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ABSTRACT

Currently, the web page that provides residual substance information provides information on residual
acceptance criteria in food for pesticides and veterinary drugs. Residual substances refer to pesticides or veterinary
drugs that are left in agricultural, livestock, or marine products after being used by diluting them thousands of
times. However, users are experiencing inconvenience due to the lack of information on pesticides and veterinary
drugs, delays in search time, and Web page errors. In addition, the manager has the inconvenience of manually
entering information such as residual acceptance criteria and analysis methods. Thus, this paper proposes a system
that can efficiently manage and update the history of changes in information, such as residual material standards

for pesticides, animal medicines and the characteristics of drugs.

o] =g 20205 AlEeekEe A 9] AR (20162 4HEG25) 2 SraEl Q.

¢ First Author : Korea University Department of Computer and Information Science, tm0309 @korea.ac.kr

° Corresponding Author : Korea University Department of Computer and Information Science, tmskim@korea.ac.kr
* Korea University of Department of Computer and Information Science, {pb1069, boseonl2}@korea.ac.kr

=l E  KNOMO020-02-05, Received November 9, 2020; Revised December 16, 2020; Accepted December 22, 2020



KNOM Review ’20-02 Vol.23 No.02

2 ARELINE Ak A Aol elile
ok W BEaoloREe] ol AR Awdch
ARl Bk H& FRGNES A )

[
2

g

[

J

>, 2
T E
o !
-—
i
Oo}i
- 17 4
K2
Ol‘mﬁl
£ & o
L Hl
g
o N
%2 P
N =
— \d
leLHN
o ol ol
+E
it
o 18
- e
RO p

5
o
—~

» =0

(o}

e S I s B s
<A 7hadhe HER ARE AL ek
o] eF7} v war, Ax reh
o, A 27t 5 efE A B A
wlofe] =] Alzg =S) ol o

PUEORE

—
o A S
N

+
ot
2
3
(o]

wA, Fepng 9 sk, AA A F
oF 74%] Flo] FASIL 9] ABF A} 7
W e o 60%e] Tl gkt Ze FHal sl
o w9 ol S B AEe] wol AT
Auel Fo) ok AFHETIFE Aol o 12%
o] o] = Aoz sfesle] A% BAIE 7}

7871 Wl WsliAe mlasdel 2 &
o] Al ogA wHANEA T

#=le 7] ol o
otwr] FE Adgelrh vHTew WAl #7]Ho

AR wlolelol2g NS s wlolele] )
2 A Ao) Fash) w3 AFEAYR W
o wsh olde Welsd A BA Fe AE

A oA HSBlA=A el

12

Eulo]l s 2bs Jdlo]E AlAEF) S| AEe

e

2]
Aesl, S} sl ARk ARk, ehee.
2 sy Ag Ans PF ATE AL @
e vl

I, 2 7

i
r

N

:

[1]-> RDBMS¥9] 3§ 74l Altibase s g}
Altibase~= Oracle DBMSZ- 7|8l 23} =241 H|o]
o] a2 WA, 3 7 2 el sst
S ARk Algshs w9l lxe] DBMSe|t)
ol A= do|glHe] A A]|AEIO R Altibase S A}
£kt

2]+ HAlEYS o]&d R dHlele] #A
&l gl waleld daEE delE
RDBMS$#} 2 7]& dHlofg] Alx~wla 538},
A=l #HAAs) ey 2 45 22 dleld e
7M)es MAledE 7Rk AR Al2Elel] A
L3t w3t ey e} walz olo|tjolE
Aglsle] walely o F7] dE 2-s s
= AlzEE FE3iich

[3]-> ghejete] dimz]el gk uhHel wWixlS 7|
715} & 9 Z7)E ol8dle] PP S

flije

k

o
T

ol glel #Ae] <J3ba Am, walrle] 24 AnE
& AAACR FIF 5 gl doleilel s A
sk TEsiodek F5E dloleulol st 7 oF
TelE A% me ARe dueE AR A 584

= o8] Z-S 7R A slvk

[ dlolE] @Z= 4 (50, 100, 500, 1000,
5000, 10000, 100000)5 MySQLZ} MariaDB do]
Elullo]~ 7he] 2] A HAES gt g
+ insert, update, selectZ TA%ch. MySQL tle]
Ejuo] 2~ AA Z2A|A EH B4 MariaDBX.
o} A7 S ool ole Zle® {lEE )

3.1 # Ho|x|2| EHH

7128 ZAFEAAE § doAle B HARE



N2

TEg e AREAAY sz dHoly ] A2d

AL Qek WA FRRE A sile w, A
A AR we Falo] Al slo] ARE ol

3.2 YW HAHE st 7= = =At

A
- B oz - 2 1 21z 0] Szal
offith= wAlAe] sick Fe] ulE-& dolnr] R dol M= _ﬁvﬁézoi "410115%‘3110]_;-4 &
o8 AFEAXYE 9 AlES ZEe)sle] d) = AAsE] $17 dlole AR Al whie Anst
ARES A2l sidck sk A9 AA AR = ]
= = 715 A SLo
74%2] o] FASE, selmg AP Fu) WA, A E7IEMRL) A W g el
ST =, S 3L o o)
sk Al oF 60%e] Fulo] ZANg). dllnk AN Algee AEeAE EeR &
W E 1ol Uieholek w3k FEgelerEe] 7 ok AE FA T 4] et et A 9
= 7l 5 32 = o 5% ==
Sol WA ] o T0%e) g, s ake & UIE B [ S] A T sEasier A
= <5 = o =2 = =

2 Aelsled® oF 70%2] Zulo] gl Ao Fql |71, [Ex 6] 42 A 87E ARE
s)oic) 7IEoE AR AR A9 39l o] AR W
W3} s|mge] el Sl 2 37k dHlelHE
E 1. wobgu pa 313 Ttk weke] AsEe] e w1 s
Table 1. Status of gaps in pesticide information Zokdu 4 xo|EE Fyslgon] FELo)okE

TS s EE | sorold o] 7S FHSAAGET ) AllES skl
ugz;ﬂ:#— 71;01 712'388 1;)62 Aol A9 AlEFA 2020-705 = A 8 duk
LR 56 95 506 . _ sl
Aok AEEoAge | 8% AFHEE 7IEeR Ak o] Al 3 9
WA F 17 1747 619 AR o]FolA sletl, oA AlgEe okEE
TS 095 9743 3452 dlefefro] el EXlShE oFEES vlaste] dlol
2 o)t A E T Tx2 ] ol BAwle-
N5 1382 518 833 o oo
g 77.08 2889 46.46 Foiet. Alsst
ADI(CODEX) | ADI(&%) ADI(Y¥) 13-4 v 52ke]
WA 1548 1267 1457 e Eg =
Fuu & 86.34 70,66 81.26 1 wloleln
Bl

ADI(#) ADI(" %) 2E 4% HleTe

WA F 149 1644 518
Fuu & 83.38 91.69 28.89

AA 7444 ARTEEEE)
EEED) 6095 S

F 2. sE8oE AR oy 9%
Table 2. Status of gaps in veterinary drugs information

FANE S S 871% | worol
Lk 284 282 390
SUH & 65.59 65.13 90.07
A AiEelgel | 8%
Lk 433 433 272
SH & 100 100 62.82
450 4% A
Lk 294 297 277
SH & 67.9 68.59 63.97
ADI(CODEX) ADI(gH=7) ADI(Y &)
Lk 348 376 433
SH & 80.37 86.84 99.77
ADI(f3) ADI("] ) P
Lk 260 371 297
S H & 60.05 85.68 68.59
A A g 70.92
o] A 9] 70.39

-ofF, SETEY 14,
51 £MEeE
HEYUs U

<#41Y DB EMl AT £57>

< BBV YUWAHY>
J

T8 1. A B dlelE
1. Collected analysis method data

5}
Pubchem Alo|ES FEHse] Foigl AHEs o
As1siek. Pubchem AlolEx 33f A 2 &S
e ARE 7Pkt dojEHlo] s o) v
SRl ARl wiEr SR Al o

o] FPsaleh ek 800l e QASe] 4
BAEE B wloleel sl 2 gle]
FROE AT S Y Y ARIE F Al

e ajo]Eole)



KNOM Review ’20-02 Vol.23 No.02

3 TR=ZEE JEIA XS HUH0|E AlA

HWP) TAZ WAIAE aAge dA ARE
AR A EellAl= o] A9 W8-S FElE
dEsta Aefsl] witel w2 EHFe] olvk o
2} o] EAE o] dlolefujol el Ag o2 A
ehs dare|ge] FHolch
A, AAHA] A= HWP gt e 24w
ol dlolel s FE317h oljith 1 off= Jo
Al Algshe 3 3 elelrelEls I
oFe] A FAle] sbgEly] wiielel webd I}
oliellx] Algsh= 2le]Hele] § HWPSHTMLS
ol-gslo] HWP 3}2l-&- HTML #2je] sllz wgh
gth. HWPSHTMLS ARg3te] kel HTML ¥
Aol IS W%}Oﬂl CSV ez Wk} 1
& gkl cSv FelS ¢e] dlofefulo] el Al])
a8 2% g A I S Hehigich

aé

_1

i

N
~
J

L 2
. 2

=

J

<71& HWP 3¢ 94> <9gd HTML 39 94>

azl 2. 3= &4 3 234
Fig. 2. HWP paper parsing process

<# g4 database>

dieefro]=e]l  dlolelE At & o WA
CSV 33} dlojejulo] 2~ HRZ n|arste] 21
s AAdsHA Hck Eoakele
UPDATE_DATA, ADD_DATA, DELETE_DATA
2 A 422 dloleulo] el o] E o]
of sh= dlole] A, dloJejmlo] el F7tsfok H=
dlefe] Al dleJejrlo] el A oksh= wlofe] Al
S ovighttl. A4 1 2amkle IR dlelE]
= AT 5 e SR AR Od 32 2
a3}l % UPDATE_DATA =134818 vehg]
o}

c G} T
FOOD_NAME EFORE AFTER
% r

M2 05T 03
Nef ST 03
o B 02)

w7
20(% 5T 03

2! 3. UPDATE_DATA 193¢
Fig. 3. Log file of UPDATE_DATA

3.4 MRSTHU Y vsf slase| B
B Aol b S48 A5 o8 slEe] 34

7 HolElE Fale] AF S8 7179 sl2ke] w
CIEIE Belshe Az A o duse

S3fo] dlo 1Eiﬂﬂ |2 ﬁij} 7%6}4. A
HloTE 552 et
A dloTele] W} o]HE Helsh] flsf A=
AEE EolEe] olF WAR S AAske
A=z vt HoleS A4
‘71 ol °1E] WMH} £ °l
FoE 7= M‘é" AL EARE ol
old ArE 7|
ol S v

_4_4

N3] EA e} dlo]ewo]
25 Wl }04 ‘1—&1 Advgl 2 75d(UPDATE,

HREUYE gdol&

Sim & SEE
AR DA Ho|E =g

- YH0IE
2 B
o} (HWP) 2§ HiO|E{{CSV)

HREIYR DB U2 IR
AHRA i F'E-Tl YDA B
R (HTML) LEE LT
2428
i |
A | New
T(csv) old DB DB
)| {Altibase)

<DB AF fldolE A H>

a4, A o] Wt A2 Axg wlolE] EF
Fig. 4. Revision History Change Management System

Data Flow



N2

TEg e AREAAY sz dHoly ] A2d

& 60
T_RESI_PESTICIDE_MRL
T_RESI_VD_VDRUG_MRL

(T_RESI_PESTICIDE _MF
T_RESI_VD_VDRUG _MAL

RUM TABLE_NAME | LAUNCH
0 T RESI_VD_VORUG_ st 11900.51.01

a2 5. 3|2Ee dHele HelE A4 A
Fig. 5. History data table creation process

V. AlAH HE

o

B Aol A delehE sloleule] el A

sJehi AL F A dolHe] A8 w5 34

oA A A AE gieel= Asw, ]
we] dlole] Fhe] A|2elel) oa) Ak

28 62 71Ee] 9 o)A vkl olw 1

[

uPEcE

a6, 71F 4 #elA
Fig. 6. Existing web page

9 7, 82 3%l g AT dlolelE Ea
dlofele] Fulo] Al ZLe hekdl Zelek.
Hel A% 9= 29 A B4 himl FH 02 A

3P Ztslsdck

a7, w8 delelrh gelolAlel] A8 | g
Fig. 7. Collected data applied to the web page

a7l 8. ¥ 92 29 A 2 A
Fig. 8. Provide analysis method when click link

a5 9, 102 NHaA 2RE Jule]E AxHlE
Sl A4 = SV Tl vERd Zlelw I3 9=

WA FAN 55 F AFE olF 2 A
T3 102 7 ARG A8EE A% 2 AR 9
& 7158 ol

name definition

0] 0] =5 Bt CIminoctadine

22 Z AL Glufosinate-ammonium, Glufosinate(Glufasinate-PE2h),
2|2 M0 Glyphosate

LtZ 200 Napropamide

L 2Z 22 Norflurazon

L| E2}HI| E Nitrapyrin

Cto| = At0 Daminozide

CHO| OA] &= Diazinon

et E 2 Deltamethrin (0144 2# 2] &)

L El(Dodi Dodine

# 2L = £ Meptyldinocap

T| C|E|(DC p,p*-DDT, 0,p'-DDT, p,p-DOE 2 pp-TDEDDD)2 &

W - @ B W=

Y P
A=

=
w

a3 9. FE3 AFEY olF ¥ A
Fig. 9. Extracted residue’s name and definition



KNOM Review ’20-02 Vol.23 No.02

El

7120, 2 0.3, AL 7.0, g 0,05, AFRF 10, EE
71005, "2XM: 031, THb 005 2E[EY 011, g 0l
310051, 'EE: 02, B3t 02T, EDHA 005T, ”X} it
710,05, 'E2E2[" '0.05, AIJII '0.05T, "2 H &l 0.05T,
X 04T, B X 00T, 'ERHE2l: 01T, §E 0.05T, EE
710027, "HA 10T, %¢¢ 01T, 325 01T, "L 04T
AR 0.017

1005, ‘2 0.05T, ‘T2 005, Bi=(AE): 0.3, 'Akzt: 0g
2Eelh0.2, EEy 02, 22 0,05, 2HA 0,01, OlLE2] 4,
7% 50T, AR 50T, "Z L. 50T, Bt 50T, ‘M2: 20T}
21410, HEL 0T, 2 0.3, HH 01T, S0k 01T, =
f; ‘0.05T, SASZAU. 01T, ‘40 0.02T, QlatsZo: 01
05T, oHHtEP\M\ 05T, FLF 02T, A 0.05T}
10T, AL 0.5T, =AM 50T, AR 10T, ‘=L 1,07
C.MI*'% '0.05T, HIYF: 0.2T, "3 04T, AN 0.

HmE e

(RN RN TR SR VR

HJEI'_EF_.“_NEHIEWHGH'HJE)'OHIE

Eﬁm‘:

{
{
r
{
r
{
{
r
{
{
{
{
r
{
{

~

A0t El(Sulfaguanidine)

3 EE \ary drug MRLs in Korea)

© 53k 4z s

a2 11, 71& Ae)AeA Agshe AssrE
Fig. 11. MRL provided by existing web pages

2l 12, W ws Be) xR 488 HRses)

Fig. 12. MRL by applying the statutory change

management system

v.2d E

719 S so|x|e} vlasted WAl AE ¢

del= Aade Ealo] Helxle] Aelie] Loty
3, dlolele] gupe FHashgrons Ao Aol
A= 2 Z7I) e Ye et slame B
s Agslel o] A §71Es Hlo]
2 & ol & 5 Al el Beldt 2 A4}
B9 ole] S A5k, el A

3
ﬂv; %@-4 Xéﬂ% e )\%
A= HlolE AR AlxEl 2 AT H q—i i
HolA] )7} vl el A Zelek
FF ATEe S ARERE ohiet sele] A
Bomgk pAlste] dlefemlo]lAE Ao s A
HEs ARl Algsted ts e ARE
AL S AET G ANk 3 dlelele] A7)
’é‘ Eo‘ ]’ :] AR
Al 7Rk ook

s & < <l

References

[1] JUNG, Kwang-Chul; LEE, Kyu-Woong; BAE,
Hae-Young. “Design and implementation of
replication management in main memory
DBMS ALTIBASE TM”,

Conference on Parallel and Distributed

International

Computing: Applications and Technologies, pp
62-67, Springer, Berlin, Heidelberg, December,
2004.

[2] Kumar, Arun, Matthias Boehm, and Jun Yang.
“Data  management in machine learning:
Challenges,
Proceedings of the 2017 ACM International
Conference on Management of Data, pp
1717-1722, May, 2017.

[3] Ji-Ho So, Young-Ju Jeon,
Construction of Integrated Database for

techniques, and  systems.”

“Design and

Contents Development of Pulse Analysis
System”, The Journal of the Institute of
Internet, Broadcasting and Communication, vol.
17, no. 5, pp 137-142, 2017

[4] Warman, Indra, and Rizki Ramdaniansyah.
“Analisis Perbandingan Kinerja Query Database
Management System (Dbms) Antara Mysql 5.7.
16 Dan Mariadb 10.1.”, Jurnal Teknoif, vol. 6,
no. 1, 2018.

[5] foodsafetykorea, foodsafety, Dec 11. 2020,



&

TEg

o

oFEe AREAAR S|~k dlolE B A2

https://www.foodsafetykorea.go.kr/residue/main.
do

[6] National Library of Medicine, Pubchem. Dec
11. 2020, https://pubchem.ncbi.nlm.nih.gov/

Al 2 2 ( Mu-Gon Shin )

2019 el el wet
3} sk

2020 - x| mEchsta A
FrelA RE) AR

<ol WESE T
nel Eehe wujely Y

Mr e

8 o & ( Ui-Jun Baek )

2018 st F5rE| g wst
3} st}

20181 - x| wE{chsta
FFEI BEs) AalaAd
<ol WEHZ Fe
Hel Ed muEE 2
A

Sy

Zd 2 M ( Bo-Seon Kim )

2020 st e Rt
3} sk

2020 - x| mEchsta A
FEI BEs) AalaAd
<ol HES= e
Hel Ed muEE 2
A

Mr e

Z ¥ N ( Myung-Sup Kim )

1998 &bt AL
3} 3pA)

2000 E3ghietal AApALRE
s Aa

2004 E3gIhEtaL AARALE
&3} uba

2006 Dept. of ECS, Univ of

Toronto Canada

2006 - A st g REe wgs

<FHol MEYD Fel U nek By mu
1]

W2 A, dEure] YES=



