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Framework Assisting Storm Application Development Driven by Data Requirements
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Abstract Storm,a widely used stream calculation framework, supports high efficient real-time calculation for stream
data. In the development of Storm applications,developers have to write modules for various stream data requirements,
causing repetitive work and difficulties in adapting to changes in data requirements. How to develop Storm applications
and configure corresponding environment rapidly based on data requirements such as stream data format and calcula-
tions is an important research question for improving the efficiency of stream-oriented application development. An ap-
proach for describing stream data requirements was proposed in this paper. A framework assisting Storm application de-
velopment was designed and implemented for business people to describe domain-specific data requirements and gene-
rate Storm applications automatically. Experiments show that the framework is able to help non-developers configure
and deploy common Storm-based stream calculation applications. The framework is adaptive to common requirements in
real-time stream data calculations.
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Real-time processing of stream data in two application scenarios

B TR, A A HCHE I Y (S L Ak P A

DEAHEAL I, He— E F I X Ak B S 0 BHE AT A AL
B[] — 20 v ) BOHE A A P A Y T AR SR R AT SE
AN R

4)%’&(})3‘%& Ji’réﬁ%?%r“kﬂﬁﬂ%&ﬂ“‘!??ﬁzi#* PLE R

A 3 BT R A 5 o w5 4 2R DL AT LAk Y O SRR

é/a\ﬁHF'c

| ;ﬂpmj | mmjl BEAR) | ﬁﬁﬁﬂ

mw/\ wm;@ mwuz BB

&%ﬁi% | ﬁ%ﬁﬁ | I&ﬁﬁﬁl %xm|

|ﬁw&m| |%%ﬁﬂ@| |¥Hﬁﬁ| |T%ﬂ|
P2 g B e S e Ak B g

Fig. 2 Real-time stream data processing
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public class Sum implememts Algorithm {
@Override
public BigDecimal calculate(List<Double> values) {
\ BigDecimal sum = new BigDecimal("0");
\ if(values != null && !values.isEmpty()) {
\ for(Double val : values)
\ sum = sum.add(new BigDecimal(val));

\ }

BigDecimal min = new
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BigDecimal max = new
BigDecimal(Double. MAX_VALUE);
if(sum.compareTo(min) < 0) {
return min;
} else if(sum.compareTo(max) > 0) {
return max;
}else {
IR =Y )
return sum.setScale(3,
BigDecimal. ROUND_HALF_UP);
}
}
}
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Fig. 7 Basic algorithm and interface implementation

5.3.2  #¥EH AR

BRI A A : CalculateBolt A1 MergeBolt, i F 15 5L
Broll 45 3R L 43 A BOE UER A [ E B89 48 1 I IA) Bt Cinter-
val) , CalculateBolt Ay 52 88K H T 18 sh % 0 B9 J7 15 B interval
5 Ay 1615 0 B 1 A 2 A 3 — AN B0 35T (Taple) , o
B T e 5] e 8 S T E R R R

interval & Bl ) Tuple, %4~ CalculateBolt Z2 41 H Sz 3 — Fh
B, IF B A 7 A B A B s TUAR A B — AN 1, R, X
F IR — A~ BHE AE S [6) e 1B J) BN 115 T R i R
Wige T — A K A% O (maxInterval) , 1 #0315 s182-p0 i%
£ 1 Noise BURITAE 1h,2h A1 4 h P9, 755N s182-po-
Noise 44" 4h 1Y% K B, BN EOE 4h PHZEUR TN E & . £
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S2hR 8, CaleulateBolt # CR M B 38 5 b7 #4975 11 7h I

I TR] I B2 interval B Y 4R L I 4% 95 5 19 B s X 45908 42

T35 . CalculateBolt &0 DA S A SEBLANS VL 1 TR,

&% 1 CalculateBolt &%

A : CR. tuple (7R 48 15
YT 20

By BT B tuple (R BRI AY B2 4 48 A8, O CsreldInCR, dataKey,
time, index) P IGAL 1Y IE 2O

t<time,,

. N {sourceld, dataKey, time, value) P4 JG

e’

FREX tuple M9 KB H KB
K tuple 0 EN X R Y window 5

for tuple, € window do

(maxInterval) ;

if timey., <<t—maxInterval then
remove tupley ;
for CRy,. (interval, threshold) do
valueList<-window HH#EIUAE B A 1] 78 (t—interval s t N Y tuple B4
if count(valueList) =threshold then
index<—algorithm. calculate(valueList) ;
KL tuple 44 F — Bolt,
X TA G IR R R B I, e W Bl Calculate-
Bolt Ab #5148 & H B G148 45, 5 248 MergeBolt #F — J3
Xof 3k e AR HEAT A OF R AR B 2 A BRI 255 G i 4
G0 3530 AR 0T T A W Ry Noise Y1 ﬁf‘ﬁﬁ%%ﬁﬁ
TRVTEE (AU 2R AE 2 A W 5 1Y) Noise 318, PRI 3 28 3 4119
VA # AT G IF 1 &L 18 B8 A KR B X 1 Noise # 16,
MergeBolt 454> & IF B £ A AR 4E 7 — A8 1 =
AR 1 R B A SR )X 5 HE AR S CalculateBolt
FEL 0B 43 1 D AR SE B AN AL 2 BT
&% 2 MergeBolt &k
fltA :CR, tuple (% 7 $ 4 550 B4 B2 4k 4 b5 24 CsreldInCR, dataKey .
time,index) U 7C 41 A9 JE )
Hih: B wple (RAR G ERE AN S EEHEH. KN
(srcldInCR , dataKey, time, comIndex) P46 4H AY B 28)
t<—time . 3
if CR e ST IZBHR LY & 3R 1R 5K then
¥t tuple ¥ 0 F] XF R Y window

for tuple, € window do
if time,,, <t then
remove tupley ;
for R,
valueList<-window I 45 tuple {8 ;
comIndex<—algorithm. calculate(valueList) ;
K IEHHI tuple 45 F — Bolt.
5.3.3  HHEI F B AR
Bl R A i AT S5 & CR &Rl Algo-
rithm #24E 8 — 4> CalculateBolt 526 , FRAR #5 4 I 7158 75 sk 1
FENE A2 B %F N B B9 MergeBolt SE 41, B sz #5252 4] £k
AR B Algorithm BVRT . %k T A A IR R B9 Caleu-
lateBolt 2401 , i T B BUBIAR T 1Y stream-id 75 B, i i 3 38 40
Ry VAR McrcholtJ%‘EﬁZ%Kﬁﬁﬂl@ 8 Fi/N o

(interval) do

/* Auto-generated-bokt-name */
public class ‘ManmumBolﬁmplements
IRichBolt { ‘/i'

/* CalculateBolt Template */ _
public class (CzllculateBoltTemplateL
implements IRlch"BD‘lt*{ A -

’
pubhc void execute(Tuple mput) S —pgbil C—V(lw}_é_’iefule (_Tlipl_e T lim) i

________ *

¢* Instantiate algorithm )_ — ] | */ -7 Auto -generated algorithm mstanc}\‘

BigDécimal mdex = AN _ P
algo.calculate(valueList); S~ Al_gonthm algo = new Maximum();

BigDecimmtimdex=——"""
algo.calculate(valueList);

}
public void declareOutputFields(
OutputFieldsDeclarer declarer) {

}
/* Declare stream-id: algorithm name publm void declareQutputFields(

|} outputFieldsDeclarex declarer) {
/* Auto-| generatea stream-1 Td‘declsrg*/
declarer.declareStream({Vaximum”,
new Fields("srcIdInRC", "dataKey", "time",
"index"));
}

*/
declarer. declareStream("default”/ﬁew
Fields("srcIdInRC", "dataKey", ime”,
"index"));
}

(a) CalculateBolt ft 5 4z 18 % (b) S 4k A9 113 85T SumBolt

K8 CalculateBolt #AR iy 15 £
Fig. 8 Code replacement of CalculateBolt template
5.4 THEERLGIMUL (LR Topology X F5)
BT Lk A gAY B A% BT A ECHE T 5B H L L K Topo-
logy MY BER A5 H . A9 CR 19 2 25 0 10 3t 34 5 49 4k g L 4
i) Topology 4% . Topology 145 K Az sz SR AN 9 fros , H

else 4535 25 R AT LU B 10 Sk ik
- T T T T T T T T T I oA
/ - public clas§ TopologyMain
public static void main(String[] args) {
I* Topclogy Tem,pla.te_*L _____

public class — TopologyTemplate_ —
public static void main(String|[] args) {

TopologyBuilder builder = new TopologyBuilder();
builder.setSpout("kafka-spout", new KafkaSpout(spoutConfig), paralll);

/* Auto-generated bolt*/- —— =~ 7 T T T T T T T T ——_ -
TopologyBuilder builder = new TopologyBuilder(); builder.setBok(*parse-bolt", new ParseBolt(), parall2) T~
builder.setSpout("kafka-spout", new .shuffleGrouping("kafka-spout"); T~o
b ~
KafkaSpout(spoutConfig), p paralll) ilder.setBolt("maximum-bolt",new MaximumBolt(), parallelism3) ~
< \/*‘Igse_n_bo_lt_he_re_ * N . 7 fieldsGrouping("parse-bolt", "Maximum", new Fields("srcIdInCR", "dataKey")); N
AN // builder.setBolt("mean-bolt",new MeanBolt(), parall3) \\
conﬁg.put("CR", xml2Json(CRY;_ 4 fieldsGrouping("parse-bolt", "Mean", new Fields("srcIdInCR", "dataKey")); 1
config.put("DF", xmI2Json(DF)); ™ N 7\ builder.setBolt("maximum-merge-bolt",new MaximumMergeBolt(), parall4) /
config.put("DC", xmI2Json(DC)); S~ _ \\ fieldsGrouping("maximum-bolt", "Maximum", new Fields("srcIdInCR", "dalaKey")),
StormSubmitter.submitTopology("topoName", ~ ~ Builder.setBolt("metric-bolt",new MetricBolt()) o7
config, builder.createTopology()); -globalGrouping("maximum-merge-bolt") _-7 -
} } -globalGruping("'mean-bolt"); "
}

(a) Topology HEHR L5

(b) 324k J5 #) Topology 4 i

#l'9  Topology BT i 141 &

Fig. 9 Code replacement of Topology template
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FeildGrouping olt Maximum MergeBolt Slobalcs

Shuffle Maximum
KafkaSpout Grouping FeildGrouping
Mean

GlobalGrouping

10 A B4R Topology 4

rouping
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Fig. 10 Auto-generated topology instance
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KB SE— DRGNS AT S5, R AT G M, Rt S5 T
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SR I 2 T & R 18] 3501 G ¥ JT & AH R 9 Storm R H I %
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B 4l B SO R

Ve TSI BG5S % R A 4 B R Y 5
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i A AE 2l 1 B 1]
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S 2 BT R R B0 B A B R DR A e R AR
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T, ST —A Storm W A5 B R AESR DT 4 T
it 2 ECHR 52 et &b 3R G T & R BE AR T Storm i T R
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T 18 Ak R T R 4 ik R A RO S L R 22 ASHE SR
TR 4338 W . TEJS SR AR b OB i — 20 AR B EHE LR B
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