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Amayopevetal  avtypaen, omodnkevon Kot Slovopn Tng mopovcug epyaciag, €&
OAOKANPOL N TUNUOTOG OVTNG, Yol EUMOPIKO okomd. Emupémetonr m ovatimmon,
amofnKevon Kot dtavoun Yoo oKOTO N KEPOOGKOTIKO, EKTTAIOEVLTIKNG 1) EPEVVNTIKNG
@OOoMG, VO TNV TPOLTOOESN VO avVaPEPETAL 1] TNYT| TPOEAELGONG KAl VO dtatnpeiTot TO
wapov pvopo. Epotuata mov agopovv n xpfon e epyasiog Yoo KEPOOGKOTIKO
OKOTO TPEMEL VAL AmeEVBVVOVTAL TPOS TOV GLYYPAPEQL.

Ot amdyeLS KoL T0 GUUTEPAGLOTO TTOV TEPLEXOVTIOL GE ALTO TO £YYPAPO EKPPALOVV TOV
oLYYPOPEN Kot OeV TPEMEL VoL EpUNVELOET OTL AVTITPOGOTEVOLV TIG EMioNUES BEGELS TOV
EBvikov MetadBiov TToAvteyveiov.



Iepiinyn

Yy emoyn tov Big Data, to vmoloyiotikd véen eivan diaitepa SNUoPay KobdC
opyoviopol, etopieg aALA Kot amAol YPNOTEG YPNCLOTOLOVY TETOLOL E100VE VITOOOUES
v amoB1jkevon SedOUEVAOV OTTMG ETIOTG KOl Y10, YPNCUYLOTOINGT| VTOAOYIGTIKNG 1o VOG.
IMa ) dteopdiion ¢ aSlomotiog Kot T BEATIOON TOV LINPEGUDY TOL TPOSPEPOVTOL,
1 TOPAKOAOVONGT TNG VITOSOUNG TOV VEPOLG €ivat amapaitnTn. Ady®m TOv TEPAGTION
OYKOL OedOUEVOV TTOV TOPAYOLV TETOOV €I00VE VLITOJOUES ATOLTOVVTOL GUYYPOVES
TEYVIKEG Y10, TV OVAAVGT] TOV SE30UEVOV OVTMV KOt TNV EEAYWOYN ¥PNOIUNG YVAONS Yo
TO OLOYEPIOTY.

Yxomdg ™G TOPOVoHS OWAMUOTIKNG €ivor 1 avamtuén TAOTQOpHOS Yoo TV
TOPOKOAOVON G VITOSOUDY VTOAOYIGTIKMV VEPDOV OO TO SLOYEIPLGTH TNG VITOSOUNG.
Apyikd, HEAETOVTOL Ol £VVOLEC TOV LTOAOYIOTIK®V vepmv, Big Data kot NoSQL
Bacewv dedopévov. Tvetar avdivon TV epyoAEi®V KOl TOV TEYVOAOYLOV OV
ypnowonomdnkav kabdg xor ot Adyor emroyng tovs. 'Emerta avaAdeton 1
apyLITEKTOVIKY TG mAat@Opuoc. Télog vAomoleiton M TAATEOPUO GTO TAAICLO TG
EPYOCTNPLOKNG VTOOOUNG Kol TOPOVGIALOVIOL TO OOTEAECUATO TNG TEIPOLOTIKNG
vt dtadikaciag. Xtnv epyoacio Tapovstaloviol 0 TANPNG KOSIKAG TNG TAATPOPLLOGC
KaOADG Kol 01 TOPAUETPOTOUCELS TV EPYUAEI®V TOV XPNGLOTO|ONKOAY.

AéEeaic Kherowg
Big Data, NoSQL, Cloud, Monitoring, Data Analysis, Spark, Cassandra, OpenStack,
Zabbix






Abstract

In the era of Big Data, Cloud Computing is particularly popular as organizations,
companies and ordinary users use such infrastructures for data storage as well as
computing power. To ensure the reliability and the improvement of the offered services,
the monitoring of cloud infrastructure is essential. Due to the huge amount of data that
produce this kind of infrastructures, modern techniques required to analyze the data and
extract useful knowledge for the administrator.

The scope of this thesis is the development of a platform for monitoring cloud
infrastructures by the infrastructure administrator. Initially, we study the concepts of
Cloud Computing, Big Data and NoSQL databases. We analyze the tools and the
technologies that were used and their reasons for choosing. Following is the analysis of
the platform architecture. Finally, the platform is implemented within the laboratory
infrastructure and results of this experimental procedure are presented. This thesis
presents the complete code of the platform as well as the configuration of the tools used.

Keywords
Big Data, NoSQL, Cloud, Monitoring, Data Analysis, Spark, Cassandra, OpenStack,
Zabbix






Evyoaprotieg

Me v mopodoo SUTAMUATIKY]  OAOKANPAOVETOL £vaG KUKAOG GIOLO®MV GTO TUNLO
HAextpordymv Mnyovikev kot Mnyavikov Yroloyiotov tov E.ML.IT kot puo and tic
peyoAvtepeg eumelpieg g (ong pov kot yI' avtd 1o Adyo Ba Bera va evyOPIGTHCM
OAOLG aVTOVE OV e Bonncav va PTacm pEXPL EOM®.

Apykd Oa n0era va evyaprotom Tov kafnynt lakwpo 1. Beviépn ya v Ty mov
LoV £€KOVE VO EKTOVIAC® TNV Tapovoo JSmMA®UOTIK) vnd v emifreyn tov. H
SUTA®UATIKTY VT VINPEE Lo LOVOOTKT EvKaLpia Vo aoyoAN0d e Eva TOGO ONUAVTIKO
Kot EMiKopo €A KoL TOV EVYOPITTO Y1 AVTO.

®a NBela emiong va gvYapPIGTIC® TOV VITOYNELO dddkTopa Avdpéa Konydin yio v
Kkafod1ynomn kot tnv moAvTiun fonfeia Tov amd TV TPMTN £WG KA TV TEAEVTAIO LEPAL
eKTOVNONG TNG SWAMUATIKNAG pHov gpyociag. O emayyeAUATIGUOS KOl 1) EVYEVELD TOV
Nrav kabopiotikol yro NV enitevén avTod TOL £YXEPNUATOGS.

‘Enerta Bo n0era va evxaptoTom Tovug Yovelg Lov Kol Tov adepeo LOL Ol OToiotl [
ompilovv cg OAN pov ™ o1, TOLG TATTOVIES LoV Yo TIG 0&IES TOV OV HETESMOY,
tov Ogio pov Niko kot ta Eadépero LoV Yo TNV aydmn Tov LoV UETESMOOY Yo TNV
TEYVOAOYIO KOl TOVG VITOAOYIGTESG OO TOAD LKPT) NALKiaL.

Téhog BEA® va uYOPIGTIC® TNV TOYKOGHLO OKOOTILOAKT KOWVOTNTO Kol 1O10{TEPO TOV
E.ML.IT mov pe 10 emotnUoVIKO TOVG £pY0 KoL TV aKOONUATKY TOVG 6TAoN aALAEAVE
™ (o1 1oL Ko e EKOVOV VO YVOPIoEH KoL VoL ayamem TNV EXGTAUN, TG atieg Kot ta
WovIKd g,
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Kepdioro 1

Ewsayoyn

1.1 Xkom6g TS OUTAMUATIKNG

O 6pog Meydra Asdouéva (Big Data [1]) meprypdeet dedouévo mov givor peydia o
OyKo, Gvapyo SOUNUEVE KOl TOPAYOVTOL Ve GUVTOUN TAKTA Ypovikd dtaothipata. H
aVAAVGOT TETOL0V TOUTTOL OESOUEVOV OMOTEAEL EVOL ONUAVTIKO TTEDIO EPEVLVAS OTIC UEPEC

HLOG.

YKOTOG TNG TOPOVCAS SMAMUOTIKNG epyaciag ival 1 avarntuén TAatedpuag mov Ha
deEdiyer avdivon oedopévav ce tepactio apyeion Ko Phoglg dedopévov mov Ha
TapAyovTol od TV AEltovpyio Kot TN ¥pN o1 TG VTOSOUNG VTOAOYICTIKOD VEPOLG TOV
Bpioketonr ko avamtvooetor 6to Epyoaostipio Evpuov Emkowvoviov kot Atktowv
Evpeiog Zovng (ICBNet Lab [2]).

YKOTOG TNG avAiAVoNg TOV JESOUEVOV aVTOV €ivar 0 EAEYYOC TNG AELTOVPYING TNG
vrodoung tov gpyactnpiov péoa amd Ompovpyio £EATOMUKELUEVOV TPOPIA T®V

ypnotov. Katd avtd to tpdmo Ba eEacpariletal  opoin Aettovpyio TS VITOSOUNG Ko
1 ovveyNg SBEGILOTNTA TOV VINPEGLOV TTOL Ba PrAoLevel.

1.2 Opyévmon Tépov

e To kepdroo 1 amoterel ™V €00y OOV GKLOYPAPEITOL O GKOTOS NG
TOPOVGAG EPYUGLAGS.

e 210 KEQPAANL0 2 TOpOoLGLALoVTOL TAPOUOLEG TAATPOPUES AVAALGONG dEdOUEVOV
Y10 VTOAOYIGTIKES VITOJOWES KOl GUYKPLON LE TN O1KT LOG TAATPOPLLOL.

e 210 kePGAoo 3 yiveTon Lo E160ymYN € EVVOLEG TOL SLOOPAUATICHY CIUAVTIKO
POLO Y10 TNV EMAOYT TOV EPYOAEIMV KOL TOV TEYVOALOYLDV Y10, TNV OVATTVUEN TG

TAUTQOPLLOG.

e 210 Kephlawo 4 meprypdgovtar ot texvoroyleg ko To epyareion mov
xpNoLoromOnKav.

e Y710 KEQAAOLO 5 AVAAVETOL 1) APYLTEKTOVIKN TNG TAUTPOPLLOG.

o To kepdraro 6 amotelel VAOTTOINGT TG TAATPOPLAS, TEPLYPAPT KO
OTOTEAECLOTO TG TELPOLOTIKNG O10OIKOGTOC.
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Kepdararo 2

To tomio Tov Big Data

Yty emoyn pog o topéag tov Big Data yvopilel tepdotia dvOnon. O 6pog avtdg eivat
YEVIKOG Kot OT¢ QoiveTol amd T0 TApoKAT® GO VITAPYOVY OLAPOPES KATNYOPlES KO
vrokatnyopieg. H mhatpodppa mov oyxedidotnke 1 omoia Oa topovcioctel TApws ot
emoOpeVO, KePAAoto omoteAel (o vTodoun oty omoio yiveToar GLAAOYN, avdAivon
OEJOUEVMV KOl TOPOLGIOCT] TOV OMOTEAEGUATOV TOV TPOKVTTOLV.

Big Data Landscape 2016 (Version 3.0)
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Yynuo 1. To tomio Tov Big Data 1o 2016
Avalven dnpoguhdv Meemv ywo big data analytics

Méypt Tpdcpata n avdivon Big Data ywvotav katd kopio Adyo pécw tov Apache
Hadoop[3].Zvykprrikd pe to 2015, 10 2016 givar pia ypovid 6oV o1 TEPIGGOTEPES
gtaupieg mpochecav to Apache Spark [4] yio kataveunuévn ene&epyocio otn pviun
£VaVTL GTOV GKANPO 3i0KO0 e amoTtélespo TRV paydaio avénor otny ToydTnTo
eneEepyaociog.

O1 Mceig mov Ba avaivBovv Ba ivot yevikod 6Komoy avaivong ded0UEVEV ALY KoL
TAOTQOPUEG O1 OTTOlEg Elval TOPOOIES LLE OLTTH TTOV ONULIOVPYNONKE.
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Splunk [5]

To Splunk angvBvveton o€ entyelpNGELG TOL TOPAYOVY TOAAA O1KE TOVC BESOUEVA HECH
amo Tig dkég Tov pnyavéc. Etvar éva Aoyiopkd v avalntnon, mapakorlodnon Ko
avaivon dedopévav. To 2013 npootédnke vroot)pién tov Hadoop yio voothpién
LLEYAAOL OYKOL dESOUEVOV.

ELK stack [6]

Amoteleiton amd tpelg teyvoroyiec:

Elasticsearch yio avalftnon kot avaivon dedopévov
Logstash yua logs

Kibana yiwo gikovomoinon tov amoteAecudTov

IBM Big Data Analytics [7]

Onwg kot GAAeg big data etarpieg n IBM ytiler v nhatdppo e oto Apache Hadoop
omoTE €lval YPNYOPO, OIKOVOUIKO KOl 0ovolytov Kddika. MEGwm Tov TpoidvTtog
Biglnsights divetl otig emyeipnosig t dvuvatdmra eneEepyaciog Sounuévmy Kat un
dedopévov. Méow tov InfoSphere Streams emitpémetor M «oyyuoAdTionN» Kou M
eneepyacia (ovtavav dedopévov. Emiong mpooceépetar  ewkovomoinon  tov
OTTOTEAECUATOV.

InfoSphere Biglnsights for Hadoop includes the latest Open Source
components, enhanced by enterprise components

(2 IBMInfoSphere Biglnsights for Hadoop
Visualization & Ad Applications & Development

Hoc Analyhm BigSheets Reader
BigSheets Edipse Tooling and Macro

MapReduce, Hve, Jad,

o

™

Big SQL, AQL Teéxt Analyiics g

H

Advanced Analytics Stream Computing m
W

£

£

dag

uohiensiuipy
9 Juawabeuey sainosay
20UBUIBADS)

o
"
&
2
2
g
§

Runtime MapReduce
oot S
FioSysem

Wlopensaurce [lllBM *In Beta
hz TR

Iyua 2. TTateoppa e IBM ya avdivon Big Data
Microsoft

H Mon g Microsoft ovoualeton HDInsight [8] otnpiletar oto Hortonworks Data
Platform aA)d givar mpooapuocuévn va Aettovpyel pe to Azure, Tov omotelel To d1kd
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¢ Cloud kot tov SQL Server. MeydAo mAeOVEKTNLO OTTOTEAEL 1] EVOOUATOOT GTO
Excel.

Hortonworks Data Platform [9]

H HDP c¢ avtifeon pe dhieg Tic mAateopues otnpiletar o€ ovorytd KOdKa Kot OA TaL
otoyeia g dnuiovpynRdnkay pécw tov Wpvpatoc Apache.
Ongoing Innovation in Apache

NEE

" £ tﬁ -
YR N §§§§“§3§

Eyua 3. ITThateoppa g Hortonworks ya avéivon Big Data

Cloudera CDH [10]

CLOUDERA ENTERPRISE

PROCESS DISCOVER & ANALYZE SERVE MANAGE OPERATE

BATCH STREAM saL SEARCH MODEL ONLINE

SPARK SPARK IMPALA SOLR SPARK HBASE
HIVE, PIG

CLUSTER
CLOUDERA
SECURE MANAGER

RESOURCE MANAGEMENT — YARN LIFECYCLE &
GOVERNANCE
SECURITY — SENTRY CLOUDERA
NAVIGATOR

STORE CLouD

CLOUDERA
DIRECTOR

FILESYSTEM FILESYSTEM NosQL
HDFS KuDu HBASE

INGEST — SQ00P, FLUME, KAFKA

Yynuo 4. IMoteopua g Cloudera yia avaivon Big Data
YUYKPLOT (UPOKTNPLIGTIKAV PE T1] 01K Lo TAATOOpRO

To Splunk kot to ELK potdlovv mepiocdtepo pe v mAat@opua Tov dnpovpynonke.
Ot dAlec Moelg amotehovV ADGELS Y10, AVAALGT dEOUEV®Y YEVIKOL okomov. H dikn
pog mhoteopua ypnowomotei to Apache Spark oe ocvvdvaocud pe v Apache
Cassandra yw v avaivorn Big Data. Xe avtibeon pe tic GAAeg TAATQOPUES T
Cassandra ®g Paon dedopévov anotelel T Abon pe TV KoADTEPT KAMUAK®OOT. X€
obykplon pe to Splunk kot to ELK 1 mhateoppo pog ypnowonowmdvtag to Spark
amoteAel piat TOAD YpNyopdTEPT] AVGT] Y10 TEPIMTMOGELS TEPACTION OYKOL OEGOUEVMV.
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Kepdioro 3

YnopaOpo

Eivar avaykaio va avaeepBodv kot va avaivBovv 6pot ot omoiot eivar kabopiotikol yio
NV €TAOYN TV £PYALEI®V TOL Bol YPNCIUOTONOOVV Y10 TOV APYLITEKTOVIKO GYESIUGLO
NG TAATQOPLOS TPOTOL YIVEL AVAAVGT) TNG.

3.1 Meydhro dedopéva

z CTI “'-: [lNlINE —
FACTOR MASSIVE
; [ USING

ESY‘“EMS =0 = FRANEWORK BETWEEN. stasnes =
RESULTS s E i
SOCIAL vpps =PRU[:ESS S — I wsuauzamu;, e S s

Wi imisio === DATABASES 1o €7 Mounr FL
AELATON SAN NAS = == PROCESSING &> AS'I|MAIJLIYA¥III'I:I§S '2"2 Lt e umﬂﬂ:;ﬂ:::i;vggm
£ SOFTWARE mm = MANAGEMENT 55—
e 2 LARGE&W =25 ANALYSIS =
=5 E 5 < YE
cumng E £ = I N Fﬂ R MATI 0 Nm< g ESEARCH :suc:Essrm
2 PRIVACY INTERNATIONAL IMPLEMENTATION BECOMES RNINGW"_ "[E"“'
PASTE %I EVERY WORLD == = :
=l = gl-lnl VARIDUS “M[sm
MILLION SETS DEVELOPMENT H H | By s
v g O | OTECHNOLOGY d & gSEARCHmn»m
SCIENCE = B||_|_||]N Ty 3 - PARADIGH FUNDING
= MUSTE% E E PARALLEL " Ew INITIATIVE ECONOKIC PROJECT msggfgﬂﬁnx RECORDS  gosy NSIGHT TI]I]I.S=
£ = S e camue 2z TERABYTES manwer VARETE ML ygp
= Lol PEOPLE TRMF][:-H RELATED "M[ SENSOR =3

=

Yynua 5. Topeig ko yopaktnprotikd tov Big Data

Meydla Agdopéva (Big Data) eivar évac 0pog yio GuALOYEG dESOUEVOV O1 OTTOIEG Eivait
TOAD peyddeg 1 cLVOETEG Kal 01 TOPUOOGIOKOL TPOTOL ENeEepyaciag lval AvVETAPKELS.
Ot mpoxAnoelg meptlapupdvoovv avdivon, GAAOYY, EMUEAELR dEdOUEVOV, avalnTnon,
dwapopacpd,  amoBnkevon,  HETOPOPA,  €lKOvomoinom,  epmTHuoTo(qUEring),
avavémon(update) kot diotikdéTTa TAnpoeopidv. O dpoc Big Data cuyvd avapépetat
amAd ot YPNON TMPOYVOCTIKOV OVOAVCE®V 1 OTN YPNOLomoinon  GAAwv
TPOYOPNUEVOV TEYVIK®V Y10 TV eEaywyn a&ilag omd T 000UEVH Kot GTLAVIO GTOV OYKO
Tov dedopévav. H axpifela ota Big Data umopei vo odnynoel oe kaddtepn Anym
OTOPACEMY KOl KOADTEPEG OMOPACEIS OOMNYOUV GE UEYOADTEPT AELTOLPYIKN
ATOTEAECUATIKOTNTO, Helmon KOGTOVG Kot peiwon pickov.
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XapoxktnpoTika Tov Meydlomv Agdoopévev

Ta Big Data pmopovv va meptypa@ovv amd to €£1G 0KOAoVOa YopaKTNPLIOTIKA TO, 0010
&xovv emextadei oe SV amo 3V ,mov elxe avapepbei o1 6T0 povtédo awto amd to 2001
o avoivtig Doug Laney [11].

e 'Oyxkog (Volume)

H mocomta mapoaywyng kot arodnkevong dedopévov. To péyebog twv dedopévav
kaBopiler v a&ia, TNV eVOEXOUEVT] SLOPATIKOTNTO OTMOC EMIONG KOl oV UTOPEl
npdypott vo OempnOet Big Data i oyt.

o Ilowahia (Variety)
O tmog kot n evon TV dedopévey. Avtd Ponbdel Tovg avBpomovg mov Ta
AVOADOLY VO YPNGLOTOGOVY OTOTEAEGIATIKA TNV TPOKVTTOVGO, SIOPATIKOTITO.

o Tayvmqra (Velocity)
H taydmra pe v omola mapdystanr ko enelepydletal o 6ykog TV dESOUEVOV
MGTE VO IKOVOTOWOOVV TIG OVAYKEG KOl TIG TPOKANGES mov Ppickovtol 6To
HOVOTATL TNG OVATTTUENC.

e Merapinrotnroe (Variability)
H acvvéneio g ovAhoyng dedopévov umopel va mopeUmodicel TG S1dtKacies yio
T0 XEPIOUO Kot T dlayeipion tov.

e  duoM0cia (Veracity)
H mowdmrto tov dedopévov mov Exovv kataypoeel pmopel va mowkilel e peydro
Babuod emnpedlovrog v og akpifeta oavaivon.

MapReduce

To MapReduce[12] eivor £va TPOYPOUUOTIOTIKO LOVTELO KoL L0 GYETIKT VAOTOINOT
v v eneepyacio kot T Onpovpyion peydlmv cuvorwv dedopévev. Ot ypnoteg
kaBopilovv pa cvvaptnon map n omoia enesepydleton €va (gbyog KAEO100-TIUNG
(key-value pair) yia va. dnpovpyn0ei £va covoro evdidpecmv key-value Cevydv kot pia
ouvvaptnon reduce Tov GVYY®VEVLEL OAES TIC EVOLAUECES TIUEG | omoieg popdlovtat To
1010 KAedL.

Ta mpoypdupato mov givor ypappéva 6e avtd TO GLVAPTNGLAKOD TPOYPOUUATIGHLOV
OTUA TOPOAANAOTOIOVVTOL OVTOUOTO KOl EKTEAOVVIOL GE VO HEYAAO GUUTAEYLLOL
voloylot®v. To cvommua xpoévov ektéleong(run-time system) avoroppdver v
OYOTOUNON TV  OEOOUEVAOV  E1GOO0V, TOV TPOYPOUUATICHO EKTEAEONG TOL
TPOYPAULOTOG GE LI GEPE OO UNYOVES, TO YEPIGUO UNYOVIKOV GOUALAT®V KOl TNV
dwayeipion ¢ emkowvoviog HeTald TV UNYOVNUATOV.
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The overall MapReduce word count process

Input Splitting Mapping Shuffling Reducing Final result

Bear, 1 Bear, 2

Deer, 1 » Bear, 1
River, 1
/' Car, 1

Car, 1 Bear, 2
Deer Bear River Car, 1 Car, 1 Car, 3
Car Car River Car, 1 Deer, 2
Deer Car Bear River, 1 ’—‘ River, 2

Deer, 1 » Deer, 2 -

Deer, 1 ‘ ‘

Deer, 1
Deer Car Bear Car, 1
Bear, 1 River, 1
River, 1

Yynuo 6. Métpnon Aééewv pécm povtélov MapReduce

3.2 NoSQL Bdosig Acdopévov

Mo NoSQL[13] Béion dedopévav mapéyet Eva pnyovico amobnKevons Kot avaKTong
OedOUEVDY  €YOVTAG ®C HOVIEAO OOPOPETIKO TMOV TIVOKOEW®MV GCYECEMV OV
CLVOVTAOVTOL GE GYECLOKES Pacelg dedopévmv. H teyvoroyia avtr ivor dtabéotun nom
a6 ta TéAN Tov 1960 ywpig ™ cvykekpipévn ovopooio alAd ot avaykes tov Web 2.0
otov 21° auwva kabiEpwaav tov 6po.

Ta xivntpa yio oot v mpocéyyion meptlopfdvouv: amidTnta 6To GYESIGUO,
oploOVTIO KMUAK®OT G€ GLGTAES VITOAOYIGTMV Kol KOADTEPO EAEYYO dabeciudTnTOC.
Ot dopég dedopévav mov ypnoiponotovvtar otig NoSQL eivar dapopetikég om’ Tig
OYECIOKES PACELS pE amoTéELESHO KATOEG AstTOVPYiES VO YivOovTOol TOAD YP1NYOPOTEPQ.

Ot NoSQL Béaoeic dedopévav ywpilovtol otig €ENG Katnyopies:

YtmAeg (Column)

‘Eyypopa (Document)
K\edi-Twun (key-value)
I'pdpor (Graph)
IToAv-povtéro (Multi-model)
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3.3 YrorhoyioTIKG VEQN

Cloud Computing

Servers Virtual Desktop  Software Platform Applications Storage / Data

§3 % Ml o oMl o Ml o ml

Yynua 7. Zovoym g apyrtektovikig Cloud Computing

Ta vroroyiotikd véen(Cloud Computing[14]) avaddOnkav g Eva véo TpdTLTO Yo THV
ToPOY OPOPOTOMUEVOV TOP®V, ONTMOC 1 YPNON VROAOYICTIKNG OOVOUNG, 1
amofnkevon Sed0UEVOV KOL 1) YPTNCLLOTTOINGT €0pOoLG LdVNG SIKTOOV.

Avtol ot  mOpol  TPOCOEPOVTIOL  GTOVG  YPNOTEG MG  VANPECiE  HECH
ewovikotrag(virtualization). Ot yprioteg oBdvovy Tic vVanpecieg katd Topayyeiio
Ol OToieC KAMUOKMOVOVTOL EAUCTIKO GE GUVIOUO YPOVIKO OLUCTNUO OVOAOYL HE TIC
aVAYKEG TOVG, TANPOVOVTOS OVAAOYO LE TIG EKACTOTE avaykes. Avtd 10 Tapddetypa
EPEPE EMAVACTACT GTOV TPOTO TPOGEYYIONG TNG OlayEIpIoNg TOPWV E ATOTELEGUOL TNV
LETAPOPA 1O10KTNGIOG Kot dtoXelptong mOpmv amd TO «EVIOS O1KOL» HOVIEAO, GTOV
TAPOYO VEPOLG.

Avt M tevoLOYIKN emavAcTact €xel 1aitePo avTikTumo otV emoyn twv Big Data
omov gpeaviCetat £vag avENEéEVos aptipdc EpUPLOYDV TOV £X0VV AVAYKT KAMUAKOGNS
Y10l VoL KOADWOLV TIG OmOONKEVTIKEG KOt EMEEEPYACTIKEG TPOKANGELS.

Emoxkonnon
To vToAOYIoTIKO VEPOG EMITPEMEL GTOVG YPNOTEG VO EMKEVIP®OOULY otnv £O6pLEN
a&lag, otV evolkioon Kot KMUAK®GT TV LINPESIOV Yo BEATIOT adlomoinomn Topmv.

Amd Vv mAevpd TOLG Ol TMAPOYOL Orayepilovtal TOVG TOPOVS Kol TPOCPEPOVLV
SLLPOPETIKA ETITEDOL ELEYYOV GTOVS YPTOTEG,.
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Ocov apopd TV TPocPacLdTNTO TOVG TO VEQT Y®PIlovTal 68 I1WTIKA Kot Snpocta 1
Kol 6€ VPPOKA-Ho piEN dNAOTN WIOTIKOV Kol ONUOCIWV.

Muw GAAN popen) ta&tvounong yivetor pe Pdon v Asttovpykdtnto NG KAOe
vanpeciog mov mpooeEpetal. Ot mpokvmTovces Katnyopies epeavioviar pe v
évoelEn «mg Yrnpeoion(as a Service) kot mapéyouvy Ti¢ Topakdt® AEITovpyieg:

e Ymnodoun og Yrnpeoia (Infrastructure as a Service — laaS)
o IToteopuo o¢ Yrnpeoio (Platform as a Service — PaaS)
e Aoywouiko og Yrnpeoia (Software as a Service — SaaS)

Cloud Clients

Web browser, mobile app, thin client, terminal
emulator, ...

I

Saas

CRM, Email, virtual desktop, communication,
games, ...

Paa$s

Execution runtime, database, web server,
development tools, ...

Application

Platform

laas

Virtual machines, servers, storage, load
balancers, network, ...

InTra
structure

Yynua 8. Ztpopota Cloud Computing avamapiotdpevo o€ pia otoifo
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Kepaiaro 4

Epyoicio kor teyvoroyieg

4.1 OpenStack

To OpenStack[15] eivor po dwpedv kar ovoytov kmdwko Cloud Computing
TAATEOPLO AOYIGUIKOD, Kupiwg avarntdyOnke g 1aaS. H mlateoppo amoteieiton amd
aAAnAévdeta uépn mov edéyyovv hardware pools enefepyaocioc, amobfkevong kot
dktvakmv tnydv og Data Centers. Ovyprioteg dwoyepilovtar tnv mAatdpua eite HEG®
evog diktvaxd-faciopévov (web-based) taumho, eite péow epyaleiov g ypoppnc
evtohmv N péow evog RESTTul API [16].

Ynrnpeoieg Tov mopiva tov OpenStack

Compute (Nova)
Networking (Neutron)
Block Storage (Cinder)
Identity (Keystone)
Image (Glance)

Object Storage (Swift)

OPENSTACK

LD OPERATING SYSTEM

Compute Metworking Storage

OpenStack Shared Services

Standard Hardware

Yynua 9. OpenStack apyitektoviKn KOPIOV GUGTUTIKOV LOVAS®Y
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4.2 Zabbix

To Zabbix[17] eivat éva avorytod kddka Tpdypappo Tapakoiovdneng (monitoring)
yio. diktoa Ko epapuroyés, dnuovpyndnke and tov Alexei Vladishev. Eyxel oyediootel
Vo TOPOKOAOVOEL KOt Vo aviyVELEL TNV KOTAGTACT TV JAPOp®V VINPESIOV SIKTVOV,
servers kot aAho vikd (hardware) tov diktvov. H tedevtaia éxdoon eivor 1 3.0.3, o1ig
18 Maiov tov 2016.

[TeprhapPavel moALEG EexmploTéG EVOTNTEG:

o Servers
o Agents

e Frontend
o Proxy

Eniong dwbéter to Zabbix API[18] mov ypnowomotei to JSON-RPC 2.0[19]
TPOTOKOAAO, HEG® TOV 0TOIOV UTOPOVV Vo avtAnbolv ctotyeio Tov Zabbix divovtog
™ dvvatoT T A510TOINGNG TOVG.

4.3 Apache Cassandra

H Apache Cassandra[20] &ivot pio dwpedv kot ovorytod Kmdika Kataveunuévn Paon
dedopévov oyedaouévn mote vo dwoxelpiletar peydleg mocoTNTES dedOUEVOV OE
TOAAOVG  e€ummpemTéC mapéyoviag LYNAN dSwbecotnTa Yopis kavéva onueio
arotvyiog. [Ipooceépel woyvpr] VIOGTPIEN Y10 CUUTAEYHOTA GE TOAAOTAL KEVTPO
OEdOUEVMV LLE OGVYXPOV] OVILYPOPY EMTPEMOVTIONS VYNAN omdO0CT KOl YOUNAN
KaBvoTEPMON Y10 TOVS YPNOTEGS.

Apyd avortdoydnke oto Facebook yia va kdvel duvorn v avalitnon oty vanpecia.
Messanger tng etaipiog, apyikn pEavion g TPOHYPUULN OVOLYTOD KMOKO EKOVE TO
2008, 1o 2009 evoopoatmdnke oto idpvpa Apache evid to 2010 éywve Eva kopveaiov
emmédov Tpoypappa. Tehevtaia otabepr éxdoon g Cassandra sivar n 3.4 pe £xdoon
g o1 8 Maptiov Tov 2016.

H Cassandra amotelei pio NoSQL Bdon dedopévov. To 2012 10 TOVETIGTHUIO TOV
Topdvto otov Kavadd epguvnrtég perétmoav NoSQL cvomipata kot KatéAn&ov 0tL og
O6povg KMpokmopotntog o Eekdbapog vikng sivar 1 Cassandra kabmg emttvyydvet
NV LYNAOTEPN amOO0GN Yl TO HEYIGTO apBpd TV KOUP®V g OAa TO TEWPAULATO-OV
Kot auTo épyetat pe to LYNAO tiunuo tov peydlov kabvotepnoewv(high latency) oe

EYYPOPT KOL OVAYVOOT).

% £ (%
€ (%)
100,000 : 200,000 : : 400,000 -
opsisec D opsisec Ly L ops/sec \*
% $ 4
¥ % %

Yynuo 10. Apache Cassandra kApokooudmmTo
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Kopw yopoxtyprotika

e Amokevrpopévn (Decentralized)

Kd&Be kopPog tov supmiéypotoc £xet Tov 1010 poA0. Aev VtapyEL onpeio amoTuyiog
(no single point of failure). Ta dedopéva givar KaTovepunuéva o€ OAN TN GLOTASO
(omdte KGBe KOUPOg MEPIEXEL OLAUPOPETIKA dESOUEVA) AL SV LILAPYEL APEVTING
(master) kot kdBe kOpPoc pmopei va ELINPETHCEL OTOI0ONTOTE QLTI LLOL.

e Ymootnpiler avtiypoen] ko peTold TOAMUTAOV KEVIPOV avTLYpOON

(Supports replication and multi data center replication)
O1 otpatnyiké avtypaeng eivar dStopopemoiues. H Cassandra givotl oyediaopuévn
®G KOTAVEUNUEVO CUOTNUOL Y10, TNV AVATTUEN €VOC LEYOAOL aplBpov KOuPV Kot
ToAOTAGV KEVIpwV dedopévov(data centers). To Pacikd yopokTnploTIKE NG
KOTOVEUNUEVNG OPYLTEKTOVIKNG £ivOl TPOCAPUOCUEVO EWOKA YO TNV AVATTLEN
TOAOTADV KEVIPWV OESOUEVMV, Y10 EPESPELQ, Y10 TPOGTOCIO 0T’ TIG OMOTVYIEG KO
Y10 OTOKOTAGTOGT] KATOGTPOPDV.

e Khpoxoocwétnroe (Scalability)
H toydmra Kot o €0pog avdyvmong Kot £yypapng KALLOKOVOVTOL YPOLLUIKA KaBdg
véa, punyaviuato wpootifevtal, ywpig ypodvo opyiog (downtime) kot dakomnn

EQUPLOYDV.

o AvekTikoTnra opaipdtov (Fault-tolerant)

Ta dedopéva avtypaeovtotl avTOHTO 68 TOAAATAOVG KOUPOLS Y10 AVEKTIKOTNTA
COOAUATOV. AVTIYpa®n LETOED TOALATADV KEVTIP®V emiTpénetal. Ot amotuynuévol
(failed) koppor pmopodv va avtikatactadodv ywpig xpdvo apyiog.

e  PvOmlopevn cvvoyn (Tunable consistency)

Eyypagéc kar avayvmoelg mpoopépovv Eva puBuilopevo eninedo cuvoyng oe OAN
TN OOPOUTN OO TO «Ol EYYPAPES OEV AMOTVYYXAVOLV TOTE» £MG «TAL UTAOK TV
AVTLYPAQ®V VO EIVOL AVAYVAGILOY LE TO EMTESO amapTiOG 6TO KEVTPO.

e  Ymoomipiin MapReduce
H Cassandra éyet Hadoop evooudtwon pe MapReduce vrootipién. Ymapyet
vrootpiEn vy Apache Pig[21], Apache Hive[22] kot Apache Spark.

e TAdcca spomnuarmv (Query language)

H Cassandra sioayel v “CQL” (Cassandra Query Language) pio yA®GGo oV
powaler pe v «Xyeowkn [locca Epomudtov»y (SQL). Amotelel i
TPOYPOUUOTIOTIKY dlemapn yio v tpdcsPacn oy Cassandra Tpocpépovtag Eva
EMIMEDO APAiPESNC, TO 0010 KPVUPEL AETTOUEPELES TG OOUNG KO TPOCPEPEL EYYEVT
y1o. GLAAOYEG Kal GAAEG KOWEG Kodtkomolioelg. Ot odnyoi (drivers) yio YAdooeg
givon drabéauot yia Java[23], Python[24] k.
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To povtého dedopévev

To povtéro mov ypnoiponoteitat eivar Evo vPpiotko peta&y evog key-value ko column-
oriented povtélov ocvotiuotog dwyeipions. To poviého Tov dedouévov gival pia
KOTAvEUNUEVT KaTd oelpd amofnkn pe puOulopevn cuvoyn. Ot ypapéc opyovmvovTal
o€ mivakeg. To TpdTo cVoTATIKG EVOG TTivaKa glvatl TO KA dtopotpacuov. Méca 6t
dou1| OVTH Ol YPOUUES GUYKEVTIPMVOVTOL O’ TIG VITOAEWMOUEVEG GTNAES TOV KAEDL0V.
AA\ec otNAEG putopovv va, BpeBodv Eexmplotd am’ 1o TPMOTEVOV KAELDI.

Ot mivaxeg pmopovv va dmpiovpyndodv, va xkatapynbodv 1 va petafAnbovv kotd to
YPOVO ekTéLEOG XWPIG Vo epmodilovTal Ol EVIUEPDCELG KOl TO EPMTALLALTO.

Aev pmopovv va yivouv evocelg (Joins) N vmoegpotiuata (Subqueries), avtifeta
dtvetan éppoacn oy anoporonoinon (denormalization) HEG® YOPAKTNPICTIKOV OTMOG
01 GLALOYEG.

Mia owkoyévela otnidv (column family) powdler pe évav mivoka o€ po oyectokn faon
dedopévov (RDBMS). Kabe cepd povadud avoyvopiletar amd éva kAl oepdc.
Kd&Oe ypopun €xet moALamAEG GTHAEG OL OTTOTES EXOLV OVOLLQ, T KOl YPOVOSPPayida
(timestamp). Xe avtibeon pe po oyectokn PAcn SESOUEVOV SLOUPOPETIKEG YPOUES
oV 1010 01KoYEVELDL GTNAGDV OV ypetaletal va polpaloviat Tov id1o apliud oAbV
Kot (o oA pmopet vo tpootebel oe pia | TOAAATAES GEPES VA TAG GTLYUN.

Kabe xhedi onv Cassandra avtiotoel o€ o Ty to omoio givar éva. ovTiKeipevo,
EXEL TIEC MG OTNAES KOl OL GTHAEG OLLOOOTOLOVVTOL GE OLLAOES Ol OTTOIES OMOKAAOVVTOUL
owoyéveleg omnAmv. 'Etot kd0e khedi avayvopilel o ypoppun petafintod apBpod
otoryeimv. AvTég 01 01KOYEVELEC GTNAMYV PUtopovv va BewpnBovv mivaxeg. 'Evag mivakog
otnv Cassandra eivor évag koToveunuévog moAvdldoTtoTog mivokog e Ogiktn éva
KAewl. EmmAéov ot epappoyég umopodv va kabopicovv t cepd ta&vounong tov
OTNAGOV HEGO GE [0, OTTAT] OIKOYEVELD GTNAMYV 1] G€ [0, VITEP-0KOYEVELD oTNA®V(SUper
Column Family).
Stored sorted by column key/name

> -
@ >
=
=
2
2 Column Key1l Column Key2 Column Key3
e Row keyl
£
S Column Valuel Column Value2 Column Value3
=
e
2
v
Zyua 11, Mo ypoppn o€ o otkoy£EVeLo GTAGV
Super Column keyl Super Column key2
Subcolumn Keyl |Subcolumn Key2 Subcolumn Key3 |Subcolumn Key4
Row keyl
Column Valuel | Column Value2 Column Value3 Column Value4

Zyue 12. Mo ypoppn o€ o, DTEP-01KoyEVELD GTHADY
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4.4 Apache Spark

To Apache Spark eivar éva TpOypOUUATIOTIKO TACIGIO 0ovolXTOD KOOIKO TTOL
vroompilel Vv katoveunuévn emelepyacio pHeyGAov OYKOL OEOOUEVDV. Apyikd
avantoydnke oto mavemothuo Berkley g California, oto gpyaoctipio AMPLAB
[25]-evéd apyotepa 0 mupHvac Tov KOdIKo dwpictnke oto idpvpe Apache Software
Foundation 6mov kot cvuvinpeitan éktote. H apyikn d1absom éywve otic 30 Maiov tov
2014 xon éxtote eivan €k TV Kopveaiwv otn Alota Tov 1Wpvuatog. H televtaia
otafepn €kdoon givonn 1.6.1 6mov dnpootevnke otig 9 Maptiov tov 2016.

Emoxkonnon

To Spark mopéyetl pio Sema] Yo TOV TPOYPOUUATIGUO VITOAOYICTIKOV CLUGTASMV UE
«OLOTNPO» TOPUAINAMGLO SEFOUEVOV KOL AVEKTIKOTNTO GTO GOAALATO VAIKOV-0KOLLOL
KoL 0V KATO10G VITOAOYIG TG TALPOVGLAGEL TPOPATLOL 1) EKTEAEGT] TOV TPOYPAULATOS OEV
0o otopatnogt aAld Ba dtapolpdost TV eKTEAESTN 6TOVG dtaBEatong Koo,

‘Exer og kevipiko d€ova pia doun dedopévaov n omoio kaAeiton resilient distributed
dataset (RDD [26]) ,éva moAVGOVOLO-HOVO Y10 AVAYVOGCT-0EG0UEVOV SLOUOIPOCUEVOV
0TO GUUTAEYLOL TV VTOAOYLIGTAV, TO OTTO10 S0 TNPEITAL GE VAL AVEKTIKO GTO GOAALOTO
TpOTO. AvortOydnke ®g amdvTnon 6TOVG TEPLOPIGUOVG ToL povtélov MapReduce to
omoio akoAovOel o GUYKEKPIUEVT] POT OEOOUEVOV OC OOUN OTO KOTOVEUNUEVO
npoypappote: Ta MapReduce mpoypdupata dwafdlovv ta dedopéva 16680V an’ To
dioko e@appolovv pia cuvapon 6€ OAQ To OEGOUEVE, OUASOTOLOVV-KUELDVOLVY TO
OTOTEAEGLLOTO KO TOL 0moONKeVOLY 61O 610KO.

H dwBeoipdémra tov RDD dtevkoAbvel v €paployq 1060 TOV ETOVOANTTIKOV
alyopifumv, 6mov EMOKENTOVTOL TO GOVOAO TV OEOOUEVMOV TOAAES POPEG OE Eva
Bpoyo, 600 kol TNV OOPACTIKN-OlEPELYNTIKY avdAvon dedopévov, TV Y
TOPAOELYHO ETAVOLAUPAVOLEVT] EKTEAEST] epOTNUATOV o€ o Pdon oedopévov. H
anddoon tétolwv papuoydv (oe ovykpion pe to Apache Hadoop o didonun
MapReduce viomoinon) propei va ovénbei katd tééeic peyébouc.

—. 120 110

L]

2 g0

;E. ¥ Hadoop
o 60

£ ® Spark
§ %0 0.9

o 0 :

Eymua 13. Spark evavtiov Hadoop

To Spark amottel €va SoyEPIOT GUUTAEYUATOG KOl £VOL KOTAVEUNUEVO GUGTNLO
amobfkevong. Q¢ dwyeplotr]  ovumiéypoatoc to  Spark  vmootnpilet
avtovopo(standalone) Swyepioty, Hadoop Yarn [27] kour Apache Mesos [28]. Qg
KATOVEUNUEVO cOoTN arofnKevong vTooTnPileTon po evpeia YKAUO CLGTNUATOV,
ovumeprappavouévev tov Hadoop Distributed File System (HDFS [29]), MapR File
System (MapR-FS [30]), Cassandra, OpenStack Swift [31], Amazon S3 [32], Kudu
[33] 1 dAA@v Tpocappocuévav(custom) AVGEMV.
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Amoteleiton amod Tig €ENG dopKéG HovadEG:

MLlib

learning)

Apache Spark

Yynua 14, Aopkég povadeg Spark

Apache Spark / Core

To Spark Core givau 0 Oepélog AiBog Tov cuvorikoD mpdtlekt. [Tapéyel Kataveunuévn
OTOGTOAY, €PYACLAV, XPOVOOPOLOAGYNOT Kot Pacikég Asttovpyieg 16050V 6600V Ot
omoieg yivovtol S1afEGIIEG LEG® TOV TPOYPOUUATIOTIK®OV demapmv (o€ Java, Python,
Scala [34] ka1t R [35]) pe xévipo to RDD. Avtf n diemoepn kobpeotilel éva
AELTOVPYIKO-avVATEPTG TAENG LOVTELD TTPOYPOUUUOTIGLOV:

‘Eva wpdypappa mov ovopdletor «Odnyoo»(“Driver”) emkoleitonr mopdAinieg
Aertovpyieg 0mmg ot “map,filter,reduce” og éva RDD clhvoro mepvavtag o cuvaptmon
oto Spark, m omoio. dpoporoyel TV ekTéAeon NG GLVAPTNONG TOPUAANAA ©TO
VIOAOYIOTIKO GVumAeypa. AvTtég ol Asrtovpyieg kot emmpooheteg Ommwe ta. “joins”
naipvouv éva RDD g eicodo kot mapdyovv éva véo RDD. Ta RDD givot apetdpinteg
JopEG OedoUEVMV Kal 01 AELTOVPYIES TOVG EIVAL OKVIPES, 1) OVEKTIKOTNTO GTO GOAALOTO
emtuyybvetal pEcw TS TapaKorovOnong g yevearoyiag kdbe RDD, tng axoAiovBiog
TOV AELTOVPYLUOV TTOV TO TOPNYUYOV, MGTE VO UTOPECEL VO OVOKOTAGKELOOTEL O
nepintwon anmielag dedopévov. Ta RDD prnopodv va mepiéyovv omotodnmote tHmo
Python, Java 1} Scala avtikeiuévov.

Extoc tov  RDD-oriented(RDD-npocavatolopuod)  cuvoptnolakod  TOmov
TPOYPOULOTIoNOV, TO Spark mapéyet 600 kAe16T00 THTOL drapotpaldpeveg petapintés:
uetaPAntég petadoong (broadcast variables) ot omoieg avagpépovial oe dedopéva. Lovo
pog avayvoon omov yperaloviorl va glivar dabéoipa oe OAOVS Tovg KOUPOLS KoL Ot
GLCOMPELTEG.

Waorker Node

Executor | cache

-
Driver Program /_; Task Task

SparkContext Cluster Manager
—‘:‘ Worker Node

¥ Executor | cache
p-

Task Task

A 4

/

Yynuo 15. Spark apyrtektovikn

29



Spark SQL

To Spark SQL &ivat éva cvotatikd otnv kopven tov Spark Core to omoio eiGayet Eva
véo tomo dedouévev gv ovopott DataFrames o omoiog mapéyer vmootypiEn yu
dopnuévo Ko muopnuéve. dedopéva. Ilapéyxelt ovykekpyévn yAdooo Yo vo
dwyeprotei to. DataFrames og Scala, Java 1 Python. TTopéyet eniong vrootpién SQL
YADOOOG pE SIEMAPEG YPOUUNG EVTOA®V Kot To dtakopoti ODBC / JDBC.

Spark Streaming

To Spark Streaming a&tomotel tnv wavomta tov Spark Core yia dpopordynon yio va
ekteéoel avaAvon pong dedopévav (streaming analytics). Xwpilet ta dedouévo og pivi
ocwpovg kol ektehel petaoynuatiopodc RDD oe avtodg tovg pkpovg cmpovg
dedopévmv. AvTOG 0 OYEOUGUOC EMTPENEL TO 1010 GUVOAO KOIIKA TOV YPAPTNKE Yo
avaivorn cwpov(batch analytics) va ypnowomombei yia avéivon podv(streaming
analytics).

MLlIib Machine Learning Library

To Spark Mlib amoteAei éva kataveunuévo mhaicto punyavikng pbnong oty Kopuen
tov opnva tov Spark. E&attiag tov 0t peydAo puépog g apyitektovikng tov Spark
etvar Baciopévn oty Kataveunpuévn pviun tvor £og Kot 9 eopég ypnyopotepo am’ to
Baoiopévo oto dioko Apache Mahout. TToAloil kowvoi adydpiOuol GTaTIoTIKNAG Kot
uNYavikng pabnong viomomdnkay oto MLIIb ot omoiot amhomolodv peyding khipakog

ayeyobg unyavikig udbnong.
GraphX

To GraphX eivon mhaicto kotovepunuévng eneéepyaciog ypaemy oty Kopuen Tov
Apache Core. TTapéyet éva APl yia tnv ékppaon VOGS VTOAOYIGHOD YPAPOL TOL UTOPEL
vo. povtelomombei otnv apaipeon Pregel kot pdiicta Pedtiotomomuévng eKtéAeong.

Onwg to Apache Spark apywkd Eexivnoe og epevvntikd npoypappo oto AMPLAB tov
US Berkley xotr otv Databricks[36] kot apyotepa 600nke g dwped oto Apache
Software Foundation kot 6to mpoypappa Spark.

4.5 Epyaleia Tpoypoppaticpod wov ¥poiporot]onkay

Kd&Be epyadeio e mAatpdpuag mov avantdydnke Eexympiotd, vrootpilet po gvpeio
YKOUO atd YADOCGEG TPOYPAUUATIGHOV divovTag eveMElo 0G0 avapopd TV ETIAOYY.
[Mop® Olo avtd xdamown epyoieion delyvovv vor €xovv KOADTEPN VROGTAPIEN OF
OULYKEKPIUEV]  YADOOO TPOypappatiopod ommg 1o Spark yw 1  yAdooo
Tpoypoppoticpov Scala.
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I'h®ooeg TpoypappatTicpov
Xpnotporombnkay 600 YAOGGEG TPOYPOUUATIGHOD 01 0Toieg eivar ot ENG:
o Scala

H Scala omotelel pio yAdooo mpoypoppoaticpod yevikov okomov. 'Exel mAnpn
VTOGTNPIEN GLVAPTNOLOKOD TPOYPOUULOTIGHOD KOl EVOL TOAD 10(VPO GUGTI L0 GTOTIKOD
TOMOV. ZXeS10GUEVT] Y1 VO EIVOL AOUKOVIKT), TOAAEG POPEG GYESUOTIKEG ATOPAGELG TNG
YADGGOG EUTVEDGTNKOY O’ TNV KPLTIKT TV eEAMAelyemv tglava. O mnyaiog Kodkog
uetappaletol o Java bytecode £tol dote 0 eKTEAECIUOG KOOIKOAG TOL TPOKVTTEL
UTopel va TpEYEL € oL EIKOVIKT pnyovn Java. Ymoomnpilel apKetd yopoKInploTiKa
GLVOPTNGLOKOV TPOYPUULOTIGHLOV.

e Python

H Python eivar po gupémg ypnoponotodpuevn vyniod emmédov YEVIKOD GKOmOV,
SIEPUNVEUTH, SLVOUIKT] YADGGO TPOYPOUUATIGHOV. AnovpyhOnke and tov Guido van
Rossum 1o 1990 kot 1 tehevtaio €kdoon eivoun 3.5.1 otig 7 AekepPpiov tov 2015. H
oXEO1OGTIKN TNG PLAOGOMT0 Jivel ELPOCT GTNV EVKOAIN OVAYVMOONG KMOKO KaODS
oVVTOEN TNG EMTPETEL GTOVS TPOYPOUUOTIOTES VO YPAPOLY TOAD AYOTEPO KMOOKA 0T’
ott n C++ 1 n Java, sivol KotdAANAN Yo TpoypaupaTo KpNG oAAG Kol peyding
KMpokog kobmg kot peyddn vmoot)pién o Piplodnkes. Ymootnpiler moArd
TOPOSEYHATO  TPOYPOUUATIGHOD  OTt®¢  aviikelwevootpapn  (object-oriented),
npootaktikd (imperative), cuvaptnolaxd( functional) kot Sradikacticd(procedural).

[poypappatiotikd tokéta ko Bipirodnkeg

Mo v mpoypappotiotiky exoen pe tnv Cassandra ypnoyomombnke évag odnyodg
neldtn(client driver) o DataStax Python Driver for Apache Cassandra[37]. H
tedevtaio €kdoomn givar 1 3.3.0 001y6g 0w tdg dovdevel amokAeloTikd pe v Cassandra
Query Language v3 (CQL3) kat pe to uoikd tpotokorrd g Cassandra mapéyovrag
vroopiEn v ekdocelg 1.2+. T v Python vrootpilovtan ot ekddoeric 2.6, 2.7, 3.3,
3.4. Eivor avotytod kddika katm o’ v ddewa g Apache.

INa v extédeon mpoypoppdtov oto Spark ypnoyonombnke to APl g Apache yuo
Scala [38].

"o v ovvdeon tov Spark pe tv Cassandra ypnowporoidnke 0 Spark Cassandra
Connector g Datastax ywr Scala [39](o omoiog eivar otv éxdoon 1.6.0 M2),
emrpénovtag v ékbeon tov mvakov(tables) g Cassandra oe Spark RDDs kot to
avtioTpoPo, Omwg emiong Kot TV ektédeon gpomuatov CQL otic epapproyég tov
Spark.

Eniong eykataotddnkay n Java kar ypnoomodnke n ipiiodnkn Requests [40] yua
Python n onoia amotehei pio HTTP BifAodnkm, acpain Kot e0KOAN G xpron Yo TovV
TPOYPOLUATIOTY.

o v Tpoypappatiopévn ektéleo Tmv SCript ypnolporoOnke o cron[41] , évog job
scheduler tov Linux.
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Spark Cassandra Connector

-
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Yynua 16. Cassandra ko Spark péom Connector

Emoxkonnon keparaiov

Ta kOpro epyareio Tov ypnoonomOnkoy ivar to Zabbix, n Apache Cassandra kot to
Apache Spark.O Loyot ov ypnotpomomdnkay to KOpLo GLYKEKPIUEVO EPYAAEiaL:

Zabbix

To Zabbix éyst Rest API péom tov omoiov givat duvath 1 GvtAnon Tov SE30UEVMV TOV
TOPAYEL PECH TPOYPOUUATOV LEITE 1OTOPIKOV €ITE OEOOUEVAOV TOV TAPAYOVTOL
Covtava. Emtpénet v ektédeon povtivov og kbbe Agent. Emiong extdc tov EToumv
po@ik divet n dvvatodTTa fabidg TapapeTpomoinong kot eveMéiog.

Apache Cassandra & Apache Spark

Ta dVo avtd epyareia amotelohv TEXVOAOYIES OLYUNG OTOVG TOUEIS TOVGS, Etvan epyaieia
OV OVOTTUGCOVTOL Paydaio To TEAELTOLN ¥POVIO KO Ol ETOOCELS TOVG Elval Amd TIG
KOADTEPEG 6€ GUYKPLoN e GALeG ADoelg Tov KukAopopovv [42]. Avutd 6e cuvdLAGUO
ue Tov Spark Cassandra Connector tn¢ Datastax o onoiog dievkoAbvel o€ peydio Pabud
™mv mpdoPacn tov Spark.

O1 ekd00E1g TV EPYOLEI®V OVTMV:

Python 3.4

Scala 2.10.4

Java 1.8.0_72-b15

ApacheSpark 1.5.2

Apache Cassandra 3.2

Zabbix 3.0

Spark Cassandra Connector 1.5.0

DataStax Python Driver for Apache Cassandra 3.0.0
Requests 2.9.1

32



Kepdioro 5

H apyrtektoviki TS TAUTQOP OGS

H vrodour tov gpyactnpiov ypnowomnotei to Openstack pio dwpedv kot avorytod
KOdko Thateopuo yro. Yanpesieg Népovg (Cloud Computing) mapéyovioag Ymodoun
o¢ Ynnpeoio (Infrastructure as a Service). H vrodoun avti ypnoiponoteital ox’ to
HEAN TOV gpyaotnpiov Kavovtag ypnion ewkovikodv pnyavov (virtual machines) ot
omoigg dnpovpyovvtal oo to dwxepiotn (@dministrator) tng vmodoung.

5.1 H apyrrektovikn

O ewovikég pnyovég KaBdG Kol 0l QUGIKEG UNYOVEG TOL €PYOCTNPiov TaPEXOLV
YPNOULOL OEOOUEVQL Y10 TOV SLOYEIPLGTH TG VTOSOUNG TO 0010 GKOTOG TG TAATPOPLLOG
Ba etvar va Ta cLAAEYEL Ko va Ta amoBnkevel o o BAcn 0ed0UEVOV Yo LETETELTO
eneepyacio Kol TOPOVCIOGN TOV OTOTEAECUATOV OTOV OlOYEPLOTH YL TNV
TOPAKOAOVONON TNG LANPEGIAG KOt TN ANYN ATOPACEDV.

H apyrrektovikn g mhateoppog yopiletot otig €ENg dopkég Hovadeg:

e  Ymnpeoio [Hapaxorovdnonc
H ocvykexpévn vimpecia etvar veedBovn yuo ) cvveyy cuAloyN Kot TpodOnon
TOV OEOOUEVOV TOV EIKOVIKOV Unyavav yuo omodnkevon ot Bdon Asdopévav.

e Ympeoio Metagopag Apyeimv
H vanpecia ooty sivar vaevbovn yoo v petagopd kot amobfkevon twv log
apyeivv mov Tapdyovy ot vanpeocieg Tov Openstack ot Paon.

e Ympeoioa Avaivong Agoopévov

Ta dedopéva mov Bo mapdyovv ot vanpecieg TaparkorobOnong ko Metapopdg
Apyelov Ba emeepyalovtal, TapEXoVTos PN TANPOPOPIN Y1 TOV OLUXELPLOTN
0V Népovg Kot Ba amoBnkevovtar otn Bdomn Asdopévov.

e  Ympeoio Aiema@ng pe Tov AloyeipioTi)
Eivor  povéoa mov epeovilel 610 Stoyelptot) ypnoun ainpoeopic and to
OTOTEAECLOTO TNG ENEEEPYOCIOG, OTOLUONTOTE GTIYUN O OAXEPLOTNG T (NTNOEL

e Bdon Agdopévov

H Baon oedopévav amotedel T0 GUVIETIKO KPIKO OA®MV TOV TOPATAVE HOVAI®V
napéyovtag aflomotioc T060 OTIS €YYPOPES OGO KOl OTIS OVOYVMOGES TOV
OTTOLTNTIKOD OYKOV SEGOUEVADV TNG TAUTPOPLLOG.

33



Ynnpeoia Ynnpeoia Ynnpeoia
Meragopag HapaxorovOnong Avdivong
Apyeiov Agdopévamv

A

v
\ 4 v

Baon
Agdopéverv

Ynnpeoia
Aemagnc
pe Tov AwayeiproTiy

Zyqua 17, Zynpotikd StypopLilor opyITEKTOVIKNG TNG TAATQOPLOG
Béln mov kataAnyovv ot Bdon onpaivouy eyypoen Kot BEAN Tov pELYOLY CTUAIVOLY

avayvoon.

5.2 Avaivon TV vInpEcLOV

Ynnpeoio HapakorovOnong

Connector cassandra

I
I
yd\:):) @l—— Zabbix - Cassandra|_] _ﬁ/%
I
I

Yyuoa 18. Yranpeoio apoakorovOnong

[Ip®dTo cvoTaTIKG GTOYXELD TNG HoVAdIS Elvart TO TPOYpappo Zabbix to omoio GuAAEyEL
dedopéva yio tov emeepyasty|, Tn LV, TO 016K0, TO O1KTVLO, EPAPUOYES K.O., OO TIG
EIKOVIKEG UNYOVEG.

Yvykekpipéva, oe kabe ewovikny unyovn (VM) eykabiotaton évag Zabbix Agent o

onoiog otéhvel ta dedouéva otov Zabbix Server. O Zabbix Server culAéyel ta ototyeia
7oV ToY oTéAvouv ot Agents divovtog T SuvaTtOTNTA EKUETAAAEVLGNG TOVG.
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To emdpevo cuotatikd Koppdtt g povadog sival o Zabbix - Cassandra Connector
Kol amoTeEAEITO Atd dVO VITOUOVADEC:

H npodt a&loroidvtog to Zabbix API, kavel ortuara(requests) otov Zabbix Server
Kot emAéyel to Ogdopéva mov Ba cvAAéSer M mAoTEOpuo. Ko 1 dgvTEPM
ypnouonowwvtag tov connector tng Python yia Cassandra mpowbei to dedopéva owtd
6mov B amobnievtovy ot Pdon dedopévav. OVGLUCTIKG TPOKELTAL Y10, Lo GELPA OO
Python Scripts vebbvva yia v obvdeon tv 600 epyoreimv.

Ynnpeoio Metagopdc Apyeiov

Log Cassandra jm— _,M/ (éwﬁ

Connector cassandra

Zyua 19. Yanpeosio Metagopdc Apyeimv

H Ymnpeoia Metagpopdag Apyeiov amoteleitarl and po ogpd Python Scripts to omoio
&yovv TpodcPaon og log apyeio Tov mapdyel 1 puoikn vodoun tov gpyactnpiov. Ta
apyeio ovtd ovoldovior kot kbdbe @opd mOL KAmTOL KOVOLPYLL TANPOPOPin
onpovpyeiton amodnkeveTanl oe TPAYUATIKO YPOVO 6T BACT SEOUEVOV LUE CKOTO TNV
peténerta eneepyocia.

Ynanpeoio Avaivong Aedopévev

Analysis cassandra

I
| .
| i(\z_ Spark Cassandral__ W/w
I
I

Yyuoe 20. Yanpeoio MapakorovOnong

H Ymnpeoia [TopakorobOnong amotereitar amd to Spark to omoio péow tov Spark-
Cassandra Connector tng Datastax yw Scala amoktd npdécfacn oty Cassandra yio
aviyvoon kot gyypaen. Enelepydletonr ta dedopéva mov mopdysl 1 PYACTNPLOKY
vrodoun Kot ov eivan amodnkevpéva ot Pdon dedopévev Kot Emetta amodnkevet To
amoteAéopoto wicm oty Pdon. Tn dovield avty avaraupaver o Spark Cassandra
Analysis mov dnpovpynbnke amotehovpevog ovolactikd ard Scala Scripts,ydpn oto
API tov Connector g Datastax kot tov API tov Spark, to omoio avaiapfdvovy thv
avayvoon tov dedopévav an’ v Cassandra,mmv eneéepyacio 1660 amevbeiog ot
Baom dedopévov 6co kat oto Spark Cluster aAld kot Thv yypaer| TV amoTeEAECUATOV
g enelepyaciog avtng ot Pdon dedopévov.
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Ynnpeoio Aiena@ig pe tov Avayeiprot|

Data S —7/%

Show cassandra

Zyua 21, Yanpeoia Atenagng pe tov Aloyelptot

H Yanpeoio Aemapnc pe tov Awyeiplot amoteleitan amd pio ogpd Python Scripts
T0L 07010, EKTEAMMVTOG TOL O OOYELPLOTIG ATOKTA OO ToTE oTiyun embopel tpocPaon
ota dgdopéva Tov apdyel n Yanpecio Avaivong Aedopévmy.

Xapn oy vanpecia ot ,6VVOVALOVTOG ATOTEAECUATO O’ TH PUGIKT] VTOSOUN Kot

TIG EIKOVIKEG UNYOVES, O OLOYEPLOTNG TG LITOOOUNS UTopEl va d€L Yp1 oL GTotKElo Yo
v dtoyeipton me.
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Kepdraro 6

Hewpapatikn drodikacio

6.1 YAomoinon tg mhat@iéppog

H viomoinom g mAatpopuag £ytve oty vwodoun tov gpyactnpiov. To epyactniplo
neptaapPaver 11 Dell Servers Power Edge r220 kd0e évag amd tovg omoiovg drabétet
eneEepyootn Intel Xeon 4-core ota 3.2 GHz, pviun 8GB ko dicko 1 TB. H cuvolikn
vrodoun dnAadn dabétel 44 mupnveg, 88 GB ko 22 TB.

[Ma 116 avaykeg ™ TAATEOpLOG YpNoLoTOmONKaY 6 EIKOVIKES PN OVEG O 0TTOiEG Elva
GLVOEDENEVEG GE OIKTLO :

e sparkl - 10.0.2.7 pe 2 core CPU, 4GB RAM «at 40 GB disk
e spark2 - 10.0.2.8 pe 2 core CPU, 4GB RAM «at 40 GB disk
e cassandral - 10.0.2.9 pe 2 core CPU, 4GB RAM «at 40 GB disk
e cassandra2 - 10.0.2.10 pe 2 core CPU, 4GB RAM ka1 120 GB disk
e zabbix - 10.0.2.11 pe 1 core CPU, 4GB RAM ka1 40 GB disk
e (dataservice - 10.0.2.12 pe 1 core CPU, 4GB RAM ka1 120 GB disk

Y& OAEC TIG EIKOVIKEG UMY OvEG givarl eykoteotnuévog o Zabbix Agent.

Ta sparkl, spark2 omotehodv 710 sSpark cluster pe eykateomuéva T
Java,Scala,Spark,Spark Cassandra Connector ka1 tov Spark Cassandra Analysis mov

dnuovpynOnke.

Ta cassandral, cassandra2 amoteAoVv Tovg Servers tov cassandra cluster pe
gykoteotnuéva ) Java ko tnv Cassandra.

Ytov zabbix gykatactdOnke o Zabbix Server.

Téhog otov dataservice eivon eykateotnuéva, n Biobnkn Requests yio Python, o
DataStax Python Driver for Apache Cassandra kot ot  Zabbix - Cassandra
Connector,Log Cassandra Connector kou Data Show ov dnpiovpynionkav.

6.1.1 Zabbix

Onwg avaeépbnke kol Topamdve o€ KAOE o amd TG TOPaTIvVED EIKOVIKES UNYOVEG
gykataotdOnke omd évag Zabbix Agent, o Zabbix Server eykatactdbnke oto VM

zabbix.

Ymv mapapetponoinon(configuration) tov Zabbix dnpovpynnkav ot Tapakdto
Hosts:
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NAME & APPLICATIONS ITEM5  TRIGGERS  GRAPH3  DISCOVERY VEB INTERFACE TEMPLATES STATUS

Cassandra-1  Applications 12 tems 70 Triggers43  Graphs 12 Discovery 2 WWeb  10.02.9:10050 Enabled
Cassandra-2 ~ Applicafions 11 tems 70 Triggers43  Graphs 12 Discovery 2 \Web  10.0.2.10:10050 Enabled
data-sevice  Applicafions 11 lfems70  Triggers4s  Graphsi2  Discovery2  Web  10.02.12:10050 Enabled
Spark-1 Applications 11 lfems70  Triggers4s  Graphsi2  Discovery2  Web  10.027:10050 Enabled
Spark-2 Applicafions 11 tems 70 Triggers4s  Graphs 12 Discovery 2 Web  10.0.2.8:10050 Enabled
zabbix-server  Applications 11 ftems 70 Triggers 43 Graphs 12 Discovery 2 Web  127.0.0.1:10050 Enabled

Synua 22. Zabbix eEvnmnpetntéc

‘Emerta dnpuovpynnke pio opdda (group) yio Aoyovg opyaveoons oAl Kot yio Adyoug
evKkoMag Omwg B avaivbel mapokdtw. To group mov dnuovpyndnke ovoudleton

r

“Thesis servers” 6mwg QaiveTol 6TNV TAPAKATO EKOVA.

Thesis servers Hosts 6 Templates Cassandra-1, Cassandra-2, data-service, Spark-1, Spark-2, zabbix-server

Yynuo 23. Zabbix opdado eEumnpetntdv

Ta dedopéva ta omola Béhovpe va cvAréEovpe yio v kGBe €KOVIKY pnyovn
yopilovtol o€ TPELG KATNYOpiES:

o Ta tov eme&epyaotn, TN LVAKY, TO SIKTVLO KO TO 3{0KO TOL GUGTHUATOG
e [ oxavodieg(triggers)
e [ TOVG TOPOLG TOV KOTAVAADVOLY Ol EPAPHUOYEG

Kdabe eéummpetmtig Omwg ¢aivetor ko mopamdve meptroppdver  Egoappoyég
(Applications). Ta Applications ypnoiorolovvtal yo. TV OROSOTOINGT TV

Avtikeipévov (Items) ta omoia Ba elcdyovpe ot Bdon dedopévov.

[ tov kaBe e&ummpetnt Ta Applications ta onoio emhéyOnkav eivar to e€Rc:

APPLICATION a ITEMS
CPU [tems 13
Filesystems [tems 5
Memary [tems 5
Metwork interfaces [tems 2

Yynua 24. Zabbix epoppoyéc

Ta Applications mpoépyovtor an’ 1o £towo mpdtvmo (template) mov vanqpye oto
Zabbix, to Template OS Linux .Eivai avaykoio vo avaeepfel 6Tt yio va emrevydel
aAloyf| ot ovTikeipeva orolovdnmote template sivon amapaitnto petd v epoppoyn
ToL va yivel amocvvdeon (unlink) péow mapapetporoinong tov host. ‘Etot ta Items
pévouv aAAd TAEOV elval EQIKTN 1) EQOPLOYN OAAAYDV.
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Ta Items to omoia emAéyOnkav yia elcaymyn ot Bdon eivor to e&ng:

o Ta tov eneéepyoot

HAME

O Interrupts per second

(] Processor load (1 min average per core)
J Processor load (5 min average per core)
(] Processor load (15 min average per core)
(] Context switches per second

(] CPU idle ime

] CPU interrupt time

(] CPU iowait time

(] CFU nice time

@ CPU softirg time

(W] CPU steal time

] CPU system fime

J CPU usertime

TRIGGERS KEY &
system.cpu.intr
Triggers 1 system.cpu.load[percpu,avg1]
system.cpu.load[percpu,avgh)
system.cpu.load[percpu.avg15]
system.cpu.switches
system.cpu.utilidle]
system.cpu.utilinterrupt]
Triggers 1 system.cpu.util.iowaif]
system.cpu.utill,nice]
system.cpu.utill,softira]
system.cpu.util] steal]

system.cpu.util] system]

system.cpu.util[user]

Yynuo 25. Zabbix avtikéylevo eopoyng yio tov eneEepynotn

e T pvipn

NAME TRIGGERS
Free swap space

Free swap space in % Triggers 1
Total swap space

Available memory Triggers 1

Total memory

KEY a
system.swap.size[ free]
system.swap.size[ pfree]
system.swap.size[ total]
vm.memory.size[available]

vm.memaory.size[total]

Yynuo 26. Zabbix avtikéyevo epopproyng yo. T Lvnun

e [0 to dioko

MNAME
IMounted filesystem discovery: Free inodes on / (percentage)

Mounted filesystem discovery: Free disk space on/

IMounted filesystem discovery: Free disk space on/ (percentage)

Mounted filesystem discovery: Total disk space on/

Mounted filesystem discovery: Used disk space on/

TRIGGERS KEY a

Triggers 1 vis fs.inode(/ pfree]
vis fs.sizel/ free]

Triggers 1 vis 5 size[/ pfree]

vis fs.size/ total]

vis fs.sizel/ used]

Yynuo 27. Zabbix avtikéyevo epapuoyng yio. tov dicko
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e T to dikTVLO

HNAME
Metworl interface discovery: Incoming networlk trafiic on eth0

Metworl interface discovery: Outgoing networlk trafiic on eth0

TRIGGERS

Yynua 28. Zabbix avtikéyieva epappuoyng yio to diktvo

KEY a

net.ifin[etho]

net.if out{eth0)

INTERWVAL

58

58

To domua 5 devteporéntwv (INTERVAL 5s) givan mapapetponoinomn mov £yive o€
O6hovg Tovg efumMPETNTEG Kol Yo OAa TO. ovTikeipeva KoBdg Too SCripts mov
dnpovpynOnkay yia va £4ovv TpdcPacn 6Ta TopATavED aVTIKEILEVA Eival oyedtacuéva
wote vo Aappdvouv tipég Kabe 5 dgvtepdienta ,0mmg Ba poavel ko TapakdTo. Av dgv
dAlale to ddotua, og Kabe emavainymn to. SCripts Oo ewonyayov oty Pdon ta idia
dedopéVa TOAAATAES POPEG TO Omoio ivar avemBounTo.

O1 oxovddres OV YpNGLLOTOONKOV:
Warning lete/passwd has been changed on [HOST.NAME]}

- Configured max number of opened files is too low on [HOST. NAME]}
- Configured max number of processes is too low on {HOST.NAME]}

Warning Disk 11D is overloaded on {HOST. MAME}

Vlounted flesystem discovery: Free disk space is less than 20% on volume

WVarning Mounted filesystem discovery: Free inodes is less than 200 en valume [

Hast infarmation was changed on {HOST.NAME]}
Host name of zabbix_agentd was changed on {HOST MAME}

Hostname was changed on (HOST.MAME]}

Lack of available memory on server [HOST.MAME]}
Lack of free swap space on {HOST.NAME]}

Less tham 5% free in the value cache

Less tham 25% free in the configuration cache
Less tham 25% free in the history cache

Less tham 25% free in the text history cache

Less tham Z5% free in the trends cache

Less tham 253 free in the vnmware cache

Maore than 100 items having missing data for more than 10 minutes
Processor koad is ton high on [HOST.NAME]}

Too many processes on {HOST.NAME]}

Too many processes running on {HOST.NAME]}

‘iersion of zabbix_agent(d) was changed on {HOST.NAME]}

Zabbix agent on {HOST.NAME]} is unreachable for & minutes

Zabbix alerter processes more than T5% busy

Iyua 29. Zabbix Xxavddieg o)

L IRRRFLRLLAE )
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Zabbix configuration syncer processes mare than T5% busy

Zabbix db watchdog processes more than T5% busy
Zabbix discoverer processes more than T5% busy
Zabbix escalator processes more than 75% busy

Zabbix history syncer processes more than TEH busy
Zabbix housekeeper processes more than T5% busy
Zabbix hitp poller processes more than 75% busy
Zabbix iemp pinger processes more than T5% busy
Zabbix ipmi poller processes mare than 75% busy
Zabbix java poller processes more than 75% busy
Zabbix poller processes more than 75% busy

Zsbbix proxy poller processes more than TE: busy
Zabbix self-monitoring processes more tham T5% busy
Zabbix snmp trapper processes more than T5% busy
Zabbix timer processes more than T5% busy

Zabbix trapper processes more than T5% busy

Zabbix unreachable poller processes more than T5% busy
Zabbix vnware collector processes more than 753 busy

{HOST.MAME]} has just been restarted

Yynua 30. Zabbix Xxavodiec B)
O1 okavddrec Tpoépyovtor an’ to template tov Zabbix “Template OS Linux”.
Mo ™ Aqyn dedopévov Yo TIg EQapPUOYEG TOV TpEYOoLV oe kG eEvanpenty NTav

amapaitn 1 dnuovpyia evog script. Avtd €yve péom tov frontend tov Zabbix. To
script eaivetatl 6TV TopaKAT® KOV

Scripts
[ MAME a TYPE EXECUTE ON COMMANDS
(J CPU-RAM UTIL PER PROCESS Script  Agent :E:‘:i

Eyua 31. Zabbix script

Xapn oty €vioAn PsS aux mov pumopet vo tpé€el oe kdbe agent kabictaton dSvvatn M
OLAAOYY| OTOlKEIOV YIoL TN UVAUN Kol TOV EMEEEPYOOTN TOL KATAVUAMVEL KAOE
gpappoyn mov tpéxet. H eviodn visudo ypnoipomnoteiton yio epeavion anotelecudtov
ooumepAapPavopréVoL Kot Tov Foot.
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10.0.2.7 10.0.2.8 10.0.2.9 10.0.2.10 10.0.2.12

Zabbix Zabbix Zabbix Zabbix Zabbix
Agent 1 Agent 2 Agent 3 Agent 4 Agent 5

10.0.2.11 |Zabbix Zabbix

Server Agent

Yynua 32. Xoumieyua Zabbix
6.1.2 Zabbix - Cassandra Connector

O Zabbix - Cassandra Connector amoteleitar amnd tpia python script. To
Zabbix_Scriptl givatl vevBuvo yio v dwyeipton Towv Items mov tepthopfavoviol oo
Applications Memory, CPU, FileSystems kot Network Interface. To Zabbix_Script2
givar vevbvvo Yo T dwoyeipion TV okovdaAdv kot to  Zabbix_Script3 yio
dtaxeipton TV S£30UEVOV TOV 0POPOVY TOVG TOPOVS GE EMECEPYAOTIKN 1YV KoL VAT
OV KOTOVOADVOLV Ol EQOPLOYES TTOL TpEYEL TO KABe VM.

Kowd kat yio t1¢ Tpeig povtiveg eivar n motoroinon. Kavovrog login ypnoyonowdvrog
T0 Ovouo, YPNOTN Kol TOV KOOWKO Tpocfacng ,0mm¢ mopovclaleTol TapaKiTo,
anoktape Eva vopuoua motomoinong (authentication token) kot pmopodpue va Exovpe
npooPacn otov Zabbix Server.

url = "http://10.0.2.11/zabbix/api jsonrpc.php"
headers = {"Content-Type":"application/json-rpc"}
user = 'Admin'
password = 'zabbix'
login={
"Jjsonrpc": "2.0",
"method": "user.login",
"params": {
"user": user,
"password": password
},
"id": 1,

"auth": None

}
r = requests.post(url,headers=headers, json=login)
self.auth =(r.json())['result']
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Zabbix_Scriptl — read_zabbix.py

H npd™ povtiva givar vrevbovn yio ) Aqyn TV 1o tpocpatov TGV Tov Items,
nov avikovv oto Applications “Memory, CPU, FileSystems ka1 Network Interface”,
an’ Tov Zabbix Server. Avto kdvel 10 TPOTO KOUUATL TNG POVTIVAG.

group="Thesis servers"
memory = { ###memory
"Jsonrpc":
"method":
"params": {
"output":

112.011

14
"item.get",

["name","key ","lastvalue","lastclock","itemid","hostid"],

"group":

"application"
},
"auth":
"id": 1

auth,

###cpu
"jsonrpc":
"method":
"params": {

"output":

cpu
IIZ'OII

group,

"Memory",

4

"item.get",

["name","key ","lastvalue","lastclock","itemid","hostid"],

"group":

"application"
},
"auth":
"id": 1

auth,

disk ###disk
"jsonrpc":
"method":

"params":

= {

"Output" .

group,

vCopu" ,

"2.0",

"item.get",

{

["name","key ","lastvalue","lastclock","itemid","hostid"],

"group":

"application"

},
"auth":

"idnr 1
}

###network
"jsonrpc":
"method":
"params":

net

group,
"Filesystems",

auth,

"2.0",
"item.get",

{

"output":
["name","key ","lastvalue","lastclock","itemid","hostid"],

"group":

"application"

},
"auth":
"id": 1

group,
"Network interfaces",

auth,
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#get cpu data
r = requests.post (url,headers=headers,json=cpu)
x=r.json() ['result']

#get ram data
r = requests.post(url,headers=headers, json=memory)
y=r.json() ['result']

#get disk data
r = requests.post(url,headers=headers, json=disk)
z=r.json() ['result']

#get network data
r = requests.post(url,headers=headers, json=net)
w=r.json() ['result']

Xpnowonowwvtag t uébodo item.get tov zabbix api pmopovue va mhpovpe To
dedopéva axpipdg mov BEAOVLE.

Méow g ypnomg g mapopéTpou “output” Aappdvoovue ta otoryeio mov BELOLLE Vi
TO OVTIKEIPLEVO HOG, GUYKEKPIUEVA TO OVOUO, TOL OVTIKEWWEVOL “Name”, 1 Tiun
“lastvalue”, to «ledi tov avrikewévov “Key 7, mn otiyun mov €ywve 1
uétpnonlastclock”, o kmdwkdg tov aviikeévov “itemid” kot tov owkodecmdTN
“hostid”.

Méow g mapapétpov “application” emiéyovpe ta avtikeipevo mov OELovpe.
XPNOOTOIDVTAG TNV TOPAUETPO “group” katd v peAAovTiKY Tpocheon ki dAL®V
eEumnpeTNTOV TOT0OETMOVTOS TOVG GTO 1010 Group dev xpelaleTorl dSLOKOMTN TG POVTIVOG

KaOdG avtopata Tpootifetor o vEog eEumnpetn g Kot ta dedopéva péovv otn Pdaon).

To devtepo Koppdtt TG povtivag etvat vTELOLVO Yo TNV ATOONKELON TOV FEOOUEVMV
avtov otnv Cassandra.

result=x+y+z+w

cluster = Cluster(['10.0.2.9','10.0.2.10",9042])
session = cluster.connect ()
insert statement = session.prepare (

)

for w in result:
session.execute (insert statement, [uuid.uuidl () ,int(w['lastclock
"1) ,wl'name'] ,w['key '],w['lastvalue']l,int(w['itemid']),int(w["hostid

"11)

session.cluster.shutdown ()
Tao amoteAéopato TOL TPONYOVLUEVOL TUNUATOG TNG povTtivag cuvoyiloviot yio va
TePAGTOLY 01N Pdon oe Eva eviaio epdTUa(qUEry). ENUOVTIKO KOUUATL TOV KOOUKO,

givon o1 éroleg dnimoelg (prepared statements ) péow TtV omoimV VILAPYOLY OPEAT
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oV am6d0on Kabdg ekteELEiTOL TO 1010 QUErY £0TM KoL [LE OLOPOPETIKEG TOPAUETPOVG.
Ext0¢ t0v dAAwv dedouévav eticdyetar poll pe to kabe aviikeipevo kot éva Eexmploto-
povadiko kKAedi yio kabe ototyeio g Pdong, to uuid dote va Eeympilel an’ To dAa
o€ MEPITTOON EIGOY®YNS TNG 1010V aKPP®G oTOLYEIOL.

O mopoamdve KOSKIS 6TV TANPT TOL LOPON KOl LE TPOTOTOGELS TPEYEL GUVEXOUEVOL
otov server dataservice kou kabe 5 devtepdlenta mpowbel Too dedopéva Kol To
amofnkevel otnv Cassandra.

O TAPNG KOIKAG TG POLTIVOS OTTMG Kot OA®V TV LTOAOIT®V TapovctdleTal 6To
[Tapaptua B.

e Zabbix_Script2 — zabbix_triggers.py

H povrtiva avt givar vrevBovn yuo T GOALOYH TANPOPOPIDOV Y10 TIG GKOVOIGAES TOV
K@0e eEumnpetnTy).

cluster = Cluster(['10.0.2.9","'10.0.2.10"',90421)
session = cluster.connect ()

url = "http://10.0.2.11/zabbix/api jsonrpc.php"
headers = {"Content-Type":"application/json-rpc"}
group="Thesis servers"

insert statement = session.prepare (

trigger = {

"jsonrpc": "2.0",
"method": "trigger.get",
"params": {

"output": [
"triggerid",
"description",
"priority",
"lastchange",
"value",
1,
"group": group,
},
"auth": auth,
"id": 1,
}
r = requests.post(url,headers=headers,json=trigger)
result=r.json() ['result']
taim=time.time ()
for w in result:

host = {
"jsonrpc": "2.0",
"method": "host.get",
"params": {
"output": "hostid",
"triggerids" : w['triggerid'l],

},
"auth": auth,
"id": 1,
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r = requests.post(url,headers=headers, json=host)

hostid=r.json () ['result'][0]["hostid']

session.execute(insert statement, [uuid.uuidl(),taim,int(w['trig
gerid']) ,w['description'],int(w['priority']),int(w['lastchange']),int
(hostid)],int(w['value'])1])

session.cluster.shutdown ()

Ta dedopéva mov OELoLVLE Vo TEPAGOLLLE Y10 TV KAOE oKavoain gival Egxmpioto uuid,
N YPOVIKN oTiyun mov eAReOn n uétpnon, o id g trigger,teprypaen yio. avOpdmivn
AVAYVOOT), TPOTEPALOTNTA UE TNV EVVOLN TNG GNUAVTIKOTNTOG TNG 6KavOaANg kat to id
tov e&umnpetnh. Xpnowomowdvtag tnv trigger.get tov zabbix api Aapfdvovue 6Lo ta.
dedopéva mov ypetalopaote ektog o’ to hostid kabmg 1 cvykekpiévn pébodog dev to
vrootnpilel onv mapovoo ££0d0 yi' avtd ypnoiporomdnke kol n péBodoc host.get
o6mov ypnoponotdvtag o triggerid amoktdpe kot To. hostid mov yperaldpacte yio va
Eeympilovpe to i avnkel oe moov. Ot okavodAeg mov GLAAEYOVTOL gival OVTEG TOV
givon evepyomomuéveg péom tov eidtpov value otny trigger.get.

To tedevtaio KOppdTt €ivat To TEPACUA QVTMOV TOV dESOUEVMV oTr BdoT).

e Zabbix_Script3 — zabbix_script.py
H tpitn povtiva tov Zabbix - Cassandra Connector givon vrevOovvn yia tnv extédeon
tov zabbix script ps aux otovg zabbix agents Tov group kot péc® avtov va kadictatal

duvatn 1 amobnKeLSN dEGOUEVOV TTOL APOPOVV TNV EMEEEPYACTIKT 1YV KOL TH UVAUN
OV KOTOVOAMVEL 1] KAOE EQapoyn oTov KaOe eEumnpetnTy|.

cluster = Cluster(['10.0.2.9",'10.0.2.10",904217)
session = cluster.connect()
url = "http://10.0.2.11/zabbix/api jsonrpc.php"

headers = {"Content-Type":"application/json-rpc"}

insert statement = session.prepare (

groupid = 8

host = {
"jsonrpc": "2.0",
"method": "host.get",
"params": {
"output": ["hostid","host"],
"groupids" : groupid,
},
"auth": auth,
"id": 1,
}
r = requests.post(url,headers=headers, json=host)

hostids=r.json() ['result']
for i in hostids:
script exec = {
"Jsonrpc": "2.0",
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"method": "script.execute",

"params": {
"hostid" : i['hostid'l],
"scriptid" : 5,
},
"auth": auth,
llidll: 1
}
r = requests.post(url,headers=headers,json=script exec)

script=r.json()['result']['value']
script2=str(script) .split('\n")

for j in range(2,len(script2)):
x=gscript2[j].split ()
c= x[10:]
command = " '.join(c)

session.execute (insert statement, [uuid.uuidl () ,int(time.time())
,int(i["hostid']) ,x[0],int(x[1]),float(x[2]),float(x[3]1),x[8]1,%x[9],co
mmand])
session.cluster.shutdown ()

O1 mopomdve povtiva ypnoiponotet t néBodo script.execute yio tnv extéleon tov psS
aux script. Xpnowonowbdvtag tn puébodo host.get mepropiCovpe v extéleon g
povtivag Hovo yio Tovg eEumnpettég Tov group. To tedevtaio Koppdtt ivot veHbvvo
Yol TNV TPOTACLOKT AVAALGN KOl TO TEPAGLO TOV dEGOUEVMV GTT| BAoT).

Onwg éxel avapepOei Ko Topamdve ol ta SCript tpéyovv kdbe 5 devtepdrento doTE
va eEacPolleTal 1 AETTOUEPNG KOTAYPAPT TV TANPOPOPLDOV. X& YEVOOKDIKA Yo
python avto yivetat:

while True:
start time = time.time () #start time of execution
zabbix script.execution #this line is pseudocode

exec_time = time.time()-start time
time.sleep (abs(5-exec_time)) #end time of execution

10.0.2.11
Zabbix
Server

10.0.2.12
zabbix-cassandra
connector
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6.1.3 Log Cassandra Connector

10.0.2.12
Log Cassandra
Connector
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Zyuo 34, Dopmieyua Ynpeosioc Metopopds Apyeiov

O Log Cassandra Connector amoteleital amd pio. GEPE POLTIVOV Ol OTOoies gival
vevBuveg yuoo ™ peTopopd Twv dedopévav  amd to log apyeia ,mov Tapdyovv ot
vnpeoieg tov Openstack, ot Pdon dedopévav. Toco o Log Cassandra Connector 66o
ko ta log apyeia Bpiokovrol otov host 10.0.2.12 .

[T cvykekpipéva ot vanpecieg amd TG omoieg cLAAEYovpe TAnpogopieg eivor ot
glance_controller, neutron_computel, neutron_controller kot nova_controller.

Ta apyeio Tov omoiwv ta dedopéva mepvape ot faon elval ta eENG:
e Amo glance_controller

glance-api.log.1
glance-registry.log.1

e Amo neutron_computel
neutron-linuxbridge-agent.log.1

e Amd neutron_controller
dhcp-agent.log.1
I3-agent.log.1
nova-consoleauth.log.1
nova-novncproxy.log.1
nova-scheduler.log

e Amd nova_controller
nova-api.log.1

nova-consoleauth.log.1
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"Eyxovpe otidéet and pa povtiva yio kébe apyeio. Meletdvrog ta apyeio, ot povtiveg
opadomolovvtat o€ 600 KoTnyopieg 66ov apopd tn doun twv log mov dafdlovv. Adyw
TOV OTL Ol PoVTiveg OAeG Exouvv mopdpota dopnr| o avorlvBel po amd avtég. Xe mAnpn
HOPOY| 0TS KOl 01 VITOAOITES POVTIVEG TOL EIvOL AVOYKOIES Y1t TV TAATQOPLLOL Lo Oa
epeaviotovv oto Iapapmmua B.

filename = 'Server Logs/nova_ controller/nova-api.log.l'
x=1 #o0ld lines

y=1 #new lines

cluster = Cluster(['10.0.2.9','10.0.2.10",9042])
session = cluster.connect ()

insert statement = session.prepare (

while True:

try:
with open(filename, 'r') as f:
X=y
y=sum(l for in f)+1
if y<x:
x=1

for i in range(x,vy):
l=linecache.getline(filename,i) .rstrip()
12=1.split ()

session.execute (insert statement, [uuid.uuidl () ,12[0],
12[11,12[2]1,12[3],12[4],12[e],"
".join(12[7:1)1)
linecache.clearcache()
time.sleep(10)

except KeyboardInterrupt:
print ('Session closed")
session.cluster.shutdown ()
sys.exit ()

H mopomdve povtive givar vrevbovn ya to apysio “nova-api.log.1”. Kabe 10
devtepOienta eAEYYEL oV TPOoTEOMKE VEQ TANPOPOpPie 6TO apyeio Kol TEPVAEL TO VEQ
dedopéva otn Paon. Adym g evong tov log apyeiov va Eekvave an’ v apyn opov
QTAooLvV €va cLYKEKPIUEVO HEYEDOC (Ko amofnKevovy GLUTIEGUEVO TO apyelo) NTav
ATOPOITNTOG £VOG EMTAEOV EAEYYOG Y10, TNV AELITOLPYIL THG POVTIVOLG.

6.1.4 Spark & Spark Cassandra Analysis

"Eyovtag ta dedopéva mov BEAovpe 6t Pdon enduevo 6tddlo eivan n avaivon toug. Ot
servers 10.0.2.7, 10.0.2.8 amotehovv to spark cluster. Kot otovg dvo server eivai
gykateotnuévol ot worker nodes mov givar vevbvvor yuo v enegepyacio. O master
node mov dayepiletan to cluster eivon eykateotuévog otov 10.0.2.7 dmwg emiong Kot
o Spark Cassandra Connector mov eivat vtevbvvog yio v npocPacn tov Spark oty
Cassandra. OLo. avtd TopovG1aLovIoL 6TO TOPAKAT® GO
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10.0.2.9 10.0.2.10
Master node
Worker node Worker node
Spark Cassandra Connector

Spark Cluster
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Zyquo 35, Zopmieypa Ynpeoiog Avaivong Aedopévev

O Spark Cassandra Connector amoteleitar amd oktd Scala mpoypdupoto to omoia
ektedovvton o’ tov master node. Ta mpmta entd emelepydlovior dedopévo TV
EIKOVIK®V UNYOVAV KoL TO OYO00 TV PLUGIKOV UNYOVAV TNG VITOSOUNG.

Ta kOpro HEPM TOV TPOYPOUUATOV OVTOV givor Tar eENG:
e Scala Script 1

To npmdto mpdypappa givar veevBuvo Yo v €ay®YN TOV HEGOL OPOL TV TILAOV TOV
TOGOGTOV YPNGILOTOINCNG TOV €MeEEPYNOTH O’ TO YPNOTH, TNG SBESIUNG UVANG,
TOL H1KTHOV Kot TOL dickov Tov KAbe e&vmnpetnth. O1TpdTES dVO PEHOdOL “Where” kot
“select” avtiotoyya eivar péBodot Tov exktelovvTol ot Paon amevbeiog. Tty kN pog
apyrtektovikn 6mov to Spark Cluster kot to Cassandra Cluster givat og dtapopeTikong
Servers givotr KaAvtepo amd amoymn peimong ¢ Kivnong Tov dktHhov va yivetol to
Bacwkd eurtpdpiopo tov dedopévov amevbeiog ot Pdon kot Oyl HETOPOPE TV
dedopévaov kat eneepyacio ansvbeiog an’ to Spark Cluster.

Ene10m 1 where dgv emtpénet v emthoyn ToAamAGV KAEWOLOV TG 10105 GTHANG OTHV
vrdpyovca £kdoon tov APl ypnoporolodue v “filter” mov avrkel oto Spark API.
‘Emerta. ypnoonowdvrac v teyviky MapReduce Bpickovpe toug pcovg 6povg twv
dedopévmv. Téhog amoBnkevovpe To dedopéva ovtd ot Pdaon pe ™ péEBodo
saveToCassandra. ITpw v amofnkevomn Tov de0UEVOV O TIVOKOG TOV TPOEKLYE O’
mv collect petatpdmnke oe Alota pe €Etpo mAnpogopiec ywoo to table Twv
OTOTEAECUATOV.

val conf = new
SparkConf (true) .set ("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis 1",
conft)
val rdd= sc.cassandraTable("spark", "z'")

val current time=System.currentTimeMillis/
val n =
val myfilter = current time-n¥ *
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val rdd2=
rdd.select ("hostid","value","itemid","key") .where("timestamp>=? and

timestamp<=?",myfilter,current time).filter(x=>x.getString("key")=="v
m.memory.sizelavailable]" || x.getString("key")==
"system.cpu.util[,user]" || x.getString("key")=="net.if.in[eth0]" ||
x.getString ("key")=="net.if.out[eth0]" || x.getString("key")==
"vfs.fs.size[/,used]")

val z =

rdd2.map (x=>((x.getInt ("hostid") ,x.getInt ("itemid") ,x.getString("key"
)), (x.getFloat ("value"),1))) .reduceByKey ((x,y)=>(x. 1 + y. 1, x. 2 +
y. 2)) .collect

def uuid = java.util.UUID.randomUUID

var myList = List[(java.util.UUID,Int,Int,String,Float)]()
for (i<- z){
myList =
(uuid,current time.toInt,i. 1. 1,i. 1. 3,i. 2. 1/i. 2. 2) :: myList
}
val x =
sc.parallelize (myList) .saveToCassandra("spark","z statsl",SomeColumns
("uid"," timestamp","hostid","key","value"))

e Scala Script 2

To debtepo mpoOypoppa eivor vrevbovo yo v gaywyn TOL TOCOGTOD TOL O
eneepyaotg Eemépace Eva KatOEA oty Ttapovoa kdoon tnv Tun 30).To ypovikd
ddotua petapdiretar 6Twg kot oto Scala Script 2 onwg embopei o dwayeproTng. TNV
napovoa Ekdoor ta dedopéva mepropilovtal oTn pa nuUépal.

val conf = new SparkConf (true) .set("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10™)

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis 2",
conf)

val rdd= sc.cassandraTable("spark", "z'")

val current_time=System.currentTimeMillis/\OOO.t;\mt
val n = 1
val myfilter = current time-n*3600%*24

val lim : Float = 30

val rdd2= rdd.select("hostid","itemid","value",
"key") .where("timestamp>=? and
timestamp<=2?",myfilter,current time).filter(x=> x.getString("key")==
"system.cpu.util[,user]")

val z =
rdd2.map (x=>(x.getInt ("hostid") , (if(x.getFloat("value")>=1lim) 1 else
0,1))) .reduceByKey ((x,y)=>(x. 1 + y. 1,x. 2 + y. 2)).collect

def uuid = java.util.UUID.randomUUID

var myList = List[(java.util.UUID,Int,Int,Float,Float)]()
for (i<- z){
myList =
(uuid,current time.toInt,i. 1,1lim,i. 2. 1.toFloat/i. 2. 2.toFloat)
myList
}
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val x =
sc.parallelize (myList) .saveToCassandra("spark","z stats2",SomeColumns
("uid"," timestamp","hostid","lim","value"))

e Scala Script 3

To Scala Script 3 anoOnkever otnv Cassandra tig evepyomompéveg oKavoarles Kabdg
K0l TO TOGOOTO TNG SLAPKELG TOL NTAV EVEPYOTOINUEVEG GE GYECT LLE T OEPKELN TTOV
NTOV OTEVEPYOTOMNUEVESG GE SLAGTNLOL LLLOG NLLEPOS Y10 OAEG TIG EIKOVIKEG UNYOVEC.

val conf = new
SparkConf (true) .set ("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis 3",
conf)

val rdd= sc.cassandraTable("spark", "z triggers2")

val current time=System.currentTimeMillis/1000.tolnt
val n = 1
val myfilter = current time-n*3600%*24

val rdd2= rdd.where("timestamp>=? and
timestamp<=2?",myfilter,current time).select("triggerid","description"
,"priority","lastchange","hostid","value")

val z =
rdd2.map (x=>((x.getInt ("hostid") ,x.getString("description”) ,x.getInt (
"priority"),x.getInt("lastchange") ,x.getInt("triggerid")), (1f(x.getF1l
cat("value")==1) 1 else 0,1))) .reduceByKey((x,y)=>(x. 1 + y. 1,x. 2 +
y. 2)).collect

def uuid = java.util.UUID.randomUUID
var myList =

List[(java.util.UUID,Int,Int,String,Int,Int,Int,Float)]()
for (i<- z){

myList =
(uuid,current time.toInt,i. 1. 1,i. 1. 2,i. 1. 3,i. 1. 4,i. 1. 5,i. 2
. l.toFloat/i. 2. 2) :: mylList
}
val x =

sc.parallelize (myList) .saveToCassandra("spark","z stats3",SomeColumns
(lluidll , "
timestamp","hostid","description","priority","lastchange","triggerid"
,"value™))

e Scala Script 4

val conf = new
SparkConf (true) .set ("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis 4",
conf)

val rdd= sc.cassandraTable("spark", "z proccesses')

val current time=System.currentTimeMillis/1000.tolnt
val n = |
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val myfilter = current time-n¥ *

val rdd2=
rdd.where ("cpu>?", ) .select("hostid","user","cpu","command") .where (
"timestamp>=? and timestamp<=?",myfilter,current time)

val z =
rdd2.map (x=>((x.getInt ("hostid") ,x.getString("user") ,x.getString("com
mand")), (x.getFloat ("cpu"),1))) .reduceByKey ((x,y)=>(x. 1 + y. 1,x. 2
+ y. 2)).collect

def uuid = java.util.UUID.randomUUID

var myList = List[(java.util.UUID,Int,Int,String,String,Float)] ()
for (i<- z){
myList =
(uuid,current time.toInt,i. 1. 1,i. 1. 2,i. 1. 3,i. 2. 1/i. 2. 2)
myList
}

val x =
sc.parallelize (myList) .saveToCassandra("spark","z stats4",SomeColumns
("uid"," timestamp","hostid","user","command","value"))

To Scala Script 4 anofnkevel otnv Cassandra yio ke eEvmnpetnth T0 PHEGO OPO TOV
TOpOV TOL KaTovol®vel 1 KAOe dlepyacic OAMV TV YPNOTAOV oe piol MUEPA.
Xpnowonoteitor To erAtpdpiopo “cpu>0.1" yio TNV amoeLYY| KOTOYPOPNG LETPTCEDV
Yo SlEPYacieg o1 0TolEg KOTAVOAMVOVY EAGYIGTOVS TOPOVC.

e Scala Script5

To Scala Script 5 amofnkever otnv Cassandra yio kéfe eEvmnpentn TIg depyacieg
6mov N ypnoponoinon tov eneepyaot Eenépace Eva KotdeAuedm lim = 30 ) kabdg
KOl TO TOGOGTO oL 1M dlepyacia giye Eemepdoel oLTO TO KATOPAL GTN SLAPKELD LLOG
NUEPQG.

val conf = new
SparkConf (true) .set ("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis 5",
conf)

val rdd= sc.cassandraTable("spark", "z proccesses')

val current time=System.currentTimeMillis/
val n =

val myfilter = current time-n* *

val lim : Float =

val rddz2=
rdd.where ("cpu>2", ) .select ("hostid","user","cpu","command") .where (
"timestamp>=? and timestamp<=?",myfilter,current time)

val z =
rdd2.map (x=>((x.getInt ("hostid") ,x.getString("user") ,x.getString("com
mand™)) , (if(x.getFloat ("cpu")>=1lim) else
;1))) .reduceByKey ((x,y)=>(x. 1 + y. 1,x. 2 + y. 2)).collect
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def uuid = java.util.UUID.randomUUID

var myList =
List[(java.util.UUID,Int,Int,String,String,Float,Float)] ()
for (i<- z){
if (1. 2. 1'=0){

myList =
(uuid,current time.toInt,i. 1. 1,i. 1. 2,i. 1. 3,1lim,i. 2. 1.toFloat/
i. 2. 2) :: myList
}
}
val x =

sc.parallelize (myList) .saveToCassandra("spark","z stats5",SomeColumns
("uid"," timestamp","hostid","user","command","lim","value"))

e Scala Script 6,7

I'o ta Scala Script 6,7 wo)ybet 0,11 yio tar 4,5 avtioToyo pe T dtapopd 6Tt avti yio Tov
emeEePyaoTn TO OEOOUEVA APOPOVV TN UVAUT. AVTO yiveTan avTikadioTdvTog T AEEN
“cpu” pe ™ AéEn “ram”.

e Scala Script 8

val conf = new
SparkConf (true) .set ("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis 8",
conf)

val rdd= sc.cassandraTable("spark", "logs 1")

val current_time=System.currentTimeMillis/\OOO.t;\mt

val format = new java.text.SimpleDateFormat ("yy-MM-dd")

val mydate =format.format (new java.util.Date())

val rddz2=
rdd.select ("id","priority","service","host") .where("date=?" ,mydate)

val z =
rdd2.map (x=>((x.getString("service") ,x.getStringOption ("host")), (1£f(x
.getString("priority")=="WARNING") 1 else
0,if(x.getString("priority")=="ERROR") 1 else
0,1))) .reduceByKey ((x,y)=>(x. 1 + y. 1,x. 2 +y. 2,x. 3 +
y. 3)).collect

def uuid = java.util.UUID.randomUUID

var myList =
List[(java.util.UUID,Int,String,Option[String],Int,Int,Int,Float,Floa

810
for (i<- z){

myList =
(uuid,current time.toInt,i. 1. 1,i. 1. 2,i. 2. 1,i. 2. 2,i. 2. 3,i. 2
. l.toFloat/i. 2. 3,i. 2. 2.toFloat/i. 2. 3) :: myList
}
val x =

sc.parallelize (myList) .saveToCassandra("spark","log statsl",SomeColum
ns ("uid","timestamp","service","host","warning","error","sum","warper
" ,Herrperll))
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To Scala Script 8 mepvder oty Cassandra oe kobnuepvi Bdaon tov appd Kot to
TOCO0GTO TMOV TPOEBOTONGEMY “Warnings” kot cPAANATOV “errors” oe oy£on Ue Tov
apOuod TV TANpoPopldV Tov Topdyel to Openstack.

Onwg avaeépbnke Kot TOPATAVEO 0l POLTIVES PIATPAPOVY TO. dEGOUEVA Y10 OVAAVOT
OVYKEKPIUEVOD YPOVIKOD OLUCTLOTOG. XTNV TAATEOPUO 7TOL ONUIOVPYNOULE Ol
TOPATAV® POVTIVES KAVOLUV avaADcelg o kabnuepvi Baon pe tn Porbeta Tov cron.

@@ *** -/ [spark.sh
Symua 36. TIpoypappaticpévn EKTELECT] TOV TPOYPOUUATOV TNG VINPECTOS VAALONG

JESOUEVDV

H vmnpeoia Spark Cassandra Analysis omwg ¢aivetal oty mopandve eikovo kade
uépa otig 12 1o Ppddv extelel ta mopomdve scala scripts.

To “spark.sh” Bpioketatl 6t0 mapaptnuo B.

Emniong n k@O povtiva amodnkevetl ta amoteAéopata encéepyaciog o€ 61kd Tov table.
6.1.5 Data Show

H povéado Data Show givor vaevBovn yioo v gUEAVIOT TOV OTOTEAECUATOV TNG

avdAvong Tov dedoUEVEOV TTOV YIVETOL, MOTE O JLUXEPICTNG TNG VITOSOUNG Va. EXEL LLdL
EIKOVA Y10, TNV VITOOOLLY.

10.0.2.12
Data
Show
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Zyqua 37. Zopmieypo Y mnpeciog Atemagng e tov Alyelplot

Yvykekpéva amotereitar and 12 povtiveg o1 omoieg mapovsidlovtal mapakdT®m 6Gov
apopd TN xpNon Tovg.

resultsl_1.py

H povtiva resultsl _1.py epgavilel 610 Sayeplot ¢ TAATEOPUOG TNV MUEPTOLOL
XPAON TG CPU Yoo OAeg TIg €ovikKeES pnyovés. To ypovikd Pabog eppdviong
aroterecudTov aAldlel avdloyo pe Tig avaykeg tov oayeptot. Katd avtdv tov
TPOTO 0 OloYEPLOTNG Uropel va avalnmoel ta anoteréspota 6to Bdbog ypdvov mov
Kpivel avaykoaio yio Ty Aym g amdpocns Tov KAAEITOL va TApEL. AVTO emTLYYXAVETOL
pe TN ypNon UETOPANTAG TUNG OGOV apOopd TO YPOVIKO JUCTNUO ETAOYNG TOV
anotedeopudtov. Ta amoteAécpato sppaviCovtal opadomomuéva Katd e&umnpetnt
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Kol EMEITO KOTA TMuepounvio. MOTE Vo OlELKOAVVOVTOL Ol GLYKPIGELS HETOED
NUEPOUNVIDV.

cluster = Cluster(['10.0.2.9','10.0.2.10"'7])
session = cluster.connect ()

results = session.execute("SELECT hostid,value, key,timestamp FROM
spark.z statsl ")
current time =int(time.time())
week time= current time-int(sys.argv[1l])*3600%24
a=[]
for row in results:
if (row.timestamp>= week time and
row.key=='system.cpu.util[,user]"):

a.append((row.timestamp,datetime.fromtimestamp (row.timestamp) .s
trftime('%sd %b %y'),row.hostid,row.value))
a.sort (key=lambda x:(x[2],x[0]1))

print ('CPU AVG')
for x in a:

print(x[1],x[2],x[3] ,'%")
session.cluster.shutdown ()

Me mopdpolo Aoywkn Kwvovvtor kKot OAEG Ol LWOAOUTEC POVTIVEG Ol OTOieg
napovstaloviotl 6To Tapdptnpa B.

resultsl 2.py
Eppdvion muepnoov pécov 6pov ToL SIKTLOKOD OYKOL 7OV EIGEPYETOL O’ TIG
EIKOVIKEG UNYOVEC.

resultsl 3.py
Epgdvion nuepnolon pésov 6pov Tou SIKTLOKOD GYKOV oL EEEPYETOL AT’ TIC EIKOVIKEG

HNYOVEG.

resultsl_4.py
Eppdvion tov pécov 6pov g dtobéoiung pviung otn Odpkelo g NUEPAS TMV
EIKOVIKOV UNYOVOV.

resultsl 5.py
Epgpdvion nuepniolov péocov 0pov 1ov dickov OV YPNGUYLOTOLEITAL TOV EIKOVIK®V
HNYovav.

results2.py
Epgdvion tov m106ocstol otn dtdpKela TG NUEPOS OTTOV 1 YPNOT TOL ENEEEPYACTN OTIG
ewovikég unyaveég Eemepvdiet to 6pto 30%.

results3.py
Epedvion tov evepydv oKovOIA®V TOV EIKOVIKOV UNYOVOV 0TN O18pKELD TN NUEPOC.
Eniong epoaviletal To m06ootd evepyomoinong ot SLdpKELD TG NUEPOS.

results4.py
To results4.py eivar vevBuvo yio TV EUEAVIOT] TOL NUEPTIGLOL UEGOV OPOL ¥PHONG
EMEEEPYACTN TOV EQUPLOYDYV OV TPEYOLV GTIG EIKOVIKESG UNYOVES.
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resultss.py

To results5.py eivar vrevBuvo Yo TV EUPAVION TOV EPAPUOYDOV TOV 1) YPNOT TOL
eneepyaot Eemepvaetl 10 30% kabdg Kot T0 TOG00TO 6T drdpkeld (ONG TOLG TOL
EemePVAVE OVTO TO VOVLLEPO.

results6.py
To results6.py eivar veHOvVVO Y0 TV ELEAVIOT] TOV NUEPTIGLOV LEGOV OPOL YPNOTG TNG
LVIUNG TOV EPAPULOYADV TOV TPEYOVV GTIG EIKOVIKES UNYOUVEC.

results7.py

To results5.py &ivar vedHbvLVO Yoo THY EUPAVION TOV EQOPUOYDOV TTOL 1) YPNON NG
pvnung Eemepvaer to 30% xobdG kot T0 mMOc00TO oTn ddpkeln (NG TOVG OV
Eemepvave 0VTO TO VOVULEPO.

results8.py
Epedvion tov apifpod tov £180T01ocEmV Kol TOV GEUAUATOV TOV VINPECIOV TOV
nopayel To Openstack.

O\eg Tic mapamdve pouTiveg TIG TPEYEL O OOYEPIGTNG TNG LTOJOUNG OTTOTE TO Embupel
pe okomd v eniPAeyn T0v GLVOAOL TG VITOOOUNC.

6.1.6 Cassandra

Mo va Aettovpyncovv O ta mOPATAVEO TPOYPALLATO TOL OnuovpynOnKay ivor
amapoitnn 1 onuovpyio TV katdAAniov tables, émwg kot M dnuovpyion Tov
KotdAAniov keyspace.To keyspace mov onuiovpynonke €xet replication factor pe tyun
2, OOTE GE MEPIMTOGN TTOL O £vaG O’ TOLG dVO Servers mabet (nud va vrdpyet Eva
avtiypa@o yia va ovoktnBodv ta dedopéva mov ypetdlovtat. Ot povtiveg dnpovpyiog
tov keyspace kot OAwv tov tables mov Smuovpyndnkav mapovoidloviar 61O
napaptnpa B.
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6.2 AToTELEOCNOTO TELPORUTIKNG OLUOIKAGIOG

2V mopovoa, evOTnTo ELEAVICOVTOL TO ATOTEAECUATO TG TELPAUATIKNG SLOOIKOGTOGC.
Apyikd eppaviCovior Kamowo oTotyelon TG VITOSOUNG €V Agrtovpyio, UETEMELTA TO
OTOTEAECLLOTO TG AVAALOTG OTTMOC ELPOVILOVTOL GTO PN OTH Kot TEAOG T GTOTYELD AVTA

GE YPOUPNLLATO.

qu,-‘,:f s, Spark Master at spark://10.0.2.7:7077

URL: spark://10.0.2.7:7077

REST URL: spark//10.0.2.7:6066 (cluster mode)
Alive Workers: 2

Cores in use: 4 Total, 4 Used

Memory in use: 5.7 GB Total, 3.5 GB Used
Applications: 1 Running, 49 Completed
Drivers: 0 Running. 0 Completed

Status: ALIVE

Workers
Worker Id Address State Cores Memory
worker-20160606155849-10.0.2.8-50001 10.0.2.8:50001 ALIVE 2 (2 Used) 2.9 GB (1800.0 MB Used)
worker-20160606155854-10.0.2.7-50000 10.0.2.7:50000 ALIVE 2 (2 Used) 2.9 GB (1800.0 MB Used)

Yynua 38. Spark kotd ) d1dpKela EKTEAEONG

Completed Applications

Application ID Name Cores Memery per Node Submitted Time User State Duration
app-20160608002450-0064 analysis_8 4 1800.0 MB 2016/06/08 00:24:50 ubuntu FINISHED 10s
app-20160608002108-0063 analysis_7 4 1800.0 MB 2016/06/08 00:21:08 ubuntu FINISHED 3.7 min
app-20160608001727-0062 analysis_6 4 1800.0 MB 2016/06/08 00:17:27 ubuntu FINISHED 3.6 min
app-20160608001344-0061 analysis_5 4 1800.0 MB 2016/06/08 00:13:44 ubuntu FINISHED 3.7 min
app-20160608001001-0060 analysis_4 4 1800.0 MB 2016/06/08 00:10:01 ubuntu FINISHED 3.7 min
app-20160608000946-0059 analysis_3 4 1800.0 MB 2016/06/08 00:09:46 ubuntu FINISHED 11s
app-20160608000453-0058 analysis_2 4 1800.0 MB 2016/06/08 00:04:53 ubuntu FINISHED 4.8 min
app-20160608000004-0057 analysis_1 4 1800.0 MB 2016/06/08 00:00:04 ubuntu FINISHED 4.8 min

Eyua 39. Hueprioa avaivon g povadag Spark Cassandra Analysis

ubuntu@cassandral:~5 nodetool status
Datacenter: datacenterl

Status=Up/Down
|/ State=Nermal/Leaving/Joining/Moving

-- Address Load Tokens owns Host ID Rack
UN 10.0.2.9 12.65 GB 256 ? bdc3b21e-3d1d-4231-bf4b-837cda6a9818 rackl
UN 10.0.2.10 12.34 GB 256 ? 5a99d84c-4a3a-4836-be36-2c85fc4d7743 racki

Note: Mon-system keyspaces don't have the same replication settings, effective ownership information is meaningless

Yynuo 40. Zroyeio Tov Cassandra Cluster

Table: z

55Table count: 3

Space used (live): 5869287402
Table: z_proccesses

55Table count: 7

Space used (live): 7708667347
Table: z_triggers2

SS5Table count: 1

Space used (live): 2784201
Table: logs_1

S5STable count: 1

Space used (live): 1069859

Yynuo 41. Meyébn Bacikodv mvakov tov Cassandra Cluster (oe bytes)
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ubuntu@dataservice:~$ ps ux|grep . /read_log

ubuntu 8750 2.5 0.4 464952 20180 ? sl Jun®5 349:20 Jusr/bin/python3.4 ./read_log5.py
ubuntu 11677 1.7 0.5 464892 22240 ? sl Jun®4 271:50 Jusr/bin/python3.4 ./read_log2.py
ubuntu 11794 1.7 0.4 464944 20196 ? sl Jun®@4 266:44 Jusr/bin/python3.4 ./read log3.py
ubuntu 11938 1.7 ©.5 464888 22136 7 sl Jun®4 268:41 Jusr/bin/python3.4 ./read_log4.py
ubuntu 12147 1.7 ©.5 464952 22132 ? sl Jun®4 269:14 Jusr/bin/python3.4 ./read_log6.py
ubuntu 12253 1.7 0.6 479120 28252 7 sl Jun®@4 273:52 Jusr/bin/python3.4 ./read_log7.py
ubuntu 12321 1.7 0.5 464888 22048 ? sl Jun@4 266:07 Jusr/bin/python3.4 ./read_log8.py
ubuntu 12413 1.7 0.6 466552 24468 7 sl Jun®@4 269:52 Jusr/bin/python3.4 ./read_log9.py
ubuntu 23013 2.5 0.6 466820 26456 7 sl Jun®3 411:50 Jusr/bin/python3.4 . /read_logl.py

Yynuo 42. Log Cassandra Connector ce ektédeon

ubuntu@dataservice:~$ ps ux|grep ./read_zabbix.py

ubuntu 10885 0.0 0.0 10432 632 pts/32 S+ 16:16 0:00 grep --color=auto ./read_zabbix.py

ubuntu 14999 3.7 0.6 469844 28040 pts/10 sl May28 932:00 fusr/bin/python3.4 ./read_zabbix.py
ubuntu@dataservice:~5§ ps ux|grep ./zabbix_triggers.py

ubuntu 10929 0.0 0.0 10432 632 pts/32 S+ 16:17 0:00 grep --color=auto ./zabbix_triggers.py

ubuntu 12067 10.0 0.6 468024 24488 ? Rl Jun®1 1951:41 Jfusr/bin/python3.4 /[home/ubuntu/./zabbix_triggers.py
ubuntu@dataservice:~$ ps ux|grep ./zabbix_script.py

ubuntu 10942 0.0 0.0 10432 632 pts/32 S+ 16:17 0:00 grep --color=auto ./zabbix_script.py

ubuntu 18387 7.5 0.6 470492 27892 7 sl Jun®4 1087:23 Jfusr/bin/python3.4 fhome/ubuntu/./zabbix_script.py

Yynuo 43. Zabbix Cassandra Connector ce ektédeon

Onwg avaeépbnke kot vopitepa o Sloyelptotig €xel tov €Aeyyxo tov PaBovg Tov
1GTOPIKOD EUPAVIONG amoTELECUATOV. AdOY® TOV OYKOL TMOV OTOTEAECUATOV GE
Kamoteg amd TG povutiveg avtd T0 YPoviKd dtdotnua Ba eivol dSoPOPETIKO OTIG EIKOVES
OV 0KOAOLOOVV.

ubuntu@dataservice:~$ ./resultsi 1.py 3
CPU AVG

04 Jun 16 10107 11.3896684564660645 %

05 Jun 16 101607 15.25981616973877 %
06 Jun 16 10107 16.09544563293457 %
@4 Jun 16 10113 4.6647562980651855
05 Jun 16 10113 3.5710127353668213
06 Jun 16 160113 160.278B5B638B7634277
04 Jun 16 10114 1.6922690868377686
@5 Jun 16 10114 0.7968800067901611
06 Jun 16 10114 3.3233907222747803
04 Jun 16 16115 0.9610705971717834
05 Jun 16 160115 0.51856896920204163
@6 Jun 16 10115 2.289595127105713 %
04 Jun 16 10116 8.555118560791016 %
05 Jun 16 10116 7.429680347442627 %
06 Jun 16 10116 13.619690895080566 %

@4 Jun 16 10117 13.073136329650879 %

05 Jun 16 10117 13.036809921264648 %

06 Jun 16 160117 13.055130958557129 %

Yynuo 44. Epedvion anoteleopdtov — resultsl 1 ywo 3 pépeg

FEEEESE RS

2y mopondve eKOvo epeavifovtol amoTeEAEGLATE TPIOV NUEPDV OGOV APOPd TO
péco O0po ypnong tov emefepyoct. To omoteléopoto OmMMG elval  EUQPOVEC
nepLapBavouy 6AoVG Tovg eELTNPETNTES TOL EMPAETEL 1| TAOTOOPLA poG. AALALoVTag
mv T 3 dnwg eaiveton Toparave LETOPAAAETOL I XPOVIKY] OIOPKELD.

IMa to 10w aroteAéopata e Tapomdve ,aAAd LdVo Yio To oToLYElD TNG TPOTYOVLEVG
NUEPAS TPEYOVLE TNV 1010 pOVTIVAL AAAL LT TN POPE e Tapdpetpo 1 oty extédeon.
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ubuntu@dataservice:~$ ./resultsi 1.py 1
CPU AVG

@6 Jun 16 10167 16.09544563293457 %

06 Jun 16 10113 10.278586387634277 %

6 Jun 16 10114 3.3233907222747803 %

06 Jun 16 10115 2.289595127105713 %

06 Jun 16 10116 13.619690895080566 %

06 Jun 16 10117 13.655130958557129 %

Yynua 45. Epedvion aroteleopdtov — resultsl 1 ywo 1 pépa

ubuntu@dataservice:~5 ./resultsl 2.py 2
NET IN AVG

@5 Jun 16 10107 0.6562932729721069 Mbps
@6 Jun 16 10107 0.6478733420372009 Mbps
@5 Jun 16 10113 ©.5537192821502686 Mbps
@6 Jun 16 10113 2.4415531158447266 Mbps
@5 Jun 16 10114 0.06827868521213531 Mbps
@6 Jun 16 10114 2.036731243133545 Mbps
@5 Jun 16 10115 0.2755546271800995 Mbps
@6 Jun 16 10115 2.1102490425109863 Mbps
@5 Jun 16 10116 0.5520468950271606 Mbps
@6 Jun 16 10116 2.358999729156494 Mbps
@5 Jun 16 10117 ©.5179293155670166 Mbps
@6 Jun 16 10117 0.5125313401222229 Mbps
Yynuo 46. Epedvion anoteleopdtov — resultsl 2

ubuntu@dataservice:~5 ./resultsi 3.py 2
NET OUT AVG

@5 Jun 16 10107 0.7263304591178894 Mbps
@6 Jun 16 10107 ©.7155547738075256 Mbps
@5 Jun 16 10113 0.5675655007362366 Mbps
@6 Jun 16 10113 4.089000225067139 Mbps
@5 Jun 16 10114 0.06780878454446793 Mbps
@6 Jun 16 10114 0.14164072275161743 Mbps
@5 Jun 16 10115 0.039960820227861404 Mbps
@6 Jun 16 10115 0.08457042276859283 Mbps
@5 Jun 16 10116 0.5778652429580688 Mbps
@6 Jun 16 10116 4.167891979217529 Mbps
@5 Jun 16 10117 ©.5913682579994202 Mbps
@6 Jun 16 10117 ©.58594810962677 Mbps

Yynuo 47. Epedvion anoteleopdtov — resultsl 3
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ubuntu@dataservice:~$ ./resultsi 4.py 2
MEM AVG AVAILABLE

@5 Jun 16 10167 3.4084036350250244 GB
06 Jun 16 10167 3.3800017833709717 GB
@5 Jun 16 16113 2.274883270263672 GB
@6 Jun 16 10113 2.2485976219177246 GB
@5 Jun 16 10114 2.828321695327759 GB
06 Jun 16 10114 2.6270668506622314 GB
@5 Jun 16 16115 3.23073825088500977 GB
@6 Jun 16 10115 3.1377100944519043 GB
@5 Jun 16 10116 2.201622247695923 GB
@6 Jun 16 10116 2.17960262298584 GB
@5 Jun 16 16117 3.3706703186035156 GB
06 Jun 16 10117 3.370842933654785 GB

Yynua 48. Epedvion arotelecpdtov — resultsl 4

ubuntu@dataservice:~5$ ./resultsi _5.py 3
DISK AVG

@4 Jun 16 10167 2.017038583755493 GB
05 Jun 16 101607 2.050236225128174 GB
@6 Jun 16 10167 2.0428037643432617 GB
4 Jun 16 10113 12.115259170532227 GB
05 Jun 16 10113 13.163304328918457 GB
@6 Jun 16 10113 12.639642715454102 GB
@4 Jun 16 10114 20.748212814331055 GB
@5 Jun 16 10114 21.77618980407715 GB
06 Jun 16 10114 21.88343048095703 GB
@4 Jun 16 10115 19.958454132080078 GB
@5 Jun 16 10115 21.081127166748047 GB
@6 Jun 16 10115 21.5394935560791016 GB
4 Jun 16 10116 12.180556575256348 GB
@5 Jun 16 10116 13.246230125427246 GB
@6 Jun 16 10116 12.754363059997559 GB
@4 Jun 16 10117 11.16576099395752 GB
@5 Jun 16 10117 11.9771760944213867 GB
06 Jun 16 10117 12.631508827209473 GB
Yynua 49. Epedvion arotelecpdtov — resultsl 5
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ubuntu@dataservice:~$ ./results2.py 2
CPU UTILIZATION MORE THAN 30%

05 Jun 16 10167 0.0

06 Jun 16 16167 0.0

05 Jun 16 10113 0.02707005640976429

06 Jun 16 10113 0.18385545909404755
05 Jun 16 10114 0.600057960723371319473
06 Jun 16 10114 0.016271932050585747
05 Jun 16 10115 0.0

06 Jun 16 10115 0.0

05 Jun 16 10116 0.6027678856626152992
06 Jun 16 160116 0.18360386312007904
05 Jun 16 10117 0.0

06 Jun 16 10117 0.0

Yynua 50. Epedvion aroteleopdtov — results?

ubuntu@dataservice:~$ ./results3.py 7

enabled triggers

@2 Jun 16 10107 Lack of free swap space on {HOST.NAME}
@3 Jun 16 10107 Lack of free swap space on {HOST.NAME}
@2 Jun 16 10113 Lack of free swap space on {HOST.NAME}
®3 Jun 16 10113 Lack of free swap space on {HOST.NAME}
®2 Jun 16 10114 Lack of free swap space on {HOST.NAME}
®3 Jun 16 10114 Lack of free swap space on {HOST.NAME}
@2 Jun 16 10115 Lack of free swap space on {HOST.NAME}
®3 Jun 16 10115 Lack of free swap space on {HOST.NAME}
®2 Jun 16 10116 Lack of free swap space on {HOST.NAME}
®3 Jun 16 10116 Lack of free swap space on {HOST.NAME}
@2 Jun 16 10117 Lack of free swap space on {HOST.NAME}
®3 Jun 16 10117 Lack of free swap space on {HOST.NAME}

Yynuo 51. Epedvion anoteleopdtov — results3

T W
e e e e W W - W W

ubuntu@dataservice:~% ./results4.py 1

AVG CPU UTILIZATION PER PROCCESS

85 Jun 16 18114 java -Xms1024m -Xmx1024m -XX:R 161.
@6 Jun 16 10114 /usr/lib/jvm/java-8-oracle/jre 154.
@6 Jun 16 10114 Jusr/lib/jvm/java-8-oracle/jre 209.
@6 Jun 16 10114 /usr/lib/jvm/java-8-oracle/jre 152.
@6 Jun 16 10114 Jusr/lib/jvm/java-8-oracle/jre 185.
@6 Jun 16 10114 java -Xms1024m -Xmx1024m -XX:R 169.
@6 Jun 16 10115 /fusr/lib/jvm/java-8-oracle/jre 160.
@6 Jun 16 10115 Jjusr/lib/jvm/java-8-oracle/jre 162.
@6 Jun 16 10115 /fusr/lib/jvm/java-8-oracle/jre 151.
@6 Jun 16 10115 Jfusr/lib/jvm/java-8-oracle/jre 167.
@6 Jun 16 10115 Jfusr/lib/jvm/java-8-oracle/jre 179.

Yynua 52. Epeavion onoteleopdtov — resultsd

1538696289062

[ Qe R R R R o R o R R

Ymv mopamdve ewovo €xel yiver pia €€tpa mopopeTpomoinon, vo epeavilet
ATOTEAEGUOTO LE XPNOT TNG CPU Ttapamdve and 150% Adyw tov peydlov 6yov Tmv
dlepyacidv mov epeavifovrot.
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ubuntu@dataservice:~$ ./results5.py 1

PERCENTAGE OF MORE THAN 30% CPU UTILIZATION PER DAY

86 Jun 16 10167 fusr/bin/python3 fus 1.0

@6 Jun 16 10114 Jusr/lib/jvm/java-8- ©.1625615805387497
@6 Jun 16 10114 fusr/lib/jvm/java-8- ©.07999999821186066
86 Jun 16 10114 fusr/lib/jvm/java-8- 1.0

@6 Jun 16 10114 Jusr/lib/jvm/java-8- ©.1607142835855484
@6 Jun 16 10114 /fusr/lib/jvm/java-8- 0.3384615480899811
86 Jun 16 10114 fusr/lib/jvm/java-8-
86 Jun 16 10114 fusr/lib/jvm/java-8-
@6 Jun 16 10114 fusr/lib/jvm/java-8-
86 Jun 16 10114 fusr/lib/jvm/java-8-
86 Jun 16 10114 jusr/lib/jvm/java-8-
@6 Jun 16 10114 fusr/lib/jvm/java-8-
86 Jun 16 10114 fusr/lib/jvm/java-8-
86 Jun 16 10114 fusr/lib/jvm/java-8-
86 Jun 16 10114 Jfusr/lib/jvm/java-8-
86 Jun 16 10114 fusr/lib/jvm/java-8-
86 Jun 16 10114 /fusr/lib/jvm/java-8-
86 Jun 16 10114 fusr/lib/jvm/java-8-
@6 Jun 16 10114 Jusr/lib/jvm/java-8- ©.09090909361839294
@6 Jun 16 10114 /fusr/lib/jvm/java-8- 0.5303030014038086
@6 Jun 16 10114 Jusr/lib/jvm/java-8- 6.1538461595773697
@6 Jun 16 10114 Jusr/lib/jvm/java-8- ©0.10606060922145844
86 Jun 16 10114 fusr/lib/jvm/java-8- 1.0

@6 Jun 16 10114 Jusr/lib/jvm/java-8- 0.2063492089509964
@6 Jun 16 10114 Jusr/lib/jvm/java-8- ©.27272728085517883
@6 Jun 16 10114 /fusr/lib/jvm/java-8- 1.0

Yynua 53. Epedvion aroteleopdtov — resultss
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ubuntu@dataservice:~$ ./results6.py 1

AVG RAM USAGE PER PROCCESS

@6 Jun 16 10113 Jusr/lib/jvm/java-8-oracle/bin 76.08798217773438
@6 Jun 16 10116 fusr/lib/jvm/java-8-oracle/bin 73.49331665039062

Yynua 54. Epedvion arotelecpdtov — resultsé

ubuntu@dataservice:~$ ./results7.py 1

PERCENTAGE OF MORE THAN 30% RAM USAGE PER DAY

®6 Jun 16 10113 Jusr/lib/jvm/java-8-oracle/bin 1.0
@6 Jun 16 10116 [fusr/lib/jvm/java-8-oracle/bin 1.0

Yynua 55. Epedvion arotelecpdtov — results?

ubuntu@dataservice:~$ ./results8.py 1

NUMBER OF ERRORS AND WARNINGS COMPARE THE INFO

14 Jun 16 192.168.2.12,160.0.0.10 nova.metadata.wsgi.server warnings: @ errors: @

14 Jun 16 192.168.2.11,10.0.0.10 nova.metadata.wsgi.server warnings: © errors: @

14 Jun 16 192.168.2.5,10.0.0.10 nova.metadata.wsgl.server warnings: © errors: @

14 Jun 16 None neutron.plugins.ml2.drivers.agent._common_agent warnings: ® errors: @

14 Jun 16 46647c1bba28423980cae16b33a51979 oslo_config.cfg warnings: 1 errors: @

14 Jun 16 None neutron.agent.linux.iptables_manager warnings: 6 errors: ©

14 Jun 16 9af721a51b9845cfb9af0939664c6e68 nova.apl.openstack.compute.server_external_events warnings: 0 errors: @
14 Jun 16 None neutron.agent.dhcp.agent warnings: @ errors: @

14 Jun 16 9af721a51b9845cfb9af0939664c6e68 nova.osapi_compute.wsgi.server warnings: @ errors: 8
14 Jun 16 - nova.metadata.wsgl.server warnings: © errors: @

14 Jun 16 None nova.consoleauth.manager warnings: 8794 errors: O

14 Jun 16 46647c1bba28423980cae16b3aa51979 eventlet.wsgi.server warnings: @ errors: 0

14 Jun 16 None nova.console.websocketproxy warnings: © errors: @

14 Jun 16 None neutron.agent.securitygroups_rpc warnings: @ errors: ©

14 Jun 16 46647c1bba28423980cae16b3aa51979 nova.osapi_compute.wsgi.server warnings: © errors: 0

Yynuo 56. Epedvion anoteleopdtov — resultsd
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avg mem available - host 10107
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avg disk used- host 10107
(data-service)
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avg disk used - host 10114

(spark-1)
25
50.7521.7821.88
20 g.0p18.8519-53
1649
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o
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0
A’ << ' o <\ o o’
2 0 /\0 '\Q /\\) l\O '\Q
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avg disk used - host 10116
(cassandra-2)
14 13255 75
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0
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avg disk used - host 10113
(cassandra-1)

13.16
14 12.12 12.64

12 10.56
10 8.63 899 9.53
o 8
© 6
4
2
0

@7’*’ »’Q »’Q ,\°° ,\\’(\' N : » ;
N NN RN R\ &

avg disk used - host 10115
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enabled triggers - all hosts

1.2
1
%o 0.8
S 06
— 04
0.2
0 31-M
—16ay— 01-Jun-16 02-Jun-16 03-Jun-16 04-Jun-16 05-Jun-16 06-Jun-16

Lack of Lack of Lack of Lack of Lack of Lack of Lack of
free swap free swap free swap free swap free swap free swap free swap
space on  space on = space on space on spaceon = space on = space on
{HOST.NA {HOST.NA {HOST.NA {HOST.NA {HOST.NA {HOST.NA {HOST.NA

ME} ME} ME} ME} ME} ME} ME}

HIelpal 1 1 1 1 1 1 1

Zyua 62. Evepyomomuéveg oKavoGAES Kol TOGOGTO €VEPYOLS dpAoNG G OlbpKeELn
™G MHEPaG.

H é\dewym elevBepov xdpov avtaiayng epeaviletal 6 OAES TIC EIKOVIKES UNYAVES KOl
opeileTon oto image tov VMS.

avg mem utilization - host 10113 (cassandra-1)

100 86.59 7935
29 : 73.69 74.44 71.97 73.84 76.09
70
60
X 50
40
30
20
10
0 31-M
-lsay- 01-Jun-16 | 02-Jun-16 = 03-Jun-16 | 04-Jun-16 05-Jun-16 06-Jun-16

Jusr/lib/jv = [usr/lib/jv = Jusr/lib/jv | [usr/lib/jv = [Jusr/lib/jv = Jusr/lib/jv | [usr/lib/jv
m/java-8- m/java-8- m/java-8- m/java-8- m/java-8- m/java-8- m/java-8-
oracle/bin  oracle/bin  oracle/bin oracle/bin | oracle/bin oracle/bin oracle/bin

mlepal  86.59 79.35 73.69 74.44 71.97 73.84 76.09

avg mem utilization - host 10116 (cassandra-2)

0 8503
85
80 76.59
x 75 71.88 72.68 70.87 71.68 73.49
70
65
60 31-M
-163Y- 01-Jun-16  02-Jun-16  03-Jun-16 04-Jun-16 05-Jun-16 06-Jun-16
Jusr/lib/jv = [usr/lib/jv = [usr/lib/jv | Jusr/lib/jv = [/usr/lib/jv = Jusr/lib/jv | [usr/lib/jv
m/java-8- m/java-8- m/java-8- m/java-8- m/java-8- m/java-8- m/java-8-
oracle/bin  oracle/bin | oracle/bin oracle/bin  oracle/bin | oracle/bin oracle/bin
Jepal 85.03 76.59 71.88 72.68 70.87 71.68 73.49
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host 10113 (cassandra-1)

02-Jun-16

Jusr/lib/jv
m/java-8-
oracle/bin

1

03-Jun-16

Jusr/lib/jv
m/java-8-
oracle/bin

1

04-Jun-16

Jusr/lib/jv
m/java-8-
oracle/bin

1

host 10116 (cassandra-2)

1.2
1
X
o
o
—
0 31-M
- ay_
16 01-Jun-16
Jusr/lib/jv | [usr/lib/jv
m/java-8- m/java-8-
oracle/bin = oracle/bin
W epal 1 1
1.2 1 1
1
0.8
%"
S 06
-
0.4
0.2
31-May-
16 01-Jun-16
Jusr/lib/jv | [usr/lib/jv
m/java-8- m/java-8-
oracle/bin ' oracle/bin
Tepal 1 1

Yyuo 64. TTocootd o1 S1GpKEW TNG HEPOAS YO EQPOPUOYEC UE YPNOM UVAUNG

nepiocotepn amd 30%

Onwg eaivetol am’ o V0 TOPATAVE GYESOYPAULATO Ol LOVadIKOT EELTNPETNTES TOV
Eemepvave to epdrypo tov 30% eivar avtol mov Prro&evoldv v Kataveunuévn Paon

02-Jun-16

Jusr/lib/jv
m/java-8-
oracle/bin

1

OEQOUEVMV TTOV YPNGULOTOLOVLLE.

03-Jun-16

Jusr/lib/jv
m/java-8-
oracle/bin

1

70

04-Jun-16

Jusr/lib/jv
m/java-8-
oracle/bin

1

05-Jun-16

Jusr/lib/jv
m/java-8-
oracle/bin

1

05-Jun-16

Jusr/lib/jv
m/java-8-
oracle/bin

1

1 1 1 1 1 1 1
0.8
0.6
0.4
0.2

06-Jun-16

Jusr/lib/jv
m/java-8-
oracle/bin

1

06-Jun-16

Jusr/lib/jv
m/java-8-
oracle/bin

1



cpu avg per proccess-host 10114 (spark-1)
250

200 177.02 17806 17933 17614 1eggs oo ¢

209
169.33

154 152
150
100
50
0

10

256m - 256m- 256m- 256m- 256m- 256m - 10-0022 24-0024 29-0033
jar jar jar jar jar jar /home/ -- - --
Jusr/sh | Jusr/sh  Jusr/sh  [usr/sh [usr/sh /usr/sh buntu/ worker- worker- worker-

are/sbt- are/sbt- | are/sbt- are/sbt- are/sbt-| are/sbt- ubuntu url url url

%

launche launche launche launche | launche launche ::z%z akka.tc = akka.tc akka.tc
r- r- r- r- r- r- ala- p://spar p://spar p:///bin
packagi packagi packagi packagi packagi packagi 2.10/si kWorke kWorke = /sbt-
ng/bin/ ng/bin/ ng/bin/ ng/bin/ | ng/bin/ ng/bin/ r@10.0. r@10.0. launch.j
sbt-  sbt- | sbt- | sbt- | sbt- | sbt- P 57500 27:500  ar
launch.j launch.j launch.j launch.j launch.j launch. pr2011eoct 00/user | 00/user package
ar ar ar ar ar ar 1?0..jar-3 /Worke | /Worke 169.115
package package package package package  package r r 386
01-Jun- 01-Jun- 02-Jun- | 03-Jun- | 04-Jun- 05-Jun- 06-Jun- 06-Jun-  06-Jun- 06-Jun-
16 16 16 16 16 16 16 16 16 16

mJepal 177.02 178.06 179.33 176.14 166.83 161.5 154 209 152 169.33

cpu avg per proccess-host 10115 (spark-2)

180 174 1745 17325
175

170 16333 165 164
165

158.33
160 158

155 151
150
145
140
135

%

52-0081 --worker-url
akka.tcp://sparkWorker@10.
36-0034 --worker-url
akka.tcp://sparkWorker@10.

46-0027 --worker-url
akka.tcp://sparkWorker@10.

52-0081 --worker-url
akka.tcp://sparkWorker@10.
04-0042 --worker-url
akka.tcp://sparkWorker@10.

04-0078 --worker-url
akka.tcp://sparkWorker@10.

04-0078 --worker-url
akka.tcp://sparkWorker@10.
0.2.8:50001/user/Worker
52-0081 --worker-url
akka.tcp://sparkWorker@10.
0.2.8:50001/user/Worker
04-0078 --worker-url
akka.tcp://sparkWorker@10.
0.2.8:50001/user/Worker
0.2.8:50001/user/Worker
0.2.8:50001/user/Worker
0.2.8:50001/user/Worker
0.2.8:50001/user/Worker
0.2.8:50001/user/Worker
0.2.8:50001/user/Worker

01-Jun-16 01-Jun-16 02-Jun-16 02-Jun-16/03-Jun-16 03-Jun-16 04-Jun-16 06-Jun-16 06-Jun-16
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cpu > 30% - host 10107

1.2
0.8
0.6
0.4

0.2

b- asesjau
-Mau-y2ayd/1apesddn
-9sea|ad
-nunqgn/qui/asn/
cuoyiAd/uiq/isn/
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-Mau-)23yd/1apesddn
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-nwngn/qij/isn/
gcuoyiAd/uiq/isn/

bb- ¥23y> 198-1de

b- aseajau
-Mau-323yd/ispelddn
-asea|ad
-nungn/qi/sn/
cuoyiAd/uiq/isn/

bb- 3oayo 198-1de

0

06-Jun-16

04-Jun-16 04-Jun-16
31-May-16 = 01-Jun-16 = 02-Jun-16 @ 02-Jun-16 @ 03-Jun-16 @ 04-Jun-16 @ 05-Jun-16

03-Jun-16

03-Jun-16

cpu >30% - host 10113

1.20E+00
1.00E+00
8.00E-01

6.00E-01
4.00E-01

%001

0.5
5.82E-05  2.95E-05 I 1.95E-05 I

2.00E-01

0.00E+00

bb- 329y 108-1de

b- asesjau
-Mau-y23yd/1apesddn
-asea|aJl-niungn/qi|/isn/
guoyiAd/uiq/isn/

b- asesjau
-Mau-x23yd/4apesddn
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J9s elpuessed ayoede3io

Jel y/y/€Tasl/al /T ¢-ed

cpu >30% - host 10115

1.20E+00
1.00E+00
8.00E-01

0.666666687

0.611111104 0526315808
0.142201841 0.173076928

6.00E-01
4.00E-01

%001

2.92E-05

2.00E-01

0.00E+00
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"'sN/0000S:£'T°0°0T @4
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cpu > 30% - host 10115

0.857142866

0.484375

0.205128208

0.22950819D.239999995

PEN N1V Vi
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)JoMJeds//:doyeype

[4N-J33410M-- 9Z00-8¢

Jaydop/
43sn/T000S:8'C°0'0T @A
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Jayiom/
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o eds//.doyexpe

[4N-493J0M-- 0000-S0

J9io0M/
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JoMJeds//:doyeype

[4N-493J0M-- 9/00-6%

J9)i0M/
J9sn/T000S:8°C'0°0T @A
JoMeds//:doyeype

[4n-J3340M-- €000-TO

940/
J3sn/T000S:8°C°0°0T @A
)JoMJeds//:doyeype

[4N-J33J0M-- GT00-7S

31-May-16 01-Jun-16 | 02-Jun-16 02-Jun-16 03-Jun-16 | 04-Jun-16 05-Jun-16 @ 06-Jun-16

cpu > 30% - host 10116
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cpu>30% - host 10117
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warnings

12 10
10

ON P O ®
-~

B -
B~
gcfglH
B -

oslo_config.
proxy
external_ev
common_age
ger
nt

eventlet.wsgi.server I =
bles_mana

nova.console.websocket
nova.api.openstack.com
pute.server_|
ents
neutron.plugins.ml2.driv
nt
neutron.agent.linux.ipta
neutron.agent.dhcp.age

nova.metadata.wsgi.serv
er
nova.consoleauth.mana
ger
ers.agent.

31-May-16 01-Jun-16 02-Jun-16 03-Jun-16 04-Jun-16 04-Jun-16 05-Jun-16 06-Jun-16 06-Jun-16
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errors

8 7

7

6

5

4 3

3

2

1

0

neutron.agent.securitygroups_rpc nova.metadata.wsgi.server
31-May-16 05-Jun-16
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Hopaptnuo A

210 mopdptnuo A Topovctdlovion 0l ToPUUETPOTOMGELS TTOL £YIVOV GTO
configuration files yioa v avantoén g TAateoOpuaC.

Zabbix Agents o€ 6Lovg tovg host

letc/zabbix

zabbix_agentd.conf

EnableRemoteCommands=1
Server =10.0.2.11

Spark Cluster
~/spark-1.5.2-bin-hadoop2.6/conf
10.0.2.7

spark-defaults.conf

spark.driver.port 50005
spark.blockManager.port 50006
spark.broadcast.port 50004
spark.replClassServer.port 50007
spark.fileserver.port 50008
spark.executor.port 50009
spark.driver.host 10.0.2.7
spark.executor.memory 1800m

spark.master spark://10.0.2.7:7077
spark.eventLog.enabled true
spark.serializer org.apache.spark.serializer.KryoSerializer

spark-env.sh

export SPARK_MASTER_IP=10.0.2.7
export SPARK_LOCAL _IP=10.0.2.7
export SPARK_WORKER_PORT=50000
10.0.2.8

export SPARK_MASTER_IP=10.0.2.8

export SPARK_LOCAL_[P=10.0.2.8
export SPARK_WORKER_PORT=50001
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Cassandra Cluster
~/apache-cassandra-3.2/conf
cassandra.yaml

10.0.2.9

seeds: "10.0.2.9,10.0.2.10"
listen_address: 10.0.2.9
rpc_address: 10.0.2.9
10.0.2.10

seeds: "10.0.2.9,10.0.2.10"

listen_address: 10.0.2.10
rpc_address: 10.0.2.10
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Hopaptnpo B

210 mapdptnuo B epeaviCovtar Aot 01 KOJIKEG TNG TAATPOPLLOG GTNV TANPT TOLG
Hopen.

Zabbix Cassandra Connector scripts
Zabbix Script 1 — read_zabbix.py
#!/usr/bin/python3.4

from datetime import datetime
import time,json,requests,signal,sys,uuid
from cassandra.cluster import Cluster

class MyClient(object):
def __init__(self):
cluster = Cluster(['10.0.2.9','10.0.2.10',9042])
self.session = cluster.connect()

self.url = "http://10.0.2.11/zabbix/api_jsonrpc.php"
self.headers = {"Content-Type":"application/json-rpc"}
user = 'Admin'
password = 'zabbix’
self.login={
"jsonrpc": "2.0",
"method": "user.login",
"params": {
"user": user,
"password": password
2
"id": 1,
"auth": None

}

self.insert_statement = self.session.prepare(
INSERT INTO spark.z (uid,timestamp,name,key,
value, itemid,hostid)
VALUES (?,?,2,2,2,2,?);
")

def authorization(self):

r = requests.post(self.url,headers=self.headers,json=self.login)
self.auth =(r.json())['result']

def json_data(self): H###json data for zabbix
group="Thesis servers"
self.memory = { H###memory
"jsonrpc": "2.0",
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"method": "item.get",

"params": {
"output": ["name","key_","lastvalue","lastclock","itemid","hostid"],
"group": group,
"application" : "Memory",

2

"auth": self.auth,

"id": 1

}

self.cpu ={ Hit#cpu
"jsonrpc": "2.0",
"method": "item.get",
"params": {
"output": ["name","key_","lastvalue","lastclock","itemid","hostid"],
"group": group,
"application" : "CPU",
2
"auth": self.auth,
"id": 1
}

self.disk = { #ittdisk

"jsonrpc": "2.0",

"method": "item.get",

"params": {
"output":

"name","key_","lastvalue","lastclock","itemid","hostid"],

"group": group,
"application" : "Filesystems",

2
"auth": self.auth,
"id": 1
}
self.net = { H##tH#network

"jsonrpc": "2.0",

"method": "item.get",

"params": {
"output™:

"name","key_","lastvalue","lastclock","itemid","hostid"],

"group": group,
"application" : "Network interfaces",

2

"auth": self.auth,

"id": 1

}

def get_data(self):

#get cpu data
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r = requests.post(self.url,headers=self.headers,json=self.cpu)
self.x=r.json()['result']

#get ram data
r = requests.post(self.url,headers=self.headers,json=self.memory)
self.y=r.json()['result']

#get disk data
r = requests.post(self.url,headers=self.headers,json=self.disk)
self.z=r.json()['result']

#get network data
r = requests.post(self.url,headers=self.headers,json=self.net)
self.w=r.json()['result']
result=self.x+self.y+self.z+self.w

for win result:

self.session.execute(self.insert_statement,[uuid.uuid1(),int(w['lastclock']),w['name'],
w['key_'l,w['lastvalue'],int(w['itemid']),int(w["hostid"])])

def end_session(self):
print("\nSession Closed')
self.session.cluster.shutdown()

sys.exit()
def main():
try:
client = MyClient()
while True:
start_time = time.time() Hitftstart time of execution

client.authorization()
client.json_data()
client.get_data()
exec_time = time.time()-start_time ##ttend time of execution
time.sleep(abs(5-exec_time))
except Keyboardinterrupt:
client.end_session()
if _name__=="_main__":
main()

Zabbix Script 2 — zabbix_triggers.py
#!/usr/bin/python3.4

from datetime import datetime
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import time,json,requests,signal,sys,uuid
from cassandra.cluster import Cluster

class MyClient(object):
def __init__(self):
cluster = Cluster(['10.0.2.9','10.0.2.10',9042])
self.session = cluster.connect()

self.url = "http://10.0.2.11/zabbix/api_jsonrpc.php"
self.headers = {"Content-Type":"application/json-rpc"}
user = 'Admin’
password = 'zabbix'
self.login={
"jsonrpc": "2.0",
"method": "user.login",
"params": {
"user": user,
"password": password
2
"id": 1,
"auth": None
}

self.group="Thesis servers"

self.insert_statement = self.session.prepare("""
INSERT INTO spark.z_triggers2
(uid,timestamp,triggerid,description,priority,lastchange,hostid,value)
VALUES (?,2,2,2,2,2,2,2);

Ty 0,005,070
IIIIII)

def authorization(self):

r = requests.post(self.url,headers=self.headers,json=self.login)
self.auth =(r.json())['result']

def json_data(self): ##Htjson data for zabbix
self.trigger = {
"jsonrpc": "2.0",
"method": "trigger.get",
"params": {

"output": [
"triggerid",
"description"”,
"priority",

"lastchange",
"value",

"group": self.group,

2
"auth": self.auth,
"id": 1,
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}
def get_data(self):

r = requests.post(self.url,headers=self.headers,json=self.trigger)
result=r.json()['result']

for win result:

host = {
"jsonrpc": "2.0",
"method": "host.get",
"params": {
"output": "hostid",
"triggerids" : w['triggerid'],
}

"auth": self.auth,
"id": 1,

r = requests.post(self.url,headers=self.headers,json=host)
hostid=r.json()['result'][0]['hostid']

self.session.execute(self.insert_statement,[uuid.uuid1(),int(time.time()),int(w['triggerid']),w[
'description'],int(w['priority']),int(w['lastchange']),int(hostid),int(w[value])])

def end_session(self):
print("\nSession Closed')
self.session.cluster.shutdown()
sys.exit()

def main():
try:
client = MyClient()
while True:
start_time = time.time() Hitftstart time of execution

client.authorization()
client.json_data()
client.get_data()
exec_time = time.time()-start_time ##ttend time of execution
time.sleep(abs(5-exec_time))
except Keyboardinterrupt:
client.end_session()

if _name__=="_main__":

main()
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Zabbix Script 3 - zabbix_script.py
#!/usr/bin/python3.4

from datetime import datetime
import time,json,requests,signal,sys,uuid
from cassandra.cluster import Cluster

class MyClient(object):
def __init__ (self):

cluster = Cluster(['10.0.2.9','10.0.2.10',9042])
self.session = cluster.connect()

self.url = "http://10.0.2.11/zabbix/api_jsonrpc.php"
self.headers = {"Content-Type":"application/json-rpc"}
user = 'Admin’
password = 'zabbix'
self.login={
"jsonrpc": "2.0",
"method": "user.login",
"params": {
"user": user,
"password": password
2
"id": 1,
"auth": None

}

self.insert_statement = self.session.prepare(
INSERT INTO spark.z_proccesses
(uid,timestamp,hostid,user,pid,cpu,ram,starts,lasts,command)
VALUES (?,?,?,?2,2,2,2,2,2,?);

")

def authorization(self):

r = requests.post(self.url,headers=self.headers,json=self.login)
self.auth =(r.json())['result']

def myscript_exec(self):
groupid =8
host = {
"jsonrpc": "2.0",
"method": "host.get",
"params": {
"output": ["hostid","host"],
"groupids" : groupid,
2
"auth": self.auth,
"id": 1,
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}

r = requests.post(self.url,headers=self.headers,json=host)
hostids=r.json()['result']
foriin hostids:
script_exec = {
"jsonrpc": "2.0",
"method": "script.execute",

"params": {
"hostid" : i['hostid'],
"scriptid" : 5,

}

"auth": self.auth,
"id": 1
}
r = requests.post(self.url,headers=self.headers,json=script_exec)
script=r.json()['result']['value']

#print (i['hostid'])
script2=str(script).split('\n')

for j in range(2,len(script2)):
x=script2[j].split()
c=x[10:]
command ="".join(c)

self.session.execute(self.insert_statement,[uuid.uuid1(),int(time.time()),int(i['hostid'
1),x[01,int(x[1]),float(x[2]),float(x[3]),x[8],x[9],command])

def end_session(self):

def main():
try:

print("\nSession Closed')
self.session.cluster.shutdown()
sys.exit()

client = MyClient()

while True:
start_time = time.time()
client.authorization()
client.myscript_exec()
exec_time = time.time()-start_time
time.sleep(abs(5-exec_time))

except Keyboardinterrupt:

if  _name_ ==
main()

client.end_session()

__main__":
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Log Cassandra Connector
read_logl.py
#!/usr/bin/python3.4

import time,linecache,sys,signal,uuid
from cassandra.cluster import Cluster

filename = 'Server_Logs/nova_controller/nova-api.log.1'
x=1 #old lines
y=1 #new lines
cluster = Cluster(['10.0.2.9','10.0.2.10',9042])
session = cluster.connect()
insert_statement = session.prepare(
INSERT INTO spark.logs_1 (uid,date,time,id,priority,service,host,info)
VALUES (?,?,7,7,2,2,2,?);
")

while True:
try:

with open(filename, 'r') as f:
x=y
y=sum(1 for _in f)+1
if y<x:
x=1

foriin range(x,y):
I=linecache.getline(filename,i).rstrip()
12=1.split()
session.execute(insert_statement,[uuid.uuid1(),12[0],
12[1],12[2],12[3],12[4],12[6]," ".join(12[7:])])
linecache.clearcache()
time.sleep(5)

except KeyboardInterrupt:
print('Session closed')
session.cluster.shutdown()
sys.exit()
Ioyvet 1o 1010 Yo o €€Ng apyeia pe povn arlayn to filename

read_log2.py — filename="'Server_Logs/glance_controller/glance-api.log.1’
read_log3.py — filename="Server_Logs/glance_controller/glance-registry.log.1’
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read_log4.py
#!/usr/bin/python3.4

import time,linecache,sys,signal,uuid
from cassandra.cluster import Cluster

filename = 'Server_Logs/neutron_computel/neutron-linuxbridge-agent.log.1'
x=1 #old lines
y=1 #new lines
cluster = Cluster(['10.0.2.9','10.0.2.10',9042])
session = cluster.connect()
insert_statement = session.prepare(
INSERT INTO spark.logs_1 (uid,date,time,id,priority,service,host,info)
VALUES (?,?,?,?,?,2,2,?);
")

while True:
try:

with open(filename, 'r') as f:
X=y
y=sum(1 for _inf)+1
if y<x:
x=1

foriin range(x,y):
I=linecache.getline(filename,i).rstrip()
12=l.split()

session.execute(insert_statement,[uuid.uuid1(),12[0],12[1],12[2],12[3],12[4],12[6],"
"join(12[7:])])
linecache.clearcache()
time.sleep(5)

except Keyboardinterrupt:
print('Session closed')
session.cluster.shutdown()
sys.exit()

Ioyvet 1o 1610 yia To e€Ng apyeia pe povn adlayr to filename

read_log5.py — filename="'Server_Logs/neutron_controller/I3-agent.log’
read_log6.py — filename="'Server_Logs/glance_controller/dhcp-agent.log.1'
read_log7.py — filename="'Server_Logs/nova_controller/nova-consoleauth.log.1'
read_log8.py — filename="'Server_Logs/glance_controller/nova-novncproxy.log.1'
read_log9.py — filename="'Server_Logs/glance_controller/nova-scheduler.log.l'
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Spark Cassandra Analysis scripts
spark.sh
#!/bin/bash

foriin {1..8}

do

~/spark-1.5.2-bin-hadoop2.6/bin/./spark-submit --packages datastax:spark-cassandra-
connector:1.5.0-s_2.10 ~/scalaSi/target/scala-2.10/simple-project_2.10-1.0.jar

done

Scala Script 1

import com.datastax.spark.connector._
import org.apache.spark.SparkContext
import org.apache.spark.SparkContext._
import org.apache.spark.SparkConf

object SimpleApp {
def main(args: Array[String]) {

val conf = new SparkConf(true).set("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis_1", conf)

val rdd= sc.cassandraTable("spark", "z")

val current_time=System.currentTimeMillis/1000.toInt
valn=1
val myfilter = current_time-n*3600*24

val rdd2= rdd.select("hostid","value","itemid","key").where("timestamp>=? and
timestamp<=?",myfilter,current_time).filter(x=>x.getString("key")=="vm.memory.size[availa
ble]" | | x.getString("key")=="system.cpu.util[,user]" | | x.getString("key")=="net.if.in[eth0]"
| | x.getString("key")=="net.if.out[eth0]" || x.getString("key")=="vfs.fs.size[/,used]")

valz =
rdd2.map(x=>((x.getInt("hostid"),x.getInt("itemid"),x.getString("key")),(x.getFloat("value"),1)
)).reduceByKey((x,y)=>(x._1+y. 1,x. 2 +vy. 2)).collect

def uuid = java.util.UUID.randomUUID

var myList = List[(java.util. UUID,Int,Int,String,Float)]()
for (i<- z){
mylList = (uuid,current_time.tolnt,i._1. 1,i._ 1. 3,i. 2. 1/i. 2. 2):: myList
}
val x = sc.parallelize(myList).saveToCassandra("spark","z_stats1",SomeColumns("uid","
timestamp","hostid","key","value"))

}
}
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Scala Script 2

import com.datastax.spark.connector._
import org.apache.spark.SparkContext
import org.apache.spark.SparkContext._
import org.apache.spark.SparkConf

object SimpleApp {
def main(args: Array[String]) {

val conf = new SparkConf(true).set("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis_2", conf)

val rdd= sc.cassandraTable("spark", "z")

val current_time=System.currentTimeMillis/1000.toInt
valn=1

val myfilter = current_time-n*3600*24

val lim : Float = 30

val rdd2= rdd.select("hostid","itemid","value"," key").where("timestamp>=? and
timestamp<=?",myfilter,current_time).filter(x=> x.getString("key")==
"system.cpu.util[,user]")

val z = rdd2.map(x=>(x.getInt("hostid"),(if(x.getFloat("value")>=lim) 1 else
0,1))).reduceByKey((x,y)=>(x._1+y. 1,x._ 2 +vy._2)).collect
z.foreach(printin)

def uuid = java.util.UUID.randomUUID

var myList = List[(java.util.UUID,Int,Int,Float,Float)]()
for (i<- z){
myList = (uuid,current_time.tolnt,i._1,lim,i. 2. 1.toFloat/i. 2. 2.toFloat) :: myList
}
val x = sc.parallelize(myList).saveToCassandra("spark","z_stats2",SomeColumns("uid","
timestamp","hostid","lim","value"))

}
}

Scala Script 3

import com.datastax.spark.connector._
import org.apache.spark.SparkContext
import org.apache.spark.SparkContext._

import org.apache.spark.SparkConf

object SimpleApp {
def main(args: Array[String]) {
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val conf = new SparkConf(true).set("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis_3", conf)

val rdd= sc.cassandraTable("spark", "z_triggers2")

val current_time=System.currentTimeMillis/1000.toInt
valn=1
val myfilter = current_time-n*3600*24

val rdd2= rdd.where("timestamp>=? and
timestamp<="?",myfilter,current_time).select("triggerid","description","priority","lastchange
""hostid","value")

valz =
rdd2.map(x=>((x.getInt("hostid"),x.getString("description"),x.getInt("priority"),x.getInt("lastc
hange"),x.getInt("triggerid")),(if(x.getFloat("value")==1) 1 else
0,1))).reduceByKey((x,y)=>(x._1+y. 1,x._ 2 +vy._2)).collect

def uuid = java.util.UUID.randomUUID

var myList = List[(java.util. UUID,Int,Int,String,Int,Int,Int,Float)]()
for (i<- z){
myList =
(uuid,current_time.tolnt,i._1._1,i. 1. 2,i. 1. 3,i._1. 4,i._1. 5,i._2. 1.toFloat/i._2. 2)::
myList
}

val x = sc.parallelize(myList).saveToCassandra("spark","z_stats3",SomeColumns("uid","

timestamp","hostid","description","priority","lastchange","triggerid","value"))

}
}

Scala Script 4

import com.datastax.spark.connector._
import org.apache.spark.SparkContext
import org.apache.spark.SparkContext._
import org.apache.spark.SparkConf

object SimpleApp {
def main(args: Array[String]) {

val conf = new SparkConf(true).set("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis_4", conf)

val rdd= sc.cassandraTable("spark", "z_proccesses")

val current_time=System.currentTimeMillis/1000.toInt
valn=1
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val myfilter = current_time-n*3600*24

val rdd2=
rdd.where("cpu>?",0.1).select("hostid","user
and timestamp<=?",myfilter,current_time)

,"cpu”,"command").where("timestamp>=?

valz =
rdd2.map(x=>((x.getInt("hostid"),x.getString("user"),x.getString("command")),(x.getFloat("cp
u"),1))).reduceByKey((x,y)=>(x._1 +vy._1,x._2 +y. 2)).collect

def uuid = java.util.UUID.randomUUID

var myList = List[(java.util.UUID,Int,Int,String,String,Float)]()
for (i<- z){

myList = (uuid,current_time.toInt,i. 1. 1,i. 1. 2,i. 1. 3,i. 2. 1/i. 2. 2):: myList
}

val x = sc.parallelize(myList).saveToCassandra("spark","z_stats4",SomeColumns("uid","

timestamp","hostid","user","command","value"))

}
}

Scala Script 5

import com.datastax.spark.connector._
import org.apache.spark.SparkContext
import org.apache.spark.SparkContext._
import org.apache.spark.SparkConf

object SimpleApp {
def main(args: Array[String]) {

val conf = new SparkConf(true).set("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis_5", conf)

val rdd= sc.cassandraTable("spark", "z_proccesses")

val current_time=System.currentTimeMillis/1000.toInt
valn=1

val myfilter = current_time-n*3600*24

val lim : Float = 30

val rdd2=
rdd.where("cpu>?",0.1).select("hostid","user","cpu","command").where("timestamp>=?
and timestamp<=?",myfilter,current_time)

valz =

rdd2.map(x=>((x.getInt("hostid"),x.getString("user"),x.getString("command")),(if(x.getFloat("
cpu")>=lim) 1 else 0,1))).reduceByKey((x,y)=>(x._1 +vy._1,x._2 +y. 2)).collect
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def uuid = java.util.UUID.randomUUID

var myList = List[(java.util.UUID,Int,Int,String,String,Float,Float)]()

for (i<- z){
if (i._2._11=0){
myList = (uuid,current_time.toInt,i._1. 1,i._1. 2,i. 1. 3,lim,i._2._1.toFloat/i._2. 2)::
myList
}
}

val x = sc.parallelize(myList).saveToCassandra("spark","z_stats5",SomeColumns("uid","

timestamp","hostid","user","command","lim","value"))

}
}

Scala Script 6

import com.datastax.spark.connector._
import org.apache.spark.SparkContext
import org.apache.spark.SparkContext.
import org.apache.spark.SparkConf

object SimpleApp {
def main(args: Array[String]) {

val conf = new SparkConf(true).set("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis_6", conf)

val rdd= sc.cassandraTable("spark", "z_proccesses")

val current_time=System.currentTimeMillis/1000.toInt
valn=1
val myfilter = current_time-n*3600*24

val rdd2=
rdd.where("ram>?",0.1).select("hostid","user
and timestamp<=?",myfilter,current_time)

,"ram","command").where("timestamp>=?

valz =
rdd2.map(x=>((x.getInt("hostid"),x.getString("user"),x.getString("command")),(x.getFloat("ra
m"),1))).reduceByKey((x,y)=>(x._ 1 +vy._1,x. 2 +y. 2)).collect

def uuid = java.util.UUID.randomUUID
var myList = List[(java.util.UUID,Int,Int,String,String,Float)]()
for (i<- z){

myList = (uuid,current_time.tolnt,i._1. 1,i. 1. 2,i. 1. 3,i. 2. 1/i._2. 2):: myList
}
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val x = sc.parallelize(myList).saveToCassandra("spark","z_stats6",SomeColumns("uid","

timestamp","hostid","user","command","value"))

}
}

Scala Script 7

import com.datastax.spark.connector._
import org.apache.spark.SparkContext
import org.apache.spark.SparkContext._
import org.apache.spark.SparkConf

object SimpleApp {
def main(args: Array[String]) {

val conf = new SparkConf(true).set("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis_7", conf)

val rdd= sc.cassandraTable("spark", "z_proccesses")

val current_time=System.currentTimeMaillis/1000.tolnt
valn=1

val myfilter = current_time-n*3600*24

val lim : Float = 30

val rdd2=
rdd.where("ram>?",0.1).select("hostid","user","ram","command").where("timestamp>=?

and timestamp<=?",myfilter,current_time)

valz =
rdd2.map(x=>((x.getInt("hostid"),x.getString("user"),x.getString("command")), (if(x.getFloat("
ram")>=lim) 1 else 0,1))).reduceByKey((x,y)=>(x._1 +vy. 1,x._ 2 +y. 2)).collect

def uuid = java.util.UUID.randomUUID

var myList = List[(java.util. UUID,Int,Int,String,String,Float,Float)]()

for (i<- z){
if (i._2._11=0){
myList = (uuid,current_time.tolnt,i._1._1,i. 1. 2,i. 1. 3,lim,i._2._1.toFloat/i._2. 2)::
myList
}
}
val x =

sc.parallelize(myList).saveToCassandra("spark","z_stats7",SomeColumns("uid","timestamp",

"hostid","user","command","lim","value"))

}
}
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Scala Script 8

import com.datastax.spark.connector._
import org.apache.spark.SparkContext
import org.apache.spark.SparkContext._
import org.apache.spark.SparkConf

object SimpleApp {
def main(args: Array[String]) {

val conf = new SparkConf(true).set("spark.cassandra.connection.host",
"10.0.2.9,10.0.2.10")

val sc = new SparkContext("spark://10.0.2.7:7077", "analysis_8", conf)

val rdd= sc.cassandraTable("spark", "logs_1")

val current_time=System.currentTimeMillis/1000.toInt
val format = new java.text.SimpleDateFormat("yy-MM-dd")
val mydate =format.format(new java.util.Date())

val rdd2= rdd.select("id","priority","service","host").where("date=?",mydate)

valz =
rdd2.map(x=>((x.getString("service"),x.getStringOption("host")),(if(x.getString("priority")=="
WARNING") 1 else 0,if(x.getString("priority")=="ERROR") 1 else
0,1))).reduceByKey((x,y)=>(x._ 1+y. 1,x. 2+vy. 2,x. 3 +y. 3)).collect

def uuid = java.util.UUID.randomUUID

var myList = List[(java.util.UUID,Int,String,Option[String],Int,Int,Int,Float,Float)]()
for (i<- z){
myList =

(uuid,current_time.toint,i. 1. 1,i. 1. 2,i. 2. 1,i. 2. 2,i. 2. 3,i. 2. 1.toFloat/i. 2. 3,i. 2. 2.
toFloat/i._2. 3) :: myList

}

val x =
sc.parallelize(myList).saveToCassandra("spark","log_stats1",SomeColumns("uid","timestamp

" "service","host","warning","error","sum","warper","errper"))

}
}
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Data Show scripts
resultsl_1.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster
import time,sys
from datetime import datetime

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

results = session.execute("SELECT hostid,value,key,timestamp FROM spark.z_statsl ")
current_time =int(time.time())
week_time= current_time-int(sys.argv[1])*3600*24
a=(]
for row in results:
if (row.timestamp>= week_time and row.key=="system.cpu.util[,user]'):

a.append((row.timestamp,datetime.fromtimestamp(row.timestamp).strftime('%d
%b %y'),row.hostid,row.value))
a.sort(key=lambda x:(x[2],x[0]))

print('CPU AVG')

for xin a:
print(x[1],x[2],x[3],'%')

session.cluster.shutdown()

resultsl 2.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster
import time,sys
from datetime import datetime

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

results = session.execute("SELECT hostid,value,key,timestamp FROM spark.z_stats1")
current_time =int(time.time())
week_time= current_time-int(sys.argv[1])*3600*24
a=(]
for row in results:
if (row.timestamp>= week_time and row.key=="net.if.out[eth0]'):
i=i+1
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a.append((row.timestamp,datetime.fromtimestamp(row.timestamp).strftime('%d
%b %y'),row.hostid,row.value))
a.sort(key=lambda x:(x[2],x[0]))

print('NET OUT AVG')
for xin a:

print(x[1],x[2],x[3] /(1024*1024),'Mbps')
session.cluster.shutdown()

resultsl_3.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster
import time,sys
from datetime import datetime

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

results = session.execute("SELECT hostid,value,key,timestamp FROM spark.z_stats1 ")
current_time =int(time.time())
week_time= current_time-int(sys.argv[1])*3600*24
a=(]
for row in results:
if (row.timestamp>= week_time and row.key=="net.if.in[eth0]"):
i=i+1

a.append((row.timestamp,datetime.fromtimestamp(row.timestamp).strftime('%d
%b %y'),row.hostid,row.value))
a.sort(key=lambda x:(x[2],x[0]))

print('NET IN AVG')
for xin a:

print(x[1],x[2],x[3] /(1024*1024),'Mbps')
session.cluster.shutdown()

resultsl_4.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster
import time,sys

from datetime import datetime

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()
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results = session.execute("SELECT hostid,value,key,timestamp FROM spark.z_stats1")
current_time =int(time.time())
week_time= current_time-int(sys.argv[1])*3600*24
a=(]
for row in results:
if (row.timestamp>= week_time and row.key=='vm.memory.size[available]'):
i=i+1

a.append((row.timestamp,datetime.fromtimestamp(row.timestamp).strftime('%d
%b %y'),row.hostid,row.value))
a.sort(key=lambda x:(x[2],x[0]))

print('MEM AVG')
for xin a:
print(x[1],x[2],x[3] /(1024*1024*1024),'GB')

session.cluster.shutdown()

resultsl 5.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster
import time,sys
from datetime import datetime

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

results = session.execute("SELECT hostid,value,key,timestamp FROM spark.z_statsl ")
current_time =int(time.time())
week_time= current_time-int(sys.argv[1])*3600*24
a=(]
for row in results:
if (row.timestamp>= week_time and row.key=="vfs.fs.size[/,used]'):
i=i+1

a.append((row.timestamp,datetime.fromtimestamp(row.timestamp).strftime('%d
%b %y'),row.hostid,row.value))
a.sort(key=lambda x:(x[2],x[0]))

print('DISK USED AVG')
for xin a:

print(x[1],x[2],x[3] /(1024*1024*1024),'GB')
session.cluster.shutdown()

results2.py
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#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster
import time,sys
from datetime import datetime

cluster = Cluster(['10.0.2.9','10.0.2.10"])
session = cluster.connect()

results = session.execute("SELECT hostid,value,lim,timestamp FROM spark.z_stats2 ")
current_time =int(time.time())
week_time= current_time-int(sys.argv[1])*3600*24
a=(]
for row in results:
if (row.timestamp>= week_time):

a.append((row.timestamp,datetime.fromtimestamp(row.timestamp).strftime('%d
%b %y'),row.hostid,row.value))

a.sort(key=lambda x:(x[2],x[0]))
print('CPU UTILIZATION MORE THAN 30%')
for xin a:

print(x[1],x[2],x[3])
session.cluster.shutdown()

results3.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster
import time,sys
from datetime import datetime

cluster = Cluster(['10.0.2.9','10.0.2.10"])
session = cluster.connect()

results = session.execute("SELECT value,hostid,description,timestamp FROM spark.z_stats3
")
current_time =int(time.time())
week_time= current_time-int(sys.argv[1])*3600*24
a=(]
for row in results:
if (row.timestamp>= week_time and row.value!=0):

a.append((row.timestamp,datetime.fromtimestamp(row.timestamp).strftime('%d
%b %y'),row.hostid,row.description,row.value))
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a.sort(key=lambda x:(x[2],x[0]))

print('enabled triggers')

for xin a:
print(x[1],x[2],x[31,x[4])

session.cluster.shutdown()

results4.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster
import time,sys
from datetime import datetime

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

results = session.execute("SELECT hostid,value,command,timestamp FROM spark.z_stats4 ")
current_time =int(time.time())
week_time= current_time-int(sys.argv[1])*3600*24
a=(]
for row in results:
if (row.timestamp>= week_time and row.value>=50):

a.append((row.timestamp,datetime.fromtimestamp(row.timestamp).strftime('%d
%b %y'),row.hostid,row.command,row.value))

a.sort(key=lambda x:(x[2],x[0],x[3]))
print('AVG CPU UTILIZATION PER PROCCESS')
for xin a:

print(x[1],x[2],x[3][0:30],x[4])
session.cluster.shutdown()

resultss.py

#!/usr/bin/python3.4
-*- coding: utf-8 -*-

from cassandra.cluster import Cluster
import time,sys

from datetime import datetime

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()
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results = session.execute("SELECT hostid,value,lim,timestamp,command FROM
spark.z_stats5 ")
current_time =int(time.time())
week_time= current_time-int(sys.argv[1])*3600*24
a=(]
for row in results:
if (row.timestamp>= week_time):

a.append((row.timestamp,datetime.fromtimestamp(row.timestamp).strftime('%d
%b %y'),row.hostid,row.command,row.value))

a.sort(key=lambda x:(x[2],x[0]))
print('PERCENTAGE OF MORE THAN 30% CPU UTILIZATION PER DAY')
for xin a:
print(x[1],x[2],x[3][0:20],x[4])
session.cluster.shutdown()

results6.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster
import time,sys
from datetime import datetime

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

results = session.execute("SELECT hostid,value,command,timestamp FROM spark.z_stats6 ")
current_time =int(time.time())
week_time= current_time-int(sys.argv[1])*3600*24
a=(]
for row in results:
if (row.timestamp>= week_time):# and row.value>=30):
i=i+1

a.append((row.timestamp,datetime.fromtimestamp(row.timestamp).strftime('%d
%b %y'),row.hostid,row.command,row.value))

a.sort(key=lambda x:(x[2],x[0],x[3]))
print('AVG RAM USAGE PER PROCCESS')
for xin a:

print(x[1],x[2],x[3][0:30],x[4])
session.cluster.shutdown()

results7.py

#!/usr/bin/python3.4

101



# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster
import time,sys
from datetime import datetime

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

results = session.execute("SELECT hostid,value,lim,timestamp,command FROM
spark.z_stats7 ")
current_time =int(time.time())
week_time= current_time-int(sys.argv[1])*3600*24
a=(]
for row in results:
if (row.timestamp>= week_time):

a.append((row.timestamp,datetime.fromtimestamp(row.timestamp).strftime('%d
%b %y'),row.hostid,row.command,row.value))

a.sort(key=lambda x:(x[2],x[0]))
print('PERCENTAGE OF MORE THAN 30% RAM USAGE PER DAY')
for xin a:

print(x[1],x[2],x[3][0:30],x[4])
session.cluster.shutdown()

results8.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster
import time,sys
from datetime import datetime

try:
cluster = Cluster(['10.0.2.9','10.0.2.10"])
session = cluster.connect()

results = session.execute("SELECT timestamp,service,host,warning,error FROM
spark.log_stats1 ")
current_time =int(time.time())
week_time= current_time-int(sys.argv[1])*3600*24
a=(]
for row in results:
if (row.timestamp>= week_time):

a.append((row.timestamp,datetime.fromtimestamp(row.timestamp).strftime('%d %b
%y'),row.host,row.service,row.warning,row.error))
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a.sort(key=lambda x:(x[3],x[0]))

print('NUMBER OF ERRORS AND WARNINGS ')

for xin a:
print(x[1],x[2],x[3],'warnings:',x[4],'errors:',x[5])

session.cluster.shutdown()

except Keyboardinterrupt:
session.cluster.shutdown()
print('session closed')
sys.exit()
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Cassandra scripts
create_keyspace.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

session.execute("CREATE KEYSPACE spark WITH replication= {'class':'SimpleStrategy’,
‘replication_factor':2}")

print('keyspace spark created.')
session.cluster.shutdown()

create_table_spark.z.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

session.execute("""CREATE TABLE spark.z (
uid uuid PRIMARY KEY,
timestamp int,
key text,
name text,
value text,
itemid int,
hostid int
);
")

print('schema spark.z created.')
session.cluster.shutdown()
create_table_spark.z_triggers2.py

#!/usr/bin/python3.4
-*- coding: utf-8 -*-

from cassandra.cluster import Cluster
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cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

session.execute("""CREATE TABLE spark.z_triggers2 (
uid uuid PRIMARY KEY,
timestamp int,
triggerid int,
description text,
priority int,
lastchange int,
hostid int,
value int
);

")

print(‘'schema spark.z_triggers2 created.')
session.cluster.shutdown()

create_table_spark.z_proccesses,py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

session.execute("""CREATE TABLE spark.z_proccesses (
uid uuid PRIMARY KEY,
timestamp int,
hostid int,
user text,
pid int,
cpu float,
ram float,
starts text,
lasts text,
command text
);
")

print(‘'schema spark.z_proccesses created.')
session.cluster.shutdown()

create_table_spark.logs_1.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-
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from cassandra.cluster import Cluster

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

session.execute("""CREATE TABLE spark.logs_1 (
uid uuid PRIMARY KEY,
date text,
time text,
id text,
priority text,
service text,
host text,
info text
);

")

print('schema spark.logs_1 created.')
session.cluster.shutdown()

create_table_spark.z_statsl.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster

cluster = Cluster(['10.0.2.9','10.0.2.10"])
session = cluster.connect()

session.execute("""CREATE TABLE spark.z_stats1 (
uid uuid PRIMARY KEY,

timestamp int,

hostid int,

key text,

value float

);

")

print(‘'schema spark.z_stats1 created.')
session.cluster.shutdown()
create_table_spark.z_stats2.py

#!/usr/bin/python3.4
-*- coding: utf-8 -*-

from cassandra.cluster import Cluster
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cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

session.execute("""CREATE TABLE spark.z_stats2 (
uid uuid PRIMARY KEY,

timestamp int,

hostid int,

lim float,

value float

);

")

print(‘'schema spark.z_stats2 created.')
session.cluster.shutdown()

create_table spark.z_stats3.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

session.execute("""CREATE TABLE spark.z_stats3 (
uid uuid PRIMARY KEY,
timestamp int,
hostid int,
description text,
priority int,
lastchange int,
triggerid int,
value float
);
")

print('schema spark.z_stats3 created.')
session.cluster.shutdown()
create_table_spark.z_stats4.py

#!/usr/bin/python3.4
-*- coding: utf-8 -*-

from cassandra.cluster import Cluster

cluster = Cluster(['10.0.2.9','10.0.2.10'])
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session = cluster.connect()

session.execute("""CREATE TABLE spark.z_stats4 (
uid uuid PRIMARY KEY,
timestamp int,
hostid int,
user text,
command text,
value float
);
")

print(‘'schema spark.z_stats4 created.')
session.cluster.shutdown()

create_table_spark.z_stats5.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

session.execute("""CREATE TABLE spark.z_stats5 (
uid uuid PRIMARY KEY,
timestamp int,
hostid int,
user text,
command text,
lim float,
value float
);
")

print(‘'schema spark.z_stats5 created.')
session.cluster.shutdown()
create_table_spark.z_stats6.py

#!/usr/bin/python3.4
-*- coding: utf-8 -*-

from cassandra.cluster import Cluster

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()
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session.execute("""CREATE TABLE spark.z_stats6 (
uid uuid PRIMARY KEY,
timestamp int,
hostid int,
user text,
command text,
value float
);
")

print(‘'schema spark.z_stats6 created.')
session.cluster.shutdown()

create_table spark.z_stats7.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

session.execute("""CREATE TABLE spark.z_stats7 (
uid uuid PRIMARY KEY,
timestamp int,
hostid int,
user text,
command text,
lim float,
value float
);
")

print('schema spark.z_stats7 created.')
session.cluster.shutdown()
create_table spark.z_stats8.py

#!/usr/bin/python3.4
# -*- coding: utf-8 -*-

from cassandra.cluster import Cluster

cluster = Cluster(['10.0.2.9','10.0.2.10'])
session = cluster.connect()

session.execute("""CREATE TABLE spark.log_stats1 (
uid uuid PRIMARY KEY,
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timestamp int,
host text,
warning int,
errorint,
sum int,
warper float,
errper float
);

")

print(‘'schema spark.log_stats1 created.’)
session.cluster.shutdown()
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