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B Abstract ®

As science and technology infiltrates every aspects of modern society in terms of economic and social growth and
development, funding for research and development (R&D) is growing rapidly. Republic of Korea is not an exception
in this trend and the R&D funding in Korea has been grown about 10% every year, recently. However, as the scope
and size of funding grows exponentially, need for monitoring and managing these R&D projects becoming more and
more imminent. Though different types of project management systems were developed by a variety of agencies and
departments and used in monitoring and managing, these systems were developed as standalone silo type systems.
These systems are not connected to each other while the same researchers may involved in different projects across
agencies and department. Also, these management systems are not linked to the banking systems in which real
transactions of funding occurs, such as cost reimbursement and financial audit of each R&D accounts. Historically,
a few fraud and malappropriation cases were found and indicted. However, as the number of these incidents grows
along with the growth of R&D funding, a large scale integration/linking of project management systems and banking
systems. Realizing the importance of systems integration among agencies as well as with the banking systems,
situational requirements analyses were conducted concerning the current state of R&D management system. As a
results, a Real-time Case Management System (RCMS) was proposed as a solution to current problems. In this paper,
the collected systems requirements were documents with analyses of the situation, the architecture of the integrated
systems with more user-friendly technological alternatives. This large scale linkage requires interface standardization
as well as modularization of interfaces. Proposed systems architecture is introduced here with technical details of
Jex Framework used,, followed by resulting technical and economic performance of the Realtime Cashflow Management
System (RCMS).

Keyword : R&D, Real Time Cash Management, Cash Management Systems, Research
Management, Project Management
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A delN e & gowl, delsluge) et

3 A7 ATS

2 of w3t 517
A AZE ATEY7Iee] AAHA W FolE

FEA % e}, wheb
7% QRAAE A FR F AEAE 0
2 A% Y ol AFHUS ol
MR g ATk ARIARA] 2A Py
AEAE FAF & Qo AT AcAn
AT G Fato] ALGH AY AT o
selro] 7bsstel.

AgHow od@ g v Zzare 2N
14e AFgaTAel Mok nzs o
FHle] WSk Eehs A3k A welel A
sRlst £, P B FEHe] agshe Ax

95 e @A} el ol f o] FolAX Rahn

L

’o

44

B

=
R

stk ol F% %, 9Ed 27 TF AT
o 7} Aol BAbs sehe 7t el A

A AN A2 tEAR] T A= 8t
U ke S Fete] st a8 &
& 913 =¥ 5o] FaHo] gk sHA A=

714 g o' Q3 oxd] side] dadd
o] 85 gt} # AFedAE 7] Al
sl FAHE Besla FEAES AAle g
719k 2 FrdsiA ey 918 Weto 2 RCMS
& AAEa, 1 o)A ek ROMS 755 918 AF
5 AAIgY.

3.1 RCMS &2 flet 2FAE 4 &4

A% R&D A Bl % 98] WK o 275

o) Azg) el B A7 347

A wgsolol s FA4, 3 A AFe
FAE s eowa) Ad vge) F4e] 7h
el sk 24 KA, (@) Az o4 SRl
A% AF A ol2rAA AH] Abg A
4ol G 5L Wb 5 9l

AFe Fho] A Aol ofsf Ay
=

3.1.1 AFA

A% RRD AFe] 49 ¥R s g @

of gt Aw TENA HPHom BAEA] ¢
I ARE Hal Sl ofs] HAE dlolE o] oEs)
=AY FARS FAE] o

31.2 FAA(FA 7Hs4)

“HeAHH e AFHA = HedA A5
F71 Axe] x5 s50] gebd & e 7=
£ Fdsitets, #ErHelA AwE Aael ¥
T ERdAA o3 o]sHrtd Hd AeEHE
o] S TEe] offHA Ak webs] AT
Tz Aas AR S #Er)EelA A
HH o] ulE AFFAr|HE AX HE AT
A9l FH7|BOR olFdH: 5] e Ed
APoE Y F glofof gt} F A9 55
P Hx FAgo] WA FA HFAA A H7}
7] ol5d 4 glojof T3 WY Fo= A oF
= g3 AT 5 Ak gk o]k FAA
of BAge Hx AwsE A Her|He] A
= ZUggg oz A Azl 580 g =



348 Seung-youp Han - Hyejung Lee - Jungwoo Lee

oE T

_V\_I‘

)

o

oo
>

o,

o

lo

fu

[40

:oé

2

e

1
for ot 32 pju
oty N
Jot L of
A A

o

e

g:)

o Lo Lo
=
g

A
o,
e

ox

i
‘W © o =
@ gm Im

o
— i oto g

oM.
=2
o 2 M

ﬂ,‘
i
N,

o
oo

)
ES
S~

ol ¢

2,

={

ox

=2
o

2
of
L
=
ol
-
o
R
e
2
2

(e} Ol_m
:tg‘
2
2
e
ox
=2
>
e
o\

N,

o
D)

7HA 9] AL shets
T8y dBraine 1 54
A AaEEY] HAE HoW] olee T
7HA AL Qe Al A faE dtbo] we]
ATFFd7|HoR dF AFH= 4%
Ed2 7Hsehd Aga7| o
Jagh dae ALS RN E &
oj9fell = A B7Fs3tth
RCMSOIA 78k A 55 #ele #E7]
o, A7F7IEE AA HFS AFAH o277
2] Ag 55 A H4E #E o =24 dBraindl
A AT B8R RIRE ] AEE A9

,d
ok
&
X
§E
rlo
s
i)
o
:oé

o
ol
ok
=2
2
r
o
fd

2
N
O

¢
fo o

-
O )
Y

ol Hoft
o T S
ﬂ?

V)
o ol N

L

A54 S Fuahl Bl oH @ A5HL B8
oha 3] AiaEe] $3718E e o gl v
2R B RN Wit o] Az
Al oA W=7 Seisle] skt
Fglom s, ol Fake] nrh AH 43
4 978 495 B 2t

3.1.4 AIA

Apo] AATro R Aol TES

o= SA7F Qiek webA] wok AEA g
# AFBAE AL A A o] HE
ApH FNe AAgoR I Beld F ge

=

del APAS Sus] 9 71RHe 3
= FE F 7P el BgHtk shbe 4

T8 B AdASIel meb A7 55 %

=
N7 3t A SR AAAT AR

r
J
of

A EE 7tEEY WY ARE AARe R AT
o g g sHe e Fuste Wete] ¥
gd Bart ek Aw a5 el FAl Al
glof A fed A shte] ARH Fo] v
T 520 FEHO0T ALREE A2 A
HA abdd = odow ARgAl= dYd SHs W
o] #ATH FHE AET Dot 1AA =
o2 A5k FAA s YA Z S Qioh

3.15 HEA

b AAF QFFAE B F878S 5
AT st daHo® RCMS A8 ©
2 ofgge] o|d & Uk uiF-Ee] A5
71 54 F87183 FAY 1 #AE o

T8 2 58 [TARAE Alewa 97 o

ot
Ny
Iy
=
o

>
>

ABglel AA T ML AT
o et S B A
of AF AHg A 1B

3.2 RCMS o7 |4x

AR AP A5 Q8-S <Figure 2> 7o)
#e] 7] B(SA : Source Account), AT-537] %



Developing a Real-time Cashflow Management System for National R&D Management 349

. PA: Research
nc q Organization
Account D Account

(A) Current R&D Funding Process

Account

(B) RCMS R&D Funding Process

(Figure 2> Before(A) and After(B) RCMS

(PA : Pass Account), 12]a 43 7]¥(TA :
Target Account)ol2h= Al 7He] AlF zke] o] A
S 53 o]Fojxh 7]Ee WA #elr]e]
Tz Ee] AFH] W Ades AAgte R &
3t = gIE o] <Figure 2>9] (A)$} #o]
#e|7| o] AFrar|Ho R AT HAS d&
Tt YA AFrdv|de] zalel AZHPA)
3 A1 O] Hagh oS delr]delA AF

S WA o2 AT 7] ok w
ZhA ‘?bﬂﬂ?r}o] FrdstA x3e F e AFE

ol& d A7) YA <Figure 2>2] (B)$} 22o]
AT BE A7H JY& SARTEH A
23t T 7132 SAS] Z3E FEA AT
37} 7FsetAl ok olefgt dxt
Fg 4 JEE RCMSE
HW PA AFRE AT
el A 04‘7“1]2 AHEEH7] 918l Aol Afrete
AL B Aol MFE2HA HAS B A
FEA 0 AAE @ ‘:} 27132 PAoIA '
Ashs BE A WY U Aol &
2ol SAE 34 —Lﬂﬂ T A Flh

RCMS®] 7MdA ol719x & “5‘}04 == 9
3 Q@ FAbskel A 14/\‘] ZAA(F
g, ARA, HE8AdS S8k olof ik
< <Appendix 1>9] #AA3] A ss]

r
101-

Wy X F
ry
-0,
S
BN 7

3.2.1 RCMS9] N33} o}7]=lx

A Fale AN R&D A S Falste
Tz oo oA WAgt whebA /‘L
g8 58 AFolAE WAAY= FAl= PAY
AL AFrdr)dte]l dnh AFFAT|H
PAo| Apo] EAeHA] 5ol Etstka A+t
o] Apgo] ZhgsloF ) ol AFGE el
ATHE AREsHAThAL Al2Hlol] HalS e H sk
2t Sl 5 o] SARFE PAR o]A|Eojof g
S omgit), o]g|dk LEA 20 FES YA
SA9|A PA 18]l TAZ o]oX|= oA X =2A
227F @d3} wlojof &b, ’6‘}1%91 oA EZEA|
ANA L F7F HASAS B¢ EYRollback) Z2
Al 2=7b R Fojopit 3 «lUl Eig=g

st A7 JAL SAdA PAZAS] A o]
Aot PACIA TAZMA 9] &b o] A7} B 34
o2 o]folxe u ¢EHrh T 79 AelA
= AE 5952 oA P91e]
A 9= AEAS 7L 9 ZRA AR 3

L5 BAgE oo gt} o]2jgt B o] FH A

A FAl] o] 1] AFEe] NS
Aol ol Al wof ofA Al wet 114

ol A% 7} o]

2 PAGIA TAS oA Aol 3
pE 4 e melA sl A
% 7o) oAl WAl sl Ea
A B Eolof Atk a3 247t

=8 397
SR
o

A

A A3

rﬁ n:&_l
4 o
Mo &

o

o



350 s

AP EAlO o] Folxjof gttt = PAoA TA
29| 2b7 o] A7} ufE o]ef M A PAC Aol w
= Alzbel ARl 74 A o= ojokyt s
T3 e Am JA3S 93 F A9 olAE
28 T VEYA ol Bl w2 o)A Ay
Al PAZ o] 5HAW Aol thA SAR H9d
4 lofof gt} = PAE AE 9l Axeln
2 x}l el *‘JHoME PA°l Apo] ool
A BEE Ao gt shte] EdMHoR
FAE F A olAE F WA oA wgelA
o] OF WA PACA SAZQ A Y-S 9
sk olA] 22 st ook &, o] WA
S 9lske] SAS PAE & &3gor A ojof

513 TAE 9lolo] o] 7hzait). SAsh PAZH
2o o] sojof ks e wv|BelA A

P71l %
Wi g eWOR SAS
2 ojmja),

rlo

g% R&D AR @of Al AAEE

dAstol QFsloF &

=

3.2.2 RCMS®| ZH|dfl= @ o}7|elx]

ob RCMS®] /et o794 wegats] 9]
A WUz AE 20 Hake ols)sh ol
Borolr), 7} o)d] m A2t Shte] vz
SRR EE R MNP RPN £
S8 Taskeh ALUES BaH A9y 2ol

ojgfgh Hj=U A Au|2e] Hoje) #IS 95
A= IMO(ntegrated Message Object), IDO(In-
tegrated Data Object) AH5 XS T3l AF
gils WEe] whedsto] 58k Zlo] HashH,
RCMS +=9l AH8% Jex Framework®] AMg<
Hkedste] ol& AAIEHA

Jex Frameworky @A v w-§dolA &
g5 e 8§ Framework® Advanced MVC2

2 7)E APFom sl Zeelg)olt) oA e
Aol BARE Slste] shte] o)A ZeAAE

Business Service® #]H 2~ EA& E3 Ao,
S 93k Taske} BCS
(Business Common Service)® =Z3}git) o]
Jex Framework WA z+ BCS +-%<& 93 IMO
¢} IDOY As WAL B3] AA o)A Z2AAE
T-Eakal shhe] vj=u s M) st 53l

ol& E3lo] MEOZHE oA FaAA Q] A
RCMS ZRAZ=E 5330tk RCMS| =79
Y3 ¥ ol Elx = oS <Figure 3> 2t}

X Business Service T3

3.3 RCMS =

QAN B g Zdea i olg el Ao
wheba] oS <Figure 4>9F 2o] AA 78 U

ox Filte ACTION VIEW

« Input Data
@ nterneT Brocess
User Encryption >
HTTP Transaction

Multi Language Log DB
Process

AP DB

Data

Encryption/Decryption -
sqL Related
Process. System

>

{Figure 3> Framework Level RCMS Architecture



7} AF N Z2AE AAZE 2 ] AlmE] k] ek 351

R&D

| RCMS |

Management

Online Payment
Management System

Financial W
Institutions )

Electronic Proof
Management System

{

Bank

Project Management
m

B
o
o=
z
52
S48
3
z
=

System

Credit-Card

Management System

Compan

L

Project M:

Connector to

nent

Connector to

Online Payment Management J
Financial Network ‘

[
p

(

{ R&D Credit Card
|

{

Related ]
| Organizations |

femaies ewapg

AN

Jex Framework

suonnysu
1 palejay 0} femalen

National Tax
Service

s

University Laboratory Corporatio

il

n

{Figure 4> RCMS Architecture

Biz Framework

‘Tnquiring Transfer
BCS —=
- A Tansaction Lt ITETTT R N X
Biz Service as v ¢ TR
Systems on e y Fa?gvid N\ A rReg]'strgﬁ !
WEB Channel \\\ CasTn:atr)‘);fgrase afl'?an);ferase { / Verification 3 ‘ e
N\ /N BCS Y )
AR Biz Service Task oransfer A \7"«;;" N
Loan Interest Loan Interest BCS 1 \‘ T"’"s“l;j"oe“‘“""
Payment Payment Interest Payment
Systems on 1 LEGACY
Other Channels
il
<Figure 5> RCMS Standard Library
RCMSE @] 2] A 2 Bekg Bels  f g oA 5o Anase 75 9% 3%
g% ord Aulz Azde FRea gow,  AFUED BOSE PEA agw oA
olglgt AH]A A AEL Jex FrameworkE & T2 S G olA Ad oz vl A

o], 56, v, w1 2 A des
gk Alo]Edlo]st AsHTh o3 Alo]Ed o]

fr fo <

e B4 9 B0 ek 9 2 A8 BAY
58 088 & YEE Ak

3.31 I+ golHuE
RCMSt <Figure 5> o] 4417+ 4 #he]
g 9% 23, A A7 oA A 34 ol

RCMS AollA T35 Biz AR AEL ZHdY

o HF dolnely BEe xgse] PAw:
£d 7 EE golnele 5 DO % MO o
o 24 £¢] DB % Legacy A1} Q17
o o2 Eahel ROMSE ol&ahs 7t 719



352

[

59 Abgol Tbssitt,

3.3.2 A|2=El ¢lgjs|o]~ £}

Alz=gl QlE H|o] 2~ B3-S flte] B 1E o] theek 71 g R o) 5 S S flete] v
25 e A Ao Aoston, 1% 2l AAY APIES 75 2 /ster, olE E3
Ejo] 2~ Adapter® T531e] ©] 71 Al~El 7 B 5 RCMS AH|2=9] 223 3l g 7]3 g
e WAIA AE 2 Ag V)5S ATEsith & glstal #Aele go] 7hestes TEatsich
= Adapter2% TCP/IP, SOAP & tye T2 & Z5 API] o Al= obele] <Figure 7> 2t

Organization

Monitoring Service

Security

ool AN AT BE %35 D o]

333 9A% API

gration Platform

Channel Interface

Data
Encryption

Payment/Settlement

N HTTP(S)
Service

Data

“ Transformation

9

Rule Router

@
JSON i
/XML

Transfer Service

Access
Control

Other Services Authority

Control

Logging
Access Control
Error Handling *—

i .

|

{Figure 6y RCMS System Interface Integration

Seung-youp Han - Hyejung Lee - Jungwoo Lee

;:-]E 0—“

1@

Bank

—

—9

—&

{Figure 7> Examples of APl Use

TEokal o]E ZE YUY U Ad QI
3 RCMS M| ~¢t A== sich.

RA Server

Internet
Banking

Account
System
Information
System
Groupware
City Savings
System

Training

System



Developing a Real-time Cashflow Management System for National R&D Management 353

4. RCMS A& &3 4

AA23(World Bank)oll A& 7HE=2 g4l
N AbelE B7ket] flete] T4 A8 5 A
Aol &4 & o8, Lela ARV A
&4, #eA A 5o Hxe Fds ARE
AAskaL ik el ol gt RxE 24|
A A w5 A=) sto] AlAEkaL Q)
HDiamond, 2003; Park et al., 2006).

TAA R F7ke] A E ke AlL"E

TE3 A7 2Eoli AR 0= vt oyt
thek o1yl Wizlolu} 41T Bty 1 Bxb
2E e ATEdANE FAAL E9E
Bl A7 4ol AHoR FREle] AEua g
AtHDeYoung, 2001; Sullivan, 2000). weps]
AFA M= RCMS =90 e a35 3 A =7}
AT Abdulel] gk T AlaL At #
o] F84 AL, AHEA S9e] oY A &

o7 s, olF VWtew AHA aAE

S,
4.1 ROMS 70| 12 M =1}

RCMS E=¢lo] m2 g3k= I7} A7Me A4y
uloll gk T AlaL, An] defe] 84 AL
AgA Zwe) Wy An Zvew TR 4

Atk

A, T84 Sl ojAl= AARE AFAAES
T FE/LdE QS BAFeEA A7t 4
A 53 fe' ARGEE el el «ge] 7b
okl A B AR dAAlE SRdEE
3 319 % TESHS Adahs a3t lok =9

ojg} o] AAzto R S| AHehs AAlE
TH AR Al & - 8-S Al ARl AvkE

7IiE = Auk AAR A7l 8 RCMS A
Ab 76578 9] A A SHA T 624%(F 4
7108 A 19%)7F AARE AFor ]IE &

S

o
= —_—
& WA AT el sAH = SHEI uk qlth

by
il
N
i)
4
=2 0 o\

o
1 I
2

ol\
ok
~
2,
>
)
olr
o
oft o
o,
r
-
=
)
AC)

it z2
-0

R o

o o
N
I

o H R
ko
i
2
-
=
>
op
R
)

o
N
ojr
ol
ol
2
re
-
=

o
oo

D ofo g
ol

fulit}

23R
[
A X jo Jm

f
—%rﬁ ot
o o 41 2

=l
)
ro
ol
>
>,
>
At
il
rJ
i)
o
o, rlr
32 -
o M ot
S o
O N
fr N
re
E
— Ml xQ
= N o

S /\]Azﬂo] Tto|Ed
g AARE 237F The ez AAAY
AHE AE ‘2 Hq&o] 7ksatH, RCMS A
1 sk 30 FU1R Ao
Wohs AH] ARGl e 4
3 Ak o1 Yol Al
sk Al o

° =
12
=2

Oko re
12

3

[
&
re
-
=
>
o

e}

St
3

o
>
~
i

ol
}eri
[rl
O
L

R
2
o
401-
i)
off
m{m

to o oY 10
dr tlo fu
UQ o
o

I gy
-
=

L
”

ol
X

ng—gg 0
i3

021:2
o
4
X0,

oL
)

of
-/

4.2 RCMS F=of m& M2ty zof

3237 7ol 710 she] JFH o= AEo] 7
55 W90 ROMS 2 o] ute 247
BA5IGT Agdoz gdAHE AAA Ay
<Table 1>} Zro] Ueh}e], T4 2wl v
o= x}:ﬂw w84 o) Aol 23o) B
Fol4 2

o1 ?%‘% At AFo] AN AFoR g
A w7l Aol AT olAtR Q1%

Fole oulat, JREAFE Fa wAw

>.

e B AL Bste Jas @

of 1149 foll s Fst= o]Ap7t A dlitow 3t



354 gl -

o]a]zj .

o145

(Table 1> Economic Impact Analysis

Section

Basis of Calculation

Economic Benefit Per

One Trillion Won(KR) | Lotal Amount

Interest Redemption

1.14% Redemption of R&D Fund Interests

11.4 Billion Won

| Remaining Balance Redemption(0.084%) 0.84 Billion Won
Fund leakage prevention — .
Fund at Bankruptcy(0.06%) 0.6 Billion Won 29.04 Billion Won
o B Decrease of Reimburse Rejection(0.33%) 3.3 Billion Won
Maximize R&D Utility — —
Increase of Remaining Balance(1.29%) 12.9 Billion Won
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(Appendix 1) Requirements for and Solutions Implemented

by the RCMS

LA Solution
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