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[Abstract]

Companies can identify user groups or consumption trends by collecting and analyzing opinions of
many users on special subjects or their products as well as utilize them as various purposes such as
predicting some specific trends or marketing strategies. Therefore current analyzing tools of social media
have come into use as a means to measure the performances of social media marketing through
network’s statistical analysis. However these tools require expensive computing and network resources
including burden of costs for building up and operating complex software platforms and much operating
know-how. Hence, small companies or private business operators have difficulty in utilizing those social
media data effectively. This paper proposes a framework applied into developing analysis system of
social media. The framework could be set up and operate the system to extract necessary social
media’s data. Also to design the system, this study suggests a meta-model of proposed framework and
to guarantee completeness and consistency, a formal specification of meta-model by using Z language is
suggested. Finally, we could verify the cleamness of framework’s design by performing Z model

checking of formal specification’s output through Z-EVES tool.
» Key words: Social Media, Data Analysis, Framework, Meta-model, Formal Specification
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I. Introduction
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Fig. 1. Actual Condition Survey of Internet Utilizability
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1. Structure of Cooperative Collection-Analysis
Framework

ujtjo] #EIASS

R

|

SS BAStT B3
Helol ¥4 2 w5H 44 o]

21 1

Integrated Collector
of Social Media
Contents

Extractor of
Semantic-based
Social Topic

[
A

‘Adapter for Social | |
Media Contents | |
of Twitter :

i [ Adapter for Social
i| Media Contents
of Facebook

Cooperative
Collection/Analysis
Framework

‘Adapter for Social

Adapter for Social
Media Contents
of Instagram

o cxecuto]l  Executor of Deep
Learing

Manager of

Cooperative

Integrating
Knowledge-Base

2. Contents Storage

Fig. 2. Structure of Framework
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2. Meta-Model of Cooperative Collection-Analysis
Framework
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3. Formal Specification of Cooperative
Collection-Analysis Framework

5%%[13@} SA| G140 AAIE A B Z=2 9
WEF 7412 o] §alM 13 80] mefel 3 etntag 72
et HAlR HERRE Wofl Qb= 224 4] TisH
71 BRI} free typeS:S AT, 4T ofSo] et A7)0t
£ 739lsta, J2]a WAl EXIGH= 2 relationship H=
2710} 7gelg g, olr
invariantst constraintS2 @ AS &OJsh Q 49 WA 7|8t
= ol AE 27|01 wolfo FAlsH.

Z YA A& 2oEA, 7] ZERJ SR Storage SMC
Q] 10719} 7|2 EBd= Adskal, a4 7]8b A7]ut GA|
2 Framework_CRR®Q] 107§& BHAlsta, 28] A 7]
gt A7)0F HA2 Has_FC_ICSQ] 1670E AMdst3ict.

2 Ao 15H Z BAIE 71T Qo] dRE B

QL. ol2fet Zo] A BAIS SalA, melAY L ve}

20| oju)g et & 4 9o, o] F5) 75 =
A Qmy 5)o| 7/EVES 53t vt

20] gt 44572
Relo] R ¥4 9 H50| ZRsaAIc

o 7]2EM] A
712 B A2 mefdY 3 teteof uald w
+ 8450 UisiA 2t a4z V|2 By YRR
712 Btdo) Aol o3t
[Storage_SMC_ID,Social_TM_ID,Storage_SC_ID,
Mapping_MSTRW_ID,Storage_SCO_ID,
Manager_CIKB_ID,Integarted_CSMC_ID,
Extractor_SST_ID, Classifier_SSC_ID,
Executor_DL_ID, Framework_CRR_ID]

o A7]0F HA|

79] 2710} PAl= ¥ T A HEfREo] =
= Q40 IS tisiA Z A7|0k= AR &, 94
79k} A7]ute} #A| 719te] A7)tz 7 PAIE AVdRit.
Q4 7|91} 7 A7|0} A= HiEt2E U g 7l e AE2A)o
ohisll gt 7le] Z A7]of= 7gelsitt. ol @A ol E4deh
TEE 2 2710 A0 fAE A (Bottom-up
Approach)© 2 H5 Q 204 9] @45 tifor ZA7]
O0F2 YAYsl URIcH2]. 224, association, aggregation,



90 Journal of The Korea Society of Computer and Information

and composition®] TAE 2= @450 tof, s /g
Q4SS WA BAsh, A A9 R4S 2 WA LRIC
association #AQ] 7= & @ 40] thaf <Afof AFtglo
247y A7|ofz AJolsia =t ¥HH, aggregation}
composition WA|9] E¥L & 9 40 Ol 212t A7|ut=
BAlRE 2, ZiRl(whole) @ 40 A7]0} W A|TIUH|A] Fof] F2
(part) R40] A7|0LS Eﬂﬁ}@l BARI. olE 501, 1
80J|4 ‘Manager_CIKB" 222X ‘Storage_.SMC & 57]19}
Aggregation®] ¥AIE 2=t Oloﬂ tigh, Z 2710F HAk=
‘Storage_SMC' 59| B8 7BH5-S HA| A7|ulg Ao|st
‘Manager_CIKB' 4| Z8A|2] A7]o} JOJA] B2 &S
UF a4s AJTYA Fo 7]ssict

‘l"‘ r_Hl

Storage_SMC
ident: Storage SMC ID

— ]\Isnager

swrsge SMC: Storage_SMC S
social _TM:Social TM

storage_SC: Storage_SC
mapping MSTRW: Mapping_] MSTR“!
| Storage._! SCO: Storage SCO 7

unique_ids[Storage SMC]

ey

Social TM
ident: Social TM ID

unique_ids[Social TM]

Storage SC
ident: Storage_SC_ID
unique_ids[Storage_SC]

unique_ids[Storage_SMC]
#storage SMC=1
#social TM=1

#storage SC=1
#mapping MSTRW=1
#storage SCO=1

— Mapping MSTRW
ident: Mapping MSTRW_ID

describing part

objects of

1

unique_ids[Mapping_ MSTRW] 1

| Trade Tetrapple M |
Object) | 4

1

1

1

Storage_SCO :

(e Ty, camgh TR TIdentifi
ident: Storage_SCO_ID * S
object identifiers is
unique

unique_ids[Storage SCO] «:

Fig. 8. Formal Specification based on Elements
of Cooperative Framework’s Meta—model

A 7]8te] 7 A7|of WA T A @ A7to] WA
He 7Z17F A7|otg AoJsitt o] A7[ut HAE= A
7F B S0 A J2]u ohsA(multiplicity)S HEh
sP7 Fstol Aolg 4 k. BHY 44 U B 1
9] ofep2 o] TA| 7|8k A7[ok A 177] FolA U
22 Uehd Zo] 23 golct.

=

Aggregation relationship Association relationship

| |
v v

— Has FCESS. ———  RelIC_SSM

framework_crr: Framework_CRR storage_smc: Storage_SMC

extractor_sst: Extractor_SST integrated_sst: P'Integrated_SST
has_fc_css : Extractor_SST >» Framework CRR | p. N

rel_ic_ssm: Integrated_SST -+ Storage SMC

Power set

st

I3 90N, HH
oA eAY B Fo
(aggregation)2 Has_
16l S92, 3. 12 Mol ofel 1 Dma o2
k. 27 27pfe) Aed)

A= QAW o] 7HO] &k

+ thd(multiplicity) ® 9 AOAIYS 7]=3it Al
JUA Roflde tEAdol ot & 2l
FolstAl e, eojfolls 22| Oede 27t
BESHA 7]=st.

A, Ak B0l tishAl, 719 Has_FC_ESS' Aot
AlofA, o] Ao UHE]= QA= Framework_ CRRQ}
Extractor_SSTo|ch A|TYA Hojl= TAGH= & Q4
9l Framework_CRRQ} Extractor_SSTE AMsti, tf
%73 1:1 o 718t o] & Q AT} 7= SF4A bijection
oz AR sojRolA, A & unique_ids YAl=
“Extractor_SST”2} “Framework_CRR”9] instance?l
S

9 % g zejga oee

2 Rel_, A%

extractor_sst@t framework_crr7} S-dstth=
et} F9R &2 AP(aggregation) A0l EH6HA1
“Extractor_sst = framework_crr.extractor_sst’2 3
ANlstct. o]gt £& domainit rangeo] restrictionS 3
o] & Q471 cardinalityQl 1:18 BJSH}
teog, A% WS 2= RelLIC_SSM' A o)lA]
7%]8}% QA= Storage.SMCet Integrated_SST o]t}
A7]0le] A TYA Bl E Q4T 717t win
Odﬁ}% =ic) o] & QAL Q4 7|8t A7|0f YA
Oﬂ/‘i ojflof] A7jutz AoJe|Qict. o] @4of digt ¥4
A Al ts/doll ofsh T set(Z4AI7F 17H) =2 Power
set(ZBAI7F 270 olf) o= mlH.

IV. Experiments and Evaluation

& =2olA] AAIa Z2felelaet ofo] chat ojetmslo)

124 ol ojo|&lQl AStHS AZ=sE] 9siA] Z/EVES

unique_ids[extractor_sst, framework_crr]

extractor_sst = framework_crt.extractor_sst
Vs:rin has_fc_css - #(has_fc_css > {s}) =1
Vt:dom has_fe_css -#{({t} 4 1357[(‘71‘5{5}%'1

unique_ids[integrated_sst, storage_smc]

Vstran rel_ic_ssm - #(rel_ic_ssm >{s}) <n A
! #(relic_ssm B> {s}) »1

Yt dom rel_ic_ssm «#({t} drel ic_ssm) =0
| #({t} <relic_ssm) =1

Applying

Defining

composition multiplicity ]

relationship | It means that object |
| identifier of 1
| instances is unique |
| both integrated_sst 1
| and storage_smc. 1
| I
| I

Fig. 9. Formal Specification based on Relations of

Cooperative Framework’s Meta—model
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Atz A, 33 102 117)] el
AA A Bojzc) T3 100]4] AHO] syntax@} proof
tlw5 B9, 1 olst Ko 217 "Y'= Aad Auprh U2
A 79 712 EJ9 Mo syntax®t proof £
(property)of] tisll @77} gla2 &g 4 Sl

Addol] chet Aol oiet

74 Z/EVES - D/ A 2/[99]-temp/[0000]-Z- B -2 B/AA-Cooper-process-framework o E) e
Aot | Eager | Lazy

Syrias Proof Spesiication
T | T | [Storage_SMC_ID. Social TM_ID. Storage_SC_ID, Mapping MSTRW_ID. i‘

Storage_SCO_ID, Manager_CIKB_ID, Integrated_CSMC_ID, Extractor_SST_ID,
Classifier_SSC_ID, Executor_DL_ID, Framework_CRR_ID]

Y1 torage_SMC.
ident: Storage_SMC_ID

| T ocial TM.
ident: Social TM_ID .
f o]

Fig. 10. Result of Syntax Verification for Basic Type's Z
specification

theoz 731 112 73 129] Q4 78t 7 A7|u} PAQl
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Zloz Y'g2 UsptH, 7 WAL A

AL
Tw

J213e oo Mq

T4 Z/EVES - D/ X|/[00]-temp/[0000]-Z- B 4| - TS /AA-Cooper-process-framework =8 =

File | Edit | Command | Window Abort | Eager | Lazy
Specification

Syntax Proof
T [r “cecutor_D] £
ident: Executor_DI_ID
=

" | __ Framework CRR
ident: Framework_CRR_ID
intograted_csme: Integrated_CSMC

extractor_sst: Extractor_SST
classifier_sse, esl, cs2: Classifier_SSC

executor_dl: Executor_DL

sl . ident = es2 . ident <> esI = es2

4 o

Fig. 11. Result of Syntax Verification for Element—based Z

specification

o2, T8 12+ #A 78k Z A7]oF GAID 1770(
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2ZA YA S 4 4 9ot Proof= reduceo] 9]
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222210) WAL IS 48 HEP YAslol ALl
of HEfREY] 7R fLxoM @4as IF YA 59

error 22 conflictZ7} &A35}HA] QkQkct,

8] provest$itHprove by reduce).
2 A7e S,

o B B

Abart | Eager | Lazy
Specitication

Y [ ¥ | __Has FC EDL |
framework_crv: F1 Framework_CRR
executor_dl: F1 Executor_DL
has_fe_edl: Executor_DL ~» Framework_CRR

6 Z/EVES - DYEX|Z/[99]-1emp/[0000]-Z- B H - Z S/AA-Cooper-process-framework

# executor_dl = 1
dom fas_fe_edl = executor_dl
# framework_crr = 1 Nl
ran has_fe_ed] = framevork_crr

Yfecl, fec2: framework_crr - fecl . ident =foc2 . ident  focl = fec?
Yexl, ex2: executor_dl- exl . ident = ex2 . ident & ex] = ex?

Yexd: executor_dl; fea: framework_crr - exd = foa . executor_dl

r | —_Rel IC_SSM.
storage_sme: F1 Storage_SMC
ineegrated_csme: F Integrated CSMC

niN

rel_ic_ssm: Integrated_CSMC — Storage_SMC

<l | ;lj

Fig. 12. Result of Syntax Verification for Relation—-based Z
specification

V. Conclusions
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