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ABSTRACT

To enable business operations to be efficient and sustainable, the most important thing is to
find the goods production cost not to suffer loss in goods sale. In the plating industry, it is
necessary to know the production costs used in determination of profitable selling prices; in
consequence, information technology is to be used as a tool in business operations to know goods
production costs and also to reduce goods production costs. As a result, the chemical information
management system is developed for chemical analysis and control within the plating factory
based upon cost frontier method to support the production activities in plating industry to be
efficient by producing the work pieceé with good quality and controlling the production cost. The
principal operations to the system are to collect production data, chemical data, chemical use, and
chemical analysis. Subsequently, these data shall be .used in calculation to find the costs, to
analyze the production cost's reduction, and to issue a variety of reports, to be used by the
management in supporting the decision-making in business operations by designing the systems
used in analysis and design in accordance with the object-oriented principle by UML, comprising
use case diagram, activity diagram, class diagram, and sequence diagram. These systems are
developed by C#.net technology in the form of window application by being able to analyze the
data collected by Stochastic Frontier (SFA) using the Cost Frontier principle to find efficiency

value as appropriate for production to be effective in minimizing the cost reduction.
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STANDARD ASSESSING SAMPLE

name area capital employee profit production
Jinchuan 0.8139 0.0428 0.17 0.318 0.668
Jinshan 0.0863 0 0 0.53 0.1737
Chahar 0.2748 0.2828 0.3559 1 0.272
Junggar 0.11 0.0189 0.6423 0.4984 0.5992

A13197 2.4 (919)




16

Alxa 0.6383 0.2248 0.3421 0.011 0
Munsey 0.3268 0.217 0.1952 0.7277 0.7883
Wuda 0.8454 0.066 0.0552 0.0219 0.0215
Xingsheng 1 0.5809 0.5007 0.1932 _1 0.3991
Bayannaoer 0.1086 0.1046 0.314 0.1563 0.0158
Shanghaimiao 0.59 0.2566 0.7541 0.2812 0.0964
Tuyou 0.15 0.8786 0.3618 0 0.0367
Otog 0.81 1 0.7882 0.6199 1

"| Baotou 0.28 0.6199 1 0.2609 0.6817
Wuchuan 0.00 0.108 0.1119 0.7036 0.0566
Togtoh 0.14 0.7917 0.0864 0.1383 0.0382
@15197 2.5 - LIKELIHOOD MAXIMUM ESTIMATION FOR CASE I

LIKELTHOOD MAXIMUM ESTIMATION FOR CASE I
Parameter Estimate Std.error zvalue Pr(>lz))

(Intercept) 0.82 0.15 5.50 0.00
area -0.34 : 0.16 -2.05 0.04
capital -0.08 0.17 -~ -0.45 0.66
employee -0.20 0.21 0.21 0.35
Z_(Intercept) 0.53 0.13 : 4.04 0.00
Z_production 2.21 1.28 -1.73 0.08
sigmaSq 0.04 0.01 291 0.00
gamma 0.00 0.00 743.58 <0.00

@1519M 2.6 LIKELIHOOD MAXIMUM ESTIMATION FOR CASE II
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LIKELTHOOD MAXIMUM ESTIMATION FOR CASE II
Parameter Estimate Std.error zvalue Pr(>jz)
(Intercept) 0.21 | 0.11 : 1.91 0.06
area 0.34 0.18 94 . 0.05
capital 0.22 0.20 1.10 0.27
employee 0.32 0.18 1.82 . 0.07
Z (Intercept) 0.58 0.15 3.79 0.00
Z_profit -1.22 0.36 -3.44 0.00
sigmaSq 0.03 0.01 2.16 0.03
gamma 0.00 . 6.00 0.00 1.00

Tua15199 2.5 tagmsen 2.6 uaaeadseGnEnn vesdesnsaNuaNaIL NI gD
o a a [~ 0o @ @ Y = 2
Alxa Imilszansnmediudauaugemaluvnizh Xingsheng, Munsey, Juggar, Chahar g
. < o/ A a a % = a a g 1
Jiachuan Wiwanaundalszaninmenlnduils msdszdivilszansamnsasansailia
=% =} 1 o Y ~ o s d' =Y < o o Y
msdszdiuwaneveylumaufelny Taeliaunaelseansain 0.82 uaz 0.81 (Seaa1A

o

|

=he

1. Otog (0.999998) 8. Jinshan (0.860337) 14. Bayannaoer (0.6070419)

2. Munsey (0.9999973) 9. Shanghaimiao(0.7253297)  15. Alxa(0.5862288)

3. Baotou (0.9999966)

4. Jinchuan (0.9999965)

5. Junggar(0.9999958)

6. Xingsheng (0.9999905)

7. Chahar (0.9999504)

10. Wuchuan (0.6643051)
11. Togtoh(0.6378257)
12. Tuyou (0.635712)

13. Wuda(0.6147347)

144220
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City
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Shanghaimiao
Bayannaoer
Xingsheng
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Munsey
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Junggar

Chahar

Jinshan

Jinchuan

0.6 0.7 0.8 0.9 1.0

1317 : Rui ZHANG, Hong-li WANG (2011)

4 3/ H
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Jinchuan

06 0.7 0.8 0.9 1.0
31 : Rui ZHANG, Hong-li WANG(2011)
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3.5 1OARAIN IABZUATH (Activity Diagram)
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W wew Lab System
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W Iwee Lab System
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AU wE Lab System
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WwnawWL Production System
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3.6 A lnezIN5Y (Class Diagram)
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3.7 B laezunsuszuy (System Sequence Diagram)
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3.8 9013 1A9UNIN (ER Diagram)
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5} SUPPL_ADD3 varchar(260} 2 ChenibrandCHEMBRAND_ID integer(3} j D% s - - HE
vi“} SUPPL_TEL vascher{20} - [ S una 2 o
| 1 SUFPL FAX yarchar(20 < ( Contrainer : ) ( Chemicaldnaysts .
H SUBPL_MAIL varshia(50) : % CONTRAINER_ID integerit) U |+ ! X} CHEMIANA 1O integes{10) u v
] SUPPL_CONTACT  varchar(250} b1~ OH A EONTRAINER NARE ™ Vatchar(s; y o Sy CHEMISTELID intoger10) (1] i
L [N by i CEEMIANA_DATE date [
. o O | unadi Gy WEEK 1D Tnteger/ 0] L
""""""" P Unituse 3 ! S URTTCORT 1> integarcib) i
ottt , UNITUSE 1D integorgt0) K| TTTTTTTTT 194 CHEMICONTROL, IO integer(10) v
A fmwsty UNITUSE_NAME varchangd} CHEMIANA_GONTVAL varchar280y 6| '
Cherical ' b OR . i CHEMIANA, ASCHVAL intoger 0} I
i; CHEMS 1D Integer(10) _— ) sodnening CLERIARA, SYMBOLRIGET  varohar(250] i
FENE NAM varchar(50 STRERNEs WAt SLERIARA SYMBOLLEFT — Varcharos) 8| [
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% BUPPL /D integon 1G] ) . -
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1 . A CHERRETD BOCCODE worchan250f - ! o
- Chemica CantrolPtie T CheniCorls ' Lo
! | § chEmiconTPRLID Integer(10) U ] CORMENT SRR MICONTROL _ID integer{10) u v
V| SRERTTD iatger it WX 4 MIEGHTROL RAME “varchar(3) 06 ] oo
v | & CHEMICONTPRI_UNIT decimayig, 47 [ g siug < " oo
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M9 3.1 LEAINIUIYNSUTOYAAN (Chemical)
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ToueAN3TiaA yHALBLUHIA AU ad | msangess
| CHEMIL_ID int siadoyanil PK
CHEMI_NAMEEN nv;rchar(zso) G’?‘}almﬁ
CHEMI DES nvarchar(250) Ao1u
CHEMI_NAMETH nvarchar(250) | Foaiwy
CHEMI_BRAND ID | int sWabie FK = | ChemiBrand
SUPPL ID int THARI MUY FK | Supplier
CHEMI;CAPACITY decimal(18, 4) ﬂ‘%mmm%ﬁ
| UNITUSE-ID int sremiaeld FK | UnitUse
UNITBUY ID int sWamiauie FK | UnitUse
CONTRAINER_ID int sy FK | Contrainer
| CHEMI_UNITPRICE | decimal(18, 4) éwﬂw/ﬁﬁaa
CHEMI_SG decimal(18, 2) 2.1.(A
f2391912)
| OPERFAC ID int sanS eI
Operate FK OperFactor
CHEMI FACTOR decimal(18, 2) ‘| A1 Factor
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M99 3.2 uaeInIUIYNINTUANA1TAIRIIAT (ChemicalMakeup)
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A aa d a A d Ay =8
FAUDANIUIN FUAUASUVHIN ANNTHNE A8 AT NNND1ION
N 2
CHEMIMAKE ID int sHan1sasdual PK
CHEMISTD ID int SHAMUIATIFIY FK | ChemicalStd
MAKEUPTYPE ID int sHasznn Makeup | FK | ChemiMakeupType
CHEMIADD ID int sHalsznnms@y | FK | ChemiAddType
CHEMIMAKE_SUM decimal(18,4) | voaATdzaNgNIN
CHEMIMAKE QTY decimal(18, 4) | USummIian
UNITUSE_ID int | sWaniaeld FK | UnitUse
SHIFTWORK_. ID int SHAAIUMIINY | FK | ShiftWork
WEEK_ ID int siadanv FK | Week
CHEMIMAKEUPDATE | datetime un Makeup/Lall
DEPART_ID int svansnunly
R} FK | Department
MT197 3.3 UEAINIUIYATNTUANNAMIAUATIEN (Chemical Analysis)
A aa d a - ) ad Ay &
TBUBANIUIN vuauas ANNKNY el A1FINNO NI
Y1
CHEMIANA ID int S
=Y 4
UNTIEN PK
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Y
518

CHEMISTD_ID int sasl

NI FK | ChemicalStd
‘CHEMIANA_DATE datetime S A uiana

a o

PTGERERY
WEEK_ID int

v o ‘- 4

sHadam FK | Week
UNITCONT ID int o Tanas

AU FK | UnitControl
CHEMICONTROL _ID int

sHAAINILAY | FK | ChemiControl

AARVMIA LAY
CHEMIANA_CONTVAL varchar(50) .

(sov3am luin

Nl

g a f.

INYINT Ascii
CHEMIANA_ASCIIVAL int .

Code INOUTA

BNUIL

, - _ Ascii

CHEMIANA_SYMBOLLEFT | nvarchar(50) | '

IATDINUIBAY -




A13190 3.3 (719)

44

a 4
| ANTIEH

. ' Ascii

CHEMIANA SYMBOLRIGHT | nvarchar(50) . '

AT 0INIH

N
OPERFAC_ID int P TR,

AU FK | OperFactor

ANV
CHEMIANA_CONTROLRANG | varchar(50) | 130q1) (guay

5 19N5)

A

(ATMNIENS
CHEMIANA CONTSYMBOL varchar(50) AAUAN

Ascii 1128013
CHEMIANA_SCIIVALUE int AVAN

Ascii 1170015
CHEMIANA_SCIILEFT nvarchar(50) | Aauguighe
CHEMIANAS_CIIRIGHT PEoHdH 18013

nvarchar(50) muquﬂwm

AWANS

CHEMIANA ML decimal(18, A5 INNS
2) lasinser

CHEMIANA RESULT varchar(250) | oS UEHANIS
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CHEMIANA_RESULTVALUE | gecimai(18,
2) AMMIAATIZN
CHEMIADD_ID int sadssanms
1A FK | ChemiAddType
CHEMIANA COMMENT varchar(250) | HU1EIHE
THEAIUNT
SHIFTWORK_ID int e FK | ShiftWork
M195199 3.4 UAAINIUIYNSURIAT1111 18 (Supplier)
d' an d a ad :‘ly =2
ToUaaNIuIN THAUASVUIA ﬂ'J'IN‘HN'm el A1TINND NN

SUPPL_ID int siads e PK
SUPPL_NAME varchar(50) Foiasmuty
SUPPL,_ADDI varchar(250) | M98l
SUPPL_ADD2 varchar(250) | Niag2
SUPPL,_ADD3 varchar(250) | 19¢3
SUPPL_TEL varchar(50) wesns

4
SUPPL_FAX varchar(50) wasun
SUPPL MAIL varchar(50) Bad
SUPPL_CONTACT varchar(50) Foranao




M99 3.5 UAAINIUIYNTUNUILAIVAN (UnitControl)
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T A aa d a ad dy A

YoueANIUIN yHAKAZUIMIA ANNHIE Adl | M1919N01999

UNITCONT_ID int s¥anuaY
AYLAY PK
UNITCONT_NAME varchar(50) FoNUWAIUGY
a Xy o .

A15199 3.6 LAAINIUYNINEV WAL (ChemiBrand)

ti aa a o d :!'SI =3

YoueAnItIn sHAKAZVINA ANNHINY Agd | MIaneINny
CHEMIBRAND_ID int siaeve PK
CHEMIBRAND_NAMETH | varchar(50) Hoto
CHEMIBRAND_NAMEEN | varchar(50) 8L A le

AYIDINGH

M9 3.7 BAANILIYNIUNEe 19 (UnitUse)

tﬂ' aa (¢ a y vtsd éy =2

YOUBANTLIN yHALAZUMIA ANNHNY ad | M91aN01989
UNITUSE_ID int sianuenIURY | PK
UNITUSE_NAME varchar(50) FonienIun
M151971 3.8 LEAAINAUIYNTNNINTIFIUAN (ChemicalSTD)

A aan d a ad dy =

YoueANnIlIA yHAUAZ YA ANUHINE Al | M131aND19EY
CHEMISTD ID int SREUINTIgIAY | PK
WELL _ID int sHeUe FK | Week
CHEMI_ID int sHaal FK | Chemical
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CHEMISTD DATE

datetime

v A v R
AUNUUND

CHEMISTD_PORTION

decimal(18, 4)

Y

aguns e

CHEMISTD CALAMP

int

AN AMP

CHEMISTD_CALDM?2-

int

A1 DM2

Al sAn luns

| CHEMISTD_FACTOR decimal(18,4) | UM
CHEMISTD_METHOD varchar(150) | 1599
CHEMISTD DOCCODE varchar(50) mufitonais
CHEMISTD_REFCODE varchar(150) | loA@1381994
COMMENT varchar(250) | NNENA

M15199 3.9 UAAINILIYNTUNITIAsULL895IA1 (ChemicalControlPrice)

d'l an J =Y A d ::iy =£
FouUanAN3U N THAUAZYMIA ATIURNIEY Ag | M1919N019D9
sralaenudag
CHEMICONTPRI ID int 711 PK
CHEMI ID int sHand FK | Chemical
CHEMICONTPRI_UNIT decimal(18, 4) $1RVH U2
CHEMICONTPRI_FROMD
ATE datetime Wuﬁi%}i’lm
datetime TUNNABIY

CHEMICONTPRI_TODATE
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CHEMICONTPRI FLAG

int

g
=S

I¥51a1 lusiauas

q

MT1N 3.10 HAAIHAUIYNTUAIAIUANIAT (ChemiControl)

nﬂ' aa ¢
TOLURANIUIA

o}y
Ra

=sn.
O¢
-0

yHAKAZUMIA ANURNE AITNND0N
CHEMICONTROL _ID int sHamINILgY PK
CHEMICONTROL_NAME | varchar(50) FON1IAIUGN
] 9
M151991 3.11 uaaInauIynsuszanmMsdsdunil (ChemiMakeupType)
d' an d =N ad d'al =S
BoupANILIN PUALRLUUIA ANNHINY Al | M919N01984
MAKEUPTYPE _ID int Nome s
Makeup PK
MAKEUPTYPE NAME varchar(50) ¥1521N Makeup
A15199 3,12 UAAIWILIYNITNUTANATIANIAT (ChemiAddType)
A aa d = s d Ay &
BouaANI LN BHANAZVINA ARG ad | M19199101904
ChemiAdd ID int svadszianmsidy | PK
ChemiAdd NAME nvarchar(250) | ¥eilszianmsAy
M15199 3.13 HAAIWINIYATUATUNITHIIH (ShiftWork)
A aa ¢ a ad Ay <
BoueANIian sHALAZVINA ANUKINE Ag | M91991901909
ShiftWork ID int FHEAMUMININU | PK
ShiftWork Name - varchar(20) FOAIUNITINTY




M99 3.14 UAAIWIUIYNTUNUIBI (Department)
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& aa d o a¢d dy =
FoLRANILIN FHUAKAZVINA ANUTINY Ad | M1919N01909
DEPART_ID int sianiwaui e
1 PK
DEPART NAME nvarchar(250) | &gvvage1uily
(#y
A9197 3.15 LAAINILYNINATOINNIBAIUGL (OperFactor)
A aa d o ad Ay &
BOUDANIIUIN rHAKASUHIA ANNHUE ad | M1913N91399
OPERFAC_ID int SRS 0IMIY
A0 PK
OPERFAC_NAME varchar(50) WY
A
M1519% 3.16 UEPIWIUIYNTUN¥USUTTY (Contrainer)
A aa ¢ o ad . d'il =2
BOUBANIUIN FHANDZ YA ANNHNE ad | M1519N01999
CONTRAINER. ID int SHAMTUL PK
CONTRAINER_NAME | varchar(50) Fon1ruza1e Ine
a o ¢
M19191 3.17 UEAINIUIYNTUFUAIN (Week)
& aa d a ad Ay X
ToupANnIlIn yHAKAZYHIA ANNRINY Ag | A1319N91904
WEEK_ID int stfadlonyt PK
4 a 4
varchar(50) Yodan

WEEK. NAME




4 .
9190 3.17 (919)

.50

WEEK_DESC varchar(50) eazdeadla

d‘ d a .
19799 3.18 memmuﬂﬁu‘lauwam (Line)

A aa d a ad d’i} =3

FoueANnILIn rHALEZVINA ANNHINE Ag | A1519N91909
LINE ID int sviet latingn PK

A ¢

LINE_NAME nvarchar(250) | ¥ela
LINE_LIGHTBOX int $ruaug
M3190 3.19 LARINILIYNSULOYL (Well)

d' aa a ad d'sl P=3

TOUDANIUIN FHAUASUVUIN AITNHNE 113] AT NNDIIEN
WELL ID int SHAUD PK
LINE_ID int s¥arlasl FK | Line
WELLTYPE_ID int sialsennie FK | WellType
WELL NAME nvarchar(250) | ¥01ie
WELL NUMBER int CIREIGUME

| WELL_DESC nvarchar(250) | S10aZDALD
WELL_PARENT int sHAUONan FK | Well
PROCESS_ID int syiarlssinm
ATTUIUNT FK | Process

WELLSIZE_ID int SAAUUIALIO FK

WellSize -




M15199 3.20 UAAINIIYNIUITENNUD (WellType)
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d'l aa d a Ad d'y =
FouoANIUIN sHALAL VA ANUHINEY Ag | M91aNe19ng
WELLTYPE _ID int sAadseanle PK
WELLTYPE NAME nvarchar(250) | ¥oyszianye
A1519% 3.21 WEARAINIUIYNINUOYY (WellSize)
d' aa Jd a ad Ay =2
PDUDANIUIN FHALAZUVUHIN ANUHNE 31d] ATTNNDINN
WELLSIZE_ID int SHAUUIALD PK
WELLSIZE_W | int anundite
WELLSIZE L int AIN81ILUD
WELLSIZE H int ANGLID
| WELLSIZE CAPA decimal(18,4) | USunsAole
WELLSIZE SUM - decimal(18,4) | YUIALDIIN
WELLSIZE VOLUME decimal(18,4) | 1[5y asdosed
¥
1101
WELLSIZE VOLSUM decimal(18,4) | YSuinsuesu
WELLSIZE_NAME nvarchar(250) | ¥oui1AUD
M5 3.22 LAAIHIUIYNTUNITZUIUNTTYY (Process)
&l aa J =Y - - Aad ) d'il =2
TOLUOANITUIA FHALASVHIA ANNHRNE 1313} ﬂ'liN‘m’)Nﬂ\‘i
PROCESS_ID int THEANTZUIUMS PK
PROCESS_NAME nvarchar(50) | ¥oNILUIUMS




A1519% 3.23 uﬁmwwmﬂmﬁunumﬁ (ChemiCost)
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NUNHINDIULIN

[N

r!' aa d o ad ) d‘y =3
FDUDANIVIN THALAS AITNHUE e A1TIIND NN
YHIN
CHEMICOST ID int sHaduyu PK
WELL,_ID varchar(20) | 5¥ade FK | Well
| CHEMICOST DATE datetime Tuhoudl
CHEMICOST MONTH int hou
CHEMICOST YEAR int 3
WEEKID int sadUat FK | Week
CHEMICOST DAYNAME | varchar(20) | ¥odaiuf
CHEMICOST DAYCOSTINT | datetime Tuhtunnwan
CHEMICOST AMPDAY float nszia Trldedu
CHEMICOST AMPLASTTOT
AL float nszua Idazay
CHEMICOST AMPTOTAL | float = aleesa
UINTE AU
CHEMICOST DM2DAY float. Nunaeiy
CHEMICOST DM2LASTTOT
AL float fufRgz ey
CHEMICOST DM2TOTAL | float A '




A191991 3.23 (D)

53

CHEMICOST HOURTOTAL | float TIUIUBY.
CHEMICOST FLAG int Flag 1¥amzod
CHEMICOST BALANCE int Flag 14{oyaazay
gniun
Shiff WORK_ID int FK

SHANIUNITHIIU

ShiftWork

M1 3.24 uaaswarynINtuindadaums l4iall (ChemiControlPortion)

T A aa ¢ a ad Ay &
TaLUIANILIA THAURSUHIA AITNTE e A1TINYIDINEN
CHEMICONTPOR_ID int sHadagumsly | PK
WELL_ID int sHaUe
CHEMI_ID int sHanil
CHEMICONTPOR_PORTIO | decimal(18, 4)
N | a1y
CHEMICONTPOR FROMD | datetime
ATE Tuisulsems e
CHEMICONTPOR TODAT | datetime -
[ d'qy 9}‘
E TUNFUGANT I
CHEMICONTPOR FLAG | int e dadns i

Y
fuge
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