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Abstract

This research is the continuation of a series of studies about the on-site flow-
control technique in IC fabrication. It is different from those designs devel oped by
the traditional production planning and managing framework. It achieved three
aspects. First, we improve the wafer-interval -smoothness -short-val ue flow-control
technigue by putting “local-interval-smoothness’ and “ procedure-point-smoothness’
methods which produce better throughputs. Take the experimental process one as an
example, the yearly throughput of the single-process operating system increases
0.74% by the former method and 1.49% by the latter over the previous technique.
Second, we know by the data of different throughputs. At the same time we made an
important discovery, that the common practice of “bottlenecks decide throughput” is
debatable. It is“flow-control designs decide throughput”, not “bottlenecks decide
throughput”. Third, we made an introduction to the simulation program and gave
instructions as how to change some related program codes, when new ideas of

dispatching rule present. This would save considerable time for the coming users.
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Al 1 1 1 159% 27 85 % 151
A2 2 1 4 5% 18 95 % 342
A3 3 2 6 10% 9 90 % 81
A4 4 2 6 25% 22.5 75 % 67.5
B1l 5 4 1 10 % 4 . 90 % 40.5
B2 6 4 1 10 % 4 . 90 % 40.5
B3 7 8 1 15% 6. 75 85 % 38. 25
B4 8 4 1 10% 4 . 90 % 40. 5
B5 9 4 1 10% 4 . 90 % 40. 5
C1 10 2 1 25% 22.5 75 % 67.5
c2 11 2 2 20 % 9 80 % 36
C3 12 2 1 25% 22.5 75 % 67.5
C4 13 2 1 25 % 22.5 75 % 36
D1 14 2 2 5% 18 95 % 67.5
D2 15 1 4 5% 18 95 % 67.5
D3 16 1 2 10 % 9 90% 342
D4 17 1 1 10 % 9 90% 342
E1l 18 3 1 40 % 8 6 0% 81
E2 19 2 1 4 0 % 8 6 0% 81
E3 20 2 4 5% 18 95 % 12
E4 21 2 1 4 5 % 9 55% 12
F1 22 2 4 5% 18 95% 342
F2 23 3 6 10 % 9 90 % 81
Gl 24 1 4 5% 18 95 % 342
G2 25 2 6 10% 90 % 81
G3 26 2 6 10% 90 % 81
G4 27 2 6 25 % 22.5 75 % 67.5
G5 28 1 6 5% 18 95% 342




Cleaning

2. 2 3
2. 3.1

Pk > ICEERE

> . > HIE

B L . pmmH
A ‘ A l
v v £yse
| < il poglEd ||
sl SR SRR l
A
Ve

i’ N R

> REE <
%

[ 28]
2. 3.2
2. 2 [ 30]
Process step Machine Lots Mins
1. Al 1 30 Use Il aser to
Wafer marking | .D. on wafer (24
wafer)/ | ot

2 A2 4 30

Not
mar k



. A3 6 180 Furnance, 900
Pad oxidati on

. A4 6 240

CVD Nitride deposition

. B1 1 20

Phot o Resist Coating

. B2 1 10

Soft bake (90 )

. B3 1 FO0malsk | ayer
Active area alignment

. B4 1 20

Devel opment

. B5 1 10

Hard bake (100 )

0. cl1 1 20 Dry etching
Pl asma Nitride etching

1. c2 2 30 P( carsyma O
Phot o Resist remove etching)

2. Caro's D1 2 30 Wet:S@#) hod(H
Caro's photo Resist remove

3. E1l 1 15 Medium ion i mpl an:
Field implant

4 . F1 4 30

Cleaning

5. F2 6 600

Field oxidation

6 . D2 4 15

Pad oxide remove HF etching

7. G1 4 30

Cleaning

8 . G3 6 240

Gate oxidation

9. Vt E1l 1 30

Vt 1 mpl ant

0. G1 4 30

Cleaning

1. G4 6 260

Poly Silicon deposition (CVD)

2. B1 1 20

Phot o Resist Coating

3. B2 1 10

Soft bake (90 )

4 . B3 1 FOma2s k | ayer
Pl oy | ayer alignment and exposur e



25.

Devel opment

26.

Hard bake (100 )
27.

Poly Dry etching
28.

Phot o Resist remove
29. Caro' s

Caro's Photo Resi st
30." &/ D

N S/ D ion implant
31.

Cleaning

32.7 N

Ndrive in

33.

Cleaning

34.

CVD oxide depositio
35.

Phot o Resist Coatin
36.

Soft bake (90 )

37.

Contact alignment a
38.

Devel opment

39.

Hard bake (100 )
40 .

Contact etching

41 .

Phot o Resist remove
42 . Caro' s

Caro's Photo Resi st
4 3.

Cl eaning

44 .

Met al |l ayer deposit
45,

Phot o Resist Coatin
46.

Soft bake (90 )

B4 1 20
B5 1 20
C3 1 30 Plasma dry etchi
c2 2 30 BRl@dsma O
met hod)
D1 2 30 Wet met hod
remove
E2 1 30 "UsiegMscurrent
ion implanter
Gl 4 30
G2 6 180 Furnance, 950
F1 4 30
F2 6 170
n
B1 1 20
g
B2 1 10
B3 1 3Oma3s k | ayer
nd exposur e
B4 1 20
B5 1 10
oy} 1 20 Pl asma dry etchi
c2 2 30 BRl@dsma O
met hod)
D1 2 30 Wet met hod
remove
E3 4 30
E4 1 30 Sputter machine
i on
B1 1 20
g
B2 1 10

n

n



47 .

Me t

Me t

51.

Pho

52.

Pho

53.

54.

55.

Pho

56.

Sof

al

| aye

el opment

d

al

t o

to

oy

bake

dry

Resi

Resi

i vatio

Resi

bake

i vatio

opmen

bake

i vatio

Resi

rical

r alignme
(100 )
etching
st remove
st remove
n deposit
st Coatin
(90 )

n alignme
t

(100 )

n etching

st remoyve

par amet e

10

B3

nt

B4

B5

Cl1

c2

D3

G5

F2

i o

B1

g

B2

B3

nt

B 4

B5

D 4

D3

r

1 F0mads k | ayer
and exposur e

1 20

1 10

1 20 Pl asma metal etch]
machi ne

2 30 BRl@dsma O
met hod) machine

2 30 Wet method (after
met al l ayer)

6 60 Furnace

6 170

n

1 20

1 10

1 F0omass k | ayer

and exposur e

1 20

1 10

1 20 Wet etching

2 30 Wet met hod

1 30 Outside cleaning r

measur ement



N BREEESR O A G

2. 2

11



Process step Machine Lots Mins Not

[N

=Y
=

T R N N = T = T = T S S
O © o N o g » W N

=

N N N N N N N DN

P O 00 N O O o W DN

o

© 00 N O O A~ W DN

Wafer marking Al 1 30Use | aser to mark | .D.

on w@2fderwaf er/ | ot
Cleaning A2 4 30

I nitial oxidati on F2 6 300 Temp 10
Phot o Resist Coating B1 1 20

Soft bake (90 ) B2 1 10

N-wel | alignment B3 1 30 1st mask
Devel opment B4 1 20

Hard bake (100 ) B5 1 10

N-wel | ion implant E1l 1 15 Medi um i

Phot o Resi st remove c?2 2 30 Pl asma

Caro's photo Resist remove D1 2 30 Wet

(H2S04+H202)
10: 1 HF etching D2 4 10

Cleaning A2 4 30

Pad oxidation A3 6 180 Furnance,
CVD Nitride deposition A4 6 240
Phot o Resist Coating B1 1 20

Soft bake (90 ) B2 1 10

Active area alignment B3 1 30 2nd m:
Pl asma nitride etching Cl1 1 20 Dry e

Phot o Resi st remove c?2 2 30 Pl asma

machi ne
s photo Resist remove D1 2 30 Wet

Caro

Phot o Resist Coating B1 1 20

Soft bake (90 ) B2 1 10

P-field alignment B3 1 30 3rd mas|
Devel opment B4 1 20

Hard bake (100 ) B5 1 10

P-field implant E1l 1 15 Medi um i
Cleaning F1 4 30

Field oxidation F2 6 600

12



30. Pad oxide
31. Cleaning
32. Gate oxida
33. Vt implant
34. Cleaning
35. Poly Silic
36. Photo Resi
37. Soft bake
38. Poly 1l ayer
39. Devel opmen
40. Hard bake
41 . Poly Dry e
4 2. Phot o Resi
43. Caro's Pho
44. Photo Resi
45. Soft bake
46 . N+ al i gnme
47 . Devel opmen
48. Hard bake
4 9. N+ i on i mp
50. Photo Resi
51. Caro's Pho
52. Photo Resi
53. Soft bake
54. P+ ali gnme
55. Devel opmen
56. Hard bake
57. P+ i on i mp
58. Photo Resi
59. Caro's Pho
60. Cleaning
61. S/ D drive

o

(

t
(

S

S

(

t
(

S

e movVv

n
t
90

alignment

10
ch
t

(o]

t
90

t

(6]

t
90

(0]

H2F

deposition

Coat
)

0 )
i ng
remove

Resi st

Coat
)

remove
Resi st

Coat
)

remoyve

Resi st

13

ng

ng

ng

et ch5 ng
G1 4 30
G3 6 240
E1l 1 30
G1 4 30
(CVD) G4 6
B1 1 20
B2 1 10
and Exposure B3
B 4 1 20
B5 1 20
C3 1 30 PI
C2 2 30
remove D1 2
(H2S04+H202)
B1 1 20
B2 1 10
B3 1 30 5th
B 4 1 20
B5 1 10
E2 1 30 Use
i onpliamt er
Cc2 2 30
remove D1 2
B1 1 20
B 2 1 10
B3 1 30 6th
B 4 1 20
B5 1 10
E2 1 30 Use
i phant er
Cc2 2 30
remove D1 2
G1 4 30
G2 6

260

30

asma d

Pl as ma

30 Wet

mas k |

As +, h
Pl as ma

30 Wet

mas k |

B+, hi
Pl as ma

30 Wet

150 Furnance,

(



N o o O o o o o O
o © 00 N oo o b~ w DN

~
=

N N N NN

o o~ WN

~

© ©O© 0 00 0 0 0 0 o0 oo

O © 00 N o o »~ w DN

Cleaning

Phot o Resi
Soft bake
Contact al
Devel opmen
Hard bake
Contact et
Phot o Resi
Caro's Pho
Cl eaning
Met al | aye
Phot o Resi
Soft bake

. Met al | aye

ErROsur e

. Devel opmen
Hard bake
Met al dry
Phot o Resi
Phot o Resi
Al l oy
Passivatio
Phot o Resi
Soft bake
Passvative
Devel opmen
Hard bake
Passivatio
Phot o Resi
El ectrical

BPSG deposition

t Co
90 )

i gnme

100

hing

dep

90 )

al

100
t chi

dep

90 )
alig

100
etc

t re

par ameter

F1 4 30
F2 6 150
ating B1 1 20
B2 1 10
nt and Exposur e B3 1 30 7
B 4 1 20
) B5 1 10
C4 1 20 Pl asma di
mo v e c2 2 30 Pl asma
sist remove D1 2 30 Wet
ES3 4 30
osition E4 1 30 Sputt
ating B1 1 20
B2 1 10
gnBent &And 30 8th mask | ayer
B 4 1 20
) B5 1 10
ng C1 1 20 Pl asma 1
machi ne
mo v e c2 2 30 PI asma
Machi ne
mo v e D3 2 30 Wet met
| ger )

G5 6 60 Furnace
osition F2 6 170
ating B1 1 20

B2 1 10
nment and Exposure B3 1 30
B 4 1 20
) B5 1 10
hing D4 1 20 Wet et
mo v e D3 2 30 Wet met
measur ement 1 30 O

14



 FER 622 S FFR RS
e WL <:> B

15

(:) M
<:> -



16



17

[ 31]

. 2)



3. 3.
)
N =
T = 1
Ti,j = |
N, = l
Ni,jz
N,
3. 4. (Nij-N )T,
3.5

N*(T )T+ +T)

18



19

(2.



(28

20



21



Littsl e

L

[4]1L

=AW A

w



1, {
n

Litsl e

n

23



24



25



26

1
170 360 10 22 23
6.5536 6.6044 6.8355
0.0314 0.0388 0.0282
23 0.9808 0.9881 0.9954
0.0023 0.0022 0.0025
22 65.536 61.915 67.048
1.0831 1.3488 0.6048
8871.3 8935.6 9004.0
27.188 28.022 21.619
8703.1 8767.2 8832.5
26.125 27.265 25.264
a . /
b . 4 . 1
0. 74%
4 9 %




2 )
170 360 10 2 23
8.8984 9.0920 9.0903
0.0281 0.0302 0.0313
23 0.9232 0.9364 0.9368
0.0031 0.0032 0.0032
60.202 50.706 55.131
1.0498 1.6159 1.2470
6468.2 6555.0 6558.3
23.794 25.745 25.007
6298.3 6384.4 6385.8
23.605 23.166 24.027
3
170 360 1 10 )
5.0800 5.8864 5.9662
0.1620 0.0649 0.0818
10.438 9.6765 10.049
0.1880 0.1141 0.1056
52.369 60.927 59.482
1.8165 0.6502 0.7258
11111 101.96 103.40
1.9220 0.9537 0.9357
3706.8 3716.3 3748.1
15.065 22.904 13.975
3706.3 3715.9 3747.7
14.994 23.123 14.007
3652.3 3655.1 3689.6
14.050 26.950 14.746
3594.1 3609.7 3638.4
15.450 19.960 13.321

27




(through

40 N=170

4. 2
| C

put)

A .

4 . (10 )
N=5 N=80 N=1110 N=1
4 8 75. 2 102. 6 132. 2
408 6945. 2 8298(. 8 8|757.

28

161. 4
2 8758.

[



29

5 (10 )
N = 5|0 N=80 N=110 |[N=140 N=170
48] 1 ¥y 5. 2 10(2. 71131.7 161. 2
4 .11 4.0 4 | 6 5.6 6. 7
8
7T —
—-—
6
——
5
400 o 4
50 80 110 140 170 200
4.1
4. 1 170
2. 2.2



w N o DN

)
23
A.
4 ( )
( 170 1:1 10
8832.5 25.
6385. 7 2 4.
3689. 6 14.
3638. 4 13.
B. 23
4 ( )
( 170 1:1 10
10855. 9 79.
7488. 7 4 2 .
4527.9 17.
4515. 3 19.

30



23

8 ( )
170 1:1 10 )
11330. 6 69. 2
7594. 1 38.]1
4671.7 25.]1
4664. 8 26 .15

4. 6~ 4.8

23

23

[ 14]

2500 1500

31



( )

479480t s 282bot s

2500 1500

360* ~187.7 360* ~191.1

T+192

32



[9][10]

Star vatviooindance

[5]1[14]

(FCFS)

33



[12]

[ 32]

[ 33]



170 360 10 22 23 )
2 3

FCFS 97. 1% 59./88 8648.0
98. 1% 65.54 8703. 1
98. 1% 63./91 8708. 1
98. 2% 62. 34 8714.5
98. 3% 62. 44 8729. 7
98. 8% 61./91 87167. 2
99. 6% 67./05 ( )8832.5

a . 2 3 90 %

b . /

2
170 360 10 2 23 )
2 3

FCFS 93. 7% 44 .56 6368. 7
92. 3% 60./20 6298. 3
93. 1% 52 .72 6355. 8
93. 4% 46. 45 6366. 0
92. 2% 52.067 6288. 6
93. 7% 60./71 6384. 4
93. 7% 55./13 ( )6385. 8

23

35

90 %



170 360 10 22 23

23

( )

FCFS 85.51|% 36. 23 3675. 7

84. 46|% 5. 68 3652. 3

84.62% 48.03 3649.5

85.27|% 36. 32 3674. 7

83.91|% 48.68 3616. 3

84.69% 47 .50 3655. 1

85. 41% 51.81 ) |3B®HS .64

FCFS 2 3

363"
3509 ¢
360 ¢
36 3¢
357¢
360 ¢



[ 23]

[ 1]

MAI N. FO

R

Il CFAB. D

CL

Il CFAB. |

N

DI SPATC

H. FOR

MARKI

NG|

FOR

JOBTYPE]

FOR

CHKMARK}|

FOR

MUT I WRK|

FOR

OO N0 WIN|F

MUL TI1 WR

K2. FOR

=
o

DATA. FO

R

=
H

NODELAY

1. FOR

=
N

RETURNI1|

FOR

=Y
w

ASSGET.

FOR

RN
SN

GAIl NMAC

H. FOR

37




15

SORTI

ME |

FOR

16

SORTI

NG|

FOR

17

COUNTER

18

BACK. FO

R

19

RETURNZ2|

FOR

20

WORKDON

E. FOR

21

ENTERQU

E. FOR

22

STEPQU.

FOR

23

ORI GMAC

H. FOR

24

LASTMAC

H. FOR

25

MARKMAT

H. FOR

26

REMAI

NT|

FOR

27

MENDDON

E. FOR

28

REPORT.

FOR

29

FI'LE. FO

R

30

REMOVE.

FOR

31

I NI TLK.

FOR

32

T1I MI NG.

FOR

33

SAMPST.

FOR

TI MEST.

FOR

35

FI' LEST.

FOR

36

OUTSAM.

FORAMPST.

FOR

37

OuUTTI M.

F ORI MEST.

FOR

38

OUTFI L.

FORI LEST.

FOR

39

RAND. FO

R

40

EXPON. F

OR

41

MAKECOU

NT. FOR

38




D | g @
T

AR AR

< HeEsiE
iz

AR

AT EE]
JERIE A

=1k

RF R S

— AR T

A

B R
IR

39

(o)

5E L AmEEA T —
PR ERE

Rig

TEAIE

INO

AR AR IR T

[laveags oy <
e

(IR

A

BB —TER R
IR




main

L

makecount

init

initlk

jobtype

timing

.

V\

orkdone

menddone

idealM

~.

=

entiqre/ origmaﬁb{ | ach markmach workdone2
L S\ S —
\
stepqu marlyé dispatch idlemach
multiwrk nodelayl return2 multiwrk?2
assget sorting data back
N
sortime gainmach
6. 2
6. 2 3

40




29

657

85

89

90

95

(1

28

10

11

3(28)

3(28)

12

41




Abc(100)

Cmach(28)

capacity(

Del ay

( )

Fstep(61)

Fstep2(90

oup(28)

dex

ngroup+jobtype

bun( 3)

jbun(1)=28*6=168

OO NO|O|DW|IN|PF

b(28)

57~84

=
o

bt q

( )

[EEN
|

btyp

( )

[EEN
N

[ERN
w

vent

95

=
»

o}
o}

o}
decr
e

f

i rst

[EEN
6]

i ncr

=
»

| ast

[EEN
\l

oop

=
<o

size(110

)

[ERN
(o]

c(1~28)

machine mean repair-r

ti me

N
o

c(29~56

jmachine mean working

tim

1%

N
[y

mac hi

(i)

N
N

5000

N
w

trnsfr

N
N

grou

p)

N
(&)

N
(o))

grou

p)

N
<

(i)

N
(o)

N
O

(O8]
o

ob (3

w
iy

w
N

gt p(28)

w
w

tasks(2)

1S

types

W
($3]

umber

56

42



B|nwafer (2)

37/ori machs

38|(picl~pic?2

39 |pi ece

40|qga-~qf 85~90

41199 ~4q]j 91~94

42|queue (ga~qj)
43|randoml

441 r andom2

45|r emach 29~56

46| route(2, 90)

47 |r swor k machine percentage of
48|serti me( 3, 61)

49|si mt i me (360)

50({sti me (serti me)
51(stintval (|61, 61)

52|stintval 2(90, 90)

53|sum

54t ask

55|t as kg

56t i me

57|t i meq

58|t nwaf er

5 |trnsfr (10)

60|totaltaskKT( | ) I

6l{ncount (I ,[J) I J

62/ ncountr (I, J) I J

63|Nnsystem

subroutine sobtomeing secmutbr out i

mu |

ti1 wr k2

43

wor k

ne



EEEE RS S SRR RS EEEEE LSRR LSS EEE LSRR EEEEE LR R R R R R R R R

*

khkkhkkkhkhhhhhhkhhkkhkhkhhhhhhhhhhhhhhdhhhhhhhhhhhddhhhdddhhhhrddrhkkddddhhhrrxxx

Subroutine sortime(group)
Include 'ICFAB.DCL'
Integer 1,j,group,jobtq,taskq,temp
real X,y,samet1(5),sameg(5),samet2(5)

doi=15
samet1(i)=0
sameg(i)=0
samet2(i)=0
enddo

khkkhkhkkhhhhhhhhhkkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhddhhhhdhhhhhrrdkhkhkhkdddhhhrrxxx

* (2002); firstin, first out
EREEEE R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
Irank(group)=9'!
if(Isize(group).gt.0)then
temp=lsize(group)
doi=1,Isize(group)
call remove(lfirst,group)
cal file(llast,85)
enddo
endif
if(Isize(85).gt.0)then
doi=1temp
call remove(llast,85)
call file(lincr,group)
enddo
endif
EEEEE S S S S EEEEEE TS S EE LSS SRS S EEEE LSS SRS EEEEEEEEEEEEEEEEEEEE R RS
if(Isize(group) .gt. 0 )then
do I=1,Isize(group)
call remove(Ifirst,group)
if(trnsfr(11)==1)then
call file(llast,90)
else
jobtg=trnsfr(2)
taskg=trnsfr(3)
if((group .eg. 2) .and.(taskq .eg. 2)) then 2
trnsfr(9)=trnsfr(1)-30
endif
x=(ncount(jobtq,taskq)-0.0)
y=ncountr(jobtg,taskq)-ncountr(jobtg,ntasks(jobtq))
N

trnsfr(12)=(x-y)/(ta(j obtq,taskq)* zz(jobtq))

-
N

e if(jobtg==1)then

trnsfr(12)=fstep(taskq)* sertime(j obtq,taskq)
else

trnsfr(12)=fstep2(taskq)* sertime(jobtq,taskq)

_ endif Dy




if(jobtq .eq. 1)then
trnsfr(12)=fstep(taskq)
elseif (jobtg .eq. 2)then
trnsfr(12)=fstep2(taskq)
endif

doj=1,5
Lrank(85+j-1)=12
If((samet1(j)==sertime(int(jobtq),int(taskq)))
& .or.(samet1(j)==0))then
If((sameg(j)==route(int(jobtq),int(taskqg+1)))

& .or.(sameg(j)==0))then
if ((samet2(j)==sertime(int(jobtq),int(taskq+1)))
& .or.(samet2(j)==0))then

samet1(j)=sertime(int(jobtq),int(taskq))
sameg(j)=route(int(jobtq),int(taskg+1))
samet2(j)=sertime(int(jobtq),int(taskg+1))
call file(ldecr,85+j-1)
exit
end if
end if
end if
end do
end if
end do
end if
return
end

khkkhkhkhhhhhhhkhhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhkhddhhhdddhhhhrrdrhkkhkdddhhhrrxxx

khkkkhhkkhhkkhhhkkhhhhhkhhhkhhkhhhkhhhhhkhhhhhhdhhhhhhhhdhhhhhdhhhhhdhddhhhhddhhhrdhxdx

Subroutine sorting(group)

Include 'ICFAB.DCL'

Integer 1,j,group,upgroup,temp
real x,y,sametime(6)

doi=1,6
sametime(i)=0
enddo

khkkkhhkkhhkkhhhkhhhhhkhhhkhhhhhkhhhhhhhhhhhdhhkhhhhhhdhhhhhdhhhhhdhdhhhdhddhhhrdhxdx

first in, first out(2001)
EEEEE R R R R R R R R R R R R R R R R e R R R R R R R R R R R R R R R
Irank(group)=9'!
if(Isize(group).gt.0)then
temp=lsize(group)
doi=1,Isize(group)
call remove(lfirst,group)
cal file(llast,85)
enddo
doi=1temp
call remove(llast,85)
call file(lincr,group)
enddo
endif
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*********23 28
if(group==23)then 23
if (Isize(23)>0)then 23
do i=1,Isize(23)
call remove(lfirst,23)
jobtg=trnsfr(2)
taskg=trnsfr(3)
upgroup=route(int(jobtq),int(taskg-1))
Irank(90)=12
if(upgroup==28 )then 28
trnsfr(11)=3

trnsfr(12)= (x-y)/(ta(jobtq,taskq)* zz(jobtq))

~ )

e if (jobtg .eq. 1) then ™
trnsfr(12)=fstep (taskq)* sertime(jobtg,taskq)
else
trnsfr(12)= fstep2 (taskq)* sertime(j obtg,taskq)
_ endif Yy,
e if(jobtqg .eg. 1)then ™
trnsfr(12)=fstep(taskq)
elseif (jobtg .eq. 2)then
trnsfr(12)=fstep2(taskq)
endif

~ /

call file(ldecr,90)
ese
cal file(llast,23)
end if
end do
end if
end if
if(Isize(group) .gt. 0 )then
do I=1,Isize(group)
call remove(Ifirst,group)
jobtg=trnsfr(2)
taskg=trnsfr(3)
x=(ncount(jobtg,taskq)-0)
y=ncountr(jobtq,taskq)-ncountr(j obtq,ntasks(jobtq))

e N
trnsfr(12)= (x-y)/(ta(jobtq,taskq)* zz(jobtq))
~ J
/7~ if (jobtq .eq. 1) then ™
trnsfr(12)=fstep (taskq)* sertime(jobtg,taskq)
else
trnsfr(12)= fstep2 (taskq)* sertime(jobtg,taskq)
\_ endif Y,
e if(jobtq .eg. 1)then ™
trnsfr(12)=fstep(taskq)
elseif (jobtg .eq. 2)then
trnsfr(12)=fstep2(taskq)

_ endif Yy,
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doj=1,5
If((sametime(j)==sertime(int(jobtq),int(taskq))) .or.
& (sametime(j)==0))then
sametime(j)=sertime(int(jobtq),int(taskq))
call file(ldecr,85+j-1)
exit
end if
end do
end do
end if
return
end

Subroutine multiwrk2(group)
Include 'ICFAB.DCL'
Rea large
Integer 1,j,k,group
real  countcom(6)
large=-1000.0

call sorting(group)

doi=1,6
countcom(i)=-1000.0
end do

doi=15
if(Isize(85+i-1) >=cmach(group)) then
call remove(lfirst,85+i-1)
countcom(i)=trnsfr(12)+9
trnsfr(12)=trnsfr(12)+9
call file(ldecr,85+i-1)
else
countcom(i)=-1000.0
end if
end do
[rank(90)=12

if (Isize(90)>=6)then 23
call remove(lfirst,90)
if (trnsfr(11)==3)then 28
countcom(6)=trnsfr(12)+50
trnsfr(12)=trnsfr(12)+50 ] 28
countcom(6)=trnsfr(12)+9
trnsfr(12)=trnsfr(12)+9 ] 28
call file(ldecr,90)
end if
ese
countcom(6)=-1000.0
end if

doj=1,6
if(countcom(j)>=large)then
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large=countcom(j)
else
large=large
end if
end do
IF(large .EQ. -1000.0)THEN
TRNSFR(1) = MACH
TRNSFR(2) =0.0
TRNSFR(3) = MWT
TRNSFR(4) =0.0
CALL FILE(LLAST,(NGROUP+GROUP))
else
do k=1,6
if (Isize(85+k-1)>0)then
cal remove(lfirst,85+k-1)
cal file(ldecr,85+k-1)
if(large .eq. trnsfr(12)) then
call data(85+k-1,group)
exit
end if
end if
end do
end if

call back(group)

return
end
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