Apache Spark overview

Ngay nay c6 rat nhiéu hé thong xa ly dir liéu théng tin dang sir dung Hadoop rong rai dé phan tich
d@r liéu 16n. U'u diém 16n nhat cha Hadoop la dugc dua trén mot mo hinh 1ap trinh song song véi xi
ly dir liéu 16n la MapReduce, md hinh nay cho phép kha nang tinh todn c6 thé maé réng, linh hoat,
kha nang chiu 16i, chi phi ré. Diéu nay cho phép tang téc thoi gian xi ly cac dir liéu 16n nham duy tri
toc d6, gidm thai gian cho doi khi dr liéu ngay cang 16n.

Hadoop da dugc nén tdng tinh todn cho rat nhiéu cho mot bai toan xr ly dit liéu Ién va cac van dé
vé mé réng tinh todn song song trong cac bai toan xép hang. Apache Haddop cling dugc st dung
tai rat nhiéu céng ty I6n nhu Yahoo, Google. DU cé rat nhiéu di€m manh vé kha nang tinh todn song
song va kha nang chiu 16i cao nhung Apache Haddop cé mét nhugc di€m la tat cd cac thao tac déu
phai thuc hién trén & dia ciing diéu nay da lam gidm toc d6 tinh todn di gap nhiéu lan.

Pé& khac phuc dugc nhuge diém nay thi Apache Spark dugc ra ddi. Apache Spark cé thé chay nhanh
hon 10 Ian so véi Haddop & trén dia cing va 100 Ian khi chay trén bd nhé RAM, hinh dudi biéu thi
thoi gian chay cda tinh toadn héi quy Logistic trén Haddop va Spark.
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Gidi thiéu Apache Spark

Apache Spark la m6t open source cluster computing framework dugc phat trién so khéi vao nam
2009 béi AMPLab tai dai hoc California, Berkeley.

Sau nay, Spark da dugc trao cho Apache Software Foundation vao nam 2013 va dugc phat trién
cho dén nay. Apache Spark dugc phat trién nham tang téc kha nang tinh toan x{ ly ctia Haddop.

Spark cho phép xay dung va phan tich nhanh cdc mé hinh du doan. Hon nita, né con cung cap kha
nang truy xuat toan bd dir liéu cung lic, nho vay ta khong can phai lay mau dir liéu doi hdi badi cac
ngo6n nglr [ap trinh nhu R.

Thém vao do, Spark con cung cap tinh nang streaming, dugc dung dé xay dung cac mod hinh real-
time bang cach nap toan bé dir liéu vao bd nhé. Khi ta cé mét tédc vu nao dé qua I6n ma khong thé
x(r ly trén mot laptop hay mot server, Spark cho phép ta phan chia tac vu nay thanh nhirng phan dé
quan ly hon. Sau do, Spark sé chay cac tac vun ay trong bd nhé, trén cac cluster cta nhiéu server
khac nhau dé khai thac toc do truy xuat nhanh tur RAM.
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Spark st dung API Resilient Distributed Dataset (RDD) dé x(r ly d{t liéu. Spark nhan dugc nhiéu sy
hudng Ung tir cOng dong Big Data trén thé gidi do cung cap khd nang tinh todn nhanh va nhiéu thu
vién hitu ich di kém nhu Spark SQL (v6i kiéu dir liéu DataFrames), Spark Streaming, MLIib (machine
learning: classification, regression, clustering, collaborative filtering, va dimensionality reduction)
va GraphX (tinh todn song song trén di liéu do thi)

Tinh nang cua Apache Spark

Apache Spark cé cac tinh nang dac trung sau day:

e T6c db: Spark cé thé chay trén cum Hadoop va cé thé chay nhanh han 100 lan khi chay
trén bé nhd RAM, va nhanh han 10 1an khi chay trén 6 cing. Bang viéc giam sé thao tac
doc nghi I&n dia ciing. N6 luu trir truc ti€p dir liéu x ly 1én bo nhé.

e HO6 tro da ngdn ngit: Spark cung cap cac API cé san cho cac ngbn nglr Java, Scala, hoac
Python. Do dd, ban cé thé viét cac ing dung bang nhiéu cac ngdén nglr khac nhau. Spark di
kém 80 truy van tuong tac muc cao.

e Phan tich nang cao: Spark khéng chi ho trg Map va Reduce, né con hé trg truy van SQL, xi
ly theo Stream, hoc may, va cac thuat toan do thi (Graph)

Cac thanh phan cla Apache Spark

MLlIib

(machine
learning)

Apache Spark

e Apache Spark Core: Spark Core la thanh phan cét 16i thuc thi cho tadc vu co ban lam nén
tang cho cac chiic nang khac. N6 cung cap khdnang tinh todn trén bo nhé va dataset
trong bo nhé hé théng luu trir ngoai.

e Spark SQL: La mot thanh phan nam trén Spark Core, né cung cap mot sudo héa méi cho
d{r liéu la SchemaRDD, hé trg cac dit liéu c6 cau trdc va ban cau tric.

e Spark Streaming: Cho phép thuc hién phan tich x ly truc tuyén x ly theo 6.

e MLIib (Machine Learning Library): MLIib la mdt nén tdng hoc may phan tan bén trén Spark
do kién tridc phan tan dua trén b6 nhé. Theo cac so sanh benchmark Spark MLIib nhanh
hon 9 lan so véi phién ban chay trén Hadoop (Apache Mahout).
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e GrapX: Grapx la nén tang xur ly dé thi dua trén Spark. N6 cung cap cac Api dé€ dién tacac
tinh todn trong dé thi bang cach s dung Pregel Api.

Resilient Distributed Datasets

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

RDDs c6 thé chira bat ky ki€u d{r liéu nao cda Python, Java, hoac doi tugng Scala, bao gom cac ki€u
d( 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 hgp cé kha nang chiu 16i méi thanh phan cé thé dugc tinh toan song song.

C6 hai cach dé tao RDDs:
e Tao tUr mot tap hop dir liéu cé san trong ngdn ngit sir dung nhu Java, Python, Scala.
e LAy tUr dataset hé théng luu trit bén ngoai nhu HDFS, Hbase hoac cac co sé dir liéu quan

hé.

Xem thém vé Spark RDD
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