Apache Spark RDD

Resilient Distributed Datasets

Resilient Distributed Datasets (RDD) la mét cau tridc dit liéu co ban cla Spark. N6 la mét tap hop
bat bi€n phan tan cia moét déi tugng. Moi dataset trong RDD dugc chia ra thanh nhiéu phan ving
logical. C6 thé dugc tinh toan trén cac node khac nhau cia mot cum may chu (cluster).

RDDs c6 thé chira bat ky ki€u dir liéu nao cla Python, Java, hoac doi tugng Scala, bao gom cac kiéu
d{r liéu do ngudi dung dinh nghia. Théng thudng, RDD chi cho phép doc, phan muc tap hgp cla cac
ban ghi. RDDs c6 thé dugc tao ra qua diéu khién xac dinh trén dir liéu trong bé nhé hoac RDDs,
RDD la moét tap hop cé kha nang chiu 16i moi thanh phan cé thé dugc tinh todn song song.

C6 hai cach dé tao RDDs:

e Tao tir mot tap hop dir liéu cé san trong ngdn nglr s& dung nhu Java, Python, Scala.
o LAy tur dataset hé thong luu trir bén ngoai nhu HDFS, Hbase hodc cac co sé dit liéu quan
hé.

Thuc thi trén MapRedure

MapReduce dugc ap dung rong rai dé x(&r ly va tao cac bo dir liéu 16n véi thuat todn xir ly phan tan
song song trén moét cum. N6 cho phép ngudi dung viét cac tinh toadn song song, si dung mét tap
hop cac todn tir cdp cao, ma khdng phai lo 1ang vé xi ly/phan phdi cong viéc va kha nang chiu 16i.

Tuy nhién, trong hau hét cac framework hién tai, cach duy nhat dé s dung lai dir liéu gitra cac tinh
toan (Vi du: gilta hai cdng viéc MapReduce) la ghi né vao storage (Vi du: HDFS). Mac du framework
nay cung cap nhiéu ham thu vién dé truy cap vao tai nguyén tinh toadn cta cum Cluster, diéu dé
van la chua du.

Ca hai ing dung Lap (Iterative) va Tuong tac (Interactive) déu yéu cau chia sé truy cap va xu ly dir
liéu nhanh hon trén cac céng viéc song song. Chia sé dir liéu cham trong MapReduce do sao chép
tuan tu va toéc do 1/0 clha 6 dia. Vé hé théng luu trlr, hau hét cac iing dung Hadoop, can danh hon
90% thoi gian dé€ thuc hién cac thao tac doc-ghi HDFS.

- Iterative Operation trén MapReduce:
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- Interactive Operations trén MapReduce:
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Thuc thi trén Spark RDD

Pé khac phuc dugc van dé vé MapRedure, cac nha nghién clu da phat trién mot framework chuyén
biét goi la Apache Spark. Y tudng chinh cla Spark 1a Resilient Distributed Datasets (RDD); né hé trg
tinh todn x{r ly trong bd nhd. Diéu nay cé nghia, né luu trir trang thai cia boé nhé dudi dang mot doi
tugng trén cac cong viéc va déi tugng co thé chia sé gilra cac céng viéc do. Viéc xr ly dir liéu trong
bd Nhé nhanh hon 10 dén 100 Ian so véi network va disk.

- Iterative Operation trén Spark RDD:
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- Interactive Operations trén Spark RDD:

read
Disk One Time Memory
Processing 4—m
Céc loai RDD
RDD of Strings RDD of Pairs
[ # ) [ {far, 12) )
[ Apache | r (Spark, 14) |
[ Spark ) [ ito, 14) )
[ processing ] [ {the, 21) ]

e Cac RDD bi€u dién mét tap hgp ¢ dinh, da dugc phan vung céc record dé cé thé xur ly
song song.

e Cac record trong RDD cé thé la doi tugng Java, Scale hay Python tuy lap trinh vién chon.
Khéng giong nhu DataFrame, méi record clia DataFrame phai la mot dong c6 cau tric
chira céc field da dugc dinh nghia san.

e RDD d3 ting la API chinh dugc sir dung trong series Spark 1.x va van cé thé st dung trong
version 2.X nhung khéng con dugc dung thudng xuyén nira.

e RDD API c6 thé dugc sir dung trong Python, Scala hay Java:

o Scala va Java: Perfomance tuong duong trén hau hét moi phan. (Chi phi I6n nhat la
khi xtr ly cac raw object)

o Python: Mat mét luong performance, chd yéu la cho viéc serialization gilra tién trinh
Python va JVM

Cac transformation va action véi RDD

RDD cung cép céac transformation va action hoat déng giéng nhu DataFrame 1an DataSets.
Transformation xt ly cac thao tac lazily va Action xtr ly thao tac can xtr ly tic thai.
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- M6t sé transformation:

Nhiéu phién ban transformation ctia RDD c6 thé hoat dong trén cac Structured API, transformation
xt ly lazily, tic la chi gidp dung execution plans, dit liéu chi dugc truy xuat thuc su khi thuc hién
action

o distinct: loai bo trung lap trong RDD

e filter: tuong duong véi viéc sir dung where trong SQL - tim céc record trong RDD xem
nhitng phan t& nao théa diéu kién. Cé thé cung cdp mot ham phic tap st dung dé filter
cac record can thiét - Nhu trong Python, ta c6 thé sir dung ham lambda dé truyén vao
filter

e map: thuc hién mot coéng viéc nao dé trén toan bd RDD. Trong Python st dung lambda véi
tirng phan tir dé truyén vao map

e flatMap: cung cap mot ham don gian hon ham map. Yéu cau output clia map phai la mét
structure cé thé 1ap va mad réng duogc.

e sortBy: mo td mot ham dé trich xuat dir liéu tir cadc object cia RDD va thuc hién sort dugc
tur do.

e randomSplit: nhan mét mang trong sé va tao mét random seed, tdch cdc RDD thanh mét
mang cac RDD c6 s6 lugng chia theo trong sé.

- Mét sé action:

Action thuc thi ngay cac transformation da dugc thiét lap dé thu thap dir liéu vé driver dé xu ly
hoac ghi dir liéu xudng cac céng cu luu trit.

e reduce: thuc hién ham reduce trén RDD dé thu vé 1 gia tri duy nhat

e count: dém sé dong trong RDD

e countApprox: phién ban dém xap xi clia count, nhung phai cung cap timeout vi c6 thé
khéng nhan duogc két qua.
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e countByValue: dém s6 gia tri cida RDD
chi str dung néu map két qua nho vi tat ca dit liéu sé dugc load Ién memory cla driver dé
tinh toan
chi nén s dung trong tinh huéng sé dong nhé va sé lugng item khéc nhau cling nho.

e countApproxDistinct: dém xap xi cac gia tri khac nhau

e countByValueApprox: dém xap xi cac gia tri

o first: 1dy gid tri dau tién cua dataset

e max va min: lan luot 13y gid tri I6n nhat va nhd nhat cla dataset

o take va cac method tuong tu: |dy mot lugng gia tri tir trong RDD. take sé trudc hét
scan qua moét partition va s dung két qua dé du doan sé lugng partition can phai lay
thém dé thoa man so lugng lay.

« top va takeOrdered: top sé hiéu qua hon takeOrdered vi top lay cac gia tri dau tién
dugc sap xép ngam trong RDD.

o takeSamples: |18y mot lugng gia tri ngau nhién trong RDD

Mot s6 ky thuat déi véi RDD
- Luu trit file:

e Thuc hién ghi vao cac file plain-text

e C6 thé sir dung céc codec nén tur thu vién cia Hadoop

e Luu trir vao cac database bén ngoai yéu cau ta phai lap qua tat ca partition ca RDD -
Cong viéc dugc thuc hién ngam trong cac high-level API

e sequenceFile la moét flat file chlra cdc cap key-value, thuong dugc sir dung lam dinh dang
input/output cha MapReduce. Spark cé thé ghi cac sequenceFile bang cac ghi lai cac cap
key-value

e Pong thoi, Spark cling hé trg ghi nhiéu dinh dang file khdc nhau, cho phép define cac
class, dinh dang output, config va compression scheme cla Hadoop.

- Caching: Tang téc x{r ly bang cache

e Caching v6i RDD, Dataset hay DataFrame cé nguyén ly nhu nhau.
e Chung ta cé thé lua chon cache hay persist mét RDD, va mac dinh, chi x{r ly dir liéu trong
b6 nhé

- Checkpointing: Luu trir lai cac budc x(r ly d€ phuc hoi

e Checkpointing luu RDD vao dia cing dé cac tién trinh khac dé thé s dung lai RDD point
nay lam partition trung gian thay vi tinh toan lai RDD tUr cdc nguén dir liéu goc

e Checkpointing cling tuong tu nhu cache, chi khac nhau la luu trir vao dia cing va khoéng
dung dugc trong APl cia DataFrame

e Can st dung nhiéu dé t6i uu tinh toan.
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