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Abstract

Manufacturing Execution System (MES) is an information system that many
factories use to monitor the important manufacturing process. It also becomes a core
system of Computer-Integrated Manufacturing (CIM). The main function of the
system is to control the quality of production process, as well as tracking the
production information and-evaluating the production quality and quantity. The Shop
Floor Information System.(SFIS) is even an indispensable piece in any of the
successful MES manufacturing system. Production unit can rely on SFIS to collect
information in time. The collected information can then be used to assist in decision
making, to coordinate all of the manufacturing activities, to monitor production
situations, to control the entire production data flow, and to provide transparent and
correct production information to the responsible departments.

In this research, we use 3 structured layers to build the MES system. A mediator
layer is built through a Service-Oriented Architecture (SOA), and each System may
use the mediator layer for communication. The front user interface is developed using
Flash. It is one of the Rich Internet Application (RIA) technologies. By using the RIA
of Flash, we can fully demonstrate the different information of shop floor information
system, and achieve successful interactions with the users. We design and develop our
SFIS system in component base. This makes the implementation task easier and also
makes the system easier to maintain in the future.

Keywords: MES, Rich Internet Application, Service-Oriented Architecture, Shop
Floor Information System, Flash.
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2.1.3 Flash # 1

Adobe Flash (7 #- % Macromedia Flash) - f§ 4 Flash » & £ % Future
Splash - #t45 Adobe Flash Professional % 4-#84]1F42 % » Ir P¥» 45 Adobe
Flash Player o p /& _Macromedia = # >t 2005 & 12 * 3 p 4% Adobe = # &
P> Flash + 3 % 7 Adobe 7 e g -

Flash i#@ * = & B]7;(Vector Graphics)# #sB 3 » B #h % 3% 4p iR
P TS RAEY BRI 6 OB L o Flash 5 9 0B { -
BAEPRN L TEE T hER o Glho B A P R e PR 0 R (SHEH RS
FLV 4830 > 3% & Web service f= XML eh3p 22 3l 4% % > 5 fe Action Script>
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e T HT R Flet i ¥ Flash e * A kAR 4 4c§ % - Bl 2 % Flash *
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Action Script L5 SWF =r{k Flash Player

B 3~Flash BB # ~ Fi7/542[9]



2.2 .Net Framework

.Net Framework #_¢ Microsoft # Windows DNA z_ {s endrB & T 5 » & 4
A §e5¢ ks34 > 2 Common Language Runtime(CLR) 3 A# > 44 % 83
B2 (C#~VB .NET ~ C++ ~ Python %) e T 5 o

.Net Framework ¥ i & 5 = i £ & 133%» : Common Language Runtime (CLR)
2 % NET Framework #g%] R o § — 44237 43 7 eniE427 > Common Language
Runtime & - B # Wiz BV e 12 > B3 i el 2 - R g ¢
B {oip B AL % P u PRI 0 PR E Bt end] B % > (Type Safety) 12 % 4o
Z 2P Aes B anH @ AN R N B A S o it 50 BE G B AR BT T Y
3 4pehk % 0 3 93 CLS (Common Language Specification) R4~ > iz¥5. Net 7
Beni Al > R R R e T B S (LS gen BT T AR G
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VB - & JScript

Common Language Hif%

ASP.NET :
Web Form Web [IBFS Windows Form

ADO.NET & XML
SASE A

Common Languagc Runtime

Bl 4~ .Net Framework 7 1£M@I[14]
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2.3 7 2 W #1353 (XML)

2:3.1 XML # 4

¥ uf ¥ {7 3 3 (Extensible Markup Language, XML) & - #&1# # 3%
T o v A 2k R R gl e s (Wor Ld Wide Web Consortium, W3C) #7
H]% s 251998 & 9 ¢ o s XML Mok R 3 # 23z = (Standard
Generalized Markup Language, SGML)eifgh > mB~% SGML % sv@ ene 2
g entre 30 XML #eia GSML ey B @it 7 SGML - 45 e e 5
WA P15 SGML AR B bk i b B AR D T dpid
wﬁﬁéﬁ’%usmLﬁﬁwﬁﬁﬁﬁﬁlkﬁ%%’ﬁ%ﬁ?%ﬁmﬂ
L T
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8 Garsery i £ - SH AL T R e g R AEILR o XML

PP RS2 B LG BHEE R LRy 0t 23 e (Yorld Wide
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{loginet>

< EHERER o

<{appender name="A2" type="loginet.Appender.RollingFileAppender>
{file value="C:/log/logfile.log" /> <*—- E{iHfEE --—>
<{appendToFile value="true" />
<{maximumFileSize value="204800KB" /> <{*-- E{IfEE=F  size —->
{maxSizeRollBackups value="5" />
<{rollingStyle value="Date" />
<datePattern value="yyyyHHdd-HHmm" /3
<layout type="loginet.Layout.PatternLayout™>

<conversionPattern value="%level %logger (%file:%line) - %message%neuwline" />

<flayout>

</appender>

<root>
<t-- Ey L EE SR -
{level value="IHF0" /3
{appender-ref ref="Az2" />

<froot
</loghnet>

Bl 5~XML = & p %

2.3.2 XML e Bb2 G

ML= 4 v %5 € & e[ 7][8] :

1. #5824 m(Well-formed) * XML = # 7 il o - L& 5 S A&
#(end-tag) K Lwf i~ 3 ApSHAE 2 4ot B¢ <root>HE s ¢
" ¥ - B</Toot> R4 -

2. FEamEa(Validity) #F1L: FIXML > 2 % 5 @ % & p (7 2% >
SFERH TN XML v BUE S R s i heit s T A
(Document Type Definition , DTD) & n\XML Schema &5k 25 15 »
e XML = 24 & &2

'\'.l

13|

FRNELLY TR ¥ T (RS N &

& iHE XML ‘ﬁ%‘??"ﬁ ﬁ—%ﬁi it F R G R AR i XML
PR A ¥ C REER B igES mB 2 B o

L 'b‘_(Unified) : zas@ XML #i = onghfi > © &5 XML Parser
:T‘EEE fEFEM o RF ke w3 oo

& 3 vik(Portable) : TR B2 G FEET L&Y o4 F 4
APt AR L TFTAL o

€ L+ (Extensible): i@ * —‘gf IR RN R AR 3 Y=
T AXML = 29 > 7 o2 d &g il 4% T B

TPt A o
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2.4 Web Service & SOAP

2.4.1 Web Service

Web Service ¥ - fi& 3 JRarEro cnfs * A2V 4 - H ¥ g7 o T
SR N kAL AR T A - BiR A > IR W3C e & 0 Web service £
i Y- #w TR (Uniform Resource Tdentifier, URD) 5 B~cndginfg 4zt » &5
d XML 2 &~ il 0F 8 s 2 %2 50 Riednd Wi G A AT A
Z_(HTTP.~ SOAP ~ SMTP) » 2 XML 2t 4, 22 H is st f2 ;N 8 o

/Idiﬁ?mﬁ%hi—g} »Web service ®- fAr f R & ARG 2 XS~
P P B XML AP B O IER o T A Mg RN a2
PR ASRT AL TR R 0 BB R (EaaF ek o

Web Services 7 fEde@l 6 4 & F A 5 1T = B [2] :

1. PRI i (Service Provider) ™ § B % * [l £ 8 IR7s chiz st
2 {6  RPRTFHSZ - BB LT Eef el e LR T
U0 PRIR T I f BIREP P Bl RIRG e RO R
Ff LA T 0L e R IRTE

2. Warie * 5 (Service Client): § PRI&R * 4 T & 3 35 JRILPT
% 15 g B yJ PR s B39 4T F R PR G

3. MRFR:rp ¢ o (Service Registry): v & - B 2B 7 58
#1 0 Eorp #& EIRIEEN Web Service kF &40 T > FpFL E
PR A2 eiE * —'ﬁ K BT E FPRFE o

10



WSDL
N Service ;
g-z'it Registry
Find i Publish
nd 4 Service 1 s
: - Description ¥
~" wsDL
\ XML -

Y e ny
Service | . Service
e B Provider

' @ 1 Service
:::.:E:t —SQAP 3 Service
Bind and invoke » Description
WSDL

B 6~ Web service reference model[2]

2:4.2 SOAP

Bk ? o % L Web Service 11#* _HTTP(Hypertext Transfer
Protocol )i 2t % 2 2 SOAP(Simple Object Access Protocol ) &k # PR G2 o

SOAP & - & & & Web * 4 (structured)## & 4] it (Typed) ih 3 #
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AT E R A TRART T B RS AT AT (Feh ki kA B P R
§ Hif > - 2#iF Application Server ¥ i & 2 i Seen TP pRigtk k 3L o 7]
oA g P g R A B enil ¥ Application Server °

Application Server K3 p & H ¢ - BLF % FE ¥ < &
Components ~ # » & Client Ul 1+ ¢ i * $|&9 Components ~ * 3 {%
TAFH > T BB e ) Components &~ # £ 45 41* > v < £ 5
PR oo ¢ % Application Server #23:%pF > 2R L #HHR T 2
Components ~## & = = - f Server 4= 4 i chig Az - if ¢ *
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g R &7 g KF i HRE s AN S o B 20 & B4 Component

2 A = it s 12 |y =l |
~tz2F e 03t & ipComponent ~ # FH ¢ & NH LA EATH B4R
/= X AR
e
 1ib NANO - Microsoft Visual Studio =1
BEE ®EED BRO FEQ FRED BEE EB0 EHW IAD BED #&umW AW
e S R | d 2@ B OB e e | % B B9 e B b Debue .
)
func CsiManagement cs* > x| HRRIRE >0 X
Sigtone CstManagememPlugIn [se] [ i '.V Ci| e | E - |5
I usmg System ) 4 <JHE = E
2 usmg System_Collections Generic; ] | N——— -
3| using System.Ling; & ‘E func_AssignCat Tl
41| using Bystenm.Text; || & ‘ﬁ fune_CreateLot
5l using Plugln; M=t _E fung_CotManagement
Gi| using IFWI; | By EERST
Tiluzing Common.Util; O o Cetd
Simnanespace func_Czthanagement = wne_Csthanagement
%L 43 Flugln
10 class Plugln : IPlugin ® E func_DefssignCst
i (i -] funs_DefootTod gednd Trackout
i private string m_stiName; & Ef Deli
13 private TPluginHoz=t m_Host; B-4gAl tunc_Deivery
14 & E func_foo
15 public Plugln() =] ‘E fune_GET_FLOW_GFX
£ . . % 1] fune_sthrealD
! Sf’ . w_stelame = "CST_MANAGEMENT" ; = -E funs, CeEqpIDandSie
19 & ‘E func_GetEqpList
20 public string Yersion = ‘ﬁ func_getFactorylD
21 { get [ return "1.0.0"; } } 5 _E fune_GetLotLisEyCond
N @ (2] fune_GetlotTrackln
23 public string Name "”f _G 1 o Trackd
24 [ zet [ return mstrlame: }oset { mostobane = value; } ) 53] func_GetlotTrackOut
25 (5 func_GetlewlotlD
2 public vaid INIT() ® E func_GetlextStep
gg { =] ‘E fune_GetOperDescription
o0 ! & ‘E fune_GetOperd DAndEqp
g public string EXEC(string Param) & E func_ GetWaitTrackIn
31 =] ‘E fune_Glassfeparade
.32 string cmd = =] ‘@ fune_LOT_CANCEL_TRACEIN
3i System dml . Kmll]ucumenf. xml = new Svstem ml . {nllocument(); . -E funs, LOT_CHANGEFLOW
| 35 xnl .Loadinl (Fazam); wel|| @ (5] func_LOT_COMPOSE
< m > 5 fune_LOT_SHIP
— # (2] fune_LOT_SPLIT
ETTE g <1 x||p

'h@ fune_LOT_TRACKIN ™

Bl 20 ~ Component ~ i B % 4
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AT r ch of g 2 Components & 2 0 F o Z Rl F AP OE A L
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8 APPsrv.1 15 =10] x|
(Serverd NS | MEATRTA |
mmsen APPsrv.1 1104
(AR B TT AR -liigm [ Bk
FELERHRE 2012558288 £ 08:59:21 MEGINFORM 100
GETWAITTRAC.. 100
SAL F&BA  nanoTrack DEFECTIUDGE... 10.1
LOT_TRACKOU.. 102
SAL SEHSER 1000 T 08,
ShiTERFHAE S 1o DEFECTIIDGE... 101
. 1 I} GETLOTLISTE.. 101
TS LOT_SPLIT 100
R:V WEI‘IIRg s GETFACTORYID 100
; GETLOTTRACK... 100
RevSUBJ | LOT ASSIGNCST 100
LOTCREATEAN.. 100
; - CST_MANAGE.. 100
DQName  [Yprivatebwismesy LOT DEASSIGN... 100
. DEFECTIUDGE,. 101
LirBiE  [ClogD: Fapomt;T1222 DELIVERYCAZR 100
EQP_CHANGESWE 101
To AREA IEL TimedOut |9_D BFST ACTION 1_u_u| _lll
K 3

Bl-21~Application Server 4 &

%45 ¢ * e pRix(Web Service) > #-¢ E4Fen XML 7 5 » A @R s p
Server {4 - ¥ ¥ Server i{ € &y XML © ST BZNEFR AR F Kok e
7= & Component ~ i » 2 {8 f #-7 fo L sapfe s\ Wikt o
T B % - TrackIn iz XML p % »

kR - R
HRE WREE A0 WRE SHAW
<paramx

<command>GetLotTrackIn</command>
<LOTSTATE*Released</LOTSTATE>
<HMACHINENAME>1CSSC100</HACH I HENAHE >
<PORTID1CSSC188_P1<{/PORTID>
<AREAHAME>CS</AREANAME >
<FACTORYNAHE>WISC3</FACTORYNAME>
<{STEPID>1188_SB</STEPID>
<USER>Chris</USER>

<Fparamy|

Bl 22 ~ Application Server % ]‘»gpa )

v

# ¢ <Command># i % T 5 zx & * ¢ Components =~ % » H T L) 4
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& Lot Voot |
B TextAraa
3 ool
B mmmiae
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= [ Textinput
B memas
E) memcsd Wl

B 23 Client Ul 3 # s B % 4% (1)

At A

2 {5 e & ActionScript = & &1+ # iy &40 143 Main. swf 758 >
oA ¢ A M T Rl iR L § 2 ﬁ’"}#ﬂﬁéﬁvl?--éﬁfé’"f{d
ActionScript #£8 % * » 2t SR B o swf % > B 2 %
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Adobe Flash CS3 Professional - [frmCoverLensLotTrackOut.as¥]

BEE REE WHE TRO ZHO) W0 REt) HE®

DEaldsS R o o0 i
m | firnlo Trackivetion fla* | freroverd enelotTrackOut as® l =
CEANCAETS B gy 003 EH B frnLotTrackaction.fa | v |
1 package {
inport dew. *;
3 import dev util.*;
4 import dev.style.stylell *;
5 import flash. text.*®;
() import flash.display
7 import flash.events.
8 import dev.events.
9 import fl.controls. dalaGrldClasses DataGridColumn;
10 import fl.data.DataProvider; -
11 import fl.events.*;
12 impart flash.ni.*;
13 import fl.controls.* ; =
14
15 public class frmCoverLensLotTrackOut extends TBasicForm lmplements IBasicModule {
16 frgETaterial InfoRTDatadrid Colunn
17 war AreaWinObject:Sprite ;
18
18 IHOverride TEas 1cFornfimodu | efame
20 public override function get moduleName():String {
21 return "frmCoverlensLotTrackout";
H 22 }
23
24 private var btndrray:Object = new Ohject();
25 private var Areald:Strimg = "";
26
27 f/EERTeackIn / TrackOnt ListM#Y DataGrid Calumn
28 var colMsg :DataGridColumn = new DataGridColumn "usg");
29
a0
31 private var sWorkOrderID:String = "";
32 private var sPreviousBigline: Stri
33 private var ghuthUserName:String="";
34

Bl 24 -Client U1 + # % B & 3 & (2)

P}

& AR Bagpandiin (50 HF - P A S AES A G iFauEiEY o
Hed itk P 3 & BBAAF L UE & F O 45

FPAEFASAP PR TRR S Aa Bl A S5 1 ¥
g enw iy o CSAP L TRAATA HAT L ETA R @
PR R 2 ANR A A s d AR S AP T e

Work Order Create_ TEREIT (R}
— Work Order <
. jis} 1 #E B —

Work Qrder 130500000083 — SR03MO700 | CE,MC070GE02 " | 60,000 | Pe

Factory wiscz | Area = 57LLB000C | Ink, 1000g,PMME | 0.000 | &

. 5711B000C | Slow_Dry,950q,F | 0.000 |G

e CustomerRetu i T 5711B000C | Hardener,1000g, | 0.000 |G

ProductD | -] :ziizssgi ISTk,IDDDg,PMMI- 48,000 | G

ow_Dry,950g,F [ 6,000 |G

Final Prod 5506407001005 5711B000C | Hardener,1000g | 6.000 | &
PlanQty. &0 WAREHOUSE 3200 5711B000C | IR_Ink,1000g,IR | 6.000 |G |=

S711B000C | Hardener,100g,I | 0.600 | G

Azl [y M 5711B000C | IR_Ink,1000g,IR | 4.200 |G

————— 5711B000C | Ink,1000g,GLS H | 3.000 |G

StartDate | 2012-3-1 [ | Priovity 1 | 7| 5711B000C | Slow_Dry,1000g | 1.200 | G

Diue Date |r 2012-5-31 E] S711B000C | Slow_Dry,500g,¢ | 0,120 |G

S711B000C | Matt Pawder,10C | 1.800 | G

_ User S711B000C | Ink,1000g,GLS H | 1,200 | Ke
SE0ZMO700 | CG,NCO70GEDZ ' | 60,000 | Pr |

Verification | Autherticstion | 3400B000Z | Chemical, HNO3,: | 19,069 | Kt

Cornment 3400B000E | Chemical, Siicic & | 0,104 | ke
Pl PR W PP W

l OK (F2) ] l Exit (F3)
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0048716060

SHFE28
00471605

prroE v |

SHFE05

00447 1603M

S00m4L7
1) S00m42L7
1LEHR100 L1 AFI0_SHIP' LT AZ90_:
BOH0
Slok Glass Id Criginal Lok 2
|2| 1 QOOM4471605G00101 QO00M4A47 16055, 01 =
IZI 2 QO0M4A71605500102 QO0M4A47 16055, 01
|2| 3 A00M4A71605G00103 A00M4A71605G.01
IZI 4 QOOM4A71605500104 QO0M4A47 16055, 01
IZI 5 QO0M4471605500105 QO00M4A47 16055, 01
|Z| 3] 00M4A7 1605600106 00M4A71605G,01
IZI 7 QO0M4471605500107 QO00M4A47 16055, 01
IZI g QO0M4471605500105 QO0M4A47 16055, 01
|2| 9 QO0M4471605500109 QO00M4A47 16055, 01
IZI 10 QOOM447 1605600201 QO0M4A47 16055, 01
|2| 11 A00M4AT 1605600202 A00M4A71605G.01
IZI 12 QO0M4A7 1605500203 QO0M4A47 16055, 01
-
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Lot History

ar0EfL1110M

LotID CSTID
= — — — Wiews (F2) ] Ext (F3)
6 e 5 |
From | 201161 [F | To [ 2012531 [F |
Event Mame Ewvent Time Cld Glass Gty Glass Gty Source Lot Id Step Event Comment Event Liser —
TRACKOUT 20111108085503 | 10 10 1110_GR. Hualin £
DEASSIGHNCST 20111103055450 | 10 10 1100_36 Deassign st afer | Hualin e
TRACKIN 20111105055449 | 10 i 100 co Ll
WAIT 20111103085449 | 10 | O
changeSpec 20111103085424 | 10
FOOC L1 8002 47 SHF 3003 Pos. | Component 10 o
TRACKOUT 2011108085342 | 10 Lot Id Cstld I | “ome |
DEASSIGMCST 20111108085324 | 10 . g 0011200200701 &
Carton 123456702
TRACKIN 20111108085324 | 10
3 FO0CIL1900200604 Sk
WALT 20111108085524 | 10 Procuct Mame 700C1L Product Quantity 3
changeSpec 20111108085248 | 10
TRACKOUT 20111108085231 | 10 Flow Marne 700C1L Step L4BO14_CS
DEASSIGNCST 20111108085153 | 10 ProductionType Engeerns ctate WetFarTrachn |
TRACKIMN 20111102085153 | 10 e
WAIT 0111108085153 | 10 Hold state MotOnHold Lot State Released
changeSpec 20111108085128 | 10 P | i 7 El
SPLIT 20111103084826 | 20
Last Machine 1LPTC100 Last Event COMPOSE
TRACKOUT 20111108084715 | 20 | ATTRIEUTENAME | YaLUE |
DEASSIGHNCST 20111107190338 | 20 Vark order 201109211234 Rewaork 0
TRACKIN 20111107190337 | 20
WAIT 2011107190337 | 20 Defact Code
TRACeoIT C1i 1107100901 | o0
4] [ _}
Quick Act. | Trackln || TrackOut || Others |
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Lot Id sTonLzanz Cstid Se0s Step
Carton  9ronLLe
Tracked-In Qty “
Product Mame 970J1L Product Quantity 10
| Lotip | cstio [ Prod Type
Flow Marme 97001L Step 1110_GR
ProductionType Engineering State YaitForTrackin 7
Hold State NotOnHold Lot State Released
Last Machine 1CSSC100 Last Event TRACKOUT
| ATTRIBUTENAME | WALUE i
workorder  S70JILL Rework 0
L w J v]
Defect Code

Waiting For TrackIn on [ 50 ]

| LotID I CstiD h Prod Type
|oro01Lz3008 | sHFeoss |
97031123002 SHF6046

QuickAct | Trackin || Trackout || others

\
| 7002300201 [ sHFSsie | Engneering
|

XF
[940]DISPENSER 4CONTROLERERROR
[940]DISPENSER 4CONTROLERERROR

B34~ A% N g

M B A ' Bk A e iR {,. Jy i 0 Ship Label » 7]
$OB 35 ¢ Af %E%"szﬁ%sﬁﬁi B 44258 & 7 Erdp B R E AL o

Print Ship LabslCods [28 «2 9

Lot Id FO0CTL1 9030

Carton [0 324

— Label Info.

Product Type  Engineering

Product 1D  92MO7002-10

CstId

W.O. 133000000047
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