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requires  parallel  platforms  that
automatically  handle  faults and
stragglers. Unfortunately, current

distributed stream processing models
provide fault recovery in an expensive
manner, requiring hot replication or
long recovery times, and do not handle
stragglers. We propose a new
processing model, discretized streams
(D-Streams), that overcomes these
challenges. D-Streams enable a parallel
recovery mechanism that improves
efficiency over traditional replication
and backup schemes, and tolerates
stragglers. We show that they support a
rich set of operators while attaining high
per-node throughput similar to single-
node systems, linear scaling to 100
nodes, sub- second latency, and sub-
second fault recovery. Finally, D-
Streams can easily be composed with
batch and interactive query models like
MapReduce, enabling rich applications
that combine these modes. We
implement D-Streams in a system called
Spark Streaming.

1 Introduction

Much of “big data” is received in real
time, and is most valuable at its time of
arrival. For example, a social network
may wish to detect trending
conversation topics in minutes; a search
site may wish to model which users visit
a new page; and a service operator may
wish to monitor program logs to detect
failures in seconds. To enable these

low-latency processing applications,
there is a need for streaming
computation  models  that  scale

transparently to large clusters, in the
same way that batch models like
MapReduce simplified offline
processing.

ngdy cang ting can cac platform song song
ty dong xir ly 16i va céac straggler (cac nut
cham). Tuy nhién, cac mé hinh xu ly ludng
phan tan hién nay c6 co ché khic phuc 16i
dat tién, can sao chép néng hoic thoi gian
khic phuc 1au, va khong thé xir Iy duoc cac
straggler. Ching t6i dé xuit mot phuong
phap xu ly moi, cac luong roi rac (D-
Streams), ¢ kha ning khic phuc duogc
nhitng nhuoc diém trén. D-Streams cé co
ché phuc h6i song song nén hiéu suét cao
hon cac phuong phap sao chép va phuc hoi
truyén thong, va cé thé chiu dugc cac
straggler. Chung toi thay rang phuong phap
nay hd tro rat nhiéu phép toan nhung van
duy tri dugc luu lugng tin trén mdi nit cao
tuong duong voi cac hé don nat, c6 kha
ning mé rong tuyén tinh dén 100 nat, do tré
dudi mot gidy, thoi gian khac phuc 16i dudi
moét gidy. Cubi cling, D-Streams c6 kha
ning két hop voi cac md hinh truy van theo
16 va truy van tuwong tic chiang han nhu
MapReduce, tao diéu kién trién khai nhiéu
tng dung két hop cac mé hinh nay. Chlng
toi thuc thi D-Streams trong hé phan tich
thoi gian thuc.

1.Gidi thiéu

Pa phan “cac dit liéu 16n” duoc tiép nhan
trong thoi gian thuc, va dir liéu nay co gia
tri nhat tai thoi diém nhan. Vi dy, mang x&
hoi can phéat hién chu dé tro chuyén yéu
thich trong vai phdt gan day; mot trang web
tim kiém can biét cach thuc truy cap trang
mai ciia nhitng ngudi ding; va mot nha diéu
hanh dich vu mubn theo ddi cac ban ghi
chuong trinh dé phat hién 15i trong vai giay.
Pé kich hoat cac ung dung xt 1y do tré thap
ndy, ching ta can cac mé hinh tinh toén
ludng c6 thé dé dang mo rong cho cac cum
I6n, hoat dong theo co ché gidng nhu cac
moé hinh xu ly theo 16 chiang han nhu mé
hinh xtr ly offline don gian hda MapReduce.




Designing such models is challenging,
however, be-cause the scale needed for
the largest applications (e.g., realtime
log processing or machine learning) can
be hundreds of nodes. At this scale, two
major problems are faults and stragglers
(slow nodes). Both problems are
inevitable in large clusters [12],
streaming applications must recover
from them quickly. Fast recovery is
even more important in streaming than
it was in batch jobs: while a 30 second
delay to recover from a fault or straggler
IS a nuisance in a batch setting, it can
mean losing the chance to make a key
decision in a streaming setting.

Tuy nhién, viéc thiét ké cac mo hinh nhu thé
gap nhiéu kho khin vi nhiéu ung dung I6n
(chang han nhu xtr 1y ban ghi thoi gian thyuc
hodc wng dung hoc may) c6 thé can dén
hang tram nat. Vai quy mé [6n nhu vay, hai
khé khin chinh s& phat sinh la 16i va céc
straggler (c4c nt cham). Pay 1a hai van dé
khdng thé tranh duoc trong cac cum I6n
[12], vi vay céc (ing dung ludng phai c6 kha
nang phuc hoi sau nhitng 15i nay mot cach
nhanh chéng. Phuc h6i nhanh trong phuong
phap luéng tham chi con quan trong hon
trong phuong phap xu ly theo 16: cham phuc
hoi 15i hoidc straggler 30 giay trong phuong
phép xir ly theo 16 c6 thé gay phlen toai, con
trong phuong phap ludng do tre nhu vay co
thé 1am mat co hoi dua ra quyét dinh quan
trong.




