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Faduau ﬁﬂa? winanandn| wuidamion |Mdaunuaunas HREIE
d1086h digital G/P,C/M
d1230a |data pro. G/P
d1301c |digital w
d1333a |w.digital -
d1345b |digital -
d1388b S o Clail . G/P W/F S/N
d1388a |honeywell - wW/F S/M
d1403a h.p. G/P w/F S/M
d1449a '5.C.m. - W/F S/M
dsnze data pro. G/P
d8n4g data pro. 2 0.56 -
d827e F&E 5 0.35 -
d937a data pro. 7 0.27 G/P,C/M
d983g digital 3 0.50 G/P C/M
dg38i digital 1 0.53 S/M,G/P,C/M
d1220a digital 8 0.21 -
d1254b w.digital 6 0.32 -~ W/F S/M
d1265b w.digital 9 0.20 - W/F S/M
d1242a data pro. 2 0.75 G/P




LAt fuaatuanutuniiawas (X TndRanEw

(4o

?aﬁuqﬁu board | drilling pth panel dry film pattern
cut plating plating
d1086h 0.006 0.008 0.006 0.007 0.004 0.007
d1230a 0.0086 0.008 0.008 0.007 0.004 n.008
d1301c 0.006 0.004 0.008
d1333a 0.006 0.002 0.008
d1345b 0.00€6 0.004 nog
d1358a 0.0086 0.002 0.006
d1388b 0.0086 0.004 D.007
d1398a - D.006 0.004 1.008
d14023a 0.008 0.004 0.007 |
d1443a 0.008 ‘ D.on2 0.006
d802¢ D.0086 0.004 0.008
dBodg 0.006 0.002 0.00
dg27e 0.006 0.004 0.0086 0.005 D.004 0.008 |
d9:a7a 0.0086 0.004 0.006 0.006 0.002 E 0.008
d98:g 0.008 0.008 0.006 0.007 0.004 0.008
da3si 0.008 0.007 N0.008 0.0086 0.604 0.007
di1zzoa 0.0086 0.008 0.0086 0.005 0.002 D.006
d1254b 0.006 0.004 0.008 0.005 0.004 0.008
d1265 0.008 0.008 0.008 0.005 0.004 0.00€
d1242 0.008 0.005 0.006 D.007 0.004 0.006
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i FednRi s tunionads FrTnanandn
38§UQWH x et.ching solder gold scl comp. profile
mask [plating mark
d1036h 0.003 0.007 0.0 0.004 0.0 D.007 i
d1220a 0.004 0.007 0.0 0.004 0.005 0.007 |
di301c 0.004 0.007 0A3§7' 0.004 0.005 D.011
d1333a 0.003 0 thEéu”afo ::221,0.004 0.005 0.009
d1245b | 0.004 07 0.005 0.006
d1358a 0.003 ‘0 0.005 0.006
d1388b 0.003 ) 0.005 0.006
d1398a 0.004 ¥y 0.005 0.008
d1403a | 0.002 V \ 0.005 0.008
d1449a | 0.002 & 7.(),03‘-2»‘;(;‘;6&' ab«,,‘_g\.‘%m 0.005 0.01
dso2e 0.004 \%& 0.0 /% 4 0.005 0.001
[—
d8041g 0.003 0.007 0.005 0.004 0.005 0.006
dg27e ¢.003 0.007 0.004 0.004 0.005 0.005
d937a 0.003 - 0.007 0.0 0.004 0.0 0.003
dg83g 0.004 0.007 0.0 0.004 6.0 0.007
d938i 0.004 0.0 0.0 0.004 0.0 0.007
d1220a 0.003 0.007 0.006 0.004 0.005 0.007
di1254b 0.003 0.006 0.009 0.004 0.005 0.007
d1265b 0.004 0.006 0.009 0.002 0.005 0.008
d1242a 0.004 0.007 0.0 0.001 0.005 0.007
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TIBAS L AAGNTTHIRARUARITY WW. 20

N
y X v A ¥ a4 ‘ < < PO !
38:3”\3'“4 ?lﬂﬂ'l ERRI R AP WL FIETNHNANITI MA '
. . ¥ 4
(g (nﬁ.@ﬂw (CUHLD fWin
j
|
d9137a data pro.| 5607| 1512.9 825 | 1559.3 2
d1242a | data pro. - _45;05.5 2407 | 2810.5 |
o I - , 7 | 9886.2 i
d8nag data plo\.q ! :@4 8827 9886. 1
d1285b | w.digitab 858> 2378 | 4280.4 | 5
—/,"
d983g digit§3¢¢ 856 | 1284.0 8
d1298a | honeywe¥ 3606.0 7
d1301c diglta/ 586%.8 )
7
T 30090.2
=
UK



T893 1 A0AN1TAIRATUAIT WW. 24

(%)

I )

Jadusniu gnﬁw 374 Wi ATLIUNARRTY Tugy
. . % 4
fmidag | mT. e (nds) | cdem
3
1
d1301¢ digital 2400| 2088.0 1248 | 2171.5 9
d1086h digital jaijgo.s 819 | 1539.7 10
d1345b digital "g 12;541 510 T€5.0 11
d1288h S5.c. 1. a8 TH 2745 152. 8 12
A ‘ =
d1398a honeyx;e}}d e 980 1470.90 12
/ N\ N
d1230a | data pr}/ R 158 353.9 12
\ |
dassg x;.digita’{ [~ 380 | 570.0 12
A \%
d1403a h.p. v 4247 | 6€370.5 19
d937a data pro.| < P 475 897.8 13
N 6%
d804g | data pgéﬁk\ifffl 1120A)qij 1040 | 11641.8 12
d1242a data pro. 740 555v0 385 577.5 14
dsozc | data pro.| 1452 972.8 755 | 1011.7 14
d938i digital s167| 2208.5 1083 | 2295.9 15
d1333a | digital | 36000| 7920.0 4160 | 8236.8 15
T3 78447| 30168.9 18985 |21277.9




azLaann i A9 RaquAT WW. 25
I
4 v " X a P a a .
#a?uawu anal FTIUIY Wun FIVIUNARITY Tuge
|
|
. ’ % 4
(¥u2a) (ﬂ?.!a) (UHW) (WU
d1345b digital 5194 3895.5 2675 4012.5 17
d93s8i digital 1605 3402.8 17
d1388b s.c.i. 2318 3337.9 18
~
d1086h digita—}j 2192 1120.9 18
d802c data pro] 2943 | 3943.6 16
d1333a w.digigaf) 1784 3532.3 17
d1449a S.m.C.” 5280.7 17
]
27630.5
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T18a% L AAANTITRITARUAITY WH. 29

3 X %/ ° 1 Q‘ ° - < -
adudiu gnﬂﬁ TN Win FTUIUNARE T TR
i 1 N ‘H‘
(iE) | (aT.dm R (W
3
d1265b |w.digital 27000 5400.8 3080 5562.0 1
d9Big digital 887 | 1030.5 1
d108sh digital 1112 2090.8 g

d1403a h.ps *:1 49898 7494.0

A
dso2c data pros

d1333a w.digigﬁﬁj

3811 5106.7 3

4921 9743.6 )

18617 |31027.4
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T183¢ 1 AAAN1TRITARUAITY WW. 3

§ y L - 5 Q‘ ° - “ wr i
E’aﬁqu Qﬂﬂ"l AU HWin FIUIUURETTN YA
(w11 | (AT UR) i) | cE
d1333a digital | 36000 7920.0 4120 | B137.8 5
|
d9Big digital 3650,,/}825.0 1253 | 1879.5 8 '
) ) N\ /:J//%
d1388h s.c.1.\f;£g§noQ) AZes 3162 | 4553.3 b
d1230a | data provt_2mp|[ BFLOS 09 | e9z.2 7
= \ ~
d1242a | data Prog ) WO 5650 | 8475.0 3
d1398a hUheng14) 4079 | 6118.5 12
/]
T 185723 |29876.1
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: X o . o 5 A P o
fa’aa [ERNAEET gﬂﬂﬁ ITUEHU Wit FIVNIVHAFRITY ?ié?f\i
i 1 a’ ‘

(38 (A9. iiﬂ ) (I (Hu‘ﬁl
d9zsi digital 8334 4417.0 2166 | 4591.8 11
d1088h digital 48501/&2579.5 1249 | 2348.1 12
d14439a [ . 4463 | BB36.7 13
d1345b 6438 | 9657.0 13
d1403a 2984 | 4476.0 18

17300 |29909.6




B7
-~ ‘w’l: ~ g: @ 0 <
TIAAL L AARAAILURNTTANL NG TUTUBTICRININVTHARTY WW. 22
9
v o @
U‘I:ﬂ.ﬂ'ﬂﬂ’]‘iﬂf{ﬁ AUIUNT TUN LR L2817 mawgmaﬂa
Q‘ - -~ L 2

TANLATENINT HAaR ﬁ*-\'-zuu, ‘lum‘mga(ﬁu.)

]
Conveyor loose Etching 26/11 17.55; 1.45 8.5 !
Scrubbing down Solder mask;J /;6/11 15.30] 1.35 1.75

N ‘j //
Chemi shortage |Etchingiy % .30( 2. 17.5
“hemical shortage|E thng::: === 10.30 15 1
Controller down La., r’ 2.74 7.0
\ .
Transporter down 3.25 26.0
s Lanaag L1181 Lﬁﬁ%’uﬁu 314924
NTUANTAY taatiu | Buerw | uaw
9
04

S/M peel off 26711 F; 1.25 dagig 725
S/M underdevelop Solder mask 2TLT 7.001 2.0 d1:91¢| 500
Small circuit Dry film 27411 | 14.00] 2.29 | d140%a] 879 ;
Extra hole Drilling 320/11 14.40] 5.32 dlDBRh' 1508
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T18AY L 0ADa T LIARTIRRL DA T LRI THANTH W . 28
1¥ Lann1Tiga BUIUNT Fuf 1987 | 12a7 ;7aiﬁ§@;3a
e iy Saa Tl 9unassemi ¥y )
1AL ETEGINT Han un:ut u!ﬂ%s‘-.éz!'ul.'
vacuum clean down| drilling 8/1/91] 08.35] 2.11 4.5
conveyorize oven comp.mark . {,9/71/91] 12.50] 3.24 1.0
W /2
. N \ \1' 9
scrubbing down SO}de{iEE?“CJ 3.51 3.2
pth mixing driver T 1.88 R.5 i
|
controler down 6.24 9.5 ;
Ugianaay L7281 Lﬂﬂﬁﬁﬂﬂ;?ﬁﬂﬁﬂ
o I
N1SUNHTA faaiin | Buwane |oudn |
3 { l
!
s/a peel off 7/1/91?.40 1.28 d1232a] 220
solder uneven sc¢l 8/1/91] 20.05{ 2.55 | d1403ai 150
s/m underdevelop solder mask |10/1/91} 23.00} 4.17 d1233a] 367
rough gold gold plate 10/1/91] 23.50] 4.20 d1333a; 124
copper expose pattern plate]11/1/91] 17.20( 5.43 d983g 112
s/m peel off solder mask |11/1/91] 21.30| 5.60 | d1388b| 248
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- . =Y i “ - i a « < e
FRANAT 1IN R LT UL THAATIINE LA LAAN T TART AN THR 1 T80
]

't
LUAN198 = conveyor loose A17UN1T : etching
L ]

TUIBNTITHAR fuamnedn] 31maB | aurun1THaae LR RV IR R
(UW) (WH)

board cut d1333a 547 solder mask d1301e 3370

d1245b 2675 d1398a 1571

drilling d133%a

/ﬁold plating d1398a 825
{4 d1265b 1167

~—
pth d1333a<"] \\LT“’\ d983g 855 |
ey N
dBOZQ’//// ' \\\‘_ d1265b 1211
N\
/7 \\.
d1342:/// 100 \ R dgndg 2096
d937a '/// iﬁnf$mpon§ht mark| d8ods 4012
panel plating; don7a L oflile dB80dg : 2719
!
daaz;& A PBRANNES - d1242a 1211
Ve \{T
dlZS&gﬁ 158 %’j jobs| d937a B25
N—
d804g 1040 d1242a 1196
d1403a 1780
dry film d1398a 980
d1388b 650
d1403a 18414
patlLern plate | d1403a 6823
d1388b 2095
d1345b 510
d1086h 144

elching d1086h 675




30

P

L

LN d @ s/uw peel off(d983g) 725 panels 1uin1T :solder wmask
§
"L*U'?Hﬂ']'ﬂlaﬂ ﬁa‘?l’ﬂi]*i\i"li% eI nu’mﬁ‘mﬁm D'a(flﬁﬁ*i‘i'ﬂi ERITRlT!
{ U(jli(l\ 1 !'ii!._:?i }
board cut d1333a 2364 solder mask d983g 858
d1398a 2407
drilling dgaonzc 755 d1301c 642
d1242a 385
d1333a 1796 gold plating d1265b 2378

NWWH
d938i 1083 jéééé;j,

E§;7 \(_5:553:::; d801g 1815

¥,

pth dg83g

A\

d1230/;/j  1- d804g 1012
d804g‘/// N
d937a 5 d937a 825
0{j_,¢4ézgayax<5:un\\ﬁb‘ d1242a 2407 |
panel plating d135§§ 980 Ef/
e~ — i
d1388&b 650
d1403a 1780
dry filn d1288b 2095
d1403a 2487
pattern plate; di1301c¢ 1248
d1088h 819
d1345b 510
etching d1a01e 2728
|
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1. if no-change
then use same sequence
else proceed the following

uaaqaéﬁuTU1uﬂiu§qﬁ

rulel: if change = no

1nstr \:%m

instructioni e are

2. if events don’t affect m/c break

then use same sequence until

there is some changes.

Y i ' o 4 o . o
1Y screen events ﬂ!NM“&R&HWTM?RﬁZQﬂﬂB@Lﬁiﬂﬁ?ﬂi NRIIET R

@ o
rules fiil

ruled4: if machine-break = yes and

operation-breakdown = G and

"

operation-breakdown any-else and

instruction? = TEXT and



93
display(TEXT:

then machine-breakdown.

ruled: if machine-break = yes and
operation-breakdown = G and
kind-of-breakdown(G) = K and

lkind-of -breakdown(G)

any-else and

instruction3 = TEXT and

dis p1aV!TPXT;

then mach\__~)1pa{é§£;>

instruction3

35, lor e€§nts.’,nl,n]].

-1 : : ® I D % - oA
events 11370 Lo L AGBINAY i-."'dﬂ;jﬁ sequence LRu UNIIHM

IRETRIET TR

o . 4 ' . v 4 N
- tna%uw operation nI£u71 any-elsetaun board cut,dry film,

solder mask,component mark uasz profile

- Usgianzas smachine break ﬁisqiﬁ any-else %it operation
4+ bl - .
HaNINDNAR (L8 s/m srubbing m/¢ down,scl-pre-hesting

@ w
down tilumi

2. if events affect m/c break
then update the jobs’status

with expectad time to be up



24

"'\’ q* ) - ‘:’ q. a". ] -».»‘-'- .
¥ sereen evenbs NUdaRABNIINAATZSNTASLIATANINT NIVUAGEDE rules
3

rule6: if machine-break = yes and
operation-breakdown = G and
kind-of-breakdown(G) = ¥ and

not (kind-of-breakdown(G' = any-else’ and

display(TEXT) and

duration- doun jﬁy
then n c%\\é— )rpﬁﬁ
g‘f‘~ Q ——ffp-
\'\’

rule8: if

any-else: and

b

,preakdown time = ’,H,

b4

then duration-down-tinme.

' SULALYIRUNRS W 4. v A o
events ma'liy LHBLNATRIAILADIAIANNIEL 2R 1N01THLATAYINTEINAT0

. 4
VARTARIMURA LWl lun116 47 jobs sbatus T operation Sudaty

- 1natu operation : drilling,pth,panel plating,pattern

plating,etching,gold plating ,scl uag

< " . . 5 @
- Uszianyas machine break T operation 374Au:



w0
(3]

drilling - vacuum cleaner down

- drill bit shortage

pth - pth mixing driver down

- pth transportor down

panel plating - panel mixing driver down

- panel transportor down

1 I \\;\\',XJ/// e d s d -
patiern p aumg\’; ?&mexn &r{—_‘__g river down

@W'\ﬁ\‘lﬂifﬁ’uﬂqaﬂ El'lélﬂ
scl - scl _controller

CHULALONGKORN UNIVERSITY

4. if Lhere are defect boards Lo be reworked
then sequence the reworked board

else use same sequence,not Lo be reworked

@ - 'i'q ‘ ) R
1Y screen events 784 defect boards nNuIBaRaNITEITTAIAIAUATT

“ . w0
revork # rules &iu



»

ruied: if defeet-jobs = yes and

defect-in-operation = G and

1

defect-in-operation any-else and
instruction3 = TEXT and
display{TEXT

then revork-jobs.

ruleld: if defect-jobs = yes and

defect—in:aﬁﬁjiﬁjnn = G and

o\
RN ;
kind- Qf%&«act i é_ﬁany—else and

x M T v )
- tnaTu operation nzu10 any-elselgun board cut,etching,

9 w'la\‘msﬁuunﬁm gnag
profile) °
CHuLALONGKORN UNIVERSITY

4 ! .
- iziannag defect N1 any-else 7i operation uaniiaing

b g - . - . d bl
77481y du open circuit,short circuit,rough solder iuuau:

rulelt: if defect-jobs = yes and
defect-in-operation = G and
kind-of-defectiGy» = K and
not (kind-of-defect(G) = any-else) and

Jobtype-revorkiG: = J and



-

o
-3

quantity-reworkiG: = @

then rework-Jjobs.

'{d 1 4: 4‘ ' urﬁ \
events 184 defect boards niwane sequence nmatuaagﬂﬁaﬂﬂtwau!n

Aailil

- 1natu operation : drilling,pth,panel plating,dry film
pattern plaling,solder maslk,gold plating,scl,component

mnark uag

panel plgting - copper nodule

dry film - small circuit

solder mask pattern shift

uncomplete ink

1

underdevelop

s/m peel off

gold plating - rough gold




*

a8

s¢l - solder uneven

component, warlk - blur mark

if duedate-changed

then update the jobs’status

6. if job-cancelled

order

Lhen (ontlgenq)es
Q‘W’]ﬂ\iﬂiﬁuuﬂ’]?‘l’l El’]ﬂ 3]

CHuLALONGKORN UNIVERSITY

instructiond = r’do not forget to update the data before

computing the sequence.’,nl,nll.

7. if job-arrivedibuffer)
then goto state-iden-rules.

liﬂ‘ E “a du
viai jobs order #7au events a7 N1TEINTANLEWAIR sequence
3 ) L ) 4 -y .
3¢9% state identification rules tuWaiuan status naéﬁuﬁwuﬂﬂﬁqﬁu

b2 P o
buffer masnng operations rules mavliil uRAINIT set Tiugiunan




99

“

84 state-iden-rules

ruletd: if present = P and
doiset present-date = P» and
display(fnl,’ under proceeding... please wait...’
,hl,n11) and
board-cut-buffer = B and
lengthiB) = N and
doiset bg-nﬁﬁﬁfr_Of_jObS = N+ and
QN p

drilLEgsbul f é@ and

N1) and

doiset panel-number-of-jobs = N3' and

'dry-filo-buffer_= B4 and

length(B4) = N4 and

do(set, df-number-of-jobs = N4: and
pattern-plating-buffer = B5 and
length(B5» = N5 and

do(set pattern-number-of-jobs = N5 and
et.ching-buffer = B8 and

lengthiBg) = N6 and

dofset etch-number-of-jobs = N6) and

solder-mask-buffer = B7 and



'i

100
lengthiB7+ = N7 and
dotset sm-number-of-jobs = N7 and
gold-plating-buffer = B8 and
lengbhiB8) = N8 and
do'set gp-number-of-jobs = N8 and

scl-buffer B9 and

lengthiB9) = N9 and
dotset, scl-nunber-of-jobs = N9 and

(omponent m7157buffe1 = B10 and

lpnrthggn

= N10) and

mbpr of Jobs = N113 and

addtodatabase3(B3) and

addtodatabased (B4) and
addtodatabase5(B5) and
addtodatabase6(B6) and
addtcdatabase7(B7) and
addtodatabase8(B8) and
addtodatabased(B9) and
addt.odatabasel10(B10' and
addbodatabase11(p11>

then set-jobtypes.
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B. if no-of-jobs-in-operation-gt-linit
then machine-overload.
ANMIINRNILADIWARTILIARL operabion M. ATTWANTAIDALIE 32y LUnqs

9

< < - " 2 LI )
overload #winuulnine limit P29 operation ¥#q rules L#ali @d

rule3gg: if bc—number-of-jobs = N and

N> 7T

then be- mzis\‘l’nﬁfymload

rule3g7:

rulel368:

ﬁ) W’]ﬂ\iﬂi’iﬁ’u‘ﬂ’laﬂ MG
rule269: if “panel-number-of-jobs = X and
HgL)ALONGKORN NIVERSITY
§

then panel-machine-overload.

rule370: if df-number-of-jobs = N and
N > 7

then df-machine-overload.



rules7i

if pattern-number-of-jobs = XN and
N>&B

Lhen pattern-machine-overlosd.

rule372: if etch-number-of-jobs = N and

N>6&8

then ebch-machine-overload.

\§ \

ruled372: if smw-number- ofﬁf bs = XN and

rulel74:

rule275s:

N DT
ﬁl‘W’]ﬂ\iﬂ%’ﬂ!N‘H’]’J‘Vl 8148

hen scl-machine-overload.

HULALONGKORN UNIVERSITY

rule376: if cam-number-of-jobs = N and

rules

ND> T

then cm-wachine-overload.

77: if profile-number-of-jobhs = N and

N> 7

then profile-machine-overload.

10:
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iﬁu?udﬁn# linit %9 operation ﬁﬁdi

board cut - 7
drilling - 5
pth - 6
panel plating - 6
dry film - 7
pattern plating - &
et.ching - 6
solder mask - 5

gold plating ‘%\\" /////

sel - 7
component, o

profile -

.,
9. if STRM-1t- 720 'l';gos»»ﬂ \

10. if STRM-bL-7200(min;

?an\iﬂsmuﬂq?‘n El']a ¢
then tﬁ kljoh).

HULALONGKORN UNIVERSITY
© -n', @
vilit state identification rule wity7a899dA1 SLACK TIME REMAINING
& s i X 1l & A .
(STRM' (iluinam i@anan status pasfudauanide late Job #sa oljob

v . v ¥
Uga9R28 rules A747 AU

rule4n2: if be-jobtype = A and
be-strmidy = S and
S ¢ 7200.0

then he-job-status(ay = late.

My



|

dp
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]

A and

"

ruledd

[

i: if bu-jobtype

S and

be-straday
S >= 7200.0

then be-job-statusiar = ok.

ruled40d: if drill-jobtype = A and

drill-strmca» S and

§ ¢ 7200.0

tus(ar = late.

rule405:

ML)
Py \

%)

E Y ) “ £
R U ANENY rule LBUSUALTTIRU
fa 01497HIAY SO T ITATASE T2Tu: 41u§ua§?u§n
)
' A % .
late UAAT4IUAAT strm q;nniﬁgfaxnﬂng 7200 #IN qﬁuuuQsagﬂu
o qwmmsmuwmnmas

i ok
CHuLALONGKORN UNIVERSITY

11. if has-late-job and
machine-overload

then use COVERT for late.

& . w v A . LA
vt mode selection rule & wTuiaan heuristic niwu Iz

ped
Py ' PO
ugada28 rules ®B197891
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rule1z2: if pth-machine-overload and

listofia,pth-jobtype = A and pth-job-statuscar =

later = LIST and

length(LIST) = N and

N=0o0or N=1and

displayir’ list of late jobtype in pth = 7,

LIST,nll)

then late-job-sequence2 = LIST.

rule1?3: if p*h \ ' j%%éii

and

aped-by-coverts = ¢

awmmssﬁ’um%nmé’ﬂ
ruleizd: if "listofiA,pth-jobtype = A and pth-job-statusia =

HULALONGKORN NIVERSITY
late) = LIST and
insort2(LIST) = OC
then list-of-jobtypes-ordered-by-covert? = 0C.
4 w &
Job status A 1RT295NT overload uavitdu late job

. 5 4 . 2 v”
197U convenbional rule ngnuwuw?ﬁ Aa COVERT &4l

ruleis7: if covert2(A) = C1 and

covert2{(X) = €2 and
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1¢=C2 and
insort,x2(X,Lyv = U

then insortx2(X,LAILT: LAIUD,

rule190: if pth-job-statusiar = late and
pth-strm¢Ar = § and
S =¢ 0 and

pbth-wip-quantity (A = N and

pth- pxotgsi715;t1me'Al = P and

NP w«\\&\n

pth- pxo«ess&ng time(Ar = P and

ﬁl ‘W'lﬁ\‘lﬂiﬂ.l&l‘lﬂ'l')‘lll sna ]
= T and
CHULALONGKORN UNIVERSITY
(S/100-1)/T = C

then covert2(A) = C.

. 4 o A4 e e . a4 @ w
UAazTUNIaSLag IR LINARAENY operations i Luad job status

1 < w g
LR AAINIE

12. if has-late-job and
not.imachine-overload)

then use SPT for late.
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1Nu mode selection rule an xulp Mv:ﬁkaaﬁ heuristic niwuIzdn

i rules Hﬂﬁjﬂiu

rule231: if notism-machine-overload) and
listof (A,sm-jobtype = A and sm-job-statusiar =
later» = LIST and
length(LIST) = N and
N=0o0orN=1and

s

dlbp]abff lljt/of late jobtype in solder mask =

,L. L.T\

p——

rule232:

= PT and

length(PT: = N and
not (NC2)

then late-job-sequence? = PT.

rule2?2: if listof(A,sm-jobtype = A and sm-job-statusfa: =
latei = LIST and
insort7/LIST) = SPT
then list-of-jobtypes-ordered-by-short-

processing-time7 = SPT.
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. - = ! & .
job status aa 1a7a93nTld overload naziild late job

@ . a4 . PV .
719U conventional rule nanuiun?y aa shortest processing
o

& « X
Lime{SPT! i

rule2d7: if solder-mask-processing-time¢dy = P1 and

solder-mask-processing-time(X: = P2 and

sm-wip-quantity(a) = N1 and

sp-wip-quantity(X» = NZ and

P1%N1

AlUT.
R
/ ll @

5w : B~ () ~ AU 94 o W R_w o
115U operations gt -gobestatus wuniaganui 177 rule aniasz

o A
LAgIniu

13. if has-ok-job and
machine-overload

then use SPT for ok.
& s . LN e < <~ i o &
tilit rule T¥iaan heuristic ananwdeurid Taau rules A7996 I

rule270:if gp-machine-overload and
listofra,pth-jobtype = A and gp-job-status(ar =
ol = LIST and
length(LTIST) = N and

N=0or N =1 and



displayif” list of ok jobtype in gold plating =
LIST,nll

then ok-job-sequence8 = LIST.

rule271: if gp-has-olk-job and
gp-machine-overload and
list-of-jobtypes-ordered-by-covert8 = PT and

display(L’> list of ok jobtypes ordered by SPT

in gold platjy ’ PT,nll) and

]ength¥P$} N 4é§ﬁ/
Q""’-’/

red-byv-processing Lime8 =

N -
job status Ag iAT@4anT overload HQ“LUN ok Jjob

. g wa < s : b= ~
conventional rules nl¥aa shortest processing Limei{SPT) G4ilAAY

v @ ey . 4 4 . £ o
Mapqaaie uaz?¥iy operations auq fiil Job status itwuauniL

14. if has-ok-job and
not {tmachine-overload’

then use EDD for ok.
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s a -1‘ W N . ¥ -ﬂl e :4 '
vidit rule Tvanswaedaniantdiaan heuristic nimu zdn il rules #8749
¥

7]
ol
RN AP

rule333: if notiscl-machine-overload) and
listofiA,scl-jobtype = A and scl-job-statusiadr =
ol) = LIST and
length(LIST! = N and
N=0or N-=1and

v

displayfr:wﬁaja)of ok Jjobtype in scl =

rule’34: if scl

EDD 1n scl =, *,ED,nll} apd

FWIANNIUUAUTIINEGIA S
Tength(ED' = X a
cHULALONGKORN NIVERSITY

not (N<21

then ok-job-sequenced = ED.

rulesss: if listofiA,scl-jobLype = A and scl-job-statusidr =
ol = LIST and
insort21¢(LIST) = EDD
then list-of-jobtypes-ordered-by-earliest-

due-dated = EDD.



. ™ . ® .
Job status fa LaTa43n5i overload aziidy ok Job
> 8] 4 - 2 ~ T -
conventional rule nanuau1Y ®a EARLIEST DUE DATE(EDD:
#

v
4 o o
Tadil rule Ay

"

rule2s6l: if scl-duedate(a D1 and
scl-duedate(X? = D2 and
D1 ¢ D2 and

'[-7

il

insortxz1{(Y,L»

then insor@xﬁﬂ}f CAIL]) = [AIUD.

\\\E /)
E s A

status #4na190

N ..
Eee fare S%mblned
/ A\

il 1 lunadauna
o
. S o -
jobs’status sequence ®13INLAGIMANITUTUNTUTN expert,

FWINNITUARIINGIA|Y
system design T operation ij WaaugAa joblLypes sequence

y HULALONGKQRN UNIVERSITY, . .

<
MRHIeal A18979 rules NUAASAGNITIATUNARUGM AA

ruletn2: if late-job-sequencel = A and
olk-job-sequencel = B and
append{A,By = C

then drill-combined-sequence.

111



AWIAINTAUNIINY 1A
CHuLALONGKORN UNIVERSITY



113

Are there any changes from last sequence consideration?

ves cf 100

Please complete in these database input :
1. operations buffer jobtypes(inplude new MOR,as a list format)
2. work-in-process quantity(panels of jobtypes in buffer).
3. duedate considered of jobtypes(against present time).
4. operations processing for jobtypes(hrs).
Do you input all databases ready?
yes cf 100

Are there any machine breakdown or absentism of operator(s) that

affects the machine(s) break?
yes cf 100

Which operation breaks down?



pattern-plating cf 100

How long would you expect the pattern-plating will take to be up
again?in x.x hrs
26.0 cf 100

the duration breakdown time in pattern-plating = 26.0 hrs

Are there any defect boards that have to rework during processing?

no cf 100

Are there any other contigencies ie. changes in duedate,

concellation of Jjobs?

no cf 100

¥hat is the date to be used as present time in the consideration?

3.25 cf 100

under proceeding... please wait...

114
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bbb kbbb oo R ¥
* JOBTYPES SEQUENCE COMPUTATION RESULT ¥

bbb ook

BOARD CUT JOBTYPES SEQUENCE :

list of late jobtype in board cut = []
list of ok jobtypes ordered by EDD in board cut = [d802c,d1086h]

priority Jobtype quantity processing-time
1 dsoze 2943 17.658

2 d1086h 2192 13.152

total board cut machine working hours = 20.81

DRILLING JOBTYPES SEQUENCE :

list of late jobtype in drilling = (]
list of ok jobtypes ordered by EDD in drilling = [d938i,d1345b,

d1388b,d1086h1
priority Jjobtype quantity processing-time
1 d93s8i 229 1.603
2 d1345b 2675 18.725
3 d1388b 2318 32.452

4 d1086h 33 0.198



-

total drilling machine working hours = 52.978
PLATE THROUGH HOLE JOBTYPES SEQUENCE :

list of late jobtype in pth = 1

list of ok jobtypes ordered in pth = [d938i)

priority Jobtype quantity processing-time

1 d938i 2426 14.556

14.556

total pth machine working hours

PANEL PLATING JOBTYPES SEQUENCE

list of late jobtype in panel plating = [

list of ok jobtypes ordered by EDD in panel plating

[d938i,d1333al
priority Jobtype quantity processing-time
1 d9381i 33 0.198
2 d1333a 2509 12.545

total panel plating machine working hours = 12.743

DRY FILM JOBTYPES SEQUENCE :

list of late jobtype in dry film = []

list of ok jobtypes ordered in dry film = [d1333a)

116
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priority Jobtype quantity processing-time

1 d1333a 463 0.926
total dry film machine working hours = 0.926
PATTERN PLATING JOBTYPES SEQUENCE :

list of late jobtype in pattern plating = []

list of ok jobtypes ordered by EDD in paattern plating =

(d804g,d1403a,d1242a,,d802¢c,d1333a]

priority Jobtype quantity processing-time
1 dB804g 621 3.726
2 d1403a 3546 24.822
3 d1242a 770 4.62
4 dsozc 755 6.04
5 d1333a 1188 7.128

total pattern plating machine working hours = 46.336

ETCHING JOBTYPES SEQUENCE :

list of late jobtype in etching = []
list of ok jobtypes ordered by EDD in etching = [d1388b,d937a,dB04g

priority Jobtype quantity processing-time
1 d1388b 547 1.641

2 d937a 475 1.425
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3 d804g 419 1.257
total etching machine working hours = 4.323
SOLDER MASK JOBTYPES SEQUENCE :

list of late jobtype in solder mask = []

list of ok jobtypes ordered by EDD in solder mask = [d1345b,d983g,

d1230a,d1388b,d1357 4]

priority Jobtype quant ity procéssing-time
1 d1345b 510 3BO%
2 d983g 380 2.66
3 d1230a 158 1.1086
4 d1388b 2817 16.902
5 d1398a 980 5.88

total solder mask machine working hours = 30.118

GOLD PLATING JOBTYPES SEQUENCE :

list of late jobtype in gold plating = []

list of ok jobtypes ordered in gold plating = [d1301c¢]

priority Jobtype quant ity processing-time

1 di301c 944 6.608

total gpld plating machine working hours = 6.608



119

SOLDER COATED LEVELLING JOBTYPES SEQUENCE :

list of late jobtype in scl = (3

list of ok jobtypes ordered by EDD in scl = [d1301c,d1086h]
priority Jobtype quantity processing-time

1 d1301c 1528 6.112

2 d1086h 819 3.276
total scl machine working hours = 9.388

COMPONENT MARK JOBTYPES SEQUENCE

list of late jobtype in component mark = [d1398a]

list of ok jobtypes ordered in component mark = [d1301c]

priority Jobtype quantity processing-time
1 d1398a 2117 10.585
2 d1301c 698 4,49

total componentt mark machine working hours = 15.075

PROFILE JOBTYPES SEQUENCE :

list of late jobtype ordered by SPT in profile = [d1398a,dB804g]

list of ok jobtypes ordered in profile = []



priority Jobtype quantity processing-time
1 d1398a 140 0.84
2 dB04g 6929 41.574

total profile machine working hours = 42.414

jobtypes-sequence = yes (100%) because kb-109.

120
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/%
PCB : Production Master Plan Program...
The goal 1s the optimal jobtypes sequence of Manufacturing
Order Released (MOR).

%/

S — WEEKLY-MOR-AND-EVENTS=SCREEN —=—---m-mmmoee */

initialdata =[no-change,has-change,machine-breakdown, revork-jobs,
contigencies,sel-jobtypes].

question(change) =
[’Are there any changes from last sequence consideration?’?.

legalvals{change) = {yves,no].

if change = no and
instructioni
display(TEXl)
then no-change.

instructionl =
[’follow the same s are some changes.’,nl,nl].
if change = yes 4
instruction?2
display(TEXT) 4
anut ~-data = ye
then has-change.

if change = yes™nd

input-dat
dlspla)([a%ﬁ>ase IEC%C lla‘nl%]gugtisaliboxe data refered’',nl,
oll)  GHULALONGKORN UNIVERSITY

then has-change

instruction2 = [nl,nl,’

Please complete in these database input
operaltions buffer jobtypes(include new MOR,as a list
format).

2. work-iun-process quantity(panels of jobtypes in
3. duedale cousidered of jobtypes(against present
4. operalions processing lime for jobtypes(hrs).’

bt

buffer).
ime).
,I:;,l]l].

1
{
4

8

R e —— MACHINE-BREAKDOWN =-==—-mmmmmmm e */

if machine-break = yes and
operation-breakdown = G and
operation-breakdown = any-else and



4:‘)3
L&

and

[
o
i

::;r’. ruel iuho =
display (TEXT)
Lhen machine-breakdown.

,,d
a2

machine-break = yes and
operation-breakdown = G and
kind-of-breakdown(G) = K and
kind-of-breakdown{G) = any-else and
instruction3 = TEXT and
display(TEXT)

then machine-breakdown.

if machine-break = yes and
operation-breakdown = G and
kind-of-breakdown{G) = K and
not(kind-of-breakdown(G) = any-else) and
duraltion-down-time

then machine—breakduan.

if machine-break =
then machine—breaLdOWﬁ?—~

ST

ny machine breakdown
s the machine(s) break?’].

question(machine-b
or absentism of op

legalvals(machine=
Y
dogﬁ(any—else)).
gquestion{operation-br 'Wﬁlth operation breaks down?’].
1Pgdl\d13(0ppld‘ukﬂ

(drll.xn,,pth,puu, ==
scl,any-else].

fing,etching,gold-plating,

instruvtionS wqaqn?ggﬂn']q Ej"laEl

"this operatlon aoes not ect the sequence,follow the updated
sequence unt i ihyos) f SRSy ERSTTRLS - nloni .

if machine-break = yes and
operation-breakdown = G and
not(kind-of-breakdown(G) = any-else) and
duration-break(G) = H and
display([’the duration breakdown time in ’,G,' = ',H,’days’
ynlynll)
then duration-down-time.

question{kind-of-breakdown(G))
[’What is the kind of machine breakdown in ',G,'?’'].

legalvals(kind-of-breakdown{drilling)) =
[vacuum-cleaner,drill-bhit-shortage,any-else].



legalvals{kind-of-breakdown{pth))
[pth-mixing-driver,pth-transportor,any-else].

legalvals(kind-of-breakdown{panel-plating)) =
[panel-mixing-driver,panel-transportor,any-else].

legalvals(kind-of-breakdown(pattern-plating)) =
[pattern-mixing—driVer,pattern—transportor,any—else].

legalvals(kind-of-breakdown(etching)) =
[conveyor-loose,solution-out-of-limit,chemical-shortage,any
-else].

legalvals(kind-of-breakdown{gold-plating)) =
[gold-plating-controler,any-else].

legalvals(kind-of~breakdown(scl)) =
[scl- -controler,any-else],

question({duration- bxg3§§§j ]Qédﬂ

[’How long would yo S qEE%EEi’will take to be up again?

in x. xlhrs i

legalvals{duratio

if defect-jobs
defect-in-opers
defect-in-operat

if defect-jobs
defect- 1n
kind-of-de ﬁﬁ%&#?‘[‘q '—ﬁ‘igﬂﬂﬂaﬂ
instruc 1
stctCiI ATGNGRURN UNIVERSITY

display
then rework-jobs.

if defect-jobs = yves and
defect-in-operation = G and
kind-cof-defect{G) = K and
not (kind-of-defect (G) = any-else) and
Jobtype-rework(G) = J and
gquantity-rework(G) = Q

then rework-jobs,

if defect-jobs = no
then rework-jobhs.

question{defect-jobs) =



[’Are tliere any defect boards that have to rework during
processing?’],

legalvals(defect-jobs) = [yes,no].
noautomaticquestion{kind-of-defect (any-else) ),

question(defect-in-operation) =
[’Which operation occurs the defect board?’].

legalvals(defect-in-operation) =
[drllling,pth,pane}—plming,dry-film,pattern—platind solder-mask,

gold-plating,scl,component-mark,any-else].

question{kind-of-defect {G)) =
['What is the kind of defect board in ',G,’

legalvals(kind-of- dnfrct(cx ing)) =
[extra-hole, holp—underq§\e ﬁ erSJZe,any else].

legalvals(kind-of- @(p

[pth-failed,any- P;jji;::;

,lx««*e ’Lﬂ.ﬁ’u
[copper-expose,any-el —

legalvals(
[pattern- thft nr
sany-else].

legalvals(kind DWIFP ﬁ@éﬂi“p ang g’l)i)iﬂ
[rough-gold, 5 AT ONGKORN UNIVERSITY

legalvals(kind-of-defect{scl)) =
[solder-uneven,any-else].

legalvals{kind-of-defect{component-mark)) =
[blur-mark,any-else],

qupsljoxﬂLﬂﬂ)t\pe-xH\(l {G)) =
[’What kind of jobtype have to be reworked in ',G, 7.

question(quantity-rework(Gg)) =
[’How many panels of the rework boards?'].

legalvals(quantity-rework(G)) = integer.



s and
TEXT and

€

if contigency = ye
instructiond =
display(TEXT)

then contigencies.

question(contigency) =

[’Are there any other contigencies ie. changes in duedate,
cancellation of jobs?'].

legalvals(contigency) = [yes,no].

instructiond =

['do not forget to update the data before computing the sequence.
’,nl,nl].

J¥ —mmm e OPTIMAL. //T\PES SEQUENCE —=========mm e m */

goal = joblypes- quUP

1f present-time =
do(set prese

displav([n’ ‘oul,nil) and

drilling-buffer
length(Bl) = X
do{set drill-nu
pth-buffer = BL
length{B2)
do{set pth-
panel-platiz
length(B3) =W
do(set panel-number-of-jobssz N3) eand
dry-film-baffTer = B3 and

length(B%),,5 N and

do(set df-number-of-jobs = N4} and
pattern-plating-buffer = B5 and
length(B5) = N3 and

do{set pattern-number-of-jobs = N3) and
etching-buffer = B6 and

length(B6) = X6 and

do(set etch-number-of-jobs = N6) and
solder-mask-buffer = B7 and

length(B7) = N7 and

do(set sm-number-of-jobs = N7) and
gold-plating-buffer = B8 and

length(B8) = N8 and

do(set gp-number-of-jobs = N8) and
scl-buffer = B9 and

length(B8) = N9 aud




»

do{segt scl-number-of-jobs = N9) and
component-mark-buffer = B10 and
length(B10) = X10 and

do(set cm-number-of-jobs = N10)} and
profile-buffer = B11 and

length{B11) = N11 and

do{sel profile-number-of-jobs = N11} and
addtodatabase(B) and

addtodatabasel{Bl) and
addtodatabase2(B2) and
addtodatabase3(B3} and
addtodatabased(B4) and
addtodatabase’(B5) and
addtodatabase6(B6) and
addtodatabaseT(B7) and
addtodatabase8(B8) and
addlLodatabase9(B9) and
addtodatabase10(B10)

1
addtodatabasell(Bl\ﬂxjnjaé/

then set-jobt s. :5\‘ //* '
obtypes. S
. ——
if present = K _:i;j:;; e,
then present-time_s#Tj

question(present)
present time in [L#

> to be used as

legalvals{present )
addtodatabase([]).

if do{sel be-j
b Ve 0 A T om "-1:===.==:m
C=wip-quanigd z
dddtodatabd
then addtodatabasi-

o’ a [-Y
addtodatabasel @ﬁ’]ﬂ\]ﬂi’ﬂl&lﬂ'\')‘nﬂ'\a g

it do(set dPHULALONGKORN LINIVERSITY

drill-wip-quantity(A) = @ and
addtodatabasel (L)
then addtodatabasel([A!L]).

addtodatabase2([1).

if  do(set pth-jobtype = A) and
pth-wip-quantity(A) = Q and
addtodatabase2(L)

then addtodatabase2{[A!L]).

addtodatabase3([])



it do(sel panel-jobtype = A) and
panel-wip-quantity{A) = Q and
addlodatabase3{1)

then addtodalabase3([A!'L]),

addtodatabase4([]).

if  do(set df-jobtype = A) and
df-wip-quantity(A) = Q and
addtodatabased(L)

then addtodatabase4([A!L]).

addtodatabase5([]).
if  do(set pattern-jobtype = A

\
pattern-wip-quantity(A) = @ and
addtodatabaseb (1)

atabase5([A'L]) |
then addtodatabase5( A\\K}U///fé/—/

addtodatabase6([]).. =

if  do(set etch—igb{//’/

etch-wip-quan
addtodatabas®
then addtodatabas(

sm—wip-quautily(A‘f"f?;jff
addtodatabage7 / .

if  do(set gp—%ﬁfiﬂﬂ)ﬂ&igﬁ’g‘]ﬂdﬁnmﬁﬂ
St ons DHULRIGNEKDAR"UNIVERSITY

then addtodatabase8([A!L]).
addtodatabase9([]).

= A} and

if  do(set scl-jobtype
A) = @Q and

scl-wip-quantity{
addtodatabaseS (L)
then addtodatabase9d{[A!L]).

<~

addtodatabasel0([]).

if do(set cm-jobtype = A) and
cm-wip-quantity{A) = @ and
addtodatabasel0{1 )



»

then

129

=133 b
AULLOARLARIS g | 2ol

addtodatabasell([]}.

if

then

if

then

if

if

then

if

then

if
then

do(set profile-joblype = A) and
profile-wip-quantlity{A)} = Q and
addtodatabasel1{L)
addtodatabasel ! {[AIL]).

display([nl,’
kokskkokokskokokskskokokskeiokskeskok sk skok ok sk okkokok ok skkokok sk kok ok ok

* JOBTYPES SEQUENCE COMPUTATION RESULT *
kokokskskokskkokoskokkotokskkok sk ook sk skoskokskokskkeskokskokoskok kokoksiex ! ,“l o111 ] } and
board-cut-sequence and

drilling-sequence and

pth-sequence and

panel-plating-sequence and

dry-film-sequence and

pattern-plating- \g&&é%gbd
etching-sequenc f%%’
solder-mask-seguel
gold-plating-seq
scl-sequence <#
component-marl

0.
display ([ nINEs :’,nl,nll) and
be-combined=
¢ = E and

display ([ priar s TSy st 1 processing-t s

,nl]) and a

,&ddw rGritALoneKorRN UNIVERSITY
DCc-processing-

board-cut-sequence.

listof(B,bc-jobtype = A and be-wip-quantity(A) = Q and
board-cut-processing-time{A) = P and Q¥P = B) = LIST and
sum(LIST) = X and

display([nl, 'total board cut machine working hours =
',X,nl,nl})

bc-processing-time.

drilling-buffer = []
drilling-sequence.

display([nl,'DRILLING JOBTYPES SEQUENCE:’,nl,nl]) and

drill-combined-sequence = C and



q’

then

if

then

1f

then

if

then

1 E

Lthen

display{([’priority Jobtype  quanlity processing-time’
,nll) and

addto-resul L1{C,E) and

note-revork! and

drill-processing-time

drilling-sequence,

defecl-jobs = ves and
not{defecl-in-operation = drilling)
note-rework?,

defect-jobhs = ves and
kind-of-defect{drilling) = exlra-hole or
Kind-of-de "lldl'lixug) = hole-undersize and
Jobtype-rework{drilling) J and
quantily-rework{drilling) = @ and

display([’

remark: joblype ,J\\¥§£é/ ',Q,’ panels have to ho
revorked Lruceed ',J,’in sequence.’

I

ynll) *;iaeﬂ

note-reuorki;:jfi::;
o

defect-jobs = 57 4
kind-of-defle? '
Jobtype-rewoy
quantity-rewvor
display([’
remark: joblype
arranged A
Stquvnte.'.;f
note-rework}

“ﬁ%’ panels have to he
1e last priority of this

defecl-jobs
note-reworkl

o’ a o
defect- JobﬁlW’l@)\‘lj’ﬁmN‘H’l’JVI 8148

\Tna-or IMLALGNERERA Uiy,

listof(B,drill-jobtype = A and drill- -wip-quantity(A) = @ and
drilling-processing-time(A) = P and Q*¥P = B) = LIST and
sum{LIST) = ¥ and

display([nl,’lotal drilling machine working hours =
v smid sl ] )

drill-processing-time.

]

listof (B,drill-jobtype = A and drill- ~wip-quantity(A) = Q and
drilling-processing-time(A) = P and Q%P = B) = LIST and
sum{LIST) = X and

Jjobtype-rework(drilling) = J and

drilling-processing-time(J) = M and
quantity-rework{drilling) = QR and

M¥QR = Y and



>

then

if
then

if

then

if

then

if

then

if
then

g

Lthen

if

X#Y = 8§ and

display([ual, 'tctal
yS,nl,nl])
drill-processing-Llime.

pth-buffer = []
pth-sequence,

drilling machine working hours

display([nl, ’PLATE THROUGH HOLE JOBTYPES SEQUENCE:’

ynlynl]) and

pth-combined-sequence = C and

s = E and

display([’priority  jobtype quantity
,nll) and

addto~-result2(C,E) and

note-rework? and

plth-processing-time

pth-sequence.

tiobe - voc W
detect-iobe - v 22
note—reworkg..g5vi | =

defect-jobs ‘
kind-of-defef
Jobtype-rewor

display([’
remark: joblype 2

reworked

3 “1] )
note-rework?Z,
defect-jobs ©
note-rework?2.

o’ a Y4
def(%(:t—j()b'g W’l@\iﬂﬁmu‘lﬂ'l’a‘n g1a¢e

ina-or-GIIALONGKRR WhivEpsITY

listof({B,pth-jobtype = A and plh-wip-quantity{A)
LIST and

plh-processing-time(A) = P and Q%P = B)
sum{LIST) = X and

display([nl,’total pth machine working hours

plth-processing-tine.

listof(B,pth-jobtype = A and pth-wip-quantity(Aa)
= LIST and

pth-processing-time{Aa) P and Q%P = B)
sum{LIST) = X and
Joblype-rework(pth) =
pth-processing-Lime(J)
quantity-rework(pth) =
MXQR = Y anud

X+Y = S and

J a“‘l
= M and
QR and

: panels have
eyl Al proceed 1,7,

’

1
¢

in sequence,

= Q and

= @ and

131

. B . 2 -’
processing-tine

L]

» 3 YN
yhl,nl])



display {[ul,'total pth machine working hours = ’,5,nl,nl
then plth-proces=ing-time.

if  panel-plating-buflfer = []
then panel-plaling-sequence,

if display{([nl,’PANEL PLATING JOBTYPES SEQUENCE: ',nl,nll)
panel-combined-sequence = C and
s = E and
display{[’priority Joblype quantity processing-ti
,nll}) and
addto-result3(C,r) and
note-reworkd and
panel-processing-Lime
Lhen panel-plaling-sequence,

g i} defecl-jobs = ves and
noL(dcfect—xp—up»ru'l = panel-plating)
then note-rework3. ' X}

if defect-jobs = wes=
kind-of-delectfpy
Joblype-reworle
quantity-rewo
display([’
remark: jobly
after
then note-rework3.

<copper-nodule and
=3 and
= Q and

\\" in sequence.’,nll)

if defect-jobs =
then note-rework3.

if defect-jobag
not{defect- j l;‘xati“g) or
kind-of-defle & .nv else and

usl.of(B aw_ll J QW-WLp quantity (A
panel-platiig- r‘iﬁiﬁyy;\zﬁ and Q¥P = B) =

sum LISOHULAE_ GKORN )l!”[VERSl

display{lnl, pahel | ing ma 1ine working hours =
\
;X,nl,nl])
then panel-processing-Lime.

~—

if listol (B, panel-jobtype = A and panel-wip-yuantityfA) = Q
panel-plaling-processing-Lime(A) = P and Q%P = B) = LIST
sum{LIST) = X and
Jobtype-rework{panel-plating) = J and
panel-plating-processing-time(J) = M and
quantity-rework(panel-plaling) = QR and
M¥QR = Y and
X+Y = S and
display([nl, total panel plating machine working hours =
,S,nl,nll)

then panel-processing=iime,

panels have Lo bhe rewo:

132
1

and

me’

‘ked

and
and

)

and
and

b
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if dry=film=buffer = [
then dl)-il]m—ucqwcnvc.

if display({nl, ’DRY FILM JOBTYPES SEQUENCE:’,nl,ull}

df-combined-sequence = € and
s = E and

’ S . ) ! .
display{[’riority Jobtype quantity processins-time

,nll) and
addto-resul t1{,EF} and
note-reworkd and
df-processing-tim

Lhen dry-film-sequence,

if defecl-jobs = yes and
not{defect-in-operation = dry-film)
then note-reworkd.

if  defecl-jobs = yes and
kind-of-defect( dr§§$§}¥y§2 ll-circuit and

1m)

jubtypv—rework rat

quanlitly- rewur\lﬁ—ﬁe—
display([’ >

remark: jobty e

after g

Lhen note-rework4.

’panels have to be roworked
' in sequence.’,nl])}

if defect-jobs
Lhen note-rework4.

if dwruct johc =

um(LIST) =

dlbpl&) %whﬁahgm’ﬂmwgﬁ#ﬂhurkmg hours =’
then it “proc ee’HUiNLONGKORN UNIVERSITY

if listof{B,dl-joblype = A and df-wip-quantity{A) = Q and
dry-film-processing-time(A) = P and Q%P = B) = LIST and
sum{LIST) = X and
Jjoblype-rework{dry-film) = J and
dry-film-processing-time(J) = M and
quantily-rework{dry-film) = QR and
M*¥QR = Y and
X+Y = S and
display([nl,'total dry film machine working hours =
S gnl snll)

Lhen df-processing-Lime.

if  paltlern-plating-buflfer = []
then patlern-plaling-sequence.



if display{[nl, PATTERN PLATIXG JOBTYPES SEQUENCE:’,nl,ull) and
palteru-combined-sequence = C and
s = E and
display([’'priority Joblype  quantity processing-time’

,n1]) and
addto-resulti{(C,E} and
note-reworks and
pattern-processing-Lime
then patlern-plating-sequence,

if defect-jobs = yes and
not{defecl-in-operalion = patlern-plating)
then note-rework5s.

if defecl-jobs = yes and
kind-of-defecl(pattern-plating) = copper-expose and
Joblype-rework(pallern-plating) = J and
quanLiLy—rvvuzk(OstaI -plating) = Q and
displd\(f’ \\\3 jé}
remark: joblype ' ‘; uan'
erLI (&l

|

¥,Q, "panels have to be reworked
331\

in sequence.’,nll)

then

if
then
if NS
__*«1L{rrn—piutiug) or
’nif“= any-else and

md pattern-wip-guaniilty{A) =

llbtuf\%,pdl'e[r

L

Q and
patlern-plaj = P and Q%P = B) =
LIST and
sum(LIST)
display([nl, q At ter: machine working hours = '
X,nl,0ll)g yagensaiuniinade
then pattern-proecessin ?1 me,
P P g8~
if l1&>Lof(B,pqueAr'kno,]No%[(gp%N_l!Nc!x‘x’LFI?g!.[ern -wip-quantity(A) =
Q and
pattern-plating-processing-time(A) = P and Q%P = B) =
LIST and
sum(LIST) = X and
Jobtype-revork{pattern-plating) = J and
pattern-plaling-processing-time{J) = M and
quantity-rework{pattern-plating) = QR and
M¥QR = Y and
X+Y = S and
)

display([nl,’total paltern plating machine working hours =
,S,nl,nll)
then pattern-processing-time.



if

then

if

then

if

then

if
then

if

Lhen
if

then

if

then

eteching=bulfer = []

atching-sequence.

display([nl, 'ETCHING JOBTYPES SEQUENCE:’,nl,nl]) and
etch-combined-<sequence = € and

s = E and

display{['priority  jobtype quantity processing-time’
,nll) and

addto-result6(C,F} and

etch—ploc3551n5—tjme

etching-sequence.

listof{B,etch-jobtype = A and etch-wip-quantity{A) = Q@ and
etching- pxncv sing-time{A} = P and Q%P = B) = LIST and
sum{LIST) = X and

display([nl,’total etching machine working hours =
,X,nl,nll)

etch—pruceablnd—time.kJ

solder-mask- ouf&,\’i\'[]///yé{%{‘
solder-mask- &? il

display{([nl,
sm-combined-se
s = E and
display ([’ pri
,nll) and

addto-result
note-rework7 a d
sm-processing-1i
SUlder—mask-seque i

1

. . . L]
processing-tine

defect-jobs
nol(defect~1
note-rework?.

W'lmn‘sgni'um%nmé’ﬂ

defect-johs = yes

kind- ofw P@_ p te—ink or
kind-of = solder-mask unJe —de\elop or

kind-of-defect(solder-mask) = solder-mask-peel-off and

Jobtype-rework(solder-mask) = J and

quantity-revork{solder-mask) = Q and

display ([’

remark: joblype ',J,"quantity ’,Q,’ 'panels have Lo be reworked
alter complete proceed ’,J,' In sequence.’,nl])

note-rework?.

o

atlon Mmask)

defect-jobs = yes and

kind-of-defect{solder-mask) = paltern-shift and
Jobtype-rework{solder-mask) = J and
quantity-rework{solder-mask) = Q and

display{[

remark: joblype ’,J," quantity ’,Q,' panels have Lo be



»

then

then

if

then

if
then

if

then

if

then

if

irranged to rework io the last priori

= |
) 1
seqaence. ’,nll)

note-rework”.

defect-jobs
note-rework?.

no

defect-jobs = no or
not{defect-in-cperation = sclder-mask) or
kind-of-defect(solder-mask} = any-else and

listof (B,sm-joblype = A and sm-wip-quantity

gsolder-mask-processing-time(A) = P and Q%P
sum{LIST) = 3{ and

dlspld‘\{~
X,nl,nl]l)
sm-processing-time.

listof (B,sm—, obLVp = 1d sm-wip-quantitiy
solder-mask- pWQfeL %;{ = P and Q%P
sum{LIST} = X adﬁ§;~

jobtype-rework
solder-mask-pre
quantity-rew
M¥QR = Y and
X+Y = S and
display([nl,
,S,nl,nl])

sm-processing-1j

and
M and
and

display{ [ nhNCEES
gp-combined

s = E and
display (1 R i ol R P i 1

sddto-r OUIPAT GNGRORN UNIVERSITY

gp-processing-time
gold-plating-sequence.

defect-jobs = ves and
not{defect-in-operation = gold-plating)
note-reworkf.

defect-jobs = ves and
]

nl,’total solder mask machine working hours =

(A

136
ity of this
(A} = € and
= B) = LIST and

;

s B k)
"'g iArs =

1 BENETY

gty 47 2t

S
processing—-iLime

kind-of-defect{gold-plating) = rough-gold and

jobtype-rework{gold-plating) = J and
quantity-rework{gold-plating) = Q and
display([’

remark: jobtype ',J, 'quantity

b
,Q, 'panels have to be reworked

after complete proceed ',J,’ in sequence.’,nl])
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then ncete-rewcrh§.
if defect-jobs = no

then note-rework8.

if defect-jobs = no or
not(defecl-iu-operalion = gold-plating) or
kind-of-defect(gold-plaLling) = any-else and
listof(B,gp-jobiype = A and gp-wip-quantity{A) = @ and
gold-plating-processing-time(A) = P and Q*P = B) = LIST and
sum{LIST} = X and
display([nl,’lotal gold plaling machine working hours =
i X;nl,nl])

then gp-processing-time.

+

i
~
]

if listof’P,gp-jub'ypt = A and gp-wip-quantity(A)
gold- plutlng—prnce551n5 time{A}) = P and Q*P = B) = LIST and
sum(LIST) = X and
obtype—l\uork(fol\
gold plalldo PrOCess

= J and
= M and

M¥QR = Y and
X+Y = S and
display([nl,
iS,nl,nll)
then gp-processing

achine working hours

if scl-buffer =
Lthen scl-sequence,

—
=
[ 5
[
[

":'

j—
-
-
—
€2
3

‘ PJ

,ni,llljl Al

sull) anduﬂ,gq@ﬂpsmuwm‘n g8 8

addto-res
st reOHiLAONGKORN UNIVERSITY
socl-processin

then scl-sequence.

if defect-jobs = yes and
not (defect-in-operalion = scl)
then note-reworhk?.

if defect-jobs = ves and
kind-of-defecl{scl) = solder-uneven and
Jobtype-rework(scl) = J and
quantity-rework{scl) = Q and
display([
remark: jobtype *,J, quantity ’,Q, 'panels have to be reworked
after complete proceed ',J,’ in sequence.',nl])
then nole-rework9.



if

then

then

if

then

if
then

then

if

Lhen

if

then

if
Lthen

defeci-jobs = uo

note-rework9,

defect-jobs = ne or
not{defect-in-operalion = scl) or
kind-of-defecl{scl) = any-else and

listof{B,scl-jobtype = A and scl-wip-quanlily(A) = Q and
scl-processing-lLime(A) = P and Q*¥P = B) = LIST and
sum(LIST) = X and

display{([nl,’total scl machine working hours = ',X,nl,nl])

socl-processing-time.

listof(B,scl-jobtype = A and scl-wip-quantily{A) = Q and
scl-processing-time{A) = P and Q¥P = B) = LIST and

sum(LIST) = X and
Jobtype-rework{scl) = J and
scl-processing- time({) = M and
quantity-rework({ scl) 2

M*¥QR = Y and
X4Y = § and
display([nl,
cocl-processing

— b > > .
s = ,5;,111,.13}}

component-mark
component-mark
display([nl, A E:*,nl,nl}) and
cm-combined- seq)
¢ = F and v )
display ([’ prior X onEynl pantit processing-time
,n11) and e
addto-resul

component-mai

awmcmsgi’uwﬁn 8148

defect-jobs = yes an

oL (de! B MIONEHORR UMPERSITY)

note-rewo

dtf,\;-Johq = yes and

kind-of-defect (component-mark) blur-mark and

obLype-rohaiL(uomgunent-mark) J and

quantity-rework{component-mark) = Q and

display{[’

remark: jobtype ',J,'quantity ’,Q,’panels have to bLc reworked
after complele proceed ’,J,’ in sequence.’,nl])

note-rework10.

defecl-jobs = no
note-rework10.



U
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i f def¢ <E—_j,’z,y~. = HU or
not{defect-in-operalion = component-marl) or
kind- q‘—oeicgL{&umpunent—mark) = any-else and
listof{B,cm—joblype = A and cm-wip-quantilty{aA) = Q and
component-mark-processing-time(A) = P and Q%P = B) =
LIST and
sum{LIST) = X and
display([nl,'tolal component mark machince working hours = °*
sXpnl,nll)
then cm-processing-lLime.
if listof (B,cm-jobtype = A and cm-wip-quantity{A) = § and
component-mark-processing-time(A) = P and Q*P = B) =
LIST and
sum(LIST) = X and
jobtype-revork{component-mark) = J and
component-mark-processing- time(T) = M and
quantity-rework( comyun ‘/—nuzk = QR and
M*¥QR = Y and //
X+Y = S and \§§>
display([nl, ¢ machine working hours = &
,S,nl,nl])
Lthen cm-processing
if profile-buffer
then profile-sequ
if display([n1,’ PR RIOBEPRY S| SEQUENCE: *,nl,nl]) and
profile-combined- SAL
s = E and
displa;(['priori!if——ri%—mr; quantity precessing-time’
,nll) and -
addlo-resul N EESE—E5E
pl{-processing
then profile-sequd
_Q\ QJ
il hbtof(B,pm‘H ﬁ J()?Fupo = ? (’lg%jfxle wip-quantitv(i) =
Q cllld
beori1c CHULALONGEORM, UNVERSITY _ 1) _ 1ot
bum(LIST) = X and
display([nl,’total proflile machine working hours ="'
iX,nlynl])
then pf-processing-Lime.
sum([])
if sum(G) = C and
C+F = H
then sum{[F!G]) = H.
if late-job-sequence = A and

ok-job-sequence = B oand
append{A,B) = C



Lthen be-combined-sequence

if late-job-sequencel = A and
ok-job-sequencel = B and
append(A,B) = C

then drill-combined-sequence = C.

if late-job-sequence? = A and
ok-job-sequence? = B and
append{A,B) = C

then pth-combined-sequence = C,

if late-job-sequenced = A and
ok-job-sequence3 = B and
append{A,B) = C

then panel-combined-sequence = C.

if late-job-sequence
ok-job-sequenced a
append(A,B) = C \s\\%'

, ‘ ; 3 S
then df-combined-sequenee

if late-job-seque#Ce X

append(A,B) =
then pattern-combi

o
511
-

if  late-job-sequendff/g
ok-job-sequence , 4
append(A,B) = C 700

Lhen eLch—combined—squ????ﬁ‘—f_

if  lale-job-seqidT—01"—ans
append(A,B)

then Sm—combixxtﬁﬁﬁ%ﬁlﬁ%cﬁ'ﬁﬁqangj’]ﬁlgj

it late-jorGuuacofigrbii UNIVERSITY

ok-job-sequence
append{A,R) = C

then gp-combined-sequence = C,
if late-job-sequenced = A and

ok-job-sequenced = B and
append{A,B) = C
then scl-combined-sequence = C.

A and

if late-job-sequencell =
= B and

ok-job-sequencell
append{A,B) = C
then cm-combined-scquence = T,



[
=9
oy

if late-job-seguencell = A and
ok-job-sequencell = B and
append(A;B) = C

then profile-combined-sequence = €,

addto-result([],E}).

if E+1 = F and
do(set job-number = F) and
do(set jobid(F} = A) and
be-wip-quantity{A) = Q and

board-cut-processing-time(A) = P and
Q¥P = B and
display([® ',F,* ;&' ’,Q,° ,B,nll) and

addto-resul L{L,F)
then addto-result{[A!L],E).

addlo-resultl({[],E).

W
if E+1 = ' and “§§§>J
do(set job- numbef==~ﬁ)
do(set jobid(F¥F =A%,
drill-wip-quasti}
drilling-procesti
Q¥P = B and
display([’

1) and

pth wip- quauL

pth- procesg W%%\ﬁ%‘f‘%ﬁﬁnn"ﬁ“ﬂmas

Q*P = B

display(Giy HULALGNGKORN URiVERSHTY!!) 2nd

addto-resul{2{L]
then addto-resull2{[A!L],E).

addto-result3([],E).

if E+1 = F and
do(sect job-number = F) and
do(set jobid(F) = A) and
panel-wip-quantity(A) = Q@ and

panel-plating-processing-time{A} = P and
Q%P = B and )
display([® °',F,* ’,A,' '.,Q,' ',B,nl]) and
addto-result3(L,F)
then addto-result3{[A|L],¢



- N R O e A S
dL;duJ'Lfbu;;:\{J,“,.

if E+1 = T and
do{set job-number

do(set jobid{(F} = A) and
df-wip-quantity{A) = Q and
dry-film-processing-time{A) = P and

Q*%P = B and
display([’ °',F," ',A,” ’,Q," ',B,ul]}) aund
addto-result4{L,F)

then addto-resultd{[A}L],E).

addto-result5{[1,E)}.

if E+1 = F and
do(set job—numbe = F) and
do{set jobid(F) = A) and

patlern-wip- quanLlLy(Aé i?%

patltern-plating-pr
Q*P = B and ,TSE>
diDpLd\ [' ’,F H
dddlu—"cbulLJ\"j,
then addto-resultbi

avd

addto-result6([],E)}.

if E+1 = F and
do(set job-numbe
do(set jobid(F
etch-wip-quanti @

Q¥P = R and

display([’

addto-resul LELR
then addto-resul | CORATIITE

S {i‘ig']aqnsmumfmma g

P Bl = B c)l'!ULALONGKORN UNIVERSITY
1 E+li = ¢ anc

do{set job-number = F) and

do(set jobid(F) = A) and
sm-wip-quanlily{d) = Q and
solder-mask-processing-time(A) = P and
Q¥P = B and

[
B,nl]) and

display([®' °',F,* *,A," ’,Q," ’,B,nl]) and
addto-resull7{L,F)
then addto-result7({fA!L],E)

addto-result8([1,E)

if

= F and

E+1
do{set job-number = F} and
do(set jobid(F) = A) and

142
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ity L D—cpiant FEv{A
Bk i pOualbLl Ly A

gold-plaling-processing-time{A)

n
Q%P

B and
display([’
addto-resull8

then addto-resuli®

L F
(L,F
([A]

addto-result9([],E).

if E+1 = F and

do{set job-number = F)

L
3 ,A!

14

} = Q@ and

AN

P and

',Q," ',B,nl]) and

)
L1,E).

and

do(set jobid(F) = A) and
scl-wip-quantity(A) = Q and
P and

scl-processing-time(A)
R*%P = B and
display([® ',F,’
addto-result9{L,F)
then addto-resultS{[A[L],E).

;

addto-result10([],E). :\>§> :

if

do(set jobid{
cm-wip-guantiLyfA
componentl-ma
Q%P = B and
display{[’
addto-resul L10ALF)
then addto-resultl10{[X R

if
do(beL Job numper

’,r\,’

E+1 = F and uﬂ;;:jj:; |
do(set JOb lljgy’p/,// and.

) and

do{sel jobic ﬁhqfi%ﬂg)ﬂ‘ﬂa"]ﬂgj'laﬂ

profile-wip-quant:
profile
Q*¥P = B an
display([’ ,F)?
addlo- retul"‘(L F)

umzomv«rﬁﬂ’ UniversiTy

’,A,,

3. )
yQ, and

,B,nl])

then addto-result11{[A|L],E).

multivalued(bc-jobtype).
multivalued{drill-jobLype).
pulltivalued(pth-jobtype).
mullivalued(panel-joblype).
multivalued(df-joblype)

multivalued(pattern-jobtype}.

multivalued{etch-joblype).

multivalued(sm-joblyp:}.

LATE-JOBTYPES-SEQUENCE /

\
i



multivailuved(scl-jobilype

[y

a
e

multivalued{cm-joblype).
multivalued{prolfile-joblype).

if

Lhen

if

then

if

then

if

then

Lhen

if

Lthen

if

be-machine-overload and
listof{A,be-jobtype = A and be-job-status(A) = Iate) =
LIST and

length(LIST) = N and
N=0or N=1 and
display{{’ list of late jobtype in board cut = '

,LIST,nll)
late-job-sequence = LIST.

be-has-late-joli and
be-machine-overload and
list-ol-jobltypes-ordered-by-covert = C and

display([’ -LAL of 1 jobtypes ordered by COVIRYT in
board cul = ,q§g§§‘2¢ﬂ

length(C) = XN <1n

nol{XN<2) -
.\‘

late- job-sequ®¥Cg

listof(A,be- ¥t A  §\\ oxb-status{A} = lale) =
LIST aud e NN

insortl(L'ST

list-of-jobly = 0C.

drill-machine-év IL R ‘&_\ r\i
listof{A,drill-} ;y«xqumn;huﬁldrxll -Job-status{4)
late} = LIST and“ :

length{LISTR\S

1]

L)

-
~
2

y L1ST , N

drill-has ﬁl‘b{g@gg%’ﬂéﬂﬂﬂ')ﬂﬂ'\a g
drill-m d
list- ofﬁcﬂqtb}pghﬂ( ' byvclvcEH%ITY and

display([’ list of late jobtypes ordered by COVERT in
drilling =’,C,nl]) and

lenglh{C) = N and

not (N<¢2)

late-job-sequencel = C,

listof(A,drill-jobtype = A and drill-job-status(A) = late) =
LIST and

insert1(LIST} = OC

list-of-jobtypes-ordered-by-covertl = 0OC.

pth-machine-overload and
listof{A,plh-jobtype = A and plh-job-status{A) = lale) =



then

=

(=

then

if

then

if

Lhen

if

then

if

then

if

Lhen

145
LIST and
lenglh{LIST} = N anc
N=0or N=1 and
display([’ list of late joblype in pth = ’,LIST,nll)
late-job-sequence? = LIST.

pth-has-late-job and

pth-machine-overload and

list-of-jobtypes-ordered-by-covert2 = C and

display({’ list of lale jobtypes ordered by COVEET in pith =’
,Cynll) and

length{(C) = X and

not{N<2)
late-job-sequence? = .
listof (A, pth-jobtype = A and pth-job-status(A) = late) =

LIST and

insort1{LIST) = QOC A )

list-of-duhtépes—3§§§ﬁ4q%2é$§u\crL2 = 0C.
S .

o

panel-machine-oxe
listof{A,panel=
LIST and
length(LIST)
N=20or N =
1

display([’ It
,LIST,nl])
late-job-seyuenc

y
panel-has-late-j
panel-machine-over <rtmmmm"w,
list-of-jobtyg i X = C and
display([' InETE— e —obtraeaq{lcred by COVERT in panel
plating = -
length(C) = XN
not (N<2) o a v
late-job-seg bt B MHNIINEGIA Y

lis'Lof(‘-\,panelf—A‘;ITQNg)lcgorﬂu UNIVERSITY

and panel-job-status{A) = late) =
LIST and

insort1{LIST} = OC
list-of-joblypes-ordered-by-covert3 = 0OC.

df-machine-overload and
listof(A,df-jobtype = A and dl-job-status{A) = late) =
LIST and
length(LIST) = ¥ and

N=0or N=1 and

display([’ list of late joblype in dry film = ’,L1ST,nl])
late-job-sequenced = LIST.

df-has-late-jcb and
df-machine-overload and



thew

if

then

if

Lhen

then

list-ofl-joultypes-ordercd-by-covertd = ¢ and
3 : n —_— ) N . -
di ‘au(i\(f list of late joblypes ordered by COVERT in dry
. s A~
film = ,{ 3 21:: ana

1
length{C) = X and
not (N<2)
late-job=sequenced = C.

listof({A,df-joblype = A and df-job-status{A) = late) =
LIST and
insortl1(LIST) = OC
list-of-jobiypes-ordered-by-covertd = 0OC.
pattern-machine-overload and
listof (A, patieru-joblype = A and paltern-job-status(A) =
late) = LIST and
length{LIST) = N and
\ 0 or N = 1 and
s

display([’ list of lakgajeblype in pattern plaliug =
,L1ST,nl]) 7/

N
late-job-sequeng \§§\\¥-\\’,\' /,é//__,

pattern-has-1
pattern-machi
list-of- JobLV
display([’1i:
plating =
length(C) =
not(N<2)
late-job-seque

in pallern

listuf(A,paLLern_g-—_ff_f_f; and patlern-job-status(a) =
late)
= LIST and
insortl (LIS
list-of-job
W’la\‘lp gl“"ﬂ'l')'nﬂ'la 3]
0a

etch-machine-over and

ListolUBHIEAIONGRORN URIVERSIPY-status(a) = late) =
LIST ar

length{LIST) = ¥ and

N=0or N =1 and

display([’ list of late jobtype in etching = ',LIST,nll}
late-job-sequencef = LIST.

etch-has-luate-job and

etch-machine-overload and
list-of-joblypes-ordered-by-covertt = C and
display([’ lisl of lale joblypes ordered by COVERT in
etching = ,C,u1]

length(C) = § and

not (N<2)

: . :
rate-job-sequencel = .



»

pe = A and etch-job-status{A} = late)
rdered-by-covertf = 0C.
if Sm- mac*iue—av<rl‘ad and

listof(A,sm-joblype = A and sm~job-status(A) = lale) =

LIST and

length(LIST) = XN and

N=0o0or N=1 and

» ligt of late joblype in solder mask = '

display([
,LIST,nll}
then ldte job-sequence? = LIST.

if sm~has-late-job and
sm-machine-overload and
list-of-joblypes-ordered-by-covert? = C and
display{[' lisl of late Lypes ordered by COVERT ia solder
mask = ' ,C, 111) Z;P
length(C) = X d“i§§>
not{N<2)
then late-job-sequerse

’?U

I}

if listof(A,sm-jo lale) =
LIST and
insortl(LIST)

then list-of-jobtiypés

if gp-machine-cver
lisblof{A,gp=joblL
LIST and
length(LIST),
N = 0 or N =N
1 )

18
LIST,nl])
then lat

it gohas-10enieh ONGKORN UNIVERSITY

Sp- magh1no~u\(rl
list-of-jobtypes—-ordered-by-covert8 = C and

|

I

display({[’ liut of late jobtypes ordered by COVERT in gold

plating ',C,nl1]) and

lenglh{(C) = N and
not{N<2)

then late-job-sequence® = ¢,

if listof(A,gp-joblype = A and gp-job-status{A) = late) =
LIST and
insort1{LIST) = OC

then list-of-jobtypes-ordered-by-covert8 = 0C,

if scl-machine-overload and
listof{A,scl-joblype = A and scl-job-status(A) = lale) =



xn?

1 st 1y ( e & - A o |
"\'ngl i3T) = N and
XN=0or N=1 and

’y

display([' list of lale jobtlype in sc¢l = ?',LIST,nl})
Lhen late-job-sequence9 = LIST.

if scl-has-late-job and
scl-machine-overload and
list-of-jobtypes-ordered-by-covert9 = C and
display{[’ list of lale jobtypes ordered by COVERT in sc
,Cynl,nl]) and
length(C) = N and
not (N<2)

then late-job-sequenced = €,

if listof(A,scl-joblype = A and scl-job-status{A} = lale) =
LIST and
ln%ﬂlLl’LICr\ =
then list-of d(tigp<b Q§%ﬁ%ﬁé¢ﬁ:’&0\9[td = 00,
if cm-machine-ove x@ —?J
AlbLOf(A,Lm—Jdbéﬁ?,/ uH-TPb-slatus{A) = lale) =
LIST and 7
lenglh(LIST)
N=0orN-=
display([’ liy componenl mark = '

+LIST,nll)
then late-job-sequeng
&

if em-has-lale-job
e 3.
co—machine—over AU%' et
list-of-johtape
list Job
display{[’

component ma l’k -
@ L 83 dali )

dered by COVERT in

length{(C) = ¥
not (N<2)
then late-job- s?q © 8“8‘;%”“’]3"8’]38
ir listor(aZHU ‘élr‘{"“‘l“"duc'!“ﬂﬁﬂs'“(w(a) - late) -

LIST and
insort1(LIST) = 0OC
then list-of-joblypes-ordered-by-covertl0 = 0C.

if profile-machine-overload and
listof{A,profile-jobtype = A and profile-job-status(a) =
late) = LIST and
length(LIST) = N and
N=0or N =1 and
display([’ list of lale joblype in profile = *',LIST,ul]
Lhen late-job-sequencell = LIST.

if profile-has-late-job and
profile-machine-overload and



149
~1—(?—; Lilypes-ordered-by-covertll = C and
(L' 1ist of late joblypes ordered by COVERT
klUfl‘k = ’,C,nl]l) and
length{C) = X
not{N<2)
then late-job-seyuencell = C.
listof(A,profile-joblype = A and profile-job-status{A} =
late) = LIST and
insortl (LIST) = 0OC
then list-of-jobtypes-ordered-by-covertll = OC.

L=r)

o

insort1([]) = [1.

il insortl(L) = 8 and
insortx1(X,8) = U
then insortl{[X|L])} = U
if covert(A) = C1 and N
. o
covert(X) = C2 :mﬁ\\\\;‘
- . LTSS
C1<=C2 and ~————

insortxl(X,L)F:;ﬁj::;
then insortx1(X,[A LF /

insortx1(X,L) = [X]

mul’lvalueu(pth Jou—
multivalued(panel-job-£§
multivalued{df- JuL—sldL»——ff
multivalued(pallexg
Jtlpl\diued\etch—

mLJLl\dlued(gp job g
multivalued(scl \~

multivalued(cm- J’(Gﬂ)b bﬁ%ﬁﬁmﬂ’lﬂ]‘nﬂ’la g
nultivalued(p:Bfigr AIONEROEA UNIVERSITY

if  be-job-status(A) = late and
be-strm(A) = S and
S =<0 and
be-wip-quantity(A} = N and

board-cul-processing-Llime(A) = P and
N¥P = T and
(1/T}*(-1) = C

then covert{A) = C,

if be-job-status{A) = late and
be-strm(A) = S and
S>0 and
be-wip-quantity(A) = X and



then

if

then

then

if

then

then

then

=H

board-cul-precessing-Ltime{A} = P and
N*%¥P = T and

(8/100-1)4T = C

covert{A) = C.

drill-job-slalus(A) = lale and
drill-strm(A) = S and

S =<0 and

drill-wip-quantity(A) = N and
drilling-processing-time(A) = P and
N¥P = T  and

(1/T)*(-1) = C

covert{A) = C.

drill-job-status(A} = late and
drill-strm{A) = S and
S>0 and

N*¥P = T and
(s/100-1)/T
covert(A) =

pth-strm(A)
S =<0 and

pth-processing-1/}
N¥P = T and
(1/T)*(-1) = ¢
covert {A) = ¢,

plh-job-s( a s
plh-strm{A) =
S>0 and

puiwie i sl nende

pth-processing-lime

(o001 BAULALONGKORN UNIVERSITY

{S/100-1
covert{A) = C.

panel-job-stalus(A) = lale and
panel-strm{A) = S and

S =<0 and
panel-wip-quantity(A) = N and

panel-plating-processing-time(A) = P and

N¥P = T  and
(1/T)*(-1) = C
covert(A) = C.

panel-job-stalus(A) = late and
panel-strm(A) = S and
S»0 and

=

(3]



-

Lhen

-
Lani-)

then

if

then

if

then

if

then

if

panel- "i‘ﬁ Juant Ity () = X and
\

deLl plating-processing-lime{dA)} = P and
N¥P = T and
(s/100-1)/71 = C
coverl(A) =
df-job-status(d) = late and
df-strm(A) = S and
S =<0 and
df-wip-quantily{A) = N and
dry-film-processing-Lime{A) = P and
N¥P = T and
(1/T)*(-1) = C

= G

covert(A

df-job-status(4) = lale and
df-strai{A) = S and

S>>0 and i‘/
df-wip- qudull‘y kkﬁie }/
dry-film-pro-es ~:§? ime A und

N*¥P = T and *=£>—~
(S/100-1}/T :7
covert(A) ;;;”,// ;

pattern-job-st#lys
pattern-strn
S =<0 and

pattern-platin
N¥P = T  and
(1/T)*(-1} = C

covert{a) =

pattern- Job— ;‘m s{A) late i“:
pattern-st o -m{®)y =S qmnd ‘
S>0 and

pdl Lern- wﬁﬁﬂ:@rﬂmﬂﬁ‘“"@nﬂqa g

3G RO iy 2o

NXP = T
(S/100-1)/T =
covert(A) = €.

etch-job-slatus(A} = lale and
etch-strm(A) = S and

S =<0 and

ebteh-wip-quantity{A) = N and
etching-processing-Ltime{(A) = P and

N¥P = T and
(1/T)*(-1) = C

covert(A)

etch-job-status(A) = late and
etch-strm(A) = S and

= P and

e

ey



Lhen

if

then

if

then

if

then

if

then

if

then

S>0 and
etch-wip-quantity{A) = N and
elching-processing-time(A) = P and

N¥P = T and
(§/100-1)/T = C
covert{A) = C.

sm-job-status{A) = late and
sm-strm(A) = S and

S =<0 and

sm-wip-quantity(A) = N and
solder-mask-processing-Lime{A) = P and
N¥P = T and

(1/T)*(-1) = C
covert{A) =
sm-job-stalus(A) = ‘ale and
sm-strm{A) = S and

S>0 and éé/
sm—wip- quanti'y dH /’/

solder-mask- pzo

N¥P = T and ~VJ%?"

{3/100-11 77 = /
covert{A) = C. '
gp-Job-stalus Late
gp-strm(A) =
S =<0 and

gp-wip-quant ily ¢
gold-plaling-prockss
N¥P = T and
(1/T)*(-1} =&

covert(A) =

‘P and

gp-Jjob-statlus

st A
é‘;o"a;g“ )aﬁﬂﬁﬁnsmummmaﬂ

AR ULM@RUR@ UmvERSITY
il

= T
covert(A) = C.

scl-job-status(A}) = late and
scl-strm(A) = S and

S =<0 and

scl-wip-quantity{A) = N and
scl-processing-Lime(A) = P and

N¥P = T and
(1/T)*(-1) = C
covert(A) = C.



then

gl

Lhen

if

Lhen

then

if

then

if

Lhen

scl-job-status(A) = late and
w:l—strm(»\) = 5 and

S>0 and

scl-wip-quantity{4) = N and
scl-processing-time{A} = P and
N¥P = T and

(8/100-1}/T = C

- [Y

coverl(A) = C.

cm-job-status(A) = lale and

cm-strm(A) = S and

S =<0 and

cm-wip-guantity(A) = N and
componrenl-mark-processing-time{A) = P and
N¥P = T and

(1/T)*(-1) = ¢

covert(A) = C,

“m-iob-stz s(A) = " :
i,

S>0 and ~———

cm-wip-quan! i4=f h
componen t-ma L A OE |
N¥P = T and '
(5/100-1)/T / P
covert{A) = ‘

profile-job-sta

profile-strm(A P
S =<0 and QT \I

profile—wip-quanl [t e and
profile-progessi e
NAP = T anegd

(1/T)*(-1) =
covert{A) = &€

profile-jAMMAMIAN W NEINAD
profileghiti M oNGRURN UNIVERSITY

profile-wip-quantity(A) = N and

profile-processing-lime(A) = P and
N¥P = T and
(S/100-1}/T

y -

} =

T 4 2l
coveri{A) = C,

not(be-machine-overload) and

listof(A,bc-joblype = A and be-job-status(A)

LIST and
length(LIST) = X and

N=0or XN =1 and

display([’ list of late Joblype in board
late-job-sequonce = LIST.

cut

1t

ol

(OS]



.A.
L]

Lhen

i E

3

then

if

Lhen

if

Lhen

then

if

Lhen

if

then

—
(5.1

FES

1

nol {be-mach )
list-of-joblypes-vrdered-by-shurl-processing-Llime = PT and
/ ) » 0

display{[’ 1i: i

- - )
cul = s
length{PT} = N and
L{N¢2)

of lale joblypes ordered by SPT in board

T 1Ty 1

o)

not
late-job-sequence = PT.

listol{A,bc-joblype = A and be-job-slatus{A) = lale) =
3 J ook J
LIST and
insort{LIST) = SPT
list-of-joblypes-ordered-by-shorl-processing-t ime = SPT.
'J Voo b =

not{drill-machine-overload) and _
listof(A,dritl-joblype = A and drill-job-stalus{(A) = latc) =
LIST and

length(LIST) = N and.

\I=OOIN=ldn(\ ///
display([’ list l; in drilling = °’,L18T,nl])

late-job- bequsggsng

drill-has-1la
nol(drill-mac : N >
liSL—of—jobLyp'ﬁ fdPreds .“ -t processing-Limel = PT and
display(['1i rdered by SPT in drilling =
,PT,nll) and
length(PT) = V
not (N<2)
late-job-sequendefi=l

listof{A,drj 1-job-status{A) = late) =
LIST and
insort1(LIS
list-of-job '$-0 /4 ‘J'y—sjn L-processing-Ltimel = SPT,
aEJ
net{pth- ma@?ﬂm?\gﬂg 1{' amz}qu’l

o jhlt‘lmnmomdUmvmsiﬂwwA> = dabe) =

LIST an

length(LIST) = N and
=0 or N =1 and
display([' list of late jobtype in pth = *,LIST,nl})

late-job-sequence?2 = LIST.

pth-has-late-job and

not(pth-machine-overload) and
list-of-joblypes-ordered-by-shorl-processing-time2 = PT and
display([’ list of lale jobtypes ordered by SPT in pth = °
sPT,nl]l) and

length(PT) = N and

not (N<2)

late-job=sequence? = PT,



»

Lhen

if

Lhen

if

then

if

Lhen

ir

then

if

then

il

J
lisluf (A, plh-jubtype = A and plh-job-status(A)} Late] =
LIST and
insort2(LIST)} = SPT

list-of-jobtypes-ordered-by-short-processing-time2 = SDPT,

not{panel-machine-overload) and

listof (A, panel-joblype = A and panel-job-status(A) = late) =
LIST and
length(LIST) = XN and
N=0or § =1 and
' list of late joblype in panel plating = °

display([
,LIST,nll)
late-job-sequenced = LIST.

panel-has-laltc-job and

not{panel-machine-overload) and
list-of-jobtypes-ordered-by-shorl-processing-time3 = I'T and
display ([’ ]th of lat types ordered by SPT in puanel
plating = ,PT,nl kkvqujay

length(PT) = N au l\\\

not (N<2) —

late—job—bcqui:jfg:;;

listof (A, panel 40
LIST and
insort3{LIST) Yoot A4 -\\~:

list-of-jobt ypy/s 0 fd Py ~sho WQ-processing-Limed = SPT,

noet{df-machine-dv X \!

Listof (A,df-jobtyf e 3\b<,b status(A) = late) =

LIST and ,

length(LIST)
N =

el-job-status{A) = late) =

N=0 o N
display{([' 11
late-job-sequec

AP hase ,dte,mq\msmumm 8148

not (df-me Bﬁﬂkg&q
list—of=J0 Hupe% =order Nqu I:[‘)vsu.!-x‘;suw-LmeJ = PT and

display{[’ list of late jobtypes ordered by SPT in dry
film = ’,PT,nl]) and

length(PT) = X and

not (N<2)

late-job-sequenced4 = PT,

*LLIST,nll)

listof(A,df-joblype = A and df-job-status(A) = late) =

LIST and

insort4(LIST) = SPT
list-of-jobtypes-ordered-by-short-processing-time! = SPT.

not(pattern-machine-overload) and
listof (A, pallern-joblype = A and pallern-job-slatus(d) =
Ld((.) = LIST d“u



.

then

Lhen

if

then

if

then

if

then

then

if

La
length(LIST) = X and
X=0or X =1 and
display([® list of lale joblype in pattern plating = '
,LIST,nl])
late- job=seguences = LIST,
pattern-has-late-jeb and
rol(pattiern-machine-overload) and
list-of-joblypes—crdered-by-shorl-processing-timed = PT and
display([’ list of late jobtypes ordered by SPT in palicri

plating = ’,PT,nl]} and
length{PT) = N and

not (N<2)

late- job-gequenced = PT.

listof{A,palttern-joblype = A and patlern-job-status{y)
= late) = LIST and
insorti(LIST) = SPT

lisL—of-Jobtgpes—rgéggH Zéd short-processing-timel = SPT.
2

uu‘L(.eLch-machix:@lo ) End

listof (A, etch- o8ty X

LIST and o
length{LIST)

\ o ¥ i A

-job-status(A) = lale) =

N=0or\N

display([’ 1i \etching = *,LIST,ni])

etch-has-late-j
not (etch-machine-

list-ol- joblypes—o o s short-processing-Lime6 = PT and
display{[' 1k ’ SO s ogdered by SPT in etching
YLPT,nll) antsd

length({PT} = &4

not{N<2)

tatemob segiiENnsBlun1ineds

Listor (4 G Ay GRKORN UNIVERSHY= 2Los () = 10 -

LIST and

insort8(LIST} = SPT
list-of-jobtypes-ordered-by-short-processing-time6 = SPT.

not{sm-machine-overlos
listof(A,sm-joblype =

LIST and
length(LIST) = N and

N=0or N=1 and

display({’ list of lale joblype in solder mask =',L15T,nl])

late-job-sequenceT = LIST.

1d) and
A and sm-job-status(A) = late) =

sm-has-late-job and
nol(sm-machine-overload) and
list-of-jobtypes-ordered-by-shorl-processing-time7 = PT and



Lhen

Lhen

L

o

then

if

Lthen

if

then

if

then

if

then

if

di=plag{l’ list of lale joblypes cordered by SPT in
gask = ',PT,nl]l) and

length({(PT) = X and

not (N<2)

late-job-sequence? = PT.

listof(A,sm-jeblype = A and sm-job-status(A) =

LIST and
insort7(LIST) = SPT

list-of-jobiypes-ordered-by-shorl-processing-time7

nolt{gp-machine-vverload) and

listof(A,gp-joblype = A and gp-job-status(A) = lale

LIST and
length(LIST)
N=0or\N =
display([’ 1i
,LIST,nl])

late-job- ﬂetuen<L8$§>A‘%%¢>

gp-has-lale-] om Q -—-—-’
not{gp- deIIHP‘ﬁT)’ zb) --Tf7

= N and
1 and
st of lale jobtype in gold plating

late

ey
o
o |

sulder

list-ol-job!l &S processing-time8 = PT and
display{[’ 1i rordered by SPT in gold
plating =
length(PT) =4
not (N<2)
late-job-seyuent
lisLof(A,gp-Job':gﬁ@&ﬁg&ﬁﬁi'gbLjob—status(A) = late] =
LIST and S
insort8(LIS
list-of- ol Fpes—oracred——bbr—sho ? processing-time8 = SPT

not{scl-mach

late)

Lstor (s oot s ) -

LIST and

8t CHLALDREKORN UNIVERSITY
N 0 = an

display({["' 1
late-job-scoquence9 LIST.
scl-has-lale-job and
not{scl-machine-overload) and

list of late jobtype in scl = ’,L1ST,nl])

list-of-jobtypes-ordered-by-short-processing-time9 =
display([’ list of late jobilypes ordered by SPT iu sc
,PT,nl]) and

length(PT) = X and

not(N<2)

late-job-sequence9 = DT,

listof(A,scl-jobtype = A and scl-job-status(A) = late)

LIST and



then

then

Lthen

if

then

if

thien

if

then

if

then

ingort2{LIST} = SI'T

list-of-jobtypes-ordured-by-shori-processing-timed = SPT
not(cm-machine-overload) and

listof(A,cn-jobtype = A and cm—job-status(A) = late)
LI1ST and
length{LI1ST; = N and
N=0or N= and
display{[’ list of late jobtype in component mark = °*
,LIST,nl])

late-job-sequencelll = LIST,
cm-has-lale-job and
not{cm-machine-overload) and
list-of-joblypes-ordered-by-shori-processing-timel0 =
PT and
display{[’ list of late joblLypes ordered by SPT in
componenl mark = ' ,PTynl]l) and

length(PT) = N dud\i\ﬁjj///l
not {¥¢2) N\ Yz

late—job—sequnnﬁzzg;t 7. ==;§:;>

S -5::S§E>

listof(A,cm-j e 5(AY = late) =
LIST and
insort10(LIST)

list-of-jobt SPT.

listof{A,profilé-Joh@arsi andN profile-job-stalus{A) =
late) = LIST and/Zf y Q

length(LIST) =
N=0 or XN =

display([’' INEEE e Jobtype—a ofile = ”,L18T,nl]l)
late-job-seq

profi 1e—hu%—#;+ﬁ}}iﬂ%¢ﬂ’ﬁng“n gj&]é’ﬁ]

not{profiles-mac overload) an
List-or- CHUEALUNGKOMN UNERSITY S ins-tinc11 =

display([’ list of lale joblypes ordered by SPT in profile
',wPT,nl]l) and

length(PT) = N and

not{N<2)

late-job~sequencell = PT.

listof(A,profile-jobtype = A and profile-job-status(A) =

late)

= LIST and

insort11{LIST) = SPT
list-of-jobtypes-ordered-by-short-processing-timell = SPT.



*

14

e
)

if
then

then

then
if
then
i
Lhen

be-machine-overload and

istof (A,bc-jobtype = A and be-jo
LIST and

length(LIST} = N and
N=0or N=1 and
display([’list of
ok-job-sequence = L1ST,

vk jobtype in board cut

be-has-ok-job and
be-machine-overicad and

h-status(

A)

list-of-joblypes-ordered-by-processing-time = 0T

display{([’
* ,PT,nl,nl]) and
length(PT} = ¥ and

nol (N<2)
ok-job-seyucnce = PT..

listof{A,bc-jobLy

LIST and
insort {LIST)
list-ofl-jobt,

drill-machine-
listof{A,dril
LIST and

length(LIST)
¥X=0or X =1
dlsplu‘(r’ TiU’

1

lJI\'U‘ Qu—seyuerice

drill=has-uv]
drill-machine=
list —(\f'—Jub' .,'L S
dlapld\(

PT I’ll,lll Al
}l;‘g%tljipﬂuu FALONGKORN UNIVERSITY
ok-job-sequencel = PT.

listof(A,drill-jobtype = A and drill-job-slal

LIST and
insortl{LIST)} = 3PT

list-of-jobtypes-urdered-by-processing-i1i

pLlh-machine-overload and

U!—b'bﬁh“(\)

mel

list of ok jobtypes ordered by SPT in

(o]

St

A

5 |

"“\1

‘?( \"‘“g SE(QY ““l | ___________________

board cu!

T

nT

e AN
‘A:\A;

listof(A,pth-jobLype = A and pth-job-status(a) =

!

LIST and

length{LIST) = N and

N=z9 or X = 1 and
) L . , :
display([’ list of ok joblype in pth = °

ok-job-sequence? = L

(5

Pt

[

sy
(O}

v

I

‘;.E'\)

111«1

o) irbedthitam e b 57T 0 41
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if pli-has-ol - job and
pth-machine-overload and
IisL—uf—jubinr.—urdnre&—h;~pruccsslng~tlm62 = PT and
display{[’ list ol ok joblypes ordered by SPT iun pth
yPT,nl,nll) and
length{PT) = N and
nobt{N<2)
then ok-job-sequence? = PT.

I

1f listof(4,pth-joblype = A and plh-job-stalus{a) = ck) =
LIST and
insort2(LIST) = SPT

then list-of-joblypes-ordered-by-processing-time2 = SpP7.

irf panel-machine-overload and
listol{A, panel-jobtype = A and pancl-job-status(A) = oL) =
LIST and
length(LIS
N=20or N
display ([’
ITST nl,nll)

b 2}
b
L
~
—
>~
o
—
=
el
a
o
—
e
U(‘
i
-

then

nr

ssing-time3 = PT and
‘dered by SPT in panel

list-of-jobly
display ([’ lisg
plating =
length{PT)
nol{N<2}

then uk—jnb—scqnwwv~3“

&
bt
R
Cus
C
It
e
o)
i
=
I
e
i

if list uf(%,p, ok) =
LIST and

insort3(LIS’

A h’%%’ﬁn‘%ﬁi’iﬁﬁﬁﬁﬂ“’rﬁ%“‘s B
- clifsr?g}‘lp*wtn}lt]ope ‘O‘B and Nl .{at 15

LIST and

lenglh(LIST) = N and

N=0or N=1 and

display([’ lisL of ok jobtype in dry film = ',L
then ok-job-sequenced = LIST.

ok)

1
t

n

r,ul,nll)

N

if df-has-ok-job and
df-machine-overload and
list-of-jobtypes-ordecred-by-processing-Limed = PT aud
display([’ list of ok jobtypes ordered by SPT in dry film =
*,PT,nl,nl]) and
length(PT) N and
I'Ut(\I('))

Lhen ok-job-sequenced = PT,

[ o~ -



then

if

Lhen

if

then

if

Lhen

if

then

if

then

e

Lose)

liglol{A,df-joklype = A and df-job-status(A) = ok) =

LIST and

insort4{LIST) = SPT
list-of-joblypes-ordered-hy-processing-timed = SPT

patlern-machine-cverload and

listof{A,pattern-joblype = A and paltern-job-status{A) = ok)

gth(LIST) = N and

0 or N\ = 1 and

display([’ list of ok joblype in pallern platiag =
+BIST,nl;ul])
ck-job-sequence’d = LIST.

= LIST and
len
N =

pattern-has-ok-job and
patlern-machine-overload and
lisL—of—Jobtprs—orderPd—by processing-timed = PT and

display{[’ ]i L of ok ypes ordered by SPT in paltiern
plating ,PT K?

length(PT) =
not (N<2)
ok-job-sequente

listof(A,pat

= LIST and
insort5(LIST
list-of-jobty

~
1

N

=

elch-machine-o&
listol{A,ctch-jdh
LIST and

le Il&l“}\: IS..
N =20 or N ..‘
display({[’
ok-job-seque

Lch-hdc\—a\ Ju?qﬂ NN‘WI’J‘VI El’la 3]

anc

ster naQimaronexome UNIVERSITY ..
list-of-jo l\pvs order by-processing-timef = PT and
display([’ list of ok jobtypes ordered by SPT in clching

+PTynl,nll) and
length(PT} = N and
not (N<2)
ok-job-sequencef = PT.

listof(A,etch-joblype = A and elch-job-stalus{A) = o) =

LIST and

insort6(LIST) = SPT
list-of-jobtypes-ordered-by-processing-time6 = SPT,

sm-machine-overload and
listof(A,sm-joblype = A and sm-job-status(A
LIST and

(-

X |
On )

~



L

Teuglh(LIST) N and
N=0or ¥ =1 and
display{[' list of ok jublype in sclder mask = °
sLIST,nl,nl]}
then ok-job-sequence? = LIST,

if sm-has-ok-job and
sm-machine-overload and
list-of-joblypes-vrdered-by-processing-time7 = PT and
display{[’ list of ok joblypes ordered by SPT in solde
mask = ', PT,nl,nll) and
length{PT) = N and
not{N<2)

then ok-job-sequence7 = PT.

if listof (A,sm-jobtype = A and sm-job-status{A) = ok) =
LIST and
insort7(LI1ST) = SPT .

then list-of-jobtypes -\‘\((}A

if gp- mauhln(-o\x YL A
listof(A,gp-Jo9L
LIST and
lenglh(LIST)
N=0 or\N
display([’
sLIST,nl;nl])

then ok—job—sequeucs

/&/ﬁ processing-time7 = SPT,

IS
'y c
C‘
J'
-
a3
=
=
w
~~
=g
1
I

L=
Pt
S
£
[
¥,

|

if gp-has-ok-job ald}
gp-machine-overlost
list=of-jol
display([’
plating =
length(PT

y -
not{N<2)
then ok-job- 5(>31H3a8\1ﬂwu“q'3“ﬂ'laﬂ

Listor(PHULALONGKORN UNIVERSITY -

gp- status(A) = ok} =
LIST and

insort8(LIST) = SPT
then list-of-jobtypes-ordered-by-processing-time8 = SpT,

sing-time8 = PT and
ered by SPT in gold

if

if scl-machine-overload and
listof(A,scl-joblype = A and scl-job-status{Ad) = ok)
LIST and

length(LIST! X and

N=0or N =1 and

display([’ list of ok joblype in scl = *,LIST,nl,ul])
Lthen ok-job-ceyuenced = LIST.
1l scl-has-ok-job and

sel-machine-overload and
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ligt-wf-joblypoes-ordered-by -processing-time9 = PT and
display({" list of ok joblypes ordered by SPT in scl = '
,PT,nl,nll) and
length(PT) = N and

not{N<2)

Lhen ok-job=sequenced = PT,

\ .Y =
) I8 -~
} b

1
i

i listof(A,sci-joblype = A and scl-job-status(A
LIST and
insort9{(LIST) = SPT

then list-of-jobtypes-wrdered-by-processing-time9 = SPT.

il cm-machine-overload and
listof(A,cm-joblype = A and cm-job-sLatus(A) = ok}
LIST and
leng Lth{LIST) = N and
N=08 or N = 1 and

display([' list of ok . jobjype in component mark =
,LIST,nl,nl]) \Q¥3? /)
L~ ® /

1

then ok -Jjob- scquenuel

i ca-has—ok-job w2
cm-machine-oves#iy

list-of-jobtLyp
display([’ list
mark = ’,PT,
length(PT) =
not (N<2}
ok-job-sequence

Ny

cing-timell = PT and
ered by SPT in compeneat

if  profile- md 1
listof(A, L)re lt J“; ?g’élﬁ)iqdugllgﬁile‘J‘-’b‘S"'“L“"‘(A) - bR}
= LIST mgﬂul_@gy‘pkonu UNIVERSITY

length(LIS

N=20or N=1 and

display([’ list of ok jobtype in profile = °*,LIST,ul,nll)
then ok-job-sequencell = LIST.

if profile-has-ok-job and
profile-machine-overload and
list-of-joblypes-ovrdered-by-processing-timell = PT and
display([’ 1isl of ok joblypes ordered by SPT in profile =
' PT,nl,nl}) and
length{PT) =
not (N<2)

Lhen ok-job-sequencell = PT.

N ameid
NOoand
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fiee s

LIST and
insort11({(L1ST) = SPT

then list-of-joblypes-ordered-by-processing-timell = SPT.

if  board-cut-processing-time{3) = Pl and
board-cut-processing-time(X) = P2 and
be-wip-quanlily{A) = N1 and
be-wip—quantity{X) = N2 and
P1*N1 = M1 and
P2*%N2 = M2 and
M1<=M2 and
insortx(X,L} = U

then insortx(X,[A!lL]l} = [A[U].

insort([]1) = [1].

if insort(L) = S and .
insortx(X,S8) = U ko

. . RN
then insort{[X|L]) = Lf§§>
N———————

insortx(X,L) = [XiL i“ff” ‘

B ;
insort1([1) = [I. / g
if insortl1(L) = '

insortx1(X,S)
then insortl([X!L])

if  drilling-processi
drilling-processi
drill-wip-qupgls

P1%(N1 = M1 an
P2%N2 = M2 an
M1<=M2 and qnqlq}ms'cﬁ'un'lan 8148

insortx1(X
then insortxl GMALbnG{I«DM UN“IERSITY

insortx1(X,L) = [XI|L].

insort2([]) = [1.

if insort2(L) = S and
insortx2{(X,8) = U
then insort2{[X!L]) = U

]

if pth-processing-Lime{4a) Pl and

pth-processing-time{(X) = P2 and
pth-wip-quantity{A) = N1 and
pth-wip-quantity(X) = N2 and

P1*¥N1 = M1 and
P2%N2 = M2 and

lislof (A, profile-Jublype = A and profile-job-stalus(A)



MI<=MZ amil
insortxZ{x, ")
then insortx2(X,[A|L]) = [A!U].

insortx2(X,L} = [X!L].
insort3([1) = [].
if insort3(L) = S and

insortx3(X,S8) = U
then insort3([X!L]) = L.

if  panel-plating-processing-lime{A) = P1 and
panel-plaling-processing-time(X} = P2 and

panel-wip-quantily(A) = N1 and
panel-wip-quantity(X) = N2 and
P1*N1 = M1 and
P2*%N2 = M2 and
Mi<= “9 un(

1nbortxd

if insort4(L) =
insortx4(X,S)
then insort4([X'L])

if dr;—film—prucegsl
dry- rilm PrRCE
df-wip-quamn
1 q o

PI*N1 = M1

P2%N2
M1<¢<=M2 dnzpﬁuilﬂ\‘lﬂ‘immm’m RGL

then inoorta WHULALONGKORN UNIVERSITY

insortx4(X,L) = [X!L].

insort5([]1) = [1.

if insort3(L) = S an
insortx5(X,8) = U
then insort5({[X'L]) = !

if  pattern-plaling-processing-time(A)
pattern-plating-processing-time(X)
pattern-wip-quantity(A) = N1 and
pattern-wip-quantily{X}) = N2 and
P1*N1 = M1 and

non

Pl and
P2 and

[y

[

o
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7)!7 0:' . MO Lh'e ‘i

1 -~ b . il
M1<=M2 and
insortx5{X,L) = U

then insortx5(X,[{A|L]) = [A!U].
insortx5(X,L} = [X!L].
insort6([1) = [].
if  insort6(L}

insortx6(X,S)
then insort6([X|L]) = U.

v
= i,

if  etching-processing-time(A) P1 and
elching-processing-time(X) = P2 and
etch-wip-quantity(A) = N1 and
etch-wip guanbtity(X) = N2 and
P1*N1 = Wl and

P2%N2 = and SN
M1<=M2 ‘md ‘«-b\\‘\“,\\«‘3 /////
insortx6(X,L) el= =

then insortx6(Y, [Eizgzzgifa U '5‘““~<'

insortx6(X,L) = [
insort7([1) = [1.
if insort7(L) =

insortx7(X,S)

then insort7([X!L])

and
and

if sulder—mas.f,'w
Suld@r*musLi“"‘“—""?EEEE?EEEE L ——————
sm-wip-quan

T
sm-wip-quant “"

PI*N1 = M1 and
P2%N2 = w@;‘}iaa\msmum'm ML

insortx JeHYLALONGKORN UNIVERSITY

insortx
then insortx7(X,[AJL]) = [A!U].

insortx7(X,L) = [X!L].
insort8{[]) = [].

if insort8{(L) = S and

insorL\S(x,.) = |
then insort8([X!L])

if  gold-plating-processing-time(A) = Pl and
gold-plating-processing-Lime(X) = P2 and
gp-wip-quantity{A) = N1 and
gp-wip-quanlily{X) = N2 and

166
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L3

P1%%1 M1 a:nd
POEND = WD
M1<=M2 and
inwru,S(X,L} =

Lthen insortx8(X,[A!Ll) = [AlU].

v
¥

insortx8(X,L) = [X!L].

insort9([]) = [].

if insort9{L) = and
iusorth(X,S) l
then insort8{([X'L])}

if scl-processing-time{!

scl —prucasutuv—llm‘(f
scl-wip-quantity(A

scl-wip-quanlity (K,

P1*N1 = M! and N\

P2*%N2 = M2 and “,;\&‘

M1<=M2 and =

insortx9(X,L)

then insortx9(X,[:

insortx9(X,L) = [X)I

i
—
ed

insort10([])

if  insortlO(L )
nuorl\IO(A
then insortl0{[X

Pl and
P2 and

if cumponcui-n“"
componuent-ma
cm-wip-quanti

cn—wip-quag ﬁr'h%fﬁ%lﬁ“hmnaﬂ

P1*N1 = quar

ey CHOLALONGKORN UNIVERSITY

M1<=M2 and
1nbu:t\10(Y L) = U
then insortx10(X,[AlL]) = [AlU].

insortx10(X,L) = [X!L].

insort11({]) = [].

if insortl1(L) = S d“d
insortx11(X,8) =

then insortl1([X!L]) = U.

if profile-processing-time(A} = P1 and
profile-processing-time{¥) = P2 and
profile-wip-quanlity{A) = N1 and



then

insor

if

then

if

Lhen

if

then

if

Lthen

then

if

then
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guantity{X) = N2 and

L"]"'-)f,z L= Ip—ylic

P1*¥N1 = M1 and

P2*N2 = M2 and
M1<=M2 and
insortx11{X,L) = U

insortx11(X,[alL]}) = [AlU].

tEx11(X,L) = [X L].

not{bc-machine-overload) and

listof(A,bc-joblype = A and be-job-status{A) = ok) =
LIST and

N and

leng Lh{LIST) =

N=20or N=1 and

display(['list of ok joblype in board cut = ',LIST,ui,ull)
ok-job-sequence = LIST.

be-has-ok-job and

nol(be- maCL'lP—U\g\
list-of-joblype ‘—n’_
display([’ lis
' JED,nl,nl])
lenglh(ED) =4
not (N<2)
ok-job-sequency

1ed&¢uu -due-date = ED and

b e 'Pdered by EDD in board cut =

listof{A,be-jg
LIST and

insort12{LIST)
list=af=joblype:

nol (drill-nsy

listof{ X,u:n;f—f= el 1 - job-stlatus{A) = (k) =
LIST and
Ienglh(L ST)

displav( A WIAIPTRINMIINNSE

display([ type In drilling = ’',LIST,nl,nl]}
ok-Job-CHOL KL ONGKORN UNIVERSITY

drill-has-ok-job and

not{drill-machine-overload) and

list-of-jobl ypes-ordered-by-earliest-due-datel = ED and
display([’® Ezs‘ ol ok jobtypes ordered by EDD in drilling =
’,ED,nl,nl]l) and
length(ED) = N and

not (N¢<2}
ok-job-sequencel = ED,

listof(A,drill-jobtype = A and drill-job-status{A) = ok) =
LIST and

insort13(LIST) = EDD
list-of-jobtypes-ordered-by-earliest-due-datel = EDD.
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then

then

if

then

if

then

then

if

then

if

then
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ol { plli-maciiiie ¢\~r!umd} and
1i Ltuf \,1;1“~,_j‘f:,{;;;.:; = A and plh-job-status{A) = ok} =
LIST and
1ungih(LIST} = X and
X=0o0or N =1 and
alspla}([’ list of ok jobtype in pth = ’,LIST,ul,nll)

ok-job-sequence? = L1ST.

pth-has-ok-job and
not(pth-machine-overload) and
list-of-joblypes-ordered-by-earliest-due-date?2 = FD and
display ([’ list ol ok joblypes ordered by EDD in pith =
s EDynl,nll} and
length(ED) = N aud
not {N<2)
ok-job-sequence?2 = ED.

listof{A,pth-joblype FXT

/ 1id pth-job-stalus(A) = ok) =
LIST and ;7

insort14(LIST) = ‘Q\\" /é//

list—of—JobL&pc:~“

lﬁ:;;;&hebt due-dale2 = EDD,

not{ panel -mach#ffe
listof(A,panel
LIST and
length{LIST)
=0 or N =
display([’ 1lisl
yLIST,nl,nl})

panel-has-ok
notl( panel-m:
list-of-jobty 1

display([’ 1id Tipes otflered by EDD in panel

plating = m{"?a‘&ﬂ%‘ﬁi’ﬁﬁ"nm SRLL

length(ED) and
notiN<2) CHULALONGKORN UNIVERSITY

ok-job-sequernce

%t -due-date3 = ED and

listof(A,panel-jobtype = A and panel-job-status(A) = ok) =
LIST and

insort15(LIST) = EDD
list-of-joblypes-ordered-by-earliest-due-dated = EDD.

net{df-machine-cverload) and

listof(A,df-joblype = A and df-job-status(A) = ok) =
LIST and
length{LIST)
N=20orXN-=
display([’ 1
ok-job-sequenced4 = LIST,

= N and
1 and
ist of ok joblype in dry film = *,LIST,nl,nll)



=

Lhen

if

then

if

Lhen

if

then

then

il

then

if

then

df-has—uk-jub and

nol{df-machine-overload) and

list=cf-joblypes-ordered-by-earliest-due-dated = ED and

display ([’ lisl of ok jobtypes ordered by EDD in dry film
ED,nl,nl]}) and

length(ED) = N and

not(N<2)

ok-job-sequenced = ED,

listof(A,df-joblype = A and df-job-status(A} = oL) =
LIST and

insort16(LIST} = EDD
list-of-joblypes-ordered-by-earliest-due-dated = EDD.

not(patleru—muahjne*Uerload) and
listof{A,pattern-joblype = A and pattern- Job-status{l) =
= LIST and

length(LIST) = N 4nd

N=0orK = (ug\ 3
display([’ llst N Lu pattern plating = °*

»LIST,nl,nl
ok -job- bthk“

est-due-date5 = ED and
dered by EDD in patlorn

list-of-jobt
display([’
plating =
Yength(ED)
nol(N<2)
ok—JoL_EOkur'-ny oo

listof ’A,‘u‘%;‘—“‘“““=:=T====_-"ﬁﬁ.?itLef“‘JUb_QLHLHS(A) =
= LIST and %A -
insort17(LIS

list-of- JObw}ih ﬁ‘%‘hfﬁh‘)f‘ﬁﬂ‘émlﬁ‘e} due-dated = EDD.
o et A MRSRO WERSITY ..o e oy -

LIST and

length(LIST) = N and

N=0or N=1 and

display ([’ list of ok joblype in etching = *,LIST,nl,nl]
ok-job-sequencef = LIST.

1

etch-has-ok-job and

not(etch-machine-overload) and

list-of-joblypes-ordered-by-carliest-duc—-dateb = ED and

dlbp1ay([’ list of ok jobtypes ordered by EDD in elching
yED,nl,nl]) aud

lenvth(ED) = N and

not (N<2)

ok-job-sequencef = ED.

ok)

G xx)

)



»
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i 4 listol{Aselelhi-Jjoblype = A and «tch-job-slatus{A) = ok} =
LIST and
insort18(L!ST) = EDD

then list-ofl-jobly pes~ordered-by-earliest-due-dalef = EDD.

1f not (sm-machine-overload) and
liaiof(A,sm—jobLype = A and sm-job-status{(A) = ok) =
IST dud
ILPdLh ST) = N and

= 0 or \ = 1 and
d1°pld}( [’ list of ok jobLype in solder mask =
,LIST,nl,nll)
then ok-job-sequence? = LIST.

if sm-has-ok-job and
not (sm-machine-overload) and
list-of- Ju’L“pra ~ordered-by-earliest-due-date7 = ED and
dlSpld)( list of ok 'pes ordered by EDD in solder
mask = ,ED,nl,n &\g q¢}
lenth(ED) = N RN
not (N<2)
then ok-job-sequente

if listof(A,sm-j = gk} =
LIST and Pt |\
insort19(LIS :iéw,; \
then list-of-jobty ;ﬁgﬁb)- d[\%(b‘ -due-date7 = EDD
@i \
if  nol(gp-machine , N
listof{A,gp-jubl% c(c\o“"o';““w‘i gD job-status(A) = ok) =

LIST and

length{LIST,
N=0 or N
display([’
LIST,nl,nl]

then ok-job-seqigyqdanstilliniineas
v bes OHOEALONGKORN, UNIVERSITY

not{gp- ne
list-of- )Qul vpes—crdered- b\‘FdIIJC“L—dUL date8 = ED and
display({’ list of ok joblypes ordered by EDD in gold
plating = ? Eﬁ 11,nl1]} and
length{ID) = N and
no 5L (\ (")\

then ok-job-sequence8 = ED,

if  listof(A,gp-joblype = A and gp-job-status(A) = k) =
LIST and
insort20(L1ST) = EDD

then list-of-jobtypes-urdered-by-earliest-due-datle8

1}
=1
=
o

if nol{scl-machine-overlond) and

Listof(A,scl-jollype = A and scl-job-status(A) = ok) =



»

LIST and

length(LIST) = X and

N =0 or N =1 and

display([' list uf k jobtlype in sel = ',L1ST,nl,nll)
then ok-job-sequenceS = LISBT.

if scl-has-ok-joub and
not{scl-machine-overload) aund
list-of-jobtypes-ordered-by-earliesl-due-dated = ED and
display ([’ lisl of ok joblypes ordered by EDD in sc
,ED,ul,nl]) and
length{(ED) = N and
not {N<2)

then ok-job-sequence® = ED.

I
=
e
P
i

if listof(A,scl-joblype = A and scl-job-status(A)
LIST and
insort21{(LIST) = EDD

then list-of-joblypes— ogSgsﬁghaédg arliest-due-date9
ra’;é

if  not(cm- mdchxna—&gE;:B d
listof (A, cm- J()‘l)‘%‘)& .
LIST and > §

length(LIST)

w
h
=
ch

1
w
C
g
=
=
2
—
=g
<z
"
N
i

X =0 or \
display({

, LIST,nlsnll])

then uk -job-sequenceéll

mponent mark =

iz

if cm-has-ck-job ¢
not{cm-nach Lne-ove [ e e—— '
1ist-of~jobl pges-TreseyARReemnl | cgl -due-datel0 = ED and
display([’ 1reE=E ed by EDD in componenl
mark = ’,ED,
lcndLh(ED) =
not (N<2

then ok-job- 5eqﬂ;ﬂ3ﬁ)\1ﬂiwuﬁ'\'3ﬂﬁl’laﬁl

it 1istor(s GHULALONGKORN UNIVERSITY... (1) - o) -

LIST and
insort22(LIST) = EDD
then list-of-joblypes-vrdered-by-earliest-due-datel0 = EDD.

if nol{prefile-machine-overload) and

o

listof{A,profile-jobtype = A and profile-job-status{a) = ok}

= LIST uhd
length( T) = N and
= 0 or \ = 1 and
dlbplaJ([’ 1 st bf ok jobtype in profile = ' ,LIST,ni,nl])
then ok-job-sequencell = LIST.

if praofile-has-ok-job and
/ . 1 =
nol {profile-machine-overload) and



.

List=ol-jubl; pes-ordered-by-carliesl-due-dato11 =
. L Toropa dervad hv EDD |
display( it of ok joublypes ordered by EDD in
3 ey 31
sEDsnl nl]

Y and

\"'

11, nl
length(ED) N and
HOL( \<2

!
3 1
l i
\
)
then ok-job-sequencell = gD,

if listof{A,profile-jobty e = A and profile-job-stalus

= LIST and
insort23(LIST) = LEDD

Lhen list-of-jobtypes-ordered-by-earliest-due-dalell = Il

insort12([1) = [].

if insort12(L) = S and
inboxt\l”(Y S} = U
then insort12([X!L]) =

if  be-duedate(A) = DI § //

be-duedate(X) = @1 ///‘
D1 < D2 and S
insortx12{X, L js==

then insortx12(X,[

insortx12(X,L) =

insort13([])

if insort13(L) >
insortx13(X,s) =

then inmsort13([X!L]) =

1§ drill—dueda RN

D1 < D2 and
insortx13 ’g‘lﬂﬂa\m'ﬁuunﬂnﬂﬂa ¢

then mbortxleHUE- thKO\RN] UNWERS"Y

insortx13(X,L) = {X!L].

insort14([]) = [].

if insortl4(L) = S and
insortx14(X,S) = U

then insort14([X!L]) =

D1 and
D2 and

if  pth-duedate(A)
pth-duedate(X)
D1 < D2 and
insortx14(X,L) =

then insortx14(X,[A|L]) = [A'U].



if insort1i{L
insortxl1h
then insorti1b([)

if panel-duedate(A) = D! and
panel-duedate(X) D2 and
D1 ¢ D2 and
insortx15(X,L} = U

then insortx15(X,[A!L]) = [A]U]

1

insortx15(X,L) = [X/L].

insort16([]) = [].

if  insortl16{(L) = § a{\{x
insortx16(X,S) f§£§>

then insort16([Y!! ]

7 ‘
if df-duedate (3 ;
df dU( (ulL(:‘(\\

D1 < D2 and
insortx16(X,i
then insortx16(Y,

insortx16(X,L)
insorti7([]} =

if insorL1T{L N
insortx17(X
then 1usort17([¥'

if  pattern- dw‘?“a&ﬂ'i'%il‘lﬂ’l"lmsj']ag

pduerngﬂptl\timaxﬁhn*ﬂu|VERS|Tv

1 ¢ D2
insortx17(X,!
then insortx17(X,

insortx17(X,L) = [X!L].

insort18([1) = [].
At insortl18(L S and

) =
insortx18(%,s8) = U
then insortl18([X|L])

if etch-duedat \(“.} = D1 and
etch-duedate(X) = D2 and

D1 < D2 and

174



oy

Lo

insol 8{X,L}) =
o o
then insertx18{X,[AlL]) [AU]

insortx18(X,L) = [X|L].
insort19([1) = [].

if insort19(L
insortx19(

then insort19([X

1 v
i

if sm-duedate{A} = D1 and

sm-duedate{X) = D2 and
D1 < D2 and
insortx19(X,L) = U
then insortx19{X,[A|L]l) = [AlU]

insortx19(X,L) = [X

insort20({]) = [].

if insort20(L)
insortx20(X,
then insort20([X)L

if  gp-duedate(!
gp-duedale(X)
D1 < D2 and
insortx20(X,L)
then insortx20(X,{A! ¥

insortx20(X,L) =

insort21({]) = [
if  insort21(L),=. 8 au 4 a o
ins«.wrt_\;le((',ﬂs’]a:\fﬁ%mu“qq" g1ag

then insort?2 chUtAL(j'NhKORN UNlVERSlTY

if scl-duedate(A) = D1l and
scl-duedate(X) D2 and
D1 < D2 and
insortx21(¥,L) = U

then insortx21(X,[AL]) = [AlU].

i

insortx21(X,L) = [X|L].
insort22([]) = [1.

if insort22(L) = S and
insortx22{Y,8) = U

\

Lthen insort22([X|L]} = U.



cm—duedate (X
D1 < D2 and
ingsortx22{X,L) = U

then insortx22(X,[A!L]l) = [AlU].

insorix22(X,L) = [X!L].

insort23([1) = [].

if inscert23{(L) = S and
insortx23(X,S) = U
Lthen insort23{([X!L]) = U.

if  profile-duedate{A) = D1 and
profile-ducdate{X) = D2 and
D1 < D2 and
insortx23(X,L)
then insortx23(X,[4A)

insortx23(X,L)

if be-number-of -4
N> T
then bce-machine-ovey#

if drill-number-o
N> 5
then drill-machince-¢#

if pth=number-of
N >
then plli-machine

if patel-number= e g

N> 6 o a @
then panel—muchﬁm?’tvjoi\isq'gg&u“qqn g9q8
ir

N > 7

then df-machine-overload.

if  pattern-number-of-jobs = N and
N > 6
then pattern-machine-overload.

if  etch-number-of-johs = N and
N> 6

then etch-machine-overload.

sm—number-of-jobs = N and

NS5

Lhen sm-machine-overload.

dt-nune CHULALONGKORN UNIVERSITY
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) ) TN
if gp-number-of-jebs = X and
5 [=d
N )

then gp-machine-uverload.

if cm-number-of-jobs = N and
N>7

then cm-machine-overload.

if  profile-number-of-jobs = N aund
N> T
then profile-machine-overload.

if be-jobtype = A and
be-job-status(A) = la
then be-has-late- job. R

if be-jobtype = »
bc-Job—.—stat:zﬁZ 3
thea be-has-ok-jol

if drill-joblype
drill-job-st;
then drill-has-latg

if drill-jobtype 4
drill-job-statu
Lhen drill~has—uk-Jubz_

o051

..... A

if P '.Jl‘.j()lj{ ype .",==:.:::=
pth-job-sta®
then pth-has-lale

if pth—?obty&"’t‘@‘!ﬂ?fﬁ’unqa“El'lé’ﬁl
oth-job CiaiAi UNGKORN UNIVERSITY

Lthen pth-has

if panel-joblype = A and
panel-job-status(A) = late
then panel-has-lale-job.

g i panel-jobtype = A and
panel-job-slatus{(A) = ok
then panel-has-ok-job.

if df-joblype = A and
df-job-stalus(a) = lale
then df-has-late-job.



R

then

if

t hen

)

(oo

then

if

then

if

then

if

then

if

then

if

then

then

if

then

if

then

if

then

Lhen

Iy N ok e =
I~ Jgeouo)ypt =
’ A 1
(A = ok

df-job-stalus{d)
df-has-ok-job.

pattern-jobiype = A and
pattern-job-siatus{
pattern-has-lale-job.

pattern-jobiype = A and
pattern-job-status(A) = ok
pattern-has-ok-job.

etch-joblype = A aud
etch-job-status{A} = lale
etch-has-late-job.

etch-joblype = A and
etch-job-status(A) = «
etch-has-ok-jaobh.

sm-job-slatus(!
sm-has-lale-jc

sm-jobtype = .
sm-job-slatus
sm-has-ok-job.

gp-Jjoblype = A
gp-job-status{A)
gp-has-lale-job.

gp-has-ok-job!

o’ a LY
scl-jobt;ypc.g 1’“3@&1@5‘““""'3"3"3 g

sl job- CHiltAl oRakbRN UNIVERSITY

scl-has~-

scl-jobtype = A and
scl-job-status(A) = ok
scl-has-ok-job.

cm—-jobtype = A and
cm-job-slatus{A); = late
cm-has-late-job.

cm-jobtype = A and
cm-job-stalus(A) = ok
cm-has-ok-job.

U

~J

(0 o]



if

then

if

then

pr (JrLlJ J\I-L)ll = A and
profile- J)b status{A) = late
1 prefile-has-lale-job.

profile-jobtype = A and
{ =

profile-job-stalus(4) ok
proflile-has-ok-job.
———————————————————————— JOB-STATUS ~——mm i =

be-jobtype = A and
be-strm(A) = § and
§¢7200.0
be-job-status(A) = late.

be-jobtype = A and
be-strm(A) S and
5>=7200.0

be-job-status{A

*;\Q\

if  drill-jobtype -m _
drill-strm(A) 2
S$<7200.0 iR B
then drill-job-stalygf’ 20
it drill-jobtype o ¥/uhh T o\ N
drill-strm{A) A bdd N \ N\
5»=7200.0 : B |\
then drill-job-stat . 3 \
if pth=jobtype = A and —
pth-strm(A) RS = AN
§¢7200.0 & amm——07=—x
LLen pth- Jobrstat KOG Inta
if pth JobLyp ff
D h-strn(A W Npnsaluniingnde
$>=7200.
then pth—job—(qcﬂu%‘!'pﬂ%pnN UNIVERSITY
if panel-jobtype = A and
panel-sirm(A) = S and
S5<7200.0
then panel-job-status{A)} = late.
if panel-jobtype = A and
panel-strm{A) = S and
$»>=7200.0
then panel-job-status{A)} = ok,
il df-jobtype = A and
df-strm{A) = S and
5¢7200.0



then

if

then

if

then

if

then

if

then

then

if

then

if

then

(=

then

df-job-slalus{A) = late,
df-jobtype = A and
df-strm{A) = S and

$3=7200.0
df-job-status{A} = o

1
e

pattern-jobtype = A and
patlern-strm{A) = S and

5¢7200.0
pattern-job-status{A) = late.

pattern-jobtype = A and
pattern-strm{A) S and
$»=7200.0
pattern-job-status{A) = ok.

I

etch- Jobl)pL = A and X

ztsgost;m A) = 8 a%x ‘////4

etch-job- sL;.ubLﬁI:zzlamx.

$»=7200.0
etch-job-statt

1]

sm-jobtype
sm-strm(A)
5¢7200.0

cm= 1y et b e
S—Jod—status{a)

sm-joblype =R
sm-strm(A) = &4
$>=7200.0

sm-job-status

gp-strm(
5<7200.0
gp-job-statusf{A) = late.

gp-Jjobtype = A and
gp-slrm{A) = S and

$»>=7200.0
gp-job-status{A) = ok.
scl-jobtype = A and
scl-strm{A) = S and
5<7200.0
scl-job-staltus{A) = latle.

ﬁ'l%i\‘ms’suuwl'mma 3]
B JObtyfﬁI{UgAj,ﬁNGKORN UNIVERSITY
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then

if

then

if

then

if

then

if

then !

if

then

if

Lhen

if

then

Lhen

scl-jobtype = A and
scl-strm(A) = § and
$>=7200.0
scl-job-status(A) = ok.

cm-jobtype = A and

cm-strm{A) = S and
5<7200.0
cm-job-status{A) = lale.
cm-jobtype = A and
cm-strm(A) = S and

=7200.0
cm-job-status{A) = ok.
profile-joblype = A and
profile-strm(aA) = S and
S<7200.0

profile-job-st dwbk&’«\' h/%

profile- dub')pt
profile-strm(A)¥
S$»=7200.0
profile=job-st

present-datl:

be-duedate{A)
procebs time (4

process-— Limtl
(D-P-5)*21%60

drill-strm L&%qé&ﬁ%mquqng’]a 3]

machine-
not {ope rm WORNJIUU th:ﬁSITY

kind-of- breakdowu(urllllng) = any-else and

presenl-date = P
drill-present-time = P.

duration-break(drilling) = H and
present-date = P and
H/24+P = L

drill-present-time = L.
pth-present-time = P and
pth-duedate{A} = D and
process-time2(A) = S and
{D-P-S)*24*%60 = Slack
pth=strm(A) = Slack.



then

then

if

then

if

then

if

Lhen

if

Lhen

if

Lhen

=

[

then

Mt h31u3—ln‘u;ﬁ_ = noour

o~

nol {operatl 1()'[")I‘L ctkl‘l)‘ i = plth) o
= - y) = 3 lsa and
Lind-of-breakdown{pth) = any-else and

present-date = P
plth-present-time = P,

duralion-break{pth) = 4 and
present-date = P and

H/244+P = L

present-time2 = L.

panel-preseut-ltime = P and
panel-duedale{d} = D and
process-time3(A) = S and
{D-P-8)*24%60 = Slack
panel-strm(A) = Slack.

machine-break = no or

not{operalion- br<ak g.héf xel pld!luo or
kind-of- bzedkduwu = any-else and

present-date =
panel- pzebent—

presenl-dale =
H/244P = L

present-date =
df-duedale() =
process-Limed {A)
(D-P=5)*24*6(
df-strm(A) =

patlern-prese

paltern- duedalé &)
process- t 1[&“ ﬁ\lﬂﬁ@ﬂl‘lﬂ'l’)‘nﬂ'la ¢

(0P S ) GiinAbbRiorN UNIVERSITY

machine-break = no or s
not{operation-breakdown = pallern-plating) or
kind-of-breakdown(pattern-plaling) = any-else and
presenl-date = P

pattern-preseat-time %

duralion-break{pa
presenl-date = P
H/24+P = L

pattern-present-Lime

1-plaling) = H and

§]

L,

etch-present-time = P and
etch-duedale{A) = D and

e

(8]
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pro s 6(A) = & and
(D-P-S)%24%80 = Slack
Lhen ebech-strm{A] = Slack
) machine-breal = no or

nol{operalion-breakdown = chLiqd‘ or
kind-ofl-breakdown{etching) = any-else and
present-date = P

Lthen etch-preseni-time = P,

if duration-break{etching) = H and
present-dale = P and
H/24+P = L

then elch-presenl-time = L.

if presenl-dale = P and

sm-duedate(A) = D and
process-Lime7({A) = S

(D-P-5)*24%60 =
S sxm

then sm-strm(A) = SlaBRas

~=a-e~

if gp—preseut-timé%%)”
gp-duedale(A)Z PPy
process-Lime
{D-P-8) 24*60//

then gp-strm(A) =814

if machine-hreal =
nol (operation-Hr
kind-of-breakdow
presenl-date = P

Lthen gp-presenl-Ai

laling) or

if duralion- bré‘-
present-date™

H/24+P = a Py
then gp—presenIé’tﬂ?lgi\lnﬁmu“qq“ 81q8

if scl—pregrl;llulrenlprquﬁ'N UNIVERSITY
scl-duedato{(A) = D and
process-time3(A) = S and

(D-P-S)*24%60 Slack
then scl-strm{A) = Slack.

if machine-break = no or
nol{operation-beeakdown = scl}) or
kind-of-breakdown(scl) = any-else and
presenl-dale = P

Lthen scl-present-Lime = P,

if  duration-break{scl) = H and
presenl-date = P and
H/24+P = L



i

¢

then

if

then

if

then

if

then

if

Lthen

if

o
v

scl-preseni-_ime = L.

present-dale = P and
cm—duedate{A) = D and
process-1imel0{A}) = S and
{D-P-3)*%24%60 = Slack
cm-strm(A) = Slack.

preseni-dale = P and
profile-duedate(A) = D and
process-Limell1(A) = S and
(D-P-5)*24%60 = Slack
profile-strm(A) = Slack.

be-joblype = A and
beard-cul-processing- lee( ) P and
drilling-processing-time{A) = P1 and

plh- L[brvbsjpu—iLmL\A P2 dIL
panel-plating "pIUL§§$§¥¥F /}f/ = P3 and
dry-Tilm-processin me and
pattern-plat 1u°$ssxg—@?z§ = P5 and
etching-process$mg it
solder-mask-pr
gold-plaling-py

component-mar]
profile-process)

(P+P1+P2+P3+ P4+ P+ P6 PRIRAP0+PIB+D11)%Q/24 = S

[ B 1

driil-jublyp
dritling-pro
pth-processiifg
panel-plaling P3 and

g;{,l,f[l‘llxmpi)d wﬁﬁaﬁ%@gl?xﬁéjﬁdﬂps and
e eHUEAVINGRORY, UiIvESITY

gold-plating-processing-time(A) = P8 and
scl-processing-time(A) = P9 and
componenl-mark-processing-time(A) = P10 and
profile-processing-time(A) = P11 and
drill-wip-quantity(A} = Q and
(P14P2+4P3+P1+Po+P6+ DT+ PB+P3+P10+P11 )*Q/24
process-Limel{a) = S.

pth-jobtype = A and

pth-processing-time(A) = P2 and
panel-plating-processing-time(A) = P3 and
dry-film-processing-time{d) = P4 and
pattern-plaling-processiag-time(A) = PS5 and
ctehing-processing-!ime{)) = P6 and



then

if

then

il

then

if

then
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SR =T = PY7 an6d
j-plaling-pr {} = P8 and
Ccess lng- nd
component-mark ~prn(vbsxuv~txme{§) = P10 ap
profile-process ud—Lxmu(A) = P11 and

pLh-wip—qrus5LL (f) = Q ai
{P2+P3+P4+P5+PE4PT+P8+PS +? O*PTl)*Q/24 = S
process—{ime? (A = 8.
panel-joblype = A and
patnel-plaling-processing-time(a)
dry-{ilm-processing-Lime(A) = P4 and
pattern-plaling-processing-time{A) = P5 and
clching-processing-time(A) = P86 and
solder-musk-processing-time{(A) = P7 and
gold-plaling-processing-time(A) = P8 and
scl-processing-time(A) = P9 and
component —mark- 1FU(ebh Lime(A) = P10 and
profille-processings X» ‘Z/ 11 and
panel-wip-quanlil %‘ ﬁ’
(P3+P4+Ph+P6+DPTeRé 4 =
process—timeS(ﬁ'

a4 pet

I

—
W]
o

paltern-platli
elching-procesgf
solder-mask- prog
gold-plaling-pré
b(1~{U()l'HRlH‘“l-
component —mark-prograam——, . . P10 and
PlUiai”*plUC"“
dlf-v i p-quanl
(P;+P5+P6+P:T
process—Limed

pablern- J(,ﬁw)’éaﬂﬂsﬂéuﬂﬂﬂlﬂ El'la ¢

paLLer‘n— B @eo UNW fIT and
LLL’lﬂg-pFOL@SblI al

solder-mask-processing-time(A) = P7 and
gold-plating-processing-time(A) = P8 and
scl-processing-Lime{(A) = P9 and
component-mark-processing-time(A) = P10 and
profile-processing-time(A) = P11 and
patlern-wip-quantlily{A) = Q and
(P5+P6+P7+P8+DP9+P10+P11)*Q/24 = §
process-Lime5{A) = S.

=6 | yd
'.):= P7 and
A} € pg and

etch-jobtype = & and
etching-processing-time(A) = P6 and
solder-mask-processing-time(A) = P7 and
gold-plating-processing-time(A) = P8 and
scl-processing-Lime{A) = P9 and



.

S, s

then

if

hen

then

if

Lhen

if

Lhen

then
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coBippitent—mark- l1Ufc;44" time{A) = P10 and
HL;flzk-pru essing-time{A) = P11 an
eteh-wip-quanlity{A}) = @ and
{(PE+DPT7+PB+P9+P10+P11) *Q/94 = 8
process-timeG(A) = 8.
sm-joblype = A and
solder-mask-processing-Lime{A) = P7 and
gold-plating-processing-Lime(A) = P8 and
scl-processing-time(A) = P9 and
componenl-mark-processing-time(A) = P10 and
profile-processing-time(A) = P11 and
sm-wip-quantily(A) = Q and
{P7+P8+DP9+P104P11)*Q/24 = S
process-time7(A) = S,
gp-Jjoblype = A and
gold-plating- glu(eb@Ll m¢(A = P8 and
scl-processing-tip&f ﬁj}
component-mark-p P10 and
profile-prucesss
gp-wip- qudnlly;/,

(P8+P9+P10+P

process-time8

scl-jobtype

scl-processii;

component-mark- 8 Ef13§f"f = P10 and
profile-procesgir W ‘4‘ ® and
scl-wip-quantityf4

(P94P10+P11)*Q/24

process-Limgd

cm=joblype

coemponent-mars ] b = P10 and
BRad Lo P‘ﬁ%ﬁgﬁéfgﬂiﬁ’ﬂﬁmﬁé
cm-wip-quantit and
(P10+P1IGHUTAONGKORN UNIVERSITY
process-{ime

profile-joblype = A and
profile-processing-time(A) = P11 and
profile-wip-quantily(A) = @ and

P11*Q/24 = 8

process-timell1{A) = S.

—————————————————— APPEND-FUNCTION —=-=-mmmmmmmm e %/

append([],L) = L.

if append(L1,LZ)

then

1,L2) = [

append([X|11°



R - LENGTH-FUNCTION ===
legalvals{length{Y}) = inleget
l'.“xg ‘({}) = 0,
if length(Y) = W2 and
W = W2+1
then length([X!Y]) = W.
JE e OPERATIONS-BUFFER-DATABASE -——————-— e

board-cut-bulfer = [d1449a,d1086h].
deilling-buffer = [d1086h,d1388L].
pLh-buffer = [d1086h,d802¢].
panel-plating-buffer = [d802c¢,d1315b].

dry-film-buffer ”{dl“lab]
ﬁZ}d ,d1345b,dS381,d802¢,d1403u,

[d

Q\s

pattern-plating-buffer
d12424].
etching-buffer = [dll
solder-mask-bhuller
gold-plating-buffer<=]
scl-buffer = [d1398#

component-mark-buf
profile-buffer = [df

be-wip-guantity{

]

be-wip-quanti Ly
T TeEE o
drill-wip-quanti&
drill-wip-yuanti D4
by s

ot os S Aneind
panel-wip- qwa “M!"&):I!?KOBJ! UN'VERSlTY

panel-wip-quanlilty {(d1245h) = 658,

-

df-wip-quantily{(di343b) = 57,

pattern-wip-quantily{d1333a) = 4160.
paltern-wip-yuan li y(d49381) = 33.
pattern-wip-quanl (II”OQL) 1930.
pattern-wip- qLd“lli\(J:242 770,
pattern-wip-quani ily d802r) = 750,
pattern-wip-quanlily{d1345L) = 1865,

n

elch-wip-quantity(d14034) = 1616.
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sm-wip-quanlily(d927a) = 475,
sm-wip-quantity (d804g) = 1040.
scl-wip-quantily(dl1398a) = 733.
scl-wip-gyuanlity{d983g) = 380.
scl-wip-quantity(di230a) = 158.
scl-wip-quantlity{d1388L} = 33641,
profile-wip-quantity(d804g) = 2165
profile-wip-quanlity(d1086h) = 819
profile-wip-quanlity(d1301lc) = 3370
profile-wip-guanlity{(d1398a) = 480
profile-wip-quanlity(d1345h) = 510,
[ o JOBTYPES-DUEDATE-DATABASE —--—-----—oooo—- k/

multivalved({be-duedate(A)).

multivalued(drill-duedate(A
multivalued(plh-duedatedl

A

multivalued{panel-due
multivalued(df-dueda

»

multivalued(paLLurn4};; 

etch-du
sm-dueds

multivalued
multivalued
multivalued
multivalued
multivalued
multivalued

scl-du

PR NS S Sy

be-duedate(d1449a)
be-duedate{d1086h)

gp-duedajf [/

cm-duedafe /s

drill-duedate (d1060EG—=55

drill-duedate(d13

pth-duedate( (180212'%:1 alén'sni'u‘nﬁ‘ln gj']ﬁ’ﬁj
pth-duedate(d efi.ﬂw_AldﬁGKORN UNIVERSITY

panel-duedate{d802¢) =
panel-duedate(d124°b) =

an
10
14

17.

df-duedate(d1347b) = 17,

pattern-duedate{d1333a)
pattern-duedate(d1345b)
pattern-duedate(d1242a)
pattern-duedate(d1403a)
pattern-duedate(d802c¢)
pattern-duedate(d9381i)

elch-duedate(d1403a) =

L L L 1]

= 1
= 1

1S

4.
e



sm-duedale{dG27a) = 11,
sm-duedale{d804g) = 13.
scl-duedale(dl1393a) = 12.
scl-duedate(d983g) = 12,
scl-duedate{d1230a) = 12.
o

[

scl-duedate(d1388hL) =

profile-duedale(d804g) = 1.

profile-duedate(d1398a) = 7.
profile-duedate{d1086h) = 10.
profile-duedate(d1301c¢) = 9.
profile-duedate{d1345h) = 11.
JFE e OPERATIONS-PROCESSING-TIME

legalvals(board- Lhy—px<(~&xir\-t1me( A)
i
\

multivalued{board- “(HH’waiizy -Lime
S '{’f/

y
P &
4)

board-cut-processing 108¢
board-cul-processing “dﬂ'\-’ d
board-cul- pxonesﬁ;na-i\.~
board-cul-process i us®
board-cul-processiy
board-cut-processii
board-cul-process s
board-cut-processing
board-cut-processing-
board-cut-processingZ
beard-cut-processing-
board- (U!“Lf}LCaBl“g‘ ‘-;:tf:::f.
')uu&~Lal ProCessmy g :

uodxd cut processing= —L %@ f -g%}l
board- Lu’—p[UCeSB]Hd—flggé =0

board- uu—pro a?gqmlyﬁ ?E&QHY
board-cut- pro\e551u¢ Lme =

legalvals{drilling-processing-time(A) real,

) =
multivalued(drilling-processing-time(A)).

drilling-processing-time(d1086h) = 0.006.

drilling-processing-time(d1230a) = 0.008.
drilling-processing-time{d1333a) = 0.008.

drilling-processing-time{d1345b) = 0.007.

drilling-processing-time(d1358a) = 0.007.
drilling-processing-lime{d1388b) = 0.014.
drilling-processing-Lime{(d1301¢) = 0.004.

drilling-processing-time(d804g) = 0.004.
‘rlllln‘—pruvesq3ud—"m<\i1°08 ) = 0.007.
drilling-processing-lLime{d1103a .013.

= real.

189



g-process pg- Uit

1802

-processing-tim

drilling-processing-time{d937 = 0.004

(31449%4) = 0.007.

i { ¢) = 0.003.
drilliug—pru;ebslagwLimg(’8”7@) = 0,004,
a)

\

~

drilling-processing-lime (69836, = 0.008.
Dp (=3
drilling-processing-time(d9381i) = 0.007.

drilling-processing-time(d12204) = 0.009.

drilling-processing-time{d1254b) = 0.00

drilling-processing-time{d1265b) = 0.00

drilling-processing-time(d1242a) = 0,005
571 5

legalvals(pth-processing-time(A)) =
multivalued(pth-processing-time(A}).

pth-processing-time(d1086hk} = 0.006.

pth-processing-time{(d1230a) = 0.006.
plh=processing-time(d1301¢) = 0.0086.
pth-processing-time(d1333a
plhi-processing-time(dl S&QJ
LJL’x praoc ess i ng- ¢ :xl”(', )

pth-proc e:sxrg~'1m(
plth-processing-L!
pth-processing-
pth—progossinq~t?

pth-processing-Limed
ptu—pro<eggln0—

th-pe =i

A)L.X pracess:
pth-processing
pth-processing-

leg
mu L"' (pan®l=-p 1ng-processing-

9
4.
9.

J e

real.

sulvals(oanclyy B RFEAISAAANYTAE ) =

mL

CHULALONGKORN powygnsmo,

panel-plating-processing-Lime
panel-plating-processing-Ltime(d1230a)
panel-plating-processing-time(d1333a)
panel-plating-processing-time(d1345b)
panel-plating-processing-time(d1358a)
panel-plating-processing-time(d1388b)
panel-plating-processing-time(d1301c)
panel-plating-processing-time(d804g) =
panel-plating-processing-time(d1398a) =
panel-plating-processing-Lime(d1103a) =
panel—plating-prucwssiug—timc(dl419d)
panel-plating-processing-lime(d802¢) =
panel-plating-processing-Lime(d827¢)
panel-plating-processing-1 .me{d9%37a)
panel-plating-processing-Line{d983g)

i

]

i}

1"

"

0.007

0.00S.
0.007.
0.006.
0.006.
0.005.
0.005.
0. 007.

real

150



pancl-plating-processing-1ime{d938i) = 0.006.
pancl-plaling-processiug-time(d1220a) =0.005.
panel-plating-processing-lime{d1254b) = 0.005.
panel-plaling-processing-time(d1265hL) = 0.003.
panel-platiug-processing-lime(d12424) = 0.007.
legalvals(dry-film-processing-time(A)) = real
multivalued(dry-Cilm-processing-time(A)).

dry—film—pyorvsgl.%~lxn-(leBSh) = 0.004.
dry-film-processing-time(d1230a) = 0.004.
dry-film-processing-lime(d1333a) = 0.002.
dry-film-processing-time(d1345L) = 0.004.
dry-film-processing-time{d1358a) = 0.002.
dry-film-processing-Lime(d1388L) = 0.004
dry-film-processing-Lime(d1301¢) = 0.004.
dry-film-processing-Llime(d1398a) = 0.004.
dry-film- p'U(PRHJHQ-lime(d a) = 0.004.
dry-film- pfu(stAHB‘li{\ Q &é ; 0.002.
dry-film-process!| ng- [ u80 .

dry-film- p[ULQbSiU*:H?E?“)
dry-film-processinsSt,
dry-film-processiung®
dry-film-processi: g
dry-film-processing
dry-film-;rucessi

20O

ha N3 e DO

(o
]
V
"‘)
-
-
=]
|
F 2]
C
A
4"
w
o
C
e o e [ .

lpxz;a} v f € ( pattern-pl al TR T D '1“ ~Lime

mullly ‘.([.d[\,_"'. s v € 4 o

paLLurw—p'uLan~
patlern-plating-p! $iop:

patlern- pla\,mo g @W"ﬁ?ﬁ &Eé’
paLLeru—platlngapzo ‘bblng- me J =

(A)) =
lllt‘(.-\) ) .

0.007.
0.008.
0.00€.
0.008.

patl,ern—plat$ ngﬁs .0086.
patlern-plat ll'“ita(m;ﬂﬁgom ) 1l 007,

pattern-plaling-processing-time(d1301c) = 0.008.
pattern-plaling-processing-Lime(d804g) = 0.0C6.

pattern-plating-processing-time(d1398a) =

0.008.

pattern-plating-processing-time(d1402a) = 0.007
pattern-plaling-processing- t1me(dl419u) = 0.006.
patlern-plating-processing-time{d802¢) = 0.008.
pattern-plaling-processing-time(d827¢) = 0.006.
paltern-plating-processing-1ime(d9274) = 0.008.
pattern-plating-processing-Lime(d983g) = 0.009.
pattern-plaling-processing-tLime{d938i) 0.007.
patlern-plabling-processing-time(d1220a) = 0.006.
patlern- p,aLlug processing- Lim(\d19f'b) = 0.006.
pattern-plaling-processing—Lime{d12 65b) = 0.006.
patlern-plating-processing-time(d1242a) = 0.006.

2

o1



legalvals (= Lol roCessing-Line W{A)) = i
mult ivalued{etching-processing-Lime(A)).
elching-provessing-line{d10 oC]l, = 0,003,
etcehiing- LFJVUURiF;“!;uU’ili Ja) = 0,004,
elching-processing-Lime(d1333a) = 0,003,
etching-processing-Lime{d1345b) = 0.004.
elching-processing-lime(d1358a) = 0.003.
et.ching-processing-Lime(d1388b) = 0.003.
elching-processing-Line(d1301c) = 0.004.

clching-processing-time{d804g) = 0.003.

elching-processing-Lime(d1398a) = 0.004.
elching-processing-time(d1103a) = 0.002.
elching-processing-Llime(dl44%a) = 0.002.
clching-processing-Lime(d802c¢) = 0.004.
elching-processing-Lime(d827e) = 0.003.
etching-processing-time(d937a) = 0.003.

elching-processing-Lime(d983g),= 0.0041.

etching-processing-tine 38'5&?@9.?0!.

elching-processing-tima
etching-processing-t imed
elching-processing-t<
etching-processing-

solder-mask-process
solder-mask-processi
solder-mask-processin
solder-mask-processi

e Vot Vot oy :
SOiUcl "Alulbzx"‘ 100 e R

1.1 -
SOLUer—mMiash— plrroCeNgs

)& 0.007.

03.

0.007.

solder-mask-proces+
solder-mask-proces
solder—mask—pro-p::
solder—musk—uroﬁ%

9&’1“6‘%’4 D dne.

007.
0006.

e sk UL Amﬁxéi%ﬂ st

solder-mask-processing-ltime(d827¢) = 0.007.
solder-mask-processing-time(d937a) = 0.C07.
solder-mash-processing-time(d983g) = 0.007.
solder-mask-processing-time(d938i) = 0.0.
solder-mask-processing-time(d1220a) = 0.007.
solder-mask-processing-lime(d1254b) = 0.006.
solder-mask-processing-time(d1265b) = 0.006.
solder-mask-processing-time(d1242a) = 0.007.
legalvals{gold-plating-processing-Lime(A)) =
mullivalued(gold-plating-processing-time(A))
5(:-]&.1‘ bla L1115 proce 8511 ng-t <:(‘108611) = 0.0,
gold-pla txng-anLeagl:g»tiwv(dl??Oa) = @.0.

bd

o



gcl@—p}u' 2(d1333a) = 0.009.
gold-plat i Lime{(d1345b) = 0.007.
gold-?ILLL;ﬂ—;ruvekslrd~'imr(d1358d) = 0.0,
Sbld_u:leU“'PlU(G“EILB_‘imn(}lgg ) = 0.0,
gold-plating-processing-'ime{d1301c¢) = 0.007.
gold-plating-processing-time{«1398a) = 0.007.
gold-plating-processing-Lime(d1403a) = 0.0,
gold-plating-processing-!time{d1449a) = 0.005.
gold-plating-processing-Lime {d802¢) = 0.0.
gold-plating-processing-Lime{d804¢g) = 0.005,
gold-plating-processing-Lime{d827e) = 0.004.
gold-plating-processing-timc{d937a) = 0.0,
gold-plating-processing-Lime{d983g) = 0.0.
sold-plating-processing-Lime{d9381) = 0.0,
gold-plating-proces=sing-time(d .0
gold-plating-processing-time 0

gold-plaling-processing-time(
duld—platind~p[o<eu%xnk—'mey

QA
legalvals(scl- prj(<cs~ﬁ§§§imc
multivalued(scl- PIUiSfEEBg

scl-processing-lime
scl-processing-Lime

scl-processing-tim
scl-processing-Lime
scl-processing-time
scl-processing-time
scl-processing-time
-processing-time
bul—y~nvvssiu0-tl.‘

s(l pru(exslno—l
scl-processing-Lim

e 5iSif‘lifff;’,‘umﬁ?ﬁﬁﬁ‘““‘ﬁ'ﬁi"E”'ﬂﬂ
1-brocousn HOERRTIORY: PMIvERSITY

scl-processing-time(d1254b) = 0.004.
scl-processing-time(d1265b) = 0.004.
scl-processing-time(d1242a) = 0.004.

legalvals(component-mark-processing-time (A
multivalued{component-mark-processing-time

)) =1
()

component-mark-processing-time(d1086h) = C.0.

componenl-mark-processing ne(J1236Ga) = 0.0035
component-mark-processi ne{d1333a) = 0.005
component- ma'A—Uvu(uﬁ—:‘f~k ne{(d!] ) = 0.005
componenl-mark-pro: 1 d &) = 0.005
\umnx*vuL—ma:l-pxo > ( h) = 0.005
compouenl-mark-processing (¢ >} = 0,005

.

.

€O



compoite L - mMarh- i

component-mark-pro.

\u£1'v04i~malk- =
C el —mark-pi

mponteni-—mark-processi =
component-mark-procos: =
componenl-nark-piror =
componenl-mark-proces Li =
compounent-mark-processi L 14 8L) =
component-mark-proces=ing-11i me( 1’ 2204 =

componenl-mark-processing-time{d b)
uumponwut—mark-pruqu&lng-,'mx\d1’6 b) =
component-mark-processing-Lime(d1242a)

legalvals{profile-processing-Lime(A))
mullivalued{profile-processing-lime(A)).

profile-processing-time
profile-processing-Limefd

profile-processing-L9
profile-processing-
profile-processing
profile-processing
profile-processing-
profile-processing
profile-processing
profile—pruvv'“’

prx)f,:<’—lu:)c<*H;

profile-process
prolfile-procoss
proflile-processindy

profile-processliug
plofl‘v-grocosaing 5 mc'
profx]c—HIULUbb

S T
profx’o-procebsxﬂ tlme

CHuLALONGKORN UNIVERSITY
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