers

4.7: Worker 702X AD A — )L 7 v +MHfE

BUWHEA N2 1HB25 10 BCENSE, X512 Worker 7HEZE% 1026
16 FCTHEMIEZHER 5, FA NN 1EDS 10 B £ TEIT 5740, Worker
BR10d720 TREMHEL 725, 15 A N1 Worker RHZH 249 B2 > TV 72 LB
A, 10 F A b 10 Worker IRFIZH 6.8 7 & THLERREFEI YA L. Worker DU 5%
TIEIXEDUEDAT —VT U FBERTES, THboDHEME, A UUBLIRH
1310 [EERAT L2 SEET H 5,

4.3.4 AWS EMR & D H#R

RIZ, AWS ETH - ARt N5, Amazon EMR (Elastic MapReduce) ¥ —
YA LD %7572, EMRIFFEE U 72 BT Apache Hadoop/Hive/Spark 75 &
®D Hadoop TAV AT LDNERTE LY - ATH B, »D, Amazon S3H—E A
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2T — 2 %EL 28T, HDFS B2 ¥Efifid 5 Z L7 < EMR 2S5 HEIZS3 DT —
REZIRTHI LR RS,

AFERTIE, 77 Hayabusa DR & [FFDMERED EC2 1 A X VA (c4.4xlarge)
ZHWz, EMRTIE, #RE LTI Y AZ—/ —RAREE 2D, ThUNDEES
EUTEBRIZT—XOMEEAIT5 37 ) — KDL 725, R A N EBEINS 72k
DAT =TT MEREZHER T 572012, 37/ —NOEE2HD2S 10B £ TH
MM 21T 572, EMROD Y Y —AFEFIX emr-5.12.0 £72 0, 7TV r— 3
> & LT, Apache Spark DX A A > D3y 7 — (Spark: Spark 2.2.1 on Hadoop
2.8.3 YARN with Ganglia 2.7.2 and Zeppelin 0.7.3) % &R L 7z,

S3I1Z. 1 77410 Ji{7D syslog 7 7 1)V 1 HAMT K725 1,440 7 7 1 VAR
L. 2947 YIRS 1HADOT—XIZH U THEDIEL 100 [ 7 = A b %2547
LT, XKD syslog 178 A XA 144 {817 £\ 5 78 Hayabusa & FIFOEHREANT
IR AT HRMTEREE o7,

7747 M, ¥ 4.8 THRT PySpark DI — NE2 Y AKX — /) — RTHEFTL,
£aA7 ) — R THRUE %2175, 54THT. S3MHMRT T T — R EGHHAAA, 6
17 H T Spark DE&BET & % RDD (Resilient Distributed Dataset)[49] ~& 7 — X %
O— KR35, RDDIZEE T/ — KTz 73 b0t A€V THD, &
B — R CEEICT— X 2REBTE 5,
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O © 00 g O

import time
from pyspark.sql import SQLContext

sqlContext = SQLContext (sc)

lines = sc.textFile("s3://abe-work/ssd2/benchmark-log/files
/100k/100k-*.log")

lines.cache ()

for i in range(5):
start = time.time ()
[lines.filter(lambda s: ’noc’ in s).count() for i in
range (100)1]
elapsed_time = time.time() - start
print elapsed_time

X 4.8: PySpark ¥ —A 32— K

SLHEAE R 2 X 4.9 1257,

Hayabusa and Spark to pick up keyword 'noc'

3196 mmm Distributed Hayabusa
3000 mmm Amazon EMR (Spark)
2500
—_ 2275
v
]
2
o 2000
E 1701
=
' 1500 1410
S 1251
0 1059
1000
806 746 65
500

Number of hosts

4.9: Hayabusa & Spark O VEREELER

EMR TlZAA M 1 B TOBRBIIMECE LW, FAM2ELHERE, Z
B 5 DA 5 [FEA4T U 72 EaETH 5, EMR ED Spark TH KA b %1
MER2EEIT. EXBMEBEOWHEMEEN A r —IL 77 L TWL, AEERTIE. [
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U syslog 7 — &0 9 2 2 XMRFEF L LT, EMR Spark 23 10 GO LA &
L U C 43 K Hayabusa @ 5259 17 (5 & # ICEIE ST 2 HEMER L 72,

4.4 ER

4.4.1 WRFTMHRENEBOT—ILT I K~

432HE 4A33HTRUZZFER? S, 1 BOMBEARZ b & OMEBRFHE & iR L 72
K2, RANBDA T =7 D M EBRTH 6.3 FUBRE P E#FL U7z, F2K A
ML Worker LD D AT —)VT U b2 flAGOEZER, 1 HOMEEA b
THI 249 B o TV MR MY 6.8 B & Thufa L. # 36 i mdfb U7z, SR
BV IA— P44V —FTHY, 14EBVI—F26HETIINVAFY
VTERZEWVWS Z K, BMTAUEDY —NEHWT WS Google D BigQuery 12
Vs 2T — XD VAT v VEHENERTE I L2 EKRT 5, 10 5 OMH K
ANTINETOEERAF Yy VEEBTEDH L VWS 2 Lid, IAMIITERT
H Y —ZXF TN TEMERR DRI AT LPEBTEL F X 5,

4.4.2 AOFTF—49&RFEOLIME

A TIIMBIEREZ 1 EX 27202082 TV IZHIGT 5720, F0EE R
A MZF—®D syslog 7 — X 2 EHT 5 FEEZH OV, Tid, RERICITEET
5T —RERBIZEBETZT/THY, T—RXROEVPHEMTNIETHIFELY b
7 — 7R RRET B T — RITHEEADRAE T A Z L 2 E KT 5, Hadoop @ HDFS
DESITVTNV TF—vavBEZREL, BEARANTT — 220 EREFTS
LB BLAAMBETHEN, TOHEITIET —XOEHZ A X7 — X ERLENE
TITW, T—RT 7R AIFAXT — X EHERREHE 20, WHEEREZETSE
LN D B,
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AR TIE, T —RXE2HET 5 LI k2 HEBMAECEEREVNFET 50, 8
MOWERHIZIIMO NI T 7 ANV AT LDEDITT —XROFHEELZTT D BES
IR YU TIWVITHKER BN R D T 2 L TRIGT & 5, FEEREDENIC, &
R A AL T =X PELLS BRI NT I, WHEKRA NETHRRET 2T —20
—HMEPRIES N WIENEL 258D D, —BUEDNRWT —ZALT 7%
ABTo GBI R ENRSI NS AREMEDNH S, FEEILY B DRIE
DFRAE UGG X, ARG —EBEDORWT — X PSR e UTHE S VA RN
Hb, WHAZAMEOT =X —EHMEIZEALTIE, 771 0DONy ¥ afdz v
Fry VBMEFERT I THEHZTS 22V TE, BRIck--T—HMEDHN
RO GEIT, MR A N ZMENE R A NP ST & W D E
BEREZ NS, BECLIZ0TREAONLIE EFGRF =y 7 ZRIHL, EL
WO T =R RA MIERETSEAZTS IR0 TR —ENDDH
HAREANEETATRE L 72 5,

SEEA U 7z syslog DEB L 5 S5 FiElE, AEMICAZ Y R 70 2 TP A EE
BRANV =V T —=REUDPLHEL TWRWI 22735, MEZEARNICHIRT S
i, ANV =Y ORBULR AR R TH 5., Bl ZFH IR HEERALIZ AR S B
SEHEE RIS 51EP, Amazon EMRD X527 RA ML =I5 —
REMFFEL, BUHEA NP ST 78 ATV T — X i A S Tk Eh
EZoNDN, MREREE A ML — UMD FHERPMREL 2D, SEROHME
&35,

4.4.3 Y VTIREREHICK 2 EFDOREIRE

AREBETIIDREEZEBT 572012, 7T — X OEHBEREDFEI] L Producer/-
Cosumer T IVIZ X BMRBO UL Z T 572, FREFE EEIFLIZ VTV TH D,
HEHLUZINE RSBV T o 208 E 74\, Hadoop D & 5 oY AT A

. 2L OEMRY 7 b T7aAVR—F2 VMRS ERINTED, VAT AL

48



FIINPRELGEICIE. FITNVERNZEET 23X M EE 5, Mo Th
N3 VR — 3 v N TYES V5 Hayabusa O 7 BULERBERNE X, RIEDRE L 7256
IZHRKNOMEE mEIZIT S ZEATE, VAT LEMAEHOAMZBRBIE S,

4.4.4 MHBODBNIEBET —FFT 7 F v DEW

AWFFETIE. Amazon EMR & O HEER %17\, 2K Hayabusa O 75 EMR
L OMITREERIZEXREBEZITD L WVWIMRESTZ, THUTEMBIZEDN S I
FWLOPDEDHITS5ND, EMRDEEIZIZR ML Ry 72740 5 BT
AffdiFons,

4.4.5 PSRYD)Y—RERE

EMR Tffito#v 5 Spark & Hadoop @V YV — A EMERETH 5 YARN (Yet An-
other Resource Negotiator) [47] L TEIfE$ %, YARN (Z, Hadoop TI ¥ AT A
BTV Y -2 EHEELZ R > THED, 77 AXANDY Y —AE D Y TET
INZEYVIaTOEHRE N T YF VT RITV, 5127 T AXDPRFFT 2 HLED T —
ALy MINT BT 7L A%2EHT 5, ZHIZED 7 I Axehkoetty, <
VFTFv MELUZBEIL, B a 7O6lE%E1TS Z e Wi i b,

47 B Hayabusa (ZIZER Y VY — ZEHEREIZ R, 29147 b2 oEnizy o
T A MIEP DT Worker TEITTAET IR >TWVWDS, ZHIE4E Hayabusa
NEBEIZEEST BEMAD—DTIEHEMN, Va 7OEHRP NIy XU T %275
TWRWILE, PITURRELEHBEICT I =Y RY 7P Y N T U
TERWIL2EKRT S, KEETOVAT LTI, bITADRELRLZ
LEMAZHEVET 22 LIXTET, WEERPS T TV EHRIT S22 L

TE\WN,
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4.4.6 AT a1—SDKEE

Spark &, RAZZAT T a—) V7T B5HIZX A FETOAMIELRE T Z 7
(DAG: Directed Acyclic Graph) Z{/E%d %, *7z Spark i¥, RDD % i\ T/ K
HEAEBVNIZT— & Z2kEf L, DAGEITT —&%2HE35, ZDLSIZDAG
MTT—2%2E (71 A7 IR E2ESAER) L Trmifhd s Z & T,
EHIZY a T ERTETTHIENTE S,

Hayabusa 2VEBL T 5 AT Y a—1 ¥V TME, ZeroMQ 27 F4 7 ¥ bAYTH B —
RNZ vy 72 GNU Parallel DFEIFAT Y a—) Y 7 IHFST 5, V> TILT
F =N~y RPDR O THEBICEIES 525, Spark O & 5 (2 Hof 72 EA 75T % &
WU, FEAFEIZR > THBIEAE AT ) 2HVARR S EEHTL L5000

TIERW,

4.4.7 ANL—TIINT BT ERMER

AREBRTEMR X S3 26T — X &5l o 7208, AR THNIE Hadoop T
AT LEHDFS BIZT = X3S TRE I NS, HDFS 2725812137 —
AP D —EU LDV A R - 2 GEIE 70y ZHAETEKRA MIHEL T
MEINEZ Lilhd, TOHEITIE, T—XADT 72 AL HDFS DA X T —
AR BT 21220, ANL—=UT 2R AMMRHIZAL D,

Hayabusa (&7 — & % 1 3 BALD SQLited T— X RX—ZA & UTHREL, fllcD 7 7
LIV EXRFBIZHL U FTIS 74— v N CTA VT 7 Y v 7 XN Gk Rk
BiEE AT 2, 61T, RELV Y Y TR AAZ T 72WEEIZ, Hayabusa DF
ECIEREE % SQL O 7 TV KMFIHET 2B ELN R, A7 VLM LT
EL 222 AREED VI L v VHEZHIRT 5 Z L TEE D TREE 705, F
2. ART—RBEEERB LWz, @ERT— X7 7R ADVAREL 72 5,
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4.4.8 <TIVFTFF 2 MElcHEIT/-ERE

AL TDIHE Hayabusa 1%, &d bz HIE 972012 Y — A HEHE X0 i 72
ATV a— IR SN O DOBREEZ EEL TV, TDROT T —X
BIADFELZGEIZ, VN IATERVWEIRT—FT7I7F v HhoTW0W5b, £
2. AV 7 7DONVFTF v MEEEZ S L Hayabusa B 2 EH TE WG
BT, BRDZ SA TV MBS HEIZZ T ARANL Y 2 T A PHELHRETIE, IE
HRMATTERVATREERH 5, ~VFTF Y MEEZEZX L0, VI T
ANEAIBRTDOY 7T AN E Fa—1 V7, BRIBMDIPBELRS
NEBROREL T 5,

4.4.9 FEFEEEDRE

AREFFETIL, 43HK Hayabusa & Amazon EMR & 04 SUHERIZ H3 > B JLERHF %
st g e U7z, 208 Hayabusa 13 A b L — 9 L BHESIEWE TUELZ 17 5 23,
EMR D 5E1% S3 2 B@IIZHk 5 AT, A ML —Y7 272 25 U CRBEDE
UTUE 5, 7. Elasticsearch & DI E 1T 5 HE ITIF 2 XXMBET T T 5
SUBRRFRNEEHIRIBE7ZAS, ) 2 T A b 2 AT 5 REST OMEIZ i 5 R & &
AT VOB K o TUHEFFE A2 T 2MEP Y v — FOBIZ LD L AR
VARHIOZ R EERT HHRA VM BMEET D, FHFEBRTIX, Elasticsearch
DEXMERIZ T T AR DWERIZHAZES 505, 100 JifED syslog 7 — X IZxf L TH
IR TREZETHEDONE o572, UL LD S, REST API DR IZIEZD
100 f51E E OIFID D 0, FER N — XV OISERFIX 0.1 LA Bz 255 0%
<, VI T ANEEEED UG T Elasticsearch O TV Y V3 E#IZEIES 5
73, REST API OMLEERF %2 &8 b — Z OVALERE; 1 Hayabusa (245 2 %5127
256055, TV VOMEKME., 2747 v M ORERRE, AL —VT
XA, ENS B E A IGEGEHRH & GEEE & U T, RIERFHEEE % 0
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LREDNRD DN HOFEL T 5,

Frz, AERCTEEEINZT - R L THRERTT-o 720, ERLmEEM
IRFIZ M U 72356 DVERESILIZBI L T, BHEBNRKDO Y AT ATED & 5 kiR
DB B UG FIEE RO —DDHEE 1 5,

4.5 FEHESHRDEE

4.5.1 F&&

WSS T3 Hayabusa D23 BB D ER G & S E T o 72, FHAIL 7258, 1650
JUEE R 2 B TR 249 B9 7> o 7o MR LB AV K 6 7 % TR L 7z, 144 &L
d— RDsyslog T—X % 6METZIVAF Y VU, &XMEAEEL 2 E Hayabusa
FR MBIy Y e LTEWERZ AT 5, TNV TF RV AR EEH
T52Y NI EHENRKEOR T EZHWT, NI TN a—Ta70A Y
TY M VARV ZA%LTD ETHWBEFORWY =)L &b, WinkH%ZZE L <
MCELHREMENRH L, iz, VATLEZY Y TIVIZEFLTWEZD, VAT
LEBIAANPELULELSRY, 3y VT = ERFIAREH Uz VEFAL
Rz #E ZenTE 5,

4.5.2 SERDEE

AWH5E T ld Hayabusa O3BV OFETL & JIE Z T WE WA T + — <V A% 5]
UZzo ULLZARAS, MOMBERE DN EZ+HSIfTATES T, ELLKGEE
i i e 72 LEBHR L & D 72 1T X 572 5 U EEER % 17\ Hayabusa O M % 73
BENH 5, %7z Hayabusa (FMEREEY 7 b 27 2 LCEET 5728, 20D L
TEETA2EARNRT TV r—2arv )y 7 b7 2MAaEbE5 28 TI SR
LEMBRYATLERD S B,
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5.1 “#lHayabusa DRER

B 4 BTN U720 BR Hayabusa 13 & TH @l A REBHEZ KT — G, &FHE
)= RANEF=REEHT LA moTWE, HEAETSZ ik, FE/ —
ROPMERFTAANL=VIIHERE LTI/ —FRTHAINI0/ —RTHA 0
—IZT 4 AVREPHEI NS, 10/ —FOPDA NV =V RBEEZZLODTHHT
BEDBMBNHIETERY, FWANV—VRFHTE LT, RiEEERRT
B2 LITARETH BN, A ML —VHAKORME (AXF—2%RHTHIL
WEBANL =V T I ADBIER S AT LOEMEN) DFEET D, E-0HA
ML=V, NI TARRELGEICB@GNRERET P A ML =Y LT
DY —EADPRM T E R RB[EPEIET 5, WA ML —VEHEPKELH
RHFRRE L 05720, AMFETIEFDORENTHEHOBRNWI L TEHNR AN —
VHABRBEOIKIZEAL TIXERT 2081 H 5,

¥, VAT VDO E ) —RALEBEIZV T AN 2ELFERIZELD, B
WRUHIZ T Z =D RAE L ZGEICT 7 — 2 [AET HBREIXFEL RV, ENDIE]
T —DFAE UG EOEEIL, L AR AKEEBHEE S 28 a—FEH S
FEHUTHAPEMZITORVE W RWERE L R-sTWE, AkThIE, ¥
DEMHE ) — N TEDRRRY VT A RNDPRB U0 E2EHALZOL, 22—~ R
BRETT—BHZT I R EDAMARBREL 5,

ERl 2 HOMEE RIS 57212, H L < 2 Hayabusa O aHI AT 23800
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Distributed Hayabusa with RequestBroker & NFS

RequestBroker

Producer (ZeroMQ client)

Worker Host Worker Host Worker Host
( Consumer (ZeroMQ Worker) ) ( Consumer (ZeroMQ Worker) ) ( Consumer (ZeroMQ Worker) )

| t | f | f
C GNU Parallel ) C GNU Parale ) C GNU Paralll )

mcu\ el mount ‘,-,.._
I S

NES Host [(00.ap | [ot.ap | [ ~~db ] | 59.00 | [00.ab | [o1.0b ] [ | [[59.00 || \ce pyost
(Primary) Imnttargetdir/yyyy/mm/dd/hh/ Imnt/targetdir/yyyy/mm/dd/hh/ (Backup)
SQLite3 DB files SQLite3 DB files

A 4
( StoreEngine )
LogWriter
( rsyslogd )

| syslog
5.1: RequestBroker & NFS ZH\W\W/=87 —F 727 F v

L7,
e XY NIJ—=JZAKL—=YDFH
o )T A NULELHERED B

LR Z2SEBT 5 LT, A Hayabusa D7 —F 7 27 F ¥ ICEHEBRRKEL 72,
5.1, Bi7T—FT27F v 2 EHT D,

5.1.1 D8 Hayabusa D¥i7—*%7 7 F v

LU WaE Hayabusa 7 —F 77 F ¥y CTOERV AT LIV ER—3 Y MILAF &

5,
o V74TV h
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e RequestBroker
e Worker

e NFSAHA b

e LogWriter

DTRZENEFNIZDOWTIESIZ1T S,

7247 b

[HELETIX, 7747 > b& Worker / — RIZEIZUEY J T A 22D & DT
% #RIZ Producer /Consumer E 7V &2 EBL L TW 2, FHFEETIE, 77172 ME
JEEY 7 T A b % RequestBroker NE AT B FHENE U LZ, 77047V b
. REST API % I\ T RequestBroker N & MLEEZ VY 7 T 2 b L, 58 % REST
& ZeroMQ 70 b IV ERHLUTZITIS, 7747 MIV T A UM
M, COMREEFTHEALZPZZRMBZ e, VI T ANDPERKL
5612 % RequestBroker 7* S 12 %15, I oK UZBEAIZELTH, A
R8T 5 — DRI Worker / — R TE DR T 5 — TREEA LI U 72 2 I
235 LNTE S,

RequestBroker

RequestBroker &2 74 7 ¥ oMY 7 T A M &2%Z{5L. & Worker / —
A& Producer/Consumer €7 )V HWTHET 5, HFEKTZ 747> M T-o
TWZ LB % RequestBroker N AT U2 TH B A, FHIZY 7 T A MO L
REEZEH T 5, RequestBroker 1& Worker / — R\ & ¥ DML % (KFH U 72 5> %
BELTWBE72, Worker DVARY A% F v 7§52 LT, 2AROMENE Z
F THAZPP LD Worker DILHL SR T OB TR D S D o T2
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HIBZLWTES, MAKERIZESL Tk Worker D2 TOMREER KD 572D 5,
FEREFEOTIIAT YV MANE VARV AZIRT, TN RequestBroker 1
7547 ¥ MK LT Worker DUIEDE T 9 572 NT@AI 2T\, 7147 b
ZIIRDHEPRBLE HN D Z L AT E D, Worker ~NOUIRY 7 T A M DEIDIRY (2
BEL Cld. [HESE L FERRIZ ZeroMQ DO — KNS Vv v 202 k0 HEIRIZE —IZ
NEXND Z itk b,

Worker

Worker OEI/EIZFEARMIZ [HFELE & [FFRIZ ZeroMQ Z#2si& U, GNU Parallel T
WiFhz a<y RETTbND, HFEREDKEENE, Worker / — REHED
ARV —=VIZBHROT—REFRFELRWE 05, FIEETIE, AL —
VLAY RNT—=T A=Y THENFSZHNWSLZ LT, AL =Yz L
RE L7z, 2K D& Worker / — RIFAMED NFS r— N2> L, WLH
WEDT —REBWBT 2RHERD B,

NFS /KX b

FEBETNFSHAME, ZDDAVE—X VY IROT 7R AINDEZ LIZR S,
1 DIFEED Worker FA M TH D, 2 DHIZEIER T 5 LogWriter TH 5, NFS 7+
A MZIFHBHRAEZDOA ML —V2HET 5 & TINE T Worker / — FH/K
DHNIEBT 4 AV HEUDPBA IR0 12BEBEU EDOT — X2 1R 52 LN TE S,
Worker 8 A M & NFS % ReadOnly T 7 > b L, Z2IBOAFHA %235, NFS K
A b % Primary, Backup #E CILET 2 Z & T, 7 — X OILEMNZ MR Uit
EM AR EBT 5, LogWriter 121310 7' F — X # B X AL - DICE ZIAAMERZ (5
L. 2vy b —Z2HLIZOZ7DESAAZIT,
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K51 M7 —FT 27 F v EREE

EC2 14 VA& VA | mb.xlarge mb.2xlarge
vCPU x 4 x 8
AEY 16GB 32GB
74 A2 (EBS) | SSD 50GB (0S)
0OS Ubuntu 16.04.4 LTS (Xenial Xerus)
LogWriter

LogWriter DFREIX. syslog % 52f53 % rsyslogd & SQLite DT — X X—A 7 7 A
V% FH E AL StoreEngine D — 212725, HIZIHELE LHFIZZD D WA, T—
AR—=AT 7 AINVDEZAARTLPNES & 725, LogWriter IXNFSHA %Y E—
NCYT VMU, TV hNIAOST—X%2EEZIAL, NFSHY—NEIT
EHBCTHEI NS 2O, Primary, Backup ® 2 8D NFS H— %237 b L,
T—RERRFIZEZSADZ IR S, 7 DEZIAARLN NFS 1275 UM IHE

e REPBENZR WD, BEEIZ 1 DDy KR—32 > b & UTHKEI 21T o 72,

5.2 =2E&

KT —F 577 F ¥ DEEIL. Amazon Web Service | THr - 7=,

5.2.1 ZXERIRE

FEERBREE AR 5.1 ITRT, FHRAMDOAFNRIZE 5.2 L7405, NFSIZBL T
X, EFEORAMIEISICATBOEBS A ML=V ZEMUTYY Y b U TER
%4157z, Worker DA AT A7 —\VMEREZR RS 572012, vCPU ORI S
mb.xlarge B L, mb.2xlarge 1~ A X ¥ A THRERRZ 1T > 72, fiDF R Mz
L Tl mb.xlarge 1 Y AR > A TRERL L 7=,
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% 5.2 BERAMBHDOHNER

HAhOFE | B
client 16
RequestBroker | 1 &
Worker 1~10%
NFS 16
LogWriter 1H

FERIZ AWS D R v N7 —2 % 56 LT 5 72012, VPC(Virtual Private Net-
work) ZMEE L, KA1 VAKXV AMIEVPCHD 7T A X— k2w M7 — 7 T
L7z, NFS OXEMERER M EX 572012, KEBRTIEAY N7 =20 MTU %
9001 2 LY v vAR7L—L%FMHAEEZ LTV,

5.2.2 ZEEROFHE
HlEIYY R

HFESME T T CLI Client %2 %47 U, time I~ ¥ R 2T UEFHR2HET 5
Z e ToHEREAEITS, CLI Client 3~ Y RizA Ty a vafIFERDO A~ K
i, BXUOHY Y vOLGELSEERD B,

O F—49R—27 74 VEZAHZR

NFS O FH EAAAMGHUZIT D 722, B 77 7 A WVERY =V 2 U Thi~
REZIAARETOE T T 7 AV ELERK LRSS LogWriter % 547 L, NFS fHIK(Z

077 —ZR=AT7 7 A NVeHEZLACRRETD,

O F—89R—27 74 )LEHAHRR

RIZY AT LOMEREEREZRIET 5, 1k L 3 — F/sec (1,000 L 32— K /sec) D

EXAARELZHEL 1O OR 7 74V EER L, FOO T T 74 )Lh

o8



LT —RNR—=AT 7 A NVELERT S, TDT—XRX—AT7 74 V2L HEHT S
ZETIOHADT—ARX—A7 74 VHZEERKT %, CLI Client 725 10 HZ3 O
T—=RR=AT 7 A INVERET HRHEDY 7 T A N EEBINETT S LT, NFS
NS T —AR—AT 7 A NVGHAAARDERY AT LOWREZNIET 5, VAT
DDA =TT MEREZJIE T 572012, Worker / — R 1~10 & F THIINX
. % Worker / — RH®D Worker 70+t ZAld 1~4 702 AN ZEETELD

HE 21T S,

AT —89R=2T77ANEERAHEFHHAHFR (RFET)

1k, 10k, 100k L' 3 — K /sec DEF ZIAAREZE L 72 1 pEp OO T 7 7 1)V
ZMdiE LT LogWriter ZE{ES ., NFSHHIRIZT —ZR—AT7 7 A V2B EES
AR ZITWD D, WfT U THRBZITVHAAARRBRZEZITS, £72. NFS 5
LT —RR=27 7 A NV EERZEEAGRBREZ T VDD, HKICHMEELETLT

FAIA AR ZTT D,

5.3 HER

53.1 T—IR—RT 74 INEZIAHRBER
BERAARBRTIE, UTOFHEIZ L v iREBRE2FTT 5,

1. apache-loggen % > RiZ & 2 #HUI 72 syslog D 4 Ak

2. apache-loggen D 0 — 57— 3 VBHE T syslog.1 7 7 1 )V % 4K

3. store_engine 3% ¥ N TNFSHHIKIZT —ZRXR—AT7 7 1 V2 FH ZiAH

4. T—=RAR—=ZT 7 1 )VOVERLEFR % iR
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7 5.3: NFS AN E & A AN HERE

HZIAARHE (record/sec) | HF T AAFER YV —Ib
1k 1 B i apache-loggen
10k 6 apache-loggen
100k 50 ¥ loggen
150k 60 LA | loggen

apache-loggen[4] iZ, OSS & U TARZ N2 Web ¥ —/NTH % Apache D17 %
BOIZAER T2 R Thd, WRICHHIBREOROT 7 EZERKT S I LiE
ARETH S D3, 100k[record /sec] XA A AIBEZR 728D, 100k[record/sec] A LD 1
THRIZE U TIE, syslogng[23] D8y F—JI @ 207 EKY -V Th D
loggen A< ¥ RZRIH L7z, loggen ZRHT 555121, UDP TuZ 24K LT
rsyslog T syslog #Zf5 LT 7 7 A AN EEZIAA, loglotate T—E DU —T —
¥ a VBERE T syslog. 1 Z 4K L 77,

EEZIAAFERE X 53 NLFHT S, syslog 725 SQLite3 ~ND 7 7 1 VAL,
cron IZ &0 1 3EIZFETI NS 728, 100k[record/sec] 73 NFS & F\\ 72 3#H % 17
5 ECORMEEEZ S5ND, 72720, N—AF Ty 2BRELEGEICIE
LR syslog DEBHIER 5720, —HWHIRFME L ZEZXTITF ¥ S0 T 1 2FEL

TR EIT IR D,

5.3.2 T—IR—2T 7 ILFEHIAHTER

T — XN — A D AAAGRERE LA T DZME T 5 72,

A VAR VARA T mb.xlarge, mb.2xlarge

Worker R A ML : 1~10 &

Worker 70t A8 : 1~4 7ut A

g3~ > K% 15 %A U S TR 2 51l

60



HEZTO>EITIATVYRIIUNET S,

$ time -p /opt/hayabusa/bin/cli_client.py --start-time ’2018-6-1°

-—end-time ’2018-6-10’ --match ’Googlebot’ -c -s

XY RDKNRT A —RZDOEKIE, [-start-time] & [-end-time] THERDH
FHZEEL (ZOHAEIXI0HIDOT —ZHBRR) ., syslog iZ&EFNEF—T7—FR
[Googlebot| ZMEE L. [-clount)] A 7> a v TERNRT 7 A NED A > MH
ZHEHL. 2TOHI Y Y Mz Tss(um)] 518U L D oY Mz R UIAASE
iz135,

F 5.4 DFER L D, mb.xlarge 55 mb.2xlarge IZ VM D ARy 7 % EIF 5 Z &I
IO, BRI T A=< VAN M ETE I D05, A MNEDBLZWGE,
O 2ZHEWEPTEAMINEFA MmO PED, KA MU K 205 LE
DINT =V ADRFHTH RN EDF-ERE U TR Do 72, ARTHNIR,
Worker 70 ZBHDHEZ 5 Z 212 X D EEEDMHT D Z B I NT W 208, £
& U T Worker 2388 X % L HEREDMFOMNE &\ 5 BIR DBl X 7z,

% 5.4: MEBEMREHIE ()

R A M Worker 710 ¥ 2%
1 2 3 4

md.xX | md.2x | md.x | mH.2x | md.X | md5.2x | md.x | md.2x

11 40.06 | 32.87 | 34.85 | 21.36 | 33.37 | 19.96 | 32.29 | 18.66
21 20.38 | 16.64 | 20.35 | 11.66 | 18.61 | 10.59 | 19.97 | 11.29
3116.24 | 13.24 | 13.83 8.35 | 13.85 8.79 | 13.30 7.45
4| 12.54 | 10.02 | 13.76 7.73 | 10.22 5.98 | 13.22 7.50
5) 8.59 6.81 | 7.39 5.27 | 10.05 6.19 | 13.40 7.49
6 8.65 6.84 | 7.20 5.28 | 10.04 6.26 | 13.28 7.53
71 8.71 7.05 | 7.41 5.46 | 10.10 6.38 | 13.31 7.49
8 8.57 747 7.20 5.39 | 10.03 6.45 | 13.17 7.49
9 8.60 7.67 | 7.23 5.50 | 10.02 6.23 | 13.23 7.50
10 5.32 5.28 | 7.32 5.28 | 10.01 6.17 | 13.16 7.51
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2 5.5: PEREIIZE [record /sec]

INR— FHIAAEL FIAAE D
1k[r/s] | 10k[r/s] | 100k]r/s]
1 worker 1 71t & 32.84 | 32.89 32.88 36.07
10 worker 4 71t & 7.53 7.52 7.49 7.91

5.3.3 T—IR—RAT7MINEZLAAEFHAHRR (FEFEET)

AR TIE, NFSADT —ZAR—AT7 74 INEBEAAEREZ FRIZTV. 2L
TE2EMET 5,

o U277 ANDIRESEEIAAEE : 1k, 10k, 100k[recoeds/sec]

e StoreEngine Biff & L. cron THZT —XX—A7 71 L% NFS DI
A2

FREED Worker / — R& LT, AWSDA VARV ARA T & LT mb.2xlarge %
MAU 7z, MBROBERBLE LT,

e Worker / — K 1&. Worker 7Rt A 1D
e Worker / — K 10 4. Worker 702+t A 4D

D21 —2EiALUT=,
MBZFEITITHA~ Y NE, B TCHELUZE D EEBRIZITE L, NFSAD

T—BRR=AT 7 ANDEZRAEZITVEDNS 30H I Y FOFETET I,

$ time -p /opt/hayabusa/bin/cli_client.py --start-time ’2018-6-1’

-—end-time ’2018-6-10’ --match ’Googlebot’ -c -s

i AIEE 5.5 L0 5B,
FIAAEE D 1k[record /sec]. B & U 10k[record/sec] DFH EIAAZITVRD SR
KedHHLAICIE, HBEFRAEIT > TWRWREL KLU THRBEADEEITIF
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IEHE, 100k[record/sec] DEH ZAAZITI HAEIT, HEAAML LKL T, #
TOMBEEPRZIT 5072, 1 Worker 5 A b T 1 Worker 71t ADIGE T,
100k DIFEIN 4 FPISDBIERFE L TW A DY, 10 Worker / — K 4 Worker 71 &
ADGAETIEN0ARDEL LD, BEDOHIF L ER 5, NX— v DAERIIHIP
AT =TI N UFER, MBEHELA ELZEDEEZ SN,
AREERD S, FEBEZ RE U 72 & S IAAHE ([ 1k, 100k, 100k D syslog % 3%
L7258 TIE. BeRMERICHZE MK FIXRZ T o g, +o @i Rk
REDSEIET 2 & W D EERAE S Tz,

Il

5.4.1 Worker 7Ot Z2ADO— KNSV VI RERE

EBRER LD, Worker 702200 — KNZ 2 Y 2 ZIZEWTHA b DAHUT
fid 0 WAL B Z LB N7z 728, RequestBroker & Worker T® Procedure/-
Consumer DEIEIZEFH 217572, BARIJIZIEZ, RequestBroker (2 1&% Woker / —
RN D% Worker 710 & ZAD3MLIZ ZeroMQ D PULL 558 % 47 > T\ 72 8040 12 R
NRZTS5N-DT, & Worker / — RAD A A > 71t ADHAD ReugestBroker
NOEHEZ TV —H Request ZHUF L. & 512 Worker / — FINTH — Vi %
AWBa = RFNF Yy T 7 OGN EEE Lz, B52TRT LI, Th
IZ & U RequestBroker 7* 54 Worker / — KA 3V 7T X MBI FEIZHEL,
Worker / — RATH, & Worker 70t ZAFENY) 7 T X MO —IZH0ET 5 &
D LB OEHER ATV T 5L TR RANT VY Y T OWEET - 72,
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port 5557 PUSH

Worker Host

PULL "( Consumer (ZeroMQ Worker) )

-v( Consumer (ZeroMQ Worker) )

.p( Consumer (ZeroMQ Worker) )

RequestBroker

( Producer (ZeroMQ cIient))

Worker Host

PULL

port 5557 PUSH

RequestBroker

(Producer (ZeroMQ client) )

O\

*( Consumer (ZeroMQ Worker) )

‘( Consumer (ZeroMQ Worker) )

‘( Consumer (ZeroMQ Worker) )

Worker Host

PULL

port 5557 PUSH

Consumer (ZeroMQ Worker) )

PULL

Balancer

g
> Consumer (ZeroMQ Worker) )

Consumer (ZeroMQ Worker) )

Worker Host

PULL

port 5557 PUSH

Consumer (ZeroMQ Worker) )

Balancer

g
> Consumer (ZeroMQ Worker) )

Consumer (ZeroMQ Worker) )

X 52 VZTA T — KNIV ZADIEIE

WERER 2, AWS O mb.2xlarge 1 > AR ¥ A% FAWHIE L7z, 10 Worker / —

K 4 Worker 71t A CHIE L 7-AERIZ, R 5.6 2745,

# 5.6: RRMEREHIE (M)

RA MK Worker 71 2
1 2 3
UGERT | OGERR | BGERT | R | OGERT | OGER | BGERT | GER
10 5.28 5.35 5.28 5.34 6.17 5.39 7.51 5.30

00— KXNT Vv AWEEIX. Worker / — K 10 &5 T Worker 70t 228X ET

HENT F—< v AL I BFAERTTIZ,

FRELURLS o7,
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54.2 XY KNIJ—OANL—

NFS TG < 2 o ffb it TWAEETHH, N—=TYarvd EXDVKE
DL S N TV TEAEI version 4 XV V) —AXNTWB, NFS ZHW\W5 Z & T,
BAR ) — FANEHAROCA N =YV LU TEBEPREDDA ML -V 2 HE
TEHZENMHELRD, HEETT > EUHARA N BREFETEANL—-VEL
PILEN T E R WHEDNRIR T E 5, #RE LT, H-EIT>TWAEZDT — X
EEHETH A, EEIZEORELTWER Y b — 2 HIROEEIRER TS 2
EMTED, NFSIHEFERINTELZAANELEEFEL, N7+ -~V A[A Lk
T2 F2a—=0 T %700, FIZIX, 2y b7 — IRV EMRETHN
EVY YR T7 LV —L%FAL, MTU YA X% 9000 N & EL, EETET—X
BeEE Il e ENHRTH L, EiREIT>72 AWS D EC2 Bl TiE MTU
DRI IZEREINTED, T7ANVMTY Y VRT7Z L —LDHENEHEREE 5T
W7z,

EHLAARBMEGFHET D, AMLV—=UANDTZEANR XY b7 —7RKHEIZKRS
ZEWZED, TARARITIRADI =N~y NOBFET L, 2y b7 —T[EEN
FELUGAICE. T—RA D7 7 ARG TR RBAREERH 5, F7=,
ATk, 1H® Worker / — RIZh T 7TUDBFRELFHTE R Rz LT
H, D) — NANEE T — R DB B7-H0FH 5D T — XS UEPIE TR L 72
%, NFS & Primary/Backup #K CEMH I N5 728012, NFS ¥ — NI EEFE AR
\Z Worker Z A D~ v MEYID BEZ OIEAREELTLE D,

FEERCTIE. TAAZOT 7w ZAHED, [HFEZEDRRIZ Worker / — FHEDHIZ
BT AARAINET VR ALUGAELIEUT /10 REOHE L IR o72, FrEET
E. TAARIANDT 7 AHEPELELTTH NFS ZHHLZA ML —VEDH
me 7 —ROEFENTA D EME L TG ETo72, 1/I0DT A AV T %
AHE LR ST, BHOBRGM L KB LRT « A7 RBEZROND L0 b
L—=RA 7L UTHYVDOEMIETH S, £/2. BFA AL T — X2 EHHETIZ
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Primary/Backup ® 2 F A MZDAT =R 2 HMTH LT, T—XEHEDZHD
Foby 2R, POTFT—RXOTUENLHETE 5,

5.4.3 RequestBroker

RequestBroker ZFEBL U722 £IZX D, €D Worker / — FIZAHEAH D ko
B S ZENHBEL R, 754 T ¥ MIFE R LB P T 5 — & B
FTHEILENTED, 2L 7 T4 7 Mi&, RequestBroker D ALEES S & L
THEETNEEL, 24TV MVERIBEG RS, 774 T VY MIEo2TNAY Y
ITVRET Iy IRy ZATEEDRVD, VI T A MIBELU THERER (WL
MR = 7 —1E#H) ZEYIZ, ReuqestBroker 2 5 HUSAIREE 72 5,

AFTHNIE, RequestBroker iIZIFT T —WFRELZHBED) b I MW E TH
DERETHDH, RFEHETII Worker / — N THELZZI—DHEZTE R
2o T7—0OV M ALHIZEAL T, SBOFEL T 5,

544 USAT7VIMNDZETFT—YE

2747 v M [c(count)] X [-s(um)] A7 a v ZRALRVED, MERIZ
IYFUEERTDsyslog #R DAL ULTZET 5, BIFEETIX, RequestBroker 23
MREzEED, 7747V bALRTEE ZH S, Haybusa Mk S5 7 — X IEEK
2B 2 eNBNTd, XY FULBERPERTHNIED 21T, AU TDERD
it REREDIZHE->TLE S,

BRDOSEHE UTHIE LR D EOBE Y 1 X, TN a2 EEHIANERIRT S
DI T-HEEE TF AN T 7ANANE ) ZBA LY b UTGEDSEEILE 5.7,
58, Kb5I9LRD,
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K57 729347 MREBEFERFD 1

ﬂgﬁﬂﬁ\ 1k[r/s] x 10 H73

R 1,440 /517
ﬂF AN ’24.129.72.64 Electronics’
by MK 20 J3 17
YA X ) 48MB
FEUEH I N DRI || Sm 7.77s
) XA L2 bR 5m 9.81s

#£ 58 727347V MREFERZTD 2

PO =g 1k[r/s] x 1 HSY
0 R 1,440 ity
F—7U—FK "Googlebot’
by MK 9 489 FitT
YA X ) 863MB

FEHE T A D FR R | 10m 31.05s
VXA Lo N 3m 18.89s

#£59: 2947 MREFERZD 3

JOE =iz 1k[r/s] x 1 H43
ERZE 0 1,440 Jif¥
F—7—NK "Firefox’

by MK #2300 FAT
VR N/A
ey N DRG] || N/A
DR/ AN | N/A

RequestBroker @ 7'+ 213 OOM Killer (2
RequestBroker 1358 % 4 > A € ) MR THEF L T\ 2720, WX €Y ORRFYE
NEeHEN 5,

AKEERED, 72747V IANERVEZERTGE
DIHEAERE £ L HBDTIHR L, #BE Worker 225 DFER%E 7 514 7 > b~ ZH
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— N2 [Firefox] Z2fi>7EDREIE, £ 59 2725, N/ADHRDIX
L0 Lill ENT 2 DREAGRETD > 72,

1213 RequestBroker T Worker



DNEET A AVRBETH S LA U772, ZTOHAIZIEFEREZRDIER
FEAMNFETEN, 251472 MITD ) A —&X— WebUl TOERIZ T RKE AN
5ZeTca—HYE) T 2ELRLTIZEBATETH B,

5.5 OSS1k

AL PoC EHH AT OSS(Open Source Software) & U T, GitHub @V &
VY B TAMFA (KM5.3) Thb,

Hayabusa2

Concept

Architecture

Distributed Hayabusa with RequestBroker & NFS

5.3: Github TRFHFEAD Y KRY MV
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0SS T, Ansible]2] # W70 Y a =" Gentelella[11] % 7z
WebUI D4k, X 5121% Zabbix[26] Z W2 ¥ AT LA RKOEH L, Y AT L0
T DOUERRE 2 A 728y r—Y & U T Hayabusa ZFIH T 52 & W TE 5,
Ansible 25 Z & T, 777 R&RIEXA V7L I ABRE LICHEWIZ O
Hayabusa DEgBi % PRI T 5 Z LD A[fE L o7, £72. WebUl 2249 %
T, MR ARY =Y 3 ViR UIZ =Y EIEEIZ 43R Hayabusa 2 (AR T & %
PRI IR o T\ 5,

WebUILlk, K54 1ZRTRRIZAL VY X =0l ZEE L. X5.5 ORRIZHFE%
BETLHL. MEF—TU— N2 ANT S L CHRREGTVATREL 25,

Hayabusa

Q Log Search
BB search Queries

[l Charts

*‘} Settings

Log Search

Target time period* 2018-111-07 0:00 - 2018-11-07 14:55

Search keyword 2018-11-07 0:00

(0] 0 e 00 4
count sun
< Nov 2018

m Su Mo Tu We Th Fr Sa
Show | 25 se 1z 3

' 6 8 9

Log 11 13 14 15 16

8 20 21 22 23

28 30

Showing 0to 0 of 0 €

2018-11-07 14:55 Apply Cancel

[0}

Dec 2018 >

Su Mo Tu We Th Fr Sa

X 5.4: L VX —h SR EHFEEE

MEZE) 7T A MZIEEFNETN) ZZAMIDABRES N, V7T A N ORI

[completed /running/waiting| OFRIRAT — X ATHRRI NS,
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Hayabusa

Q Log Search LOQ SearCh

BB search Queries Target time period*  2018-11-07 14:25 - 2018-11-07 14:44

lshl Charts Search keyword cron|

count sum exact match

Requested: 3037ede2-e250-11e8-81d8-0e6091e7393a

. Settings

Status: RC_SentResult [elapsed time: 1s]

5.5: M7 A & fa R

MERHERILN 5.6 DREIZR BRI NG, A 1 R—VHICERT B HUITEE
BETH D, BUEDTRP DX, HBITIZE D2 580—VUBHE L WHE L

A
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syslog v

@ e Log Search

B8 Search Queries Target time period*| 2018-11-07 14:26 - 2018-11-07 14:28
[shl charts Search keyword )
count sum exact match
£ settings
quested: 2198c2fe-e24e-1168-8108

Status: RC_SentResult [elapsed time: 1s]

Received Result: 2198c2fe-e24e-11e8-81d8-0e6091e7393a, Exit Status: 0

Show | 25 4 entries

Nov 7 14:25:11 ip-10-0-0-13 monitor: - DEBUG - host: 10.0.0.13

Nov 7 14:25:11 ip-10-0-0-13 monitor: - DEBUG - mode: mountpoint

Nov 7 14:25:11 ip-10-0-0-13 m DEBUG - mountpoint -q /mnt/nfs - exit

14:25:11 ip-10-0-0-13 monitor: - DEBUG - /mnt/nfs is a mountpoint

tor: - DE

ip-10-0-0-13 mo sa/zabbix/bin/nfs_client_c

UG - success: /opt/hay

ck.py 10.0.0.13 mountpoint

14:25:12 ip-10-0-0-13 mo DEBUG - host: 10.0.0.13

Nov 7 14:25:12 ip-10-0-0-13 monitor: - DEBUG - mode: write

Nov 7 14:25:12 ip-10-0-0-13 monitor: - DEBUG ck-10.0.0.

writing file: /mnt/nfs/monitor/nfs_write

2 ip-10-0-0-13 monitor: - DEBUG - successfully wro ‘mnt/nfs/monitor/nfs_write.

14:25:12 ip-10-0-0 DEBUG - success: /opt/hayabusa/zabbix/bin/nfs_client_check.py 1

4:25:41 ip-10-0-0-13 monitor: - DEBUG - host: 10.0.0.13

14:25:41 ip-10-0-0-13 monitor: - DEBUG - mode: mountpoint

Nov 7 14:25:41 ip-10-0-0-13 monitor: - DEBUG - mountpoint -q /mnt/nfs - exit status: 0

r: - DEBUG - /mnt/nfs is a mountpoint

Nov 7 14:25:41 ip-10-0-0-13 moni

tor: - DEBUG - success: /opt/hayabusa/zabbix/bin/nfs_client_check.py 10.0.0.13 mountpoint

13 monitor: - DEBUG - host: 10.0.0.13

ip-10-0-0-13 monitor: - DEBUG - mode: write

K-10.0.0.13.txt

Nov 7 14:25:42 ip-10-0-0-13 moniitor: - DEBUG - writing file: /mnt/nfs/monitor/nfs_w

ip-10-0-0-13 monitor: - DEBUG - successfully wrote file: /mnt/nfs/monitor/nfs_write_check-10.0.0.13.xt

Nov 7 14:25:42 ip-10-0-0-13 monitor: - DEBUG usa/zabbix/bin/nfs_client_check.py 10.0.0.13 write

success:

opt/hay

ip-10-0-0-13 CRON[15050]: (root) CMD (/ust/local/lib/anacondad/bin/python /opt/h

abusa/bin/store_engine.py)

ip-10-0-0-13 CRON[150

52]: (root) CMD (logrotate - /etc/logrotate._syslog.conf)

Nov 7 14:26:11 ip-10-0-0-13 monitor: - DEBUG - 10.0.0.13

Nov 7 14:26:11 ip-10-0-0-13 monitor: - DEBUG - mode: mountpoint
No ip-10-0-0-13 monitor: - DEBUG - mountpoint -q /m
Showing 1 of 66 entr Previous 2 3 Next
Hay 2 Wkt

5.6: MRS RER
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r;\ Hayabusa =

@ e Search Queries
BB search Queries Name*

sl charts Search keyword

&£ settings
g

Name Search Keyword Exact Match

owi Previous Nex
Delett
Chart s
[ oesuc T test @ A
10
o 50 o oy o ® 0 7

X 5.7: Y—F 7 ) OFRHEE R R

E7-. RED 7 % 1 2WIFEICHER - 851 % U CEIIICE R RR A REZR. Search
Query F¥RESH M 5.7 DRRAREHI CTEEL TW5E, ZHUZ X W EEED T 7 O R
Ry aR— RCEHRIREE 25,

56 F&&
AT, 48 Hayabusa TEEHTE T\ o7z
e XY NIJ—=ZJARNL—YDHH
o )T A MLHEFEREDEH
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DFEEL S CIZFHI % 17 > 72,

2y RNT=I ARV —=U%HWSZ & T, ik Hayabusa Tilfi5]iZ 7 — X % 4
U, BRREELTCOWEH D Z2EPRICA N L —V 2 EM S 5 NFS 2FHT 5 Z & T,
BRZHE LA M-V OENE KA ZFEHR U2, NFSHAIZHES 2 v b
T =28 DT — XA\DT 7 AT HUBEEIX, AT LD ML —
RA7eE25,

¥ 72, RequestBroker Z5EHT 25 Z LT, 7747 ¥ MHHEIZ Worker ZFEONH
THEN S, 7747V oY) 7T A %S Worker DLHERFE® T T — % f£
R, SEREELDTIIA TV IANERTEEPER Lz, Zhc kb a—¥ik
BALZY 7T A NORUOHEEP T 7 —@HI2 . AL IR T 2 3
RIEHRERDLZENTESL, TUTWebUIREHAZ F14 T M E2HWS Z & T,
-V T M EVRALRTWEREE L o7z,

ARFEED I3 Hayabusa 1X OSS & LTI NTWS, ZNIZXDEHDa—
PIZHALTH 6D ZeDAHeL b, 2OFEGDOEBEXRKGER LD Dk
BREIEIIa=oTAR—ATHIZENTE, BRIV 7 7 & LTH
ALTWL ZeHIfFTE 5,

7547V MIRERROMEIRINIGERE, HEETH DD - 7= ME N
WL TR, SBOBEL L TOSSR—RAIZHEZEDEZ L LT 5,
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B6E FTEIRELEBFTRMFELED
R

6.1 EL®IC

6.1.1 EBE=ELBH

ARIFZETIZ, ZEOTNF Ry XEEBRDPBET B AR RV M2y b7 —
JIZBWT, #HAZIZE > TRHOu 7R LHHB T 2 BHELRERE RN TH->TH
07 DM & BE 2 HAND, EHEF AN & RRAITEMARER 7L 3 X L#E
FIDIRE AT [53], REFHETEBATHTHOONG T 7 =W USHFFiEE R
FU. EMROMIZED SRR S 0 7B DERN L EAP NE2BRAT 5,
AFEEZHNVSZLTTY 77— bOBABEZ B IS, EHEANOHENLEE
FERBOBRMNAREL 0. N T TIAOHEIED EE LD FT R 5,

CIVFR Y TR A I N D KR A R M xy b =2 D—fil& LT,
Interop Tokyo THEHE X 115 ShowNet TINE I N7z syslog # FHHWTET—X % H
CAZHREREBD DN 21T D,

6.1.2 ShowNet IZ$ T % syslog BZ4]

ShowNet Tld, B AT LD 1 2% U Tsyslog ZINE LT B S AT LAHNE
X nd, BUERTE Tl syslog D Al LIZ1T 939712 ShowNet AL THOINLT W
72l 3y N — 2 BEAFA U BT IR, EH A 23— ping/traceroute /tep-
dump 2 EDY =V EZFHWTH T 7L OY 0 T 217> T\, 0 ZOa k%
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o 55 Y2 2K~ > ShowNet 2016 #5024 BROF—5 ERRLTWET, ABEFHACE-TVES. (¢ | @
Total Events 108 MCEFRLELE Count of events - asr1009x.no... 108 FICEHLE L BGP problem 109 MIcERLELE OSPF down 108 HKERLELE Q 1,'

M 200k 3 . 172.16) 100 17216
17216 172,16
m172.16] m17216

172.16
m17216

50

2
1 I
oM Ll ok - | ° | ||||| ||||||||| ° | | !l ! | '
08:00 16:00 Jun§ 0800 1600 Jun§ Juns Jun§

§

storm log FF+port 108 MlcERLE LI Number of events by hostname 5B HKERLELLE Number of warning events by hostname B MKERLELE
30 m20,172.16; i3S fHoNRCRE o o
W 22,172.16. " o o ot
W 46,172.16. N I nt -
20 ] 46, 172.16. i nts ntr
™ 46, 172.16. W L L -
W 21,172.16. ot . qf
45,172.16. loc ns
0 [l i ] m45,172.16. = -
.I I I 45, 172.16. - vi CLE
(] W5, 17216 - vi Lt
° a8 L] “I--III m21,172.16 i -
1200 JunS | m46,172.16. m1 -
flapping port SHMERLELE Number of warning events over time 53 % L/ Number of error events over time SEHULELE Number of events over time SEHLELE
75 15k 40k aMm
50 10k
20k M
25 Sk
6 m—— B II-_-IIl-l o ] o o n
08:00 16:00 Juns 08:00 16:00 Juns 08:00 16:00 Juns 08:00 16:00 Juns
Number of error events by hostname SEHLELL Number of exception events by hostname SEHLELL Duplicate IP address. SEHLELL
L 25 HOBRICRE I nt
o
o
nt
oy
o R
-
mn
06:00 12:00 18:00 JunS
fan problem SEHLELE Unveiled password SEFLELL Number of exception events over time SEHLELE

40

3 - 40
m1
m
2
m |||| | || || | 20
1
- I - 0III ”III IIII ” . — I III
un 12:00 Juns JunS

06:00 12:00 18:00

6.1: VMware vRealize LogInsight % {# 5 7z syslog & i/l

75 2 L CREERRINICRAE L7207 h o F—T — R L, B8 7254
CHEFHFICT I — MRS B 2 e TE S, #ile LT 6.112 VMware vRealize
Loglnsight [25] (BAF. Loglnsight) % {#f U 7z syslog B#i% &7 5. Loglnsight
DOFREL LT,

o Xy ¥ aR—NIZX25MMELZn s ot
o FFEF—"7—F (OSPF down/BGP down/Storm detection 72 &) D HBIEAH
o RIEX—U—RNDO< vy F U I/RIBES (BHER—2)

REDRHEIND, F—TU—FYvFIEN)H—-L LTI TIDOFIKSEH
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EIATDRED, RIVFRY ZOMBL W =DICEAZ T RMOB 725 Z &
MWL, EDEIBF—T—=RFB NI TIVOFEKICZ 2 2 BRICHRT 52 &
EEEL W

07 OERMF 2T\, A7) VIO BEMEET 2475 2 L IXWHET
EH BN, F—U— NOHBBHEZITTIX, TO0TDER P »OHW %17
ST CIREHFIZL oTHL W, WA EEZHWT, BT — X2 BELEEL
EUFEERHIZTD LB HETIEDEHN, ARV M2y M7= DR#HE LT
RIS E Ry N — 2 ZERBIZB T 2FET — X2 HDDE VL
W, F7z ShowNet DFiE L UTEBELX Y M7 =7 DEKRAVETRL, debug A v
= VRRBEDR N info Ay E—IUDNKERIZBTH I, EWEEETS BT
XA RERDBT—RNLTED,

Z 2 CTARWIZETIL, ShowNet THEDH HNDBIINFRU XEEEN O H I N B
K73 syslog 7 — X DG 2 BBV & BEHER 2 2 AWM S 5 Z & T, 3
EPDRKBRIZEHAEARER TV TY) AL 2FHL, EEAZANRERMD M) H—
LIRDHREBHIT D FEERET 5,

6.2 IREFE

6.2.1 REWME

AW TIE, FEIBRERT IV TY) XL UTERSGEIZEOWEZT LI X
LZHAT 5, EHE THEIND DICREREZEZLIOVWAIRY MRy
N7 — 27 DR E EE T 5728, ShowNet TUUEE X N7z syslog ZRH L5 &
T, KR A RV b2y N7 =2 DREZRAT 5,

ShowNet TIFLAND & 5 20 7 OARFEIVFEAE L 72 5E6 T RERETH 5 L HE
LTWw3,

o BMADHEIZL B0 DA
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o M ODARELZIZL BT DA

o M ORIz L B0 s DA

o BEMTDFEI AT L BRI DA

o KERIEEWT ZRAIZ&B0 DA

e TAINAR T —ANREETLZI LIzLkBu DAk

ARIEEIZE VT syslog fAE A O I E LY L R EZZ AW S, BRI
BRTNVTY AL LUTRY VI vy =NV R [30] 2V, O 7fRED S R E2RA
T2, EBEHFETVTY ALOFHEE LT, BB EITY L IR e %
W D IR 217 5,

6.2.2 HKRYvIv—/NUR

R VY =Ny RIIERKXOHEITHHI NG T 27 = Vi FEED 12T 1980
FEARHETHIZ John Bollinger 12 & W AR I Nz, BEIEEIZRTHE, D L FIC
8 & DIEZRTREMAZIBEDOZ L2 VW, lifEDKENRZ DNV Koz
INEB L WSIMHAFZZIGHA LT 722V HD—D2TH 5,

RV YV =AY FREBRA IS HATH D, HilFO TR HHT
X, 6.2 TRT &I,

o VM +0 (FEHE(R) 12U Z D HERIX 68.26%
o VIME £20 (BEMEfRZE) 1TINF BHERIX 95.44%
o VIAMH £30 (EEMEMRZE) 1TUN F A HERIX 99.73%,

AR

7



a1

A}

-4 -3 -2 -1 0 1 2 3 4
+10: 68.26%

+30:99.73%

+20: 95.44%

B4 6.2: LMD & o DfER
R T Y =NV ROFEZTTIE, HAMIX 99.73% DHEHR T £30 DNV FIEIZ
INE 2 EIES N, BTS20 DT A VEBATZGER+3c DT VIZXYFL
G EIIERPEDLDNEE TH 2 LW U, HIZ-20 DT 1 ¥ 2Rl NI 728546
X300 DTA VIR Y FURGHITIERNTE S Nl E T 2 L HIlr X v, ] 2
WANRBZENRTFHTE S,
eEJN

o BEIEYS + 30 (BHME[FZE) % UpperLimit ( EBRf#E)
o BEIVY - 30 (BEMEMRZE) % LowerLimit (NERAH)

YUTEREE FTIRMEZEHAL. T o OE L MO B X 0 EEME»E S
POHEZEITD,

MEPTE) (BMBETE) BUATFTORE LTRT I LN TE S,

1TL—1
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B UWMEZ BEPES ORI Z 2 WSS IZE, BIIEOBEIEAOMEIZN U, B
LWMBEZIMZHEWMEZRLS 22 TRODBZZeNRTE, BHZROETHEIZAR N
D TRERIHATHT,

F/-EMEREZE (o) EAFORTRDBE 5N5,

1 n—1 n—1 2
SR
n i=0 i=0

MR (o) (243 ZH ) 7-fl%. UpperLimit, LowerLimit & U THW 3,

6.2.3 syslogEFTENDIGH

ARIEZE Tl syslog DR DOHER IZEE U CTHRAENS| & [ARRICHEEHI 2R HERS D317 1E
5 eV, BEIEY £30 (FRERE2) 28X 7258, LN 56
WIZEEREBTH B LHET S, syslog DFREIL Y AT LDLE L TOIIEKERA
A —EHiPH (£30 D) THB TS LRET S &, 99.73% DR THRE X
UpperLimit & LowerLimit D] TH 5N RNEHEHL Z L 2BHKRL, NV RO E
fRZEZ 5/ NRE FESHETHS 0.2T%Z2 BEME U THRIBT 5,

6.2.4 T T7— MNRERLBRRA

Gy b= EHEIRELRET 7 — FEYIRT T — N TH LW ETD
BERD D, T T — MPADRITFED IR NE EME 2 DR A DRI A
AEDOKEZ LI ZeNTES, 77— MPHHELZGEICIE. #EZITOA
BOBITKATF I 2 DFEITE L SN LMREHEIZENY 5, B, ERHETHEZ
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# 6.1: FERERSE
(ON CentOS 7.2
B S8 | Python 3.5.1
CPU Intel(R) Xeon(R) CPU E5-2670 v3 @ 2.30GHz
AEY 128GB

SET IR BDIIARYITEHLZWT I—FOABERITEE VWS AR L=V 3y
EMA EEE LW,

UL o, @ERT 7 — MIGHIGRRAMZH BN DRH 5, ARKBRAITN
BRIFNIERSRNT T — MBI X NS 7 4 — VAT T 1 THFE L GEIT
v N7 —=ZEHEIET 7 — MK DL 2N TE ARV, HiZ, AREHS N
BRENRNT F —IVAKRY T 4 7T 77— b EI N GEITIE. BEDR
WVEHAR L =Y a v RRETEZZ LIRS, R Yy =AY ERDT7LTY R
LTCIRHEERZBEA D ESDDOAZHET S0, BEZBIGEIZERY v
V¥ =NV RIZEIZELWTY 7 — b@flE 5, RY Yy =NV ROTILTY
ALDATE, BHISINT 77— MDA E»ZHETH I L 3HL W, ¥
27 7 — b 21T S HE I, ARBEHTRET T — MBEH IRV
T F—NVARHAT 14 TIIHET 5,

AWFECTHEL T2 0.2T% W EEME e U CHE 2 M@0 85 2k, BEERAEZD
BT oNE Z X2, 77— MOFBERBIIHOK D E & UTHH
X I 2 AT D BLSE K72 [FIEPT I & X @ T RE & IRE T 5,

6.3 &

6.3.1 EEREE

BRI %2 K 6.1 IR T, AEBRTIEX, ShowNet 28 S - »"H L7
B 7 Z2IE L T, ShowNet #£ 72 I FEERER B2 5 W\ T Python % W\ C M
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217077 FRNTITR D syslog DREIZH 6.4GB T, 17802 L THI 4,350 Ji % Xt
Re Uz, BEHAHTERWAS F VR CTHODINAZa IZBEHLTiE /1 X
U TR U TH ST 2 47 5 72,

6.3.2 F&

AIBETIE, B 7ORERS N Z2THO T IR D 720 O v 717580 KB R % £
NS 2 FIEER W, 07 OMEBUE DTS BI12H7 D, syslog 2> 5 DHTIZ 1E 44
TR WIEROHIFRZ1T 572, syslog 74 —< v b 35| IFKE L, Ay X—{f&

AV —=UMR 65, Ny Z—EIE,
e XA LARYT
o TINA AL

BT A RA LAR Y TE0—IDVRZIT 7 4 —~< v MME”Mmm dd hh:mm:ss”
Y%, £, TNAAAZBEEFAINLELZIP T RL AL LTEHS NS, Ay
—=VHE, 7V =T 4=V FTCTFAMRAvE-—IUDPHIINE,

O 7 DRI S 32T D T2 DITARRETIE, ZALAR Y TETNAAHD 2
AT LERANTOHNZ2To72, AHEREZEHD L0, A vE—IHOERE HIFR
U7 74NV T4 VR T T TLZED csv T—RE UTHERKR L 7z, FHRTALE %
fio7zcsv 774 )%, Python DT — X #7175V Tdh % pandas[41] & FH\»
T U Of R ZRERINZRNT U7z, iAIAATE csv 77— X id pandas TEHRI NS
DataFrame J& X CUE X 115, DataFrame l&, pandas TEHZRSI WD T — X IiED
—DT, ZWTDT =TIV LTT—REERTE S, &7, BN %
DIFBZENTE, 1721207 —REUTKRAHBEY 7 b Y = 7 ORRIZITE
%, DataFrame JERR CHiAAA LT =R IZH U T, HAWLREMEEEZ XY v R
EUTIFOHTZ N TE S, RIEETIE, BEIEY CEEREZES BAINS
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N =

© 00 O U W

import pandas as pd

df = pd.read_csv(’./2016-06-06-syslog.log’, delim_whitespace
=True, ...)

count = df.groupby(pd.TimeGrouper (’1Min’)) .count ()

mean = count.rolling(window=60) .mean ()

std = count.rolling(window=60) .std ()

std_plus = std.apply(lambda x: x * 3)

std_minus = std.apply(lambda x: x * -3)

upper_limit = mean.add(std_plus)

mean.add (std_minus)

lower_limit

6.3: > )a—FR

IZBI LU T%H. DataFrame 2835 AV w RIFOH LU (BE)SEY: mean XV Y K,
BEHEfR 22 std AV w R) %475 Z & THET 5,
WU 217D BRI A R & 3 5,

o |HI DU JREZERE /MENR LT 5
o | NHNTT—XE2IN—¥Y VI3

o K 1 DO JIREEZBENVIZIHAET S (0 KA DFHREIZIEHETH D 23
KD T — X &5t HAA D)

o 1 PHALDIN—EUIIZLD, BEPEY/BHEREDY « V FU¥ A Xid 1
Rl T 60 &9 5

M, BEEY, BHREEZROLT TV a—-FiEN6.3 L7405,
BATDWIII LT 2 FEk T 5,

1) pandas 71 77 V) DFidAiAH

2) B 774 (csv 7 7AN) DFiAAH

3) DataFrame @7 — X % 1 3 AT F & O TEEH
4) mean AV v N CHEEEE% G
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— upper_limit

— lower_limit
30000 B count
25000
20000
15000
10000 T T,
5000

000000 020000 040000 06:00:00 08:0000 10:0000 120000 14:00:00 16:00:00
X 6.4: 1 HDO W 7o Hrfl

5) std AV v N CHIHE(F % % 51

6) FRYEMRAD 35 2515H (+30)

7) BEHEfRED-3fFEFHE (-30)

8) BE) T L FHEMRADRE L HHE (UpperLimit)

9) BEIEE L EHERFAZDORE LU HHE (LowerLimit)

AT =ZDFJE LT, 52T DAFIHE WD ZETHIH» S DFEET — X
FAEL R,

INSDFHET =R SHEGEEERLHDXG64 L85, BWESTT7THD
count W1 3T LIZEFeHoNz0 T DiREEKRT, MED LHDFRWIFTNMT F
7 »3 UpperLimit ZEK LU, FTHORWITNHRS T 75 LowerLimit 23K 3, B2

Die &MY UpperLimit & LowerLimit O#iff 2 HB § 5 56121d, 17 OfEI
HARBETIZ A\ & HIWrd 5,

ARBETIEREMEROITSZHEL LT, RYYIr =NV RO EROAZE
TIHEH U7z, DF O BEIEYI+30 %187 UpperLimit 2588 D A5 % #8 2 72 [F15K
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#62: 77— ML
Level | S o #i[H
Low 30 PAE 40 K
Middle | 40 BA k50 A
High | 50 2L I

ZHEEF U 72, ZOFRZ UpperLimit 22 2R 1L, ERDH D430 DAL 2D
0.14%(0.27%D¥-43) £ 725, UpperLimit (2D &A% H T 2HH X, — IO
HEX XY N7 — 27 OEERIZIE syslog W REIZH DI NS &\ 5 HEHHE ORER
HNZHD LK, F2EET 72 ATH->TH, DoS (Denial of Service) D & 5 7RI
BAZIEGEICET 7 Aan s BNREICHE DS, EREBXIZER DO 2k
TIEETIEBRWIREETH L L HrTE 5.

S ICHRFHEHEOREE2ERL T 7 — MNERIOFHEEZIZ 5 Z 2 2 HIE LT,
REEDP+30 ZBATAMEOHPFIZEH L, 77— FDLRUVGITEITI I E L
(£6.2)s 77— ML VIFEINZEIE SN, Low=30 BAL 40 K, Middle=40 A
k50 Kiwi, High=50 LA L& WS THII I NS, FEI7FEER [54] Tl Low, Middle,
High % EEEOEE UTFHEL T2, KRBETRENIZT 77— LRV EE
B BAMAZID ATz, £72, BEPEEO 7LV TV X LOFEBHIZ & D BEE
DR ED XS IZEMNT 21 DFEEBRETD 72, BB EIEY & IS H 7Y
D2 FEEOBE TN T X L2 HW, BERNBPED X 512216 20
WEER % 1T 5 72,

6.4 FER

6.41 T7o7— MNE4ER

ShowNet O A HIZFEE U 72 syslog DfREE R Y VI v — N2 RO EfRZ A
727 7 —bOFERER 6.3I1TRT,
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& 6.3: 77— hRER
Hit | oZ7#| BEADy M 77— PR B

5/27 192 617 12 1.94%
5/28 181,285 1,440 46 3.19%
5/29 552,579 1,440 50  3.47%
5/30 821,363 1,440 48 3.33%
5/31 617,368 1,440 27 1.88%
6/1 917,368 1,440 47 3.26%
6/2 | 1,949,738 1,440 38 2.64%
6/3 | 1,771,956 1,440 28 1.94%
6/4 | 2,108,661 1,440 38 2.64%
6/5 | 3,177,122 1,440 24 1.67%
6/6 | 3,297,654 1,440 24 1.67%
6/7 | 2,702,382 1,440 24 1.67%
6/8 | 3,186,363 1,440 24 1.67%
6/9 | 12,769,834 1,440 24 1.67%
6/10 | 9,446,694 1,083 22 2.03%
&EF | 43,500,499 20,420 476 2.33%

7 6.3 1%,

1. HfE

2. T TR

3. B Aay M
4. 77— MEIEL
5. FEHER

D5HEED S5, O REIE. BN Z L IZHEEF U7 syslog DfEUE K9, R
Ay MR, O 7 OHEEHRAL (1 43 HA7:60 7)) % 1 H (86400 ) THI- 724
(86400/60=1,440) 23K, 5/27 DHFFIA T v MEAY 1,440 & D D Dlx, v
INEDBIIE S N2 Y HZR DT, 10T DEEIA 192 B LMTheh >0 6T
B35, syslog DINERREIX, 5/27 DFBITIFENMEL TW, T v IANLFE#HS
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N7 &R D syslog ) DFERFFDE S 72, RIS S eI & v &2
7% . D7 ShowNet 24k & U T syslog Z INERIIA L 7% 2 D 5 Z 21X T
SRV, £726/10 DIFE AT Y MIAY 1,440 & D D72V Did, 17 #IZ ShowNet A3
Ty MR VIV BB I N2 TH B,

77— MEEIX, RV Y v =2 RO UpperLimit 28 A 7&K L, FE
XA T v MU LT UpperLimit 2 #8 2 7= [05& S—w v F— I TE LI~
bLDED, OTREDAFD SR U7 ShowNet M D47 5 — M FEERZ
2.33% & 720, FitEIN-u 7D 97.67%I% UpperLimit % # 2 2025 72,

ShowNet O iR 1% 312 #EG IR (Hotstage) & 2IIHEMIAR, &0 3212
FF 505, Hotstage 1£5/27 925 6/3 £ T, 2IAMEMIAMIX6/4 025 6/7 £ T, &
WX 6/8 725 6/10 £ TL 75, Hotstage WL, HL WM OBEEZ AP 1Y
N7 — 2 DR, VT N T OB@REPED S, syslog DIMENHZEDS Z
CATHINS B, SHIEMHIENIC X, HMEEVPEREMO-OIZRGICRBIAAT
Ui A % ShowNet ~ & 5t Ui 5. 2HEAMEMRIAR. M OMT 2 FIZI3 200 75172
51,200 HITIZE TR OREVHR L TWEHD, B OMENEMLTHT 7 —
FOFRERIFINED S 2% B DETHBE L T 5,

6.4.2 75— MDOEIHETS—MLRNILDEIE

RIZEK 62 IZRULETS— LRV DT 55— bEIGEEFH U, £ 64D
TI= MRV B ERERE RS, 2T 7 NED S5, Low 7
7 — b #350.63%, Middle 7 7 — k% 22.89%, High 7 7 — b 2326.47% &\~ 5 H &
D5, Low 77— h& Middle 77— b7 77— DO KEHTH 28 5% % i
HTW3,
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# 6.4: 77— b LU RVEE

HAF | 75— ME%K Low Middle High
5/27 12 2 4 6
5/28 46 22 14 10
5/29 50 26 13 11
5/30 48 19 10 19
5/31 27 10 8 9
6/1 47 21 11 15
6,/2 38 16 13 9
6/3 28 15 4 9
6/4 38 23 4 11
6/5 24 16 2 6
6/6 24 12 4 8
6/7 24 12 8 4
6/8 24 15 5 4
6/9 24 21 2 1
6/10 22 11 7 4
AEF 476 241 109 126
G 50.63% 22.89% 26.47%

6.4.3 77— MEMEHIE & DLLE & 5B ENIFIG & D HER

BT 7 — MHEERITO RS, BEEEEL LU TEEBRET-
7z [54], BAEAN—ZDHETIE High 77— M& 20 & DZEAY1,000 PA L4 74 )
EREDTz, TI—MaEELERLTRDET 7 — MRERBE, RIZETHK
CEHRE U7z 2 DOBEPEY (B EEY L IBBBEEE) O 7 7 — MEEE
U7 KAX 6.5 L7 b, HMBEIEY L L T, ERBEIEEIE T — 2t
U CHBEBIIZEAZ D S5 L WS B H 5, ARz
THDOT, DT —R2EMTIHLLHEITHVT =R EZR2TIEY O H TR
EVWOIRER DB, DF D, BERBEITFHEELOT - X0 SITRIKINT S
WS ZLTHY, BHAMBENIFEELD DERELZRF SRR TSN D 5,
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BIEN—XR & B - 5 BBEBTFHICE T 27 57— b OMIRMEIEK

120
----- R~ — 2
100 A ERBETY
80 1
&
B | N N
Jl' 601
N
|x
40
201

0 T T T T T T T T T T T T T T T
5/27 5/28 5/29 5/30 5/31 6/1 6/2 6/3 6/4 6/5 6/6 6/7 6/8 6/9 6/10

X 6.5: 7 7 — bRMEIELIER

6.5 ER

6.5.1 77— MDEEFIIDOWVWT

6.41TRUT 77— MRAERDIER KD, ShowNet IZ5 1) 5 syslog DFREIL R
Vo Yy =NV RTIRE LT £30 AN TH 5 0.27% % ERIZKHEL 25 TE D, #
P MEEEE EFYD TS — AR EL T W, DX OMRTHIFEA RV MRy
N =2 RBEELTES T, fBaER) Yy =Ny ROT7 LT ZLATIR, E
BAMOFRE» NG Z L2 EKRT 5, LLRAS, 2NEDIZoN
07 DMEIIMIE L TWAEHNRT 7 — bOFERITD ZOIEIZHHI L THINXL
TWARW, RE5IRT LT, 2RO 7RI 97.60% DHER T +30 D HilH
WINE->TW5, FERE UCTEEBEREEIZRY vy — N> NOKEHHPEIZ 1%
INE 520> 72h3, syslog DFREIZ £2.20 (97.22%) D5 +2.30 (97.86%) D
DALY, R Ivy =NV K7L T) ZLDPHIEL LT WS, 0 DR
A—REFET H I L ToyslogbEIZKDREMRMZITD ZLIIENTHD L H
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% 6.5: £30 DHEPHIZIN F 5 MR

HAF | B Amy b 430 DA R -30 RiiE +3 O#HifH
5/27 617 12 0 98.06%
5/28 1,440 46 2 96.67%
5/29 1,440 50 0 96.53%
5/30 1,440 48 6 96.25%
5/31 1,440 27 3 97.92%
6/1 1,440 47 0 96.74%
6/2 1,440 38 1 97.29%
6/3 1,440 28 0 98.06%
6/4 1,440 38 1 97.29%
6/5 1,440 24 0 98.33%
6/6 1,440 24 0 98.33%
6/7 1,440 24 0 98.33%
6/8 1,440 24 0 98.33%
6/9 1,440 24 0 98.33%
6/10 1,083 22 1 97.88%
=i 20,420 476 14 97.60%

ALd,

RIZ, BETOT 7 — MIDOFERE L TY 7 — bRAERBOREBUZ, Hil
BEIEYITIE 1,123 [ 5 476 BN & K E A U7z, ERBETEEE2HAWS Z &
T, BMBEIFETRDZT 7 — S FERBOMBETH 5 476 [0 5 423 A&
SOITEAA Uz, P65 2RTEED, HXDT T — b RARIIBMEN— X, Bl
BEIEY, BB EITHEONEICHAS L T\\W5, B EITY 2 Ba i sm s
L5ZLIZX0T7 7 MRAIBIBPRESF S LEZZ 6, KOEEINZEE
Zxy b7 —ZHHEANBRT S Z L EEE LD,

6.5.2 LN ITOETMNE

WIZ642 TR UEZTI— M EEHE T 77— b L RULDEEFIZDODWTIX, Low 7
Z—bh& Middle 77— b 5% %2 HOTHH, TN6DT7 77— b 2R RE
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BMEN— 2 & Bl - IBRBHTIICH T BHighT 5 — b ORFMEE
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