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(for 1BM S/360, 1130 and 1800) AT
d lﬁesearch Triangle Park, N. C. 27709

This form should be completed and submitted with the program package to PID at the address shown above. Standards and
instructions for submitting programs are in your User Group Reference Manual or the Contributed Program Submittal
Standards Manual available from PID.

(1) Program Order Number 1o be filled inby PID) . . . . . . . . . . . 360D-23. 1. 003

©)
®@

Name of Author [if different than submitter's) .

smem TYpe (mat’.‘hlnel Cor s e a e w e w e e e e A e e !S N / L 3! 6 L ol : i L L L i ,

. |l IWOo-STAGE. . I W.Q-DIMENS]I.O|

INAL TRIM /. II/ QR CUTTING |
lSTOCK., PROGRAM . . . . . |

@ Submitter's Name (direct technical inquiriesto) . . . .__Carol E. Shapesy
@ Submitter's Address . . . . . . . TBM NEw YoRK. PUBLIC SECToR OFFicE

59 MAZDen LANE-
New York , ANY 10038

@ Title of Program . . . . Two=-Stage, Two-~Dimensional Trim Program II

 Submitter’s User Group Affitistion Code and Installation Code . . . . . . . . . . . s [PK . |
(®)  submitter's Own Program Identification and Suffix (optional) . . . . . . . . . . . . ... IL.R2 D |R|
PrimarQSubijode.............................LLJLo..l.J
@ Secondary SubjectCodes . . . . . . . . . . . Ii..i.-.ﬂl I_Z._S..f.)_] l—-——"-—J I—-—-'——J
(2)  Operating or Monitor System Requirad l©os36.0, , . |
(3)  New or Revision Code (if revision, show prior Program Order Number initem 1) . . . . . . . . . Y
Q) YewCompleted . . . . . . . . ... ... L6 9
(15)  Date of Submitual . [0 32569 ]
Documentation (number of original pages submitted) - . . . . . . . . . ... .. '—On—o-nial—l
@

Abstract (shauld contain sufficient information for a resder to determine the value of the program). Listed on
the reverse side of this form are subjects which may serve as a guide for a descriptive abstract,

1




CONTRIBUTED PROGRAM LIBRARY SUBMITTAL FORM

Subject Guide

a. Purpose

b. Programming Language used

c. Version and modification levet or relesse number of 1BM Programming System used, or program order number
for non-1BM authored program used -

. Field of application

Type of routine {main program, subroutine, stec.)

Specific description of machine requirements

Engineering Changes (EC) level of equipmant {if pertinent)

e ~p o

ABSTRACT
Two-Stage, Two-Dimensional Trim Program II provides a linear programming solu-
tion to the two-stage two-dimensional trim or cutting stock proplem. This problem
can be described briefly as follows. We have a supply of material which is stocked |
(or produced) in one or more fixed rectangular sizes, each size having a fixed cost
per unit associated with it. We also have a list of smaller rectangle sizes together
with the numbers desired of each size, which are to be produced by cutting up stock-
size rectangles. If any of these rectangle sizes (w x £) mavy be cut either w or £ or
£ x w, the program will take advantage of this freedom. The stock-size rectangles
stages -« fi e re i i i i i ‘
parallel to the length edge, and then each strip is cut individually in the perpendiculak
direction. The cheapest way of cutting up stock to fill the orders must be determinevf.
The program will handle up to 10 stock sizes and 50 order sizes, as presently
compiled. For these dimensions, the program requires about 100 bytes of
memory for execution. It is an independent routine, coded entirely in FORTRAN,
There are no other special machine requirements bevyond thoge for 05/360.

DISCLAIMER

Triangla Universitics Computation Center UCe)
FWmmﬁﬁmﬁm%uted
pregrams and does not test or maintain them. They
are distributad essentiatly n the original form sub-
T T T T TR TULL TOT a8 AHE, TR,
mekes any warrenty. expressed or implied, as to the
documantation, function, or performance of the con-
WIS OTo g wnito,

{Please attach additional pages ifnecessary) . . . . . . . . . . . . . . . . . . Totalpagessttached — __ ___

Permission to Publish
“I hereby give anyone permission to reprint, reproduce, and distribute this program to anyone eise,”

Signature of Submitter and Date 2-25-¢9
Signature of Installation Addreses @vwf £
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Complexity of Pattern

Average

No, of Order
sizes plus
permissible

Maximum
Stock

Average No.
Rectangies
per strip

of

No.,

Grid
Size

No. Strips
per pattern

Percent
Wasie

of
Iterations

No.

Stock

C.p.u. Time
{in seconds)

Dimenaion

Sizes

rotations

1.0

10 x 25

9. 65
2. 67

10 x 25 Lo

5

4.

18 x 20
115 x 230

2.4

03
28. 98
26. 09
13, 07

9.51

10. 65

14

1.0
Lo

2.0

L0

1.

ju}

Lo

40 x 25

2.

25

10
14

Lz
L7

20 x 40

L9
7.6

37

.25
2.0
Lo

48 xi1d4
122 x 76

33
101

2.1

22

1L 7

89 x 240
44 x 38

11

iL12

50
78
208

32

14. 8

2
1

34
132

3z
45

40. 4
185, 3

100 x 200

i0.

8.

.25

50 x100
116 x 264

4.2

2.82

241

34
52
51

189. 9

125
.25

L9

Lz
2.8

13, 90

62
139
298

9L 7
276.8
325.0
435, 1

50 x 100
50 x 100

100 x 200

4, 46

3.9
9.8
10. 8

z. 24

54
56
49

. 25
.25

i
1 35

195
295

100 x 200

6,4

448, 0
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D. Sample Problem

Below is a listing of the input deck for the sample problem discussed eariier under

- EXAMPLE PROBLEM

.5
210, 210. 441y,
13z. 180, 2376,
155, 200. 3100.
14. 36, 1500.
15, 62. 1000,
14. 23,5 700,
22, 59, T00.
56. T 23. 650,
25, 60, 175,
16,5 33, 750.
16.5 3. 126,
25.5% [T 2000.
20. 57.5 250,
28, 13. 300.
15, 35, 1100,
15, 24, 3000,
16. 2245 1800,
16. 32. 900,

[ IS S RPN

-

"input-Ouiputh!,

ool
002
003
004
005
006
o007
[+]¢1.}
009
olo
011
012
0113
Ole
015
016
o7
o18
019
020
021

o022

The following ia the output produced from running the sample problam. This problem required
56 seconds of c. p.u. Hime on & Model 65 running under O§/360, MVT, Varsien 15/16,

FXAMPLE OpOALFM

GRIN= [N Lol o

STCOK RECTANMGLE STFFS AVAILAPLE

WIATH LEACTE
132.00n0 18¢.7019
15%,0¢C2 2Lr.coan
21¢.07c0" 21c.00Cn

ORDEREDN RFCTANGLE STZFS

RICTE LEACTH
12,1°0¢ PRLLCDD
14,020 16,0000
14,0000 73,8097
15,9902 &7 .00
TE.07C0 5, G0
15.77909 14,0007
1£,9000¢ 22,5617
1£.270C W ree
16,5000 13, reAn
1£,50CT 31,0009
20,0000 57,5007
27,3202 59,0030
27,500 14, 070C
23,7969 56.01°07
Fe,n0ns A0, 0097
PELERCE g, Ccan
2R,.1103 13,7097
21,0000 16,5000
11,0909 1645001
15,0900 15,5007
16,7907 L4, CoCn
56.27C0 13,0007
6r, anne 25,0000
AR 004 25,8000

FCST PFR aNYT

23780000
ST Legen
4atr,oran

HIMWTTTY

BrTAT AN
1IR30,
101,
1(‘-,’\ﬂ.
1100,
000,
1294,

er Dy,
T80,
1725,
PR,
e,
ACTATION
QNTATIAN
175,
2000,
M.
ACTATICN
RETATION
ROTATION
RPYATINN
£50,
POTATICN
RETATICON

- 24 -
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EXAMPLE PROBLEM

PATTERN STCCK STZE TQ BE cuT NO, DF TIMFS NO, OF WIDTH OF COMPOSITION OF FACH STRIN
NUMEBER WIDTH "LENGTH T0 BE CuT STRIPS FACH STRIP PIFCES WIDTH LENGT
1 132.cc0Q 180.0000 142.857) 2 66.0730 T h6. OCCN 25,5077
2 132 .0000 1Ad.0000 13.8C70 ‘ & 22,0790 3 22.0007 %a 00
3 172.0c8cC 18¢.ccCe 18.B88A 3 14,0000 1 14,0000 25,0090
& 14.700" 23.500)

[ 15.0%20 1 15. 0C o0 35.%0C0"

& 15.%000 26,79( >

5 132.cCCcCC 180,0C0n 15.2760 A 15.01n20 1 15, 00CN PN v
] 15,2000 24 ,00M)

1 2¢. 0000 3 29. 000" 57,5007

1 22.070 3 22.0000 59,CaCH

5 155,8CC0 20G.00n¢ 13.4166 2 1£.000C ] 16. 0067 22.500"
: 2 16,3009 22,000

4 23,0770 2 22.5CC0 16.0000

3 ?3.0000 56,0000

i 31.0000 12 It.oeen 16,.50C)

bl 2lo.coece 2irc,ooece ?8.5879 2 15.0020 3 15.93CC0 A2.0000
1 15.000" 74 ..0000

Q 16.077¢0 1 15. 0¢Ce 24,0000

& 16.9000 22,500

2 L. 0CO2 32.0060)

1 315.,070¢C 15 36,0000 14,0001




1

12

13

132.0000

155.0000

210.006CQ

132.0000

21C.GCCC

155.0CCC

"155,0000

180,90n0¢

200.0000

210.0000

180.0000

210.0000

209.0000

200.0000

17.0142

29,6997

5.1592

23,1502

17.7728

21.A749

15. 0000

20.0000

22400230

15. 0000

16,5000

23,0700

15.0090

3£, 0000

14,0010

15. 0000

15.0070

16.0970

16.500C

23.0000

60,0000

16.%53N0

23.0n0n0

N Ay o

[}

15

L1 S

L ]

15. 0000
15,0000
159000
20, 1000
22,0000
15,0000
15.0000
16,5000
22, 50€0
23,9000
15, 0000
15,0000

36. 0000

14.2000
15.00C9

15.0000
15.3000

15,3000
15.3000

16, 2000
16.0000
16. 5000

22,5000
23.000n0

60. 000D

16,5C00N

22.500n0
23.0C00

62,0007
35,0009
24,0009
57.5007
59,0009
35.0000
26,0009
22,7009
16,0089
56,7009
£2.0007
24,0003

14.0000

36 .0000
62.0007

35,0000
24,0000

62,0007
24,0009

22.500%
37.0007
33.0007

16,0007
55.0009

2%. 0007

33,3000

16. 0000
56,0000




14 210.0ccC 210,0000 4.6875%

15 155.0000 230.0c00 2,6300

SQUARE UNTTS CuUT TA ABOVE PATTERNS 11009234,000

SQUARE UNITS CUT INTH ORDERED STZFS10925RE1.000

SCUARE UNITS WASTED 83372,00C
PERCENT WASTE IN ABOVE PsTTERNS 0.757
ITERAT tONS 53

SOLUTION NPTIMAL

15,0030

1&. 000

2R, 0000

16,0090

1. 0000

16,0090

23.0010

WO e

it

15

-

Lo s ]

[V

Ls.0000
15.0000

15,0000
14. 9000
L&.00CD
28, 2¢c0°
36.700N
15,9000
15.7002

I4.30nn
16. NOOEC

22.5¢Cn
230000

62,00¢"
24,0000

24.000"
272,508
32,0000
132.0G600
L4.noc”
EL M Inl o
24,0010

22,500
LEMY Ot

156,000
56.000"




OPERATING INSTRUCTIONS

There are no special operating instructions; all normal OS
procedures are followed, The program uses the usual input and
output data sets, logical units 5 and 6 respectively, and one scratch
file (logical unit 2).

There is one error exit in the program, which occurs in the
Gaussian elimination subroutine PIV@T. If round-off error has
reached the point where no pivot row can be found, the program will
exit with an appropriate message, This exit has not occurred in any
test runs but is provided as a safety measure. The scratch data set
used by the program is a standard FORTRAN unformatted file (logical
unit 2). At each iteration of the solution algorithm, the new pattern
which is to be entered into the basis in the next linear programming
step is saved. Each pattern produces r+l logical records, where r
is the number of distinct (different size) ''strips'' in the pattern.
(Strips result from the first cut and are as wide as some ordered
width and as long as the stock from which they are cut.) The first of
these logical records is 4 - NREC + 4 bytes long and the rest are
4 - NREC bytes, where NREC is the number of ordered rectangle
sizes plus permissible rotations. The file is "rewound" at the
beginning of each new problem in the batch. In testing the program,
the following Job Control Language Data Definition statement was
used:

//FT02F001 DD DCB=(RECFM=VB, LRECIL~=404, BLKSIZE=7294),
UNIT=2314, SPACE=(TRK, (20, 20))

- 28 -
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FLOW SUBROUTINE (Main Program)

T aovtalize
oo blere

=2

/BOTPUT \

Wreite
auvy

so Wu'rion

131 \c.% sahNien

as \eXe ﬂ-uf\e&l

¥ The numbers above the boxes on the flowcharts refer to the external

statements in the corresponding FORTRAN subroutines,
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SUBROUTINE INPUT - page 1 of 2

“cn.,l""a.q%-\ 03)
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e et otte s e
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SUBROUTINE INPUT - page 2 of 2
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SUBROUTINE SETUP

Eoter
SETLUP

w2
Sex e
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“ |
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‘ Q.e"n.ﬂ-f'\ )
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SUBROUTINE COLUMN - page 1 of 5

F_h *e-

CPHLUMN

i \le w 271
Ve eor A‘—)U@Lue trus

Fom vosis Cor 4 V()
'\f\uqf'se

w20
=2
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x Apt- N I N ¥ 3
Bhock, Lwdex
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Yo Becos

Inidiallae ey IT we
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wdax TI T et esk
A 4 F\'oc.\’.‘ \21\3‘“\
PrIce (TT)

W4
Fal

o

T eikioNime
arroe. Ve Ex
J w1

‘e 3T ed

. Trnerease
\roex ofF

\ 1
I AVarkest < ey
Bt e \.1\3'\\4\

e\

T rerease
order gadite

Vdew

o 3
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SUBROUTINE COLUMN - page 2 of 5

W B0 '
c\hf XNW
ond valse _Y
hVechors g
TRTe

« 'S

oy
Clmne AN
v choe e

2z sy

CLRWEY A

\eu-$ Teaghiue

Mol ue

..JL. s..\.
1“\*\.-...\\‘._ VCK ~'LwaD -
Dhock L edex
AT

3o WERTW (T 3 I)

ek 3T ‘oo Record:

ndex - T O X S
(:) 3™ Svechent : =1

Yook, \enad.

:L "Bl JL
Toraolise T oereoss
index ¥ on OTOr L AN,
YV vedker ‘ol i.-n&t*.s.\xsl

% 5%
Tatroline

ordec l..p\é.W‘l
trdew T o 4




SUBROUTINE COLUMN - page 3 of 5

oM » 52
et TNEW ve Twmorease
(Y. V- \ .
F_Aﬁ**:ﬂ A £ 8 s M b
< \Qﬁs‘\"t\

Yok CURNET Tov-aliza
=V CK&AVE) OSTA@e v A
_cest (33 wdex T )

Fave ok
ndex, cuT et
‘o ey paterara,
ol T X

“ 53
< \eonr
TReQ L
N e;ehec Yo
oo

)

Teoocew widtag
Vsed ' L

= TNOEX(K

7 nwed
T roressge, Trarvesse

T Rea 2 () S rdar ' i,
oy 4 odee T wy d

~

Redoce

WSAVE gy
T w (T
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42

Chmor TN0OEX

[Omdh vadloe W
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Fg'a veckoe
P newos
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(45—

Trntralise
oscdar widin
tndex TX
5o 4

1

~AiRe\iae

Len%“lh Lhaex

value Maus
Tor 4aV(X)

\533

w2
Ser
YICTS INET )

= Vi) +PRICEDD)

Wom 4

Bmemed,
put V] ogx(\ﬂb I\-,

¢xxy)

= T\

Ww\S \IE

SUBROUTINE COLUMN-- page 4 of 5

Trocrecse

Yay Ak

N
.
Toex ()

=0
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SUBROUTINE COLUMN - page 5 of 5

wes

C,\c.o.c! *weEa iy

o Beves

o e
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Reduoe
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e3> Srwony (O
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we |

LTeeavrgose

_ Y TRead L)

\ay 1, wwaere
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Redovee Y
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e he FREQ L
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Tergose
Orde e widds,

Lrndey LL
by 4
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SUBROUTINE PIVOT

e

»9 .
Hu\-’cie\s “auw
col\ ba wn

o Sare, e st
el l
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-39 .




SUBROQUTINE OUTPUT - page 1 of 2

Gn‘\'er CuTeuT )

» \o

Rew' nd
Porrec
Rrakch “’\-u.ee

Imtaline

Totiadles Rewind

arg Q&.‘\'*‘!"ﬁ ?Q'*'*ep‘\

nuanpe o "\'m (ﬂ.)
I} .z |

Trairialige

ferrecn

Tedex W

Storistics

WwWel e

Minte rwﬁd
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SUBROUTINE OUTPUT - page 2 of 2

TaiKat -
Or der usdien

o v

Leodndwe
> Pool\ewm
StoMwacs
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B, List of Important Variables

The following are the COMMON variables used in the pro-
gram, which include all of the important variables.

Variable ' Explanation
ALPHA EBCDIC identification for current
© problem.
sw Vector. SW(I) is the width of

the Ith stock rectangle after the
rectangles have been sorted in
ascending order of width,
Corresponds to W in "Method"
section, e

SL Vector. SL{D is length of the Ith
stock rectangle after the rectangles
have been sorted in ascending
order of width, Corresponds to
L in'"Method" section,

C@sT Vector., CO@ST(I) is the cost per
rectangle of the Ith stock rec-
tangle, again after sorting by
width, Corresponds to Cin
""Method" section,

w Vector. W(I) is the width of the
Ith ordered rectangle (where the
list of rectangles now includes
any rotations permitted), after
the list has been sorted in
ascending order of width,
Corresponds to w in '"Method"
section,

1 Vector. L(I) is the length of the
ordered rectangle, again,
after sorting by width, Called
£ in the "Method" section

D Vector. IXI) is the number of
rectangles of the size W(I) by
I(I) which were ordered. This
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