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TETL = Extract, Transfer, Load
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3 Micro-batching

4 Hadoop of real-time

5 Backpressure mechanism

6 DAG = Directed Acyclic Graph
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Apache Spark Streaming , LinkedIn’s Samza Apache Storm/Trident a.;lic ¥ Jsoo

Storm Trident Samza Spark Streaming

Strictest guarantee At-least-once Exactly-once At-least-once Exactly-once
Achievable latency << Ve ms < Veems < Ye'ms <\s
State management Yes Yes (small state) Yes Yes

Processing model One-at-a-time Micro-batch One-at-a-time Micro-batch
Backpressure mechanism Yes Yes Not Yes

required(buffering)
Ordering guarantees No Between batches Within stream Between batches
partitions

Elasticity Yes Yes No Yes

7 WAL = Write-Ahead Log
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8 DSPS = Data Stream Processing System

9 DSPE = Data Stream Processing Engine

0 DSME = Data Stream Management Engine
™ Baido File System
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Hlxe Storm Spark Streaming Flink Kafka Streams IBM Streams
Version 2.0 243 1.8 2.3.0 43.0
Model Native Micro batch, continuous Native Native Native
processing
Partitioning Shuffle, field, partial key, all, global, Hash, range Same, hash, random Same, hash, round-robin Same, hash,
none, direct, local, custom random, round-
robin, entire,
modulus, range,
DB2, auto
State Key value, redis Write-ahead and other Key-value store Key-value, hash map Tuple history,
management state stores operator
windows,

operator custom
logic, primitive

operators
Message Atleast-once, Exactly-once through Exactly- and At-least- Exactly-once Exactly-once Exactly-once
delivery Trident once
Fault Checkpoint, Stream replay Checkpoint Stream replay, Stream replay Checkpoint,
tolerance checkpoint consistent region,
replay

0315 (b2 S YL 5o dgume (Sloj sle oy b e askad & jgan s o3l 1A Cens pdy (el 509)9 sl 03ls bz 1 (ST s S il
@le SaeS a1y (639)9 0313 0l 2 1l (sla 0oy () JSB)Ngd (oo mandS 09,5 A & (o) p (Hine Sl 0y Wigd oo Ghjlon ekl (o
@l g ool ol nesiS le oy ad (o aie Wil L Oloj 5 E9x0 by ey Job Sy plaS e oS Sl ol L
Wil oy Job ol 4 (0925 o3l STils (Ll ooy 5 £98 Oloy oyt Jobo S plaS p0 a5 ST (o s Sl o5l L (ple eSs
D05 e @S ey ol G Jeld b Gl i we b Se a0 osh e Sl ey 4 b
i yo3 sl il w51 255 4T o poe alold b Yaome 5 3,08 sl ool G e i 5 Jsb K03 0y 59 OME 1 et slo o

Ol 02y 955 0k —hdain e

[ ] [ ] I .

[ ] [ ] L]

[ ] [ ] [ 1]
[ obes > [ ol > | obe >

oy slasSI £ UK

Wigd oo el 5 alwd jlez @ laygige ol
AsterixDB 3 NiagaraCQ asle g3 g (o (wlol 55 slo pites =)

SAMOA" sile ui)b’l AW Iy Oeisle d)tbe.’. sl ROSUWERES

Graphlat aile oz 315 Sl 5 a2 gl s =Y

Spark Streaming g Flink asle ools b ,> (5318, 0,5kie 4o slo S jg0,8 -F
0318 (IS b o Sy o310 sl byl g b Il -7

oads plol Y55 g Lo il 5 5,00 by Blop b dad e Slallae (5,910,5 a a8 b, (53l losl Sletianens (owyp 4 6] 50
o ol o aS waile Bl gaass gl S obl o Alae YF cosls zlhsual gl oo ool allie FYARFY ol 510500 (o0 el

12 Directed Acyclic Graph
13 Scalable Advanced Massive Online Analysis



2P 0295 5o @1 llalliya Ginlad (yaadinis

www.mhconf.ir

SeilSio g yTganelS (B edige
6% International Conference on the New Horizons in
Electrical Engineering, Computer and Mechanical

I, QT Ol dslio g ool (OIS b > 53l Gl i 3 S50 sla ool o)Ll (gl dnwgy sloo Sig, b ol e o > (g5l ool

ly gz lasl B g G (Sigdgate ¥ IS8 a8l (o0 SIS (omsz 9 Calae el 5 A ol Badod elguie )3 Canl 03908 mal )8
aps oo plis ) o gle codled

Jezs gle Alols’ 1o 5055 dend 3o

03995 3 gl SIS sl e ol y Sl
oS 3l oebol sl

Geios Slaal ols plazsl V0
B sl Gy a5

ARNEE

snowballing slul 5 ol

Sl Sl b ans 6,5 Y

oads ol wlallhe 6, K556V

555 3l VS
Sbgines auilojle (585 SYlgw 0gei asuin (Faiod Blasl :cusl sod Jlds il o ) 9)lge Joli aS ablasle Ml anl 3 S
(e O)eR s_JL.»)Lf OOges u’_:LQ; 9 @L_J e wsls C‘;?b...a‘ ‘h.a..)).c Sldlas 6)§Jb)c do ol adlas wols al.iilg;

i Blaal —\-F
o00ls ae N 3 3 S S5, 2310 d albuls 5o pglie 40lo dewgd - W
' gomo Sy L?H‘Bl‘z’)léﬁ.twlaETL)lé 20K by Ll 4 AlbuliS Ll e glie (0 ¥ Lo

B85 o g 5,00 ools o)Ll g ETL «K5,0M by (iojlon slo (il 4 a8 Lo je slo,l5 050 pmseieo -

Geizs gl B ausis -
(el sl ools gl S5 by il gile eoly ley yo b el Gl dszse o Sl 5 ooy, 0,5 asie -

LT plos o S5 5 s cale (3905 (b 5 4ty sl anil sl

GeioS o £ g0

0 5l God gl o yy Ol Sl
Gas il oo S50 Bl B3l Geios aSST (058 (asiie fasily o S50k ol bl g e sl e Sl lanl Salas’ | RQL
s le JUIS cuiS bl b sl oonT Sldlae (gl oobia Soenl o0l L2a VoY e B Y VY o sle Jlu o lsie slaw a> | RQ 1.1
Sley 0y93 slp Ollaxl gan aws g b o] o as, elol p | Gas 1, S50k ol Uil Slikies oLdlae 3ble 5 b JUIS alas’ | RQ 1.2
Olidss oLl blie g g9 oad Gl faxms oo 1,3
S oo Sl aalllas sl bbby 5 olas Sy, ¢ Slinins g5 4> | RQ 1.3
ol o ol )26 &g Olalllas slas S0, 5l slaw 4> | RQ 1.4
sl sateili b S50 olyz Gilon il ool 5 byl L | Sl end axlye b odls ol 35l sbe esly sk 53 e ille plas L | RQ 2
Soe b dilihe sle asr ln oo5ed Gistd Hshite a5 Sglite | ol ol g b lly ol > sln oS0, Ml (s390iSSla 1l plas | RQ 2.1
S50 ol Gyl 45 ol asly slelis ean s Slidss LW
Wl 3 0ol o)Ll oy (5w g s oo ool | sl b elazal sla ey 5 Lal copnl ojsm s (sile esly plas | RQ 2.2
Fowloals (5,155 ools b o 5,00
adlolyzr ools eud B)F Jaie seoSig, caiiS ln | 4 oSl eols ol gy S ol by ol o | RQ3
Shilp Slusl s sezge aniljlisle acglasil sl (b, Sogd oo oyl ETL alope 3 b 2lls o (sl ol 5llas o,
Sk ools oyl gile esly s ple Ml (S5 bz $o98 (a0l 100 Sa5, 55l o0l (51 o0l sl 5 JSa plas” | RQ 3.1
Ded e olols
b3 ,Sus) 4 yzie (Olalllae (nl alowgy oud mal 3 SBLEL L) §9d o GBI GBI Sk olyz hlog le il > 0 | RQ 4
5o 0 oolaiwl (slo ools Acgesme aStiS 3. g 39d (oo (5 5RE0 Sl ool (3,155 1o g, ol alwgy talesT sl ola 00l dcgozme ax RQ 4.1
B oandess ((8ly b egran)ond slering 3,ug; Sialo)l s | adly sla ools acgerme b basSug, ol (iubes] slp 69,Skee lne 4> | RQ 4.2

Jlere Gkl LS b5l 5 anie g o Skee (g5, 200,
bl sl b 6o Sles

Sasly o 550




P 0295 s @8I Malliyn Ginilad (paadinis
Splo 9 )592308 42 S dige

6% International Conference on the New Horizons in
www.mhconf.ir Electrical Engineering, Computer and Mechanical

Sl (oo a5l a5 adl (oo Al e Jlez Jold (o) nl 09es Salm al 2
YN g Jlozuo slo oS o 5 @b )‘| L. b.Lo‘ Oldlas -
el 0o alowil ogs Sl gl menl slo Lae (bl lalllas Olil -Y
Dgd oo plal p8 il Job j0 uuls wYle zl sl gl bad e logmins -
L5095 da Gulizs Y5
el 03TV Jgaz j0 a8 aid pdy almil 55 Jlusus AbulS Vo 5045 des Gubos
oolaiwl 0590 Jluzms slo ailsulS Y Jgom
Jlazms b ailsuls
ACM Digital Library [http://dl.acm.org]
IEEE eXplore [http://ieeexplore.ieee.org]

ScienceDirect [https://www.sciencedirect.com]
I1GI Global [https://www.igi-global.com/search/]

Inderscience Online [https://www.inderscienceonline.com/]

Hindawi [https://www.hindawi.com/]

MDPI (Multidisciplinary Digital Publishing Institute) [https://www.mdpi.com/]

arXiv [https://arxiv.org/search/cs]

Taylor&Francis Online [https://www.tandfonline.com/]

aad Gbil K5, by Bsle p Bedss sl olelid oIS lgie 4 Lol slaadS ols 8 4z 0,90 8 s 50 ple oo 1) Baion alex
“fo.;"}i,.'l? S iS5 5 de sl Slae daa Sl (oS 5 aiiis bl e o e S L 45l slaadS L ool Sl Lol slaalS

198 oo Sl (2l s ALl
(real time OR real tiem data warehous*) AND
(stream OR semi-stream OR ETL OR challenges OR (extract*,transform*,load*)) AND
(join OR process* OR analy* OR problem*)

Stream
SemiStream Problem
Real time
Analytics
ETL t
Extract, Transformation, Join
Loading
Real time data
warehousing
Challenges Process

ST lolis gl il oL 5l anlinal b g0 lS lalS ggmn A JSS
bl sy bl il a8 5 15 snliial 3 jpe 00 Gl Jlioms sls AlulS s ot sl 4 was oo Ol |y oles Bebod SMlax A Jsor

Bas sl iz S5, y53le 5 eaguze ;3 og diile (g9)lse |y yogr Jeli il oo Baiod 0dgaze  0gr Z,5 g 00gaome [0 (0gr el

4 Wildcard



P 0295 s @8I Malliyn Ginilad (paadinis
Splo 9 )592308 42 S dige

6% International Conference on the New Horizons in
www.mhconf.ir Electrical Engineering, Computer and Mechanical

O (50 2Bl 00503 gy 5 Loy S50k (531051 (Sl daliyy 5 Arasgi 955050 Caly (o0 g WDl (g Ve Jold @S (3uiod b Gy
Al oo B850 oogazme Sl Zln e eols ST L sl o)Ll jo by KoM iile g cele b e e 5 0905 (ol piizman 0 gl
5 b Lo je ol lasil oS ol &Y Jgaz 50 Jsl Gl 4 gl 50 (Jlie (gl il a8 S 18 b3l 0550 50 sl iawy (eizean
arwg $lp GoldS Gl wsls by S ilen Glp b Ul g anng 0z hdow caS b Sasl o o)k b sl
Sy B3l 4l 58 Ml ol s (i ol ol 5 Y kS L ollan] GLilid 5 akis cod )b hse sle 535l
5L o 5l 9 98 Gl
Jizms slo abols’ sl s slo 3515l A Jgor
Jlazs ailbuls 9z dbo oy Jlosl (glo s
ACM digital library  [[All: real time] OR [All: real time data warehous*]] AND [[All: stream] OR[AIl:  [(01/01/2011) TO
etl] OR [All: challenges] OR [All: extract* transform*,load*]] AND [[All: join] OR 01/31/2020]
[All: process*] OR [All: analy*] OR [All: problem*]]
IEEEXplore (real time OR real time data warehouse*) AND (stream OR semi-stream OR ETL 2011- Jan2020
OR challenges OR (extract* transform*,load*)) AND (join OR process* OR
analytics OR problems)
ScienceDirect (real time OR real time data warehouse) AND (stream OR semi-stream OR ETL OR 2011- Jan2020
challenges OR (extraction,transformation,loading)) AND (join OR process OR
analysis OR problems)
SpringerLink “(real time OR real time data warehouse*) AND (stream OR semi-stream OR ETL  Computer Science,
OR challenges OR (extract*transform*,load*)) AND (join OR process* OR analy*  (2011- Jan2020)
OR problem*)
IGI Global (real time) AND (data warehousing or stream processing) Individual Journal
Articles (2011-
Jan2020)
Inderscience Online  (real time OR real time data warehouse*) AND (stream OR semi-stream OR ETL 2011- Jan2020
OR challenges OR (extract* transform*,load*)) AND (join OR process* OR
analytics OR problems)

Hindawi “real time stream processing OR real time data warehouse” 2011- Jan2020
MDPI “real time stream processing” 2011- Jan2020
arXiv “real time data warehouse OR real-time stream processing” 2011- Jan2020

Taylor & Francis (real time OR real time data warehouse*) AND (stream OR semi-stream OR ETL 2011- Jan2020
Online OR challenges OR (extract* transform*,load*)) AND (join OR process* OR analy*

OR problem*)

S5 A -V

6Lis a5 51 6 b 4 45 Sgameli 5 Asgey Cople b e o0ls (gl Lol wingy oSt slo 4ijg o 45 (gl ¢ pgme disd gl s
S o o 1y el ol Sl s e 4 o8 sl s %00 5t & b pymn ol L8 e S (5,205 iz o 255 (3l
Copde slp ol )b ad a5l ol ol jo . [11]axes o5 1 wiiws ady Jl 0 o5, aed a5 SIS slb oolo b (6 yiden oxeals conlis
S g 05 ol plowl 4y 0l s (golS 00ls 4T (60,S5g, il (oo 00 xa587 MalS hg, S 40 oals atine gle dle) 4o eols ol lade
Sasre b a3y o1 Sleiy sl o)l Lai g 03l oy (331 Coanl &y eyl 50 [V Jog 00t s Jsid LBy (g0 Shos ol55lS
505 e b e osls (slp (ale Gogy [VF]0)ls 052s (DI lo Al slp 2y HB Lol om0 qoribls sols IS (slo S5
50 00l by B3l LEE A e Sy il aaS 4 Sl ot g 4 g oedle 6 xS0l g syl sla sols bl 4 sacle
il g 6yT05m 4y yomie Wl oo Ll Lawsgs ond agi sla ools g sleizl gla aSis anle playlpl o ax b aShl 5 0d o,lal bk
Filon dgd b sl eolainl LB )18 (w2 950 (a0l G300 sl 0ols Bl 095 Al la)lS g ST )3 ol a5 )0l
5 Spark Streaming .Samza Storm asbe 5,0 by g S0 slaKajloy colsy ow)b- Gemen Gote Julv 4 oly o0
O 61 pitacw Lol pogie 93 cslol o ad Lo Ll awgs ools bz (B3l 0gou 9 SUKal g by culils § W o,y » Strom Trident
Cales 50 5 Wl w2 ploy Jsb 40 ools 2Ly ogmmi g Ll saims S sl allge 0,8 Wl ool Bl 3l sl sise 5 Olz LBl
5 ol gl (oo S5y eals Ll 5 e esls iz Gloy e o SYle (sl gez 4 Sl g a5 wie)liBle Gl S
Ve wyp b 000 ,F olowl ladye Slidisd g SVlie 4 o, gl H1a5 3590 095 b lad o ple iy 00,5 51T audiss Blaal 5 oS >
LYY bYW sl Jlo o aold jo Lsje alin VY & 350 s0g900m 5l )15 9)lse (050 jild 5 Jlioms albuls fpais 10 94240



P 029 s @ Mallya Ginlad ¢paadinid
S350 9 33940005 ¢§y3 (wAigo

6% International Conference on the New Horizons in
www.mhconf.ir Electrical Engineering, Computer and Mechanical

Uise 0 gle Ul b litedas (o)) 5 a5 859550 Jlo )l g sl aaod sl b5le 0 5L 9 by o eols (oles wdy b ooy (3180 g9u090
‘09.,.'2: il ..LJ}: L_g‘ alas) Q)}.a.g as 4\.....:9...: ul.\).> )| oolawl 6‘)’. c)‘LT 9 9.\ 6Lrb ol) oo; w.:al)_e 4 )L:; &9‘99" U"‘ oS M 4;‘9.4 QL.M eL;.n
A dalg ooy gl ea] o

&Ll -A

0j9> ) pde (ng sl mloll 4Vl Luilas VYAF (Big data) (NS sl ool (3313 5, el sl 5 paie , JSIST
Ol e lign

2 el ele Chrin e (laS VYAV sosls (M b2 g G530 Gl ooV bhas 92 B2 5 0 ST le, Y
S ARy pole 5 (owdiee

5 G owiiten o i3S aager VTR0 (B Data) ssls (IS sla S5 1 (55950 Lo ke S g ackae aaly ¥

.L')L..Zlf,.\.;.o.&}e 6L"’ LW 9 03 &9 LSLQM - fj.....olf

4, Babhri, M., Bifet, A., Gama, J., and Gomes, H. M., and Maniu, S. 2021. Data stream analysis:
Foundations, major tasks and tools. Wiley Interdisciplinary Reviews: Data Mining and
Knowledge Discovery, 11(3): e1405.

5. Mittal, V., Gangodkar, D., & Pant, B. 2021. Big Data Technologies: A Comprehensive
Survey. Inventive Communication and Computational Technologies, 103-114.

6. Mehmood, E., & Anees, T. 2020. Challenges and solutions for processing real-time big data
stream: A systematic literature review. IEEE Access, 8, 119123-119143.

7. lsah, H., Abughofa, T., Mahfuz, S., Ajerla, D., Zulkernine, F., & Khan, S. 2019. A survey of
distributed data stream processing frameworks. IEEE Access, 7, pp: 154300-154316.

8. Alghushairy, O. S. 2021. A Genetic Algorithm-Based Local Outlier Factor for Efficient Big Data
Stream Processing (Doctoral dissertation, University of Idaho).

9. MODI, J. Big Data Stream Processing in Marketing Analytics.

10. Agerri, R., Artola, X., Beloki, Z., Rigau, G., & Soroa, A. 2015. Big data for Natural Language
Processing: A streaming approach. Knowledge-Based Systems, 79, 36-42.

11. Wingerath, W., Gessert, F., Friedrich, S., & Ritter, N. 2016. Real-time stream processing for Big
Data. it-Information Technology, °A4(4), 186-194.

12. Dubey, A. K., Gupta, R., & Mishra, S. 2021. Data Stream Clustering for Big Data Sets: A
comparative Analysis. In IOP Conference Series: Materials Science and Engineering (Vol. 1099,
No. 1, 012030).

13. Fan, W., & Bifet, A. 2013. Mining big data: current status, and forecast to the future. ACM
SIGKDD explorations newsletter, 14(2), 1-5.

14. Abualigah, L., Gandomi, A. H., Elaziz, M. A., Hamad, H. A., Omari, M., Alshinwan, M., &
Khasawneh, A. M. 2021. Advances in meta-heuristic optimization algorithms in big data text
clustering. Electronics, 10(2), 101.

15. Affetti, L., Margara, A., & Cugola, G. 2020. TSpoon: Transactions on a stream processor. Journal
of Parallel and Distributed Computing, '¢ -, 65-79.

16. Alwasel, K., Calheiros, R. N., Garg, S., Buyya, R., Pathan, M., Georgakopoulos, D., & Ranjan, R.
2021. BigDataSDNSim: A simulator for analyzing big data applications in software- defined
cloud data centers. Software: Practice and Experience, ¢ (5), 893-920.

17. Sahal, R., Breslin, J. G., & Ali, M. 1. 2020. Big data and stream processing platforms for Industry
4.0 requirements mapping for a predictive maintenance use case. Journal of Manufacturing
Systems, ©¢, 138-151.



P 029 s @ Mallya Ginlad ¢paadinid
S350 9 33940005 ¢§y3 (wAigo

6% International Conference on the New Horizons in
www.mhconf.ir Electrical Engineering, Computer and Mechanical

18. Henning, S., & Hasselbring, W. 2021. Theodolite: Scalability benchmarking of distributed stream
processing engines in microservice architectures. Big Data Research, 2, 100209.

19. Pishgoo, B., Azirani, A. A., & Raahemi, B. 2021. A hybrid distributed batch-stream processing
approach for anomaly detection. Information Sciences, ©<¥; 309-327.

20. Esposito, C., Ficco, M., Palmieri, F., & Castiglione, A. 2015. A knowledge-based platform for big
data analytics based on publish/subscribe services and stream processing. Knowledge-Based
Systems, V9, 3-17.



