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GIOT THIEU

» Gidi thiéu vé Big Data, lich st Big Data.

» Gidithiéu cac du dn ma nguén md lién quan dén big data (hadoop, kafka,
zookeeper...), thé manh cla tirng du an va cach phan loai chon luva cac du an
ma nguén md& dé dap ng nhu cau.

» Cach thu thap thdng tin, yéu cau, phan tich cau tric data dé thiét ké mot hé
thdng big data. Thiét ké cac tiéu chi cho hé théng phan tich dit liéu nhu
performance, scalability, reliability, accuracy, metrics, Ul

» Xay dung hé théng véi cac unit test, integration test, metrics, UL.

» S0 dung mét hé théng web search engine v&i 20 may dé lam vi du va cac kinh
nghiém thuc té khi st dung hé théng ma nguén mé.
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BIG DATA

» Khéi lugng théng tin I6n, toc d6 tao ra thdng tin nhanh, Tinh chat
quan hé cta théng tin phic tap. Luén can phuong thic méi dé tinh
toan va toi uu.

» Phan tich théng tin phiic tap do quan hé phc tap, nhiéu trugng hop
small data tr& thanh big data

» No6i tom lai big data la cac thé loai thong tin vuot qua kha nang xu ly
bang cic hé thdng may méc, phdn mém ching ta dang cé hoac d3
biét.

» Thudng quy mé dir liéu dat quy mé 500GB - 1TB 14 bat dau 16n, khé
xt ly véi hé théng SQL.
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THONG KE VE BIG DATA TREN THE 61Ol NAM 2015

» 40000 Google Search Queries Every Second

» 1 Billion People Use Facebook

» 1 Trillion Photos Are Taken And 80% Of Them Will Be
Shared Online

» 1.4 Billion Smart Phone Are Shipped

» User Activities, Internet Of Thing, Logs...
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LIFECYCLE OF DATA: 4°A"S
Acquisition: Thu thap théng tin
dudi dang tho

Agrregation: Tap hgp, phan loai,
tich hgp vé&i cac dir liéu khac

Analysis: Phan tich, théng ké, hiéu
dir liéu.

Application: Ung dung

Vi Du: GA, Mobile User Activities

AGGREGATION

Integrated data
scattered data

ACQUISITION ANALYSIS

Knowledge
Log, New Data

APPLICATION
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RESOURCE MANAGER

» MOt s6 khai niém vé tai nguyén va quan ly tai nguyén.

» OS: Quan ly tai nguyén cua mot may tinh hay mét may ao
nhu & cing, CPU, memory, network...

» IAAS, PAAS, SAAS quan ly tai nguyén & mdc cao hon cho
cloud computing. Tai nguyén bao gém nhiéu may tinh,
may ao, IP...

» Tu setup cac server vat ly va viét script dé quan ly.
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RESOURCE MANAGER

» Infrastructure as a Service(IAAS): Cung cap nhiéu nguoén tai nguyén nhu la
firewalls, load balancers, cac dia chi IP, may do... nhung hé diéu hanh va céac
U'rng dung sé do ban cai dat va cap nhat. Biéu nay gitup ban linh hoat hon
trong viéc st dung tai nguyén. Cac phan mém thuéc dang IAAS nhu Docker,
Vagrant, Openstack... Cac service thuéc dang IAAS EC2, Digitalocean,
Google cloud

» Phan 16n cdc hé théng IAAS service sif dung may 3o dan t6i téc dd lic
nhanh [dc chdm, may 4o cé thé bi treo Ién dén 30s hoac hon.

» Danh giad cac phan mém docker, vagrant, openstack va cac service EC2,
Digitalocean

» Ré tién nhat
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RESOURCE MANAGER

» Platform as a Service (PaaS)

» H6 trg ngudi st dung bang cac hé diéu hanh, co sé& dir
liéu, may chu web va maéi truéng lam viéc. Hon nita, né cho
phép ban tdp trung vao cac ing dung cu thé, cho phép
cac nha cung cap dam may quan ly va do dac tai nguyén
mot cach tu dong.

» Kinh nghiém va binh luan, cdc components da su dung
qua
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RESOURCE MANAGER

» Software as a Service (SaaS) la su lua chon phu hgp nhat khi ban muén
tap trung vao ngudi dung cudi. Giip cho ban truy cdp dén cac phan
mém trén nén tdng dam may ma khéng can quan ly co s& ha tang va
nén tdng né dang chay.

» SAAS Framework nhu Apache Yarn, Mesos...

» Tu tao cac SAAS bang cdc phan mém ma ngudén m& nhu hadoop,
Kafka, Cassandra...

» Commercial services cho big data system nhu S3, SimpleDB, Amazon
Simple Queue Service. Ho tro tot cho reliability, Ul, monitor, metrics...

» Ung dung cho ngudi sit dung nhu gmail, google doc, google drive...
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STORAGE

» Phan loai storage

» Persistent: Thiét ké dé luu trir lau dai, dit liéu quan trong cé thé thiét ké
v@i log, versioning

» Temporary/Cache data: Thiét ké t6i uu cho cac dit liéu hay dugc doc
hay access, di liéu thudng ducc cache trong memory hay st dung v&i
6 SSD.

» Raw Data: Dt liéu dugc luu trit dudi dang thé véi day da cac théng tin,
tdi uu cho write.

» Structured Data: Luu trit dudi dang cé cau tric, dugc sap xép, danh chi
muc dé t6i uu cho read va query.
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STORAGE

» Temporary/Cache: MemCache, Redis, Alluxio(Tachyon)... va queue nhu
Kafka, JMS, RabbitMQ, ZeroMQ...

» Persistent Raw Data: HDFS, S3...
» Persistent Structured Data: HBase, Cassandra, Mongodb, Elasticsearch...

» Biét ro /O Performance, Read/Write Limitation. Vi du 6 citng hay 6 SSD,
RAID... cé tinh chat va gidi han khac nhau. Biét r6 cac phan mém,
services nao tham gia st dung I/O

» Luu y tinh todn Read/Write Ratio, Frequency/Throughput...

» Kinh nghiém va binh luan cdc components da st dung qua
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EXECUTION ENGINE

» Cac Execution Engine Phai Dam Bao Cac tiéu chi: Scalable, Fault
Tolerance, Parallel Data Processing,.

» Théng thudng mot execution engine sé lam cac viéc:
» Split source data thanh nhiéu partitions hay streams.

» Méi partition/stream ducgc assign cho mét operator. Operator
chra cac logic dé x(t ly (transform, filter, split...). Két qua sé
dugc dua dén cac operator khac dé x{ ly tiép hoac luu lai.

» Theo doi va xu ly hoac reassign lai cac stream hay operator cé
6.
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EXECUTION ENGINE

» Low Level Execution EngineFramework:

» Developer tu custom cau tric data, reader, writer,
partition data.

» Developer phai tv implement cac logic operator

» Tuc control data flow, forward data qua mo6t operator
khac dé tiép tuc xt ly hay luu data.

» Vi Du: Map reduce, apache spark, apache storm, apache
flink
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SCRIBENGIN ENGINE
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» Scribengin test v&i 5 may kafka, 1 may hadoop master, 5 may hadoop worker,
3 may zookeeper, 1 may elasticsearch, 1 may chay web server.

» Test v&i cac cau hinh khac nhau nhu t2.small, t2.medium, m4.large, m4.xlarge
» Test dd 6n dinh, tat bat cdc may maoi 10 phut. Test trong 12h
» Test chay 7 ngay

» Test throughput 10Mb/s - 30Mb/s tuy cau hinh va s6 lugng may.

[ e . [ @« oo
QQ Filter by tags and attributes or search by keyword ®© < < 1to150f15 > )|
Name ~ Instance ID ~ Instance Type ~ Availability Zone -~ Instance State - Status Checks -~ Alarm Status Public DNE
kafka-1 i-1e8b1fcd m4 large us-west-2¢ @ running & 2/2checks... None Y% ec2-52-3
kafka-2 i-1f8b1fc5 m4 .large us-west-2¢c @ running @ 2/2checks... None Y% ©c2-52-30.
kafka-3 i-1c8b1fct m4 large us-west-2¢ @ running & 2/2checks... None % ec2-52-2:
kafka-4 i-228b1ff8 m4 large us-west-2¢ @ running @ 2/2checks... None Y% ec2-52-30.
kafka-5 i-238b1ff9 m4 large us-west-2¢ @ running & 2/2checks... None Y% ec2-52-3
hadoop-master i-6d0216b4 m4 .xlarge us-west-2b @ running & 2/2checks... None Y% ©c2-52-3
HaULOP-WUl Rt~ | W2 16LS (14 Al ge US-WES-Z0 ) % 2 \
Select an instance above el
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EXECUTION ENGINE

» High Level Execution Engine Framework:
» Dua trén cac low level framework

» Implement cadc components, reader, writer, partitioner cé thé
st dung lai

» Define cau triuc dit liéu.
» Thudng tap trung vao méot bai toan nhat dinh

» Vidu: Hive, Pig dua trén map reduce framework. SparkQL,
SparkML dua trén spark engine.
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KINH NGHIEM VA DANH 61A MOT SO PHAN MEM MA NGUON MO

» Hadoop family: HDFS, Yarn, Map Reduce

» HBase

» Zookeeper

» Kafka

» Elasticsearch

» Apache Storm, Apache Spark, Apache Flink
» Hazelcast

» Script dé manage hé théng nhu shell, python, ansible...
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THIET KE WEB SEARCH ENGINE

» 2 may crawler

» 1 may JSM queue

» 9 may hadoop, luu trit va process dit liéu
» 5 mady chay lucene (search engine)

» 1 mdy web server va aggregate dir liéu.
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» Cau truc storage

Segment

Segment

Segment
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THIET KE WEB SEARCH ENGINE

» quét 20k web site, dir liéu tdp chung phan I&n & 1000 site
|&n

» Lay vé nhiéu nhat 6triéu trang web 1 ngay.

» Sap x€p dir liéu theo thai gian, dit liéu cadp nhat, merge 6 -
12h mot lan.

» Cac bai toan: trinh rat dir liéu, phan loai dit liéu, tinh toan
trung lap, spam, index...
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CAC TIEU CHi D E DANH GIA XAY DU'NG VA TEST MOT HE THONG BIG DATA

» Thu thap théng tin va do phiic tap cta dir liéu:

4

Hé théng data c6 bao nhiéu GB, TB... bao nhiéu records hay messages...
D{t liéu c6 nén hay khong,.

Cé bao nhiéu loai record/messages, kich thuéc, quy luat cang nhiéu fields
thi tinh toan sé cang phuc tap.

Tinh da dang (variety) cua data. Vi du cung 1GB dit liéu web , log hay click
stream c6 do phic tap khac nhau.

Incoming rate thousands, millions ... messages per sec. Lugng di liéu luu
lai sau khi x ly.

Growth rate theo ngay, tuan, thang, nam
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CAC TIEU CHi D E DANH GIA XAY DU'NG VA TEST MOT HE THONG BIG DATA

» Tiéu chi va quy mé mdy moc
» S6 luogng may mdéc ma ban hoac cong ty ban cé kha nang cung cap,
c6 phu hop véi quy mé dir liéu va yéu cau.

» Khéng cé cach ang chirng chinh xac. Can xay dung mét hé thong
simulation test dé danh gia va tinh toan s6 lugng may méc.

» Rat nhiéu bai toan big data bi gidi han bai I/0, khong phai RAM hay
CPU.

» Cac may dung cho storage (DB) nén c6 cang nhiéu RAM, fast I/0
nhu SSD (seek time) cang tét. Can nhiéu CPU cores néu c6 nhiéu
concurrent read.
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CAC TIEU CHi D E DANH GIA XAY DU'NG VA TEST MOT HE THONG BIG DATA

» Tiéu chi va quy m6é may méc:
» Hé thong cang doi héi d6 tin cay (reliable) cao thi cang can nhiéu may hon

dé backup va replication.

» Mot hé théng khéng tinh toan cdng suéat chinh xac sé sup d6 theo dang
dimino effect khi mot vai may fail.

» Mot hé thong tot chinén sir dung khoang 65 - 70% kha nang clia hé théng.

» M&t hé théng tét 1a mét hé théng ludn & trang thai cdn bang. Vi du mét hé
théng c6 500GB data va 5 may thi moi may nén luu trir 100GB, hay mét hé
théng cé input rate 10k messages/s véi 5 mdy thi méi may nén x{ ly

khoang 2k.
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CAC TIEU CHi D E DANH GIA XAY DU'NG VA TEST MOT HE THONG BIG DATA

» Tiéu chi cho hé théng can xay dung:
» Accuracy:

» Hé théng chay c6 dung, cé chinh xac hay khéng. Cach test don gian nhu
cé 100M messges hay records chay qua hé théng cé con da 100M
messages, mac du 1 hoac 2 may chét trong qua trinh chay.

» Hé théng cé chay 6n dinh, khdng mat dir liéu, khéng duplicate dir liéu,
khong process 2 lan khi 1 hoac vai may chét hoac chét mét nlra*.

» Lam sao test va khang dinh cac van dé trén, vi du ban dua 100M
messages v hé théng spark hoac hadoop va output két qua qua hbase,
cassandra, mongodb... Kiém tra ban van cé 40 100M messages. Ban cé
chac 14 cé mdt message nao dé khéng bi process 2 [4n?
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CAC TIEU CHi D E DANH GIA XAY DU'NG VA TEST MOT HE THONG BIG DATA

» Tiéu chi cho hé théng can xay dung:

» Metrics: Can cac metric dé do dém khong thi khéng biét hé théng chay cé chinh xac
khong, cé hiéu qua khong. Vi du nhu hé théng x(r ly bao nhiéu messages, bao nhiéu
trong mdt sec, méi may x ly bao nhiéu, c6 bao nhiéu 16i, nguyén nhan sinh 1oi...

» Performance:
» Throughtput in MB/s, messages/s. CPU, RAM, Disk, Network usages.
» Throughputs c6 phan tan déu trén cac may va thai gian.

» Scalability: Performance cé linear khi tang hay gidm may

» Reliability: Hé théng c6 6n dinh khi thém bét may, hé théng sé 6n dinh trong bao lau
néu bi mat 1 hoac vai may.

» Ul: Can cé Ul tét dé monitor theo ddi cac metrics, status cGia cac may...
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TIEU CHI CHO ARCHITECTURE VA TEST

» Architecture:

» Thu thap cac yéu cau. Xac dinh rd cac bién c§, tinh hudng xau nhat cé thé sdy ra va cac cach
gidi quyét cho phép.

» Chon cac phan mém ma nguén mdé, services phu hgp véi yéu cau clia hé théng dua trén tu
van, research, document, feedbacks...

» Nén chon cdc phan mém cé hé théng metric tét, rd rang, dé hiéu hoac api dé access vao hé
théng metrics.

» Nén hiéu rd bai toan clta ban |a real time processing hay batch processing, dé tré téi da
cho phép.

» Hé thong build va test tu dong la rat quan trong.
» Thiét ké hé théng theo module, plugin...

» Thiét ké hé théng dé cé thé test va debug,.
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MOT SO TIEU CHi CHO ARCHITECTURE VA TEST

» Architecture(continue):

» Thiét ké hé théng test cho ti'rng component dé kiém dinh lai su chon lua cha minh |a
dung vé&i v&i quy mé dif liéu, throughputs, s6 lugng may méc...

» Document, quang cdo vé mét phan mém luén khéng didng, dang véi mot s6 diéu
kién, hoac bi hiéu sai.

» Phan mém du té6t nhung ban chua du hiéu hoac chua da gidi dé control, hoac
khéng phl hgp véi sé lugng may méc.

» Néu ban hodc nhan vién cta ban khéng cé kha nang thiét [ap hé théng test, config
va tuning cac parameters dé phan mém chay didng yéu cau. Nén kién tri lam tiép
hoac dung cai khac khéng khd nang cé van dé la cao.

» Nén st dung mét hé théng queue nhu Kafka gilta cdc component/service dé diéu phai
téc dd, hoac khi mdt component/service fail sé kéo theo cadc component/service khac.



TUAN NGUYEN

MOT SO TIEU CHi CHO ARCHITECTURE VA TEST

» Test:

» Thiét ké hé théng test la téi quan trong. Cé thé kiém tra trinh d6 ciia mét ki su qua cach thiét ké hé
théng test. Hé théng test cang t&t va ky sé dan dén nhiéu viéc phai lam hon, phai suy nghilam sao
lam viéc hiéu qua hon thong qua cac cach nhu viét code it bug hon, debug nhanh hon...

» DUng nhan luc test la khéong kha thi nén phai phat trién hé théng test ngay tir dau. Vi du ban muén
test cé6 mat dit liéu khi tat mét vai may hay khéng, nén viét mét script hay test case dé [am viéc dé.

» M6t hé théng test tot phai ddm bao bao phd hét cac diém yéu clia mét phan mém nhu accuracy,
reliability, security, scalability, performance...

» Mét hé thong test tot thuong cé 3 tang, unit test, integration test, performance test. Néu mot hé
théng test tot sé c6 thé chay dugc trén ca 3 tang, hodc v&i mdt sé thay dbi nhé.

» Ban khéng thé cung cap cho mai lap trinh vién mét hé théng may that véi hang chuc con méy dé
lam viéc va test.

» Cb nhitng test scenario mat hang ngay, hang tuan...
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MOT SO TIEU CHi CHO ARCHITECTURE VA TEST

» Unit Test:
» Chay trén IDE, test phai chay xong trong 15s - 60s va khéng nén qua 3min.

» Khéng nén dung cac mock test nhu mokito. Phan I&n cac phan mém t6t déu cung céap cac unit
test framework, hoac simulation test, hoac phai tu viét cac simulation component.

» Integration Test

» Chay trén cdc méi trudng tuong déi that nhu docker, vagrant, IAAS... M6t con may 16GB RAM
cé thé chia thanh 8 - 12 con may do dé chay test.

» Test case thudng chay tu vai phat dén vai tiéng. Test case thudng cover cac scenario nhu failure,
data lost, duplication, balance...

» Performance Test
» Test trén hé théng hardware that. Néu hé théng integration test thiét ké t6t, c6 thé s dung lai.

» Test case cé thé kéo dai ca ngay, cd tuan véi cac quy mo dit liéu yéu cau.



