fil 7 el i i
W T E R G 2009-14-4-1

H144% H4%%, 2009, 4.

An Implementation of Cutting-lronbar Manufacturing
Software using Dynamic Programming
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Abstract

In this paper, we deal an implementation of the software that produces sub-optimal solution of
cutting-ironbar planning problem using dynamic programming. Generally, it is required to design
an optimization alogrithm to accept the practical requirements of cutting ironbar manufacturing.
But, this problem is a multiple-sized 1-dimensional cutting stock problem and Linear Programming
approaches to get the optimal solution is difficult to be applied due to the problem of explosive
computation and memory limitation. In order to overcome this problem, we reform the problem for
applying Dynamic Programming and propose a cutting-ironbar planning algorithm searching the
sub-optimal solution in the space of fixed amount of combinated columns by using heuristics. Then
we design a graphic user interfaces and screen displays to be operated conveniently in the industry

workplace and implement the software using open-source GUI library toolkit, GTK+.
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» Keyword : AXHE=HEA| (cutting stock problem), SXA|2lH

cHA|El (cutting ironbar plan)
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Fig. 1 Process of Cutting Ironbar
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Algorithm Cutting—Ironbar Planning
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Fig. 3 Algorithm for Cutting-Ironbar Planning
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Fig. 4. Software Framework
2 A FHol FEA7E dEEE o]
Al "ol & Agsta, FY A2 Fe

Eoll A= o] itk AR 5 FEA el tigk
AL R, A2 Ad AY A A6l A
ﬂ'c‘f}oi 2 AYS AAst 2 AE ElolE
A A AL ZA HA B E A=)
2 o ES Agsls E2Ae] REo] 5§
Eﬂ =2 Xﬂi At dHolE, AYAE ElolE<]
deole] B RES /‘1~9~1} 2l
T2

:rL

e

ta
1
o

oft
bl
_O‘L
K
o
2

2. GUI &A
Bl 7]Wke] GUI 2y Wi 28 Abgslo] shd 74
I GUI P84 AA7} oloizom, we ek



6 $¥.74 ﬁl—j ]}:#&d—a DH‘H)CWL(ZOOg‘ 4)

Hol /I
GEED
o

ER ERECEE

1

10

=,
=

724 44 99

gl 5.

el BES

T
DRE R
A

D

A% AYA 24 99

A

oolate ol A

Fig. 5. GUI Design of Main Windows

TAI AFA H2ES AR F(11), o] =RdAE 204

ZREENYS AARINTE (2" bHellA] HolxRol, 249
o] FEA Y, AndZ A, A £ 2dE vl

=19] s ookl ddsta, FrA o= Wl ¥
Hho} =gl deiul, o 7HeAE T g
A AQj T g Agje] dyAos ghnwd, Ad A
A A]lo] ThsdiAle, AHEAPE e AY S 2A5H
A AlE B Felle vides2= shvlo] ATt
ol AAAGA AFdele =d A AGXAE 23t
Al H3, a2 okl 9gle A Zhj# AL 23] o
Alel] det A2 A elM Es e vAAE Hole v
AA EHIE et A AR ol A7
B A8 HECR $F %] Hes

He 9 o«

oty

3. GTK+ 71g &4

T AZES 0} /e E219 GTK++E GNU LGPL o]
A g a2es AZA-ZYE GUI 71019 (12)(13)
ZAAA 317t ARS7VES tho] A 93 v Z2 e Qo
< 93+ o] AFH(language bindings) 7} F531A A4 7}
5% AR A, GLADES 2+ RAD(Rapid Application
Development) =77} 32 A2He A= QTK+7 @

2] AFSHE o] frolth.(14]

V. #agdn

1. Z2EEIY 78 At

Z2EER] 782 LINUX Z#E2] GNOME H 235

304 C AR MEEIeH, GNU C AFLHE o] &
sth. T3 Windows XPH ©]/de] Z3EA = MinGW

GNU C #Aztde 9} MSYS € o Edo]HE o]&3}o] T
Adsle o] 7ksd-s ERIsIH

3 glojols AAll SEHA vl H=fo) Tl Bz
talde] AA 7d e (ad 6yl 2ok 7] e v
o] A= shgt vlojglE AElE el TAET

2.1 oLJ—y_Ell:o| M= HA
WHell oJgk 2| A A daEEe A%
FE 98l (E DI (FE 2)llA] FolZl HloJE & & W9
A vele] 49 dlojekz Abgalsich,
E 1. X2 L

Table 1. Order List

47

:iruz

=78 Z0o|(mm) Ak
D10 4500 97
D10 3600 610
D10 3100 395
D10 1400 21




TAAYHE o] & I ZEJ9 34 7
E 2R e E 3. M AR 278l M5 MY
Table 2. Stock List Table 3. Performance of Cutting-lron Bar Planning
78 | Zol(mm) | M1 (| 78 | Zol(mm) | {2k SEe i B Py
D10 12000 80 D25 12000 50 £z AR (%)
=1 1 SXRES A
D10 11000 90 D25 11000 50 = 1 = 74|x uabo Fi—j_ 2197 131374 972
D10 | 10000 100 || D25 | 10000 80 Tlf IE :LLI | &2 = o 4071 0m | 4152.4m | %
HZEls ZA0| Z1 . :
D10 9000 90 D25 9300 75 12 =5 I—; -
T 20 SEAER—E ARsety,
D10 | 8000 80 | D25 | 8300 35 ARl ol o e | ATON | 1319 | 914
&= ol B8 UTE | y6an Bm | 41524 %
D10 7000 50 | D25 | 7000 35 HME== 20| 2} »om Am 0
D10 6000 30 D25 6000 25
D10 9250 8 D25 7450
D10 | 3380 5 |[ops| 62 3 2.2 Z2EElRlol ARRA T}
(EE R e EEE| 2=
T (Eile) TE(Ed) ZEBHRI|(Ereference) ZEHESHHIE M (Plan) £ = U(Help) M (File) HE(EdY) 2THIR| Preference) = SHEHE M (Plan) © 2 Z(Help)
B. # H 8 B. Z ©H - é
23] BE  BTRY MEAY | UHE) | S =5 BH 9FAT | ANSY | QM) | SECu)
2=z 22 BO Y === s==ED ECH AE ===
s [73 | =8 [zo [2e|mmw [zowo|ws|zoss|gezo[2e]2RE sw |33 | =2 |zo [wme|mew |zowo|us|zems|zszo|ws] = M
i3 D16 10000 20 B 19680 100 5 100 20 Mo
T3 D16 Mo 2180 1 7 1980 1 i 200 1 Mo |
— e — = F7 D19 8300 10 8 8300 i 10 | o o
I EI;’ == — o MR el2S(#RIHS) B F7 D13 12000 | 12 3 830 12 1 0 12 THEALT
= = 2ol o] 2 [Hnoes [GERNEL] !"5'“’ | CER o7 | D19 | MEA1| o0 |12 | 10 0 |12 i 140 | 12 MEA22
= ! io c8 | DI | MEA22 | 400 12 1 =0 |12 1 o 12 Mo
(=] Hil F7 D18 11000 14 12 8300 14 i 2700 14 THEAL-3 =
e o _ R R I
EE 0
EE w0 | 16 0D = P
43y | g4 | mEsb gl
FEM I demand 2.dat(=Z &) | I D E T2 stock alldat | ZFHA 24 TH2: OIS S Z FEH DY demand 2.dat(FZE) | HOHE THE: stock_alldat | T HIEH THE: plan_all.dat

agl 6. ool ATl 5t 2folofR
Fig. 6. Layout of Main Windows

T

GE 3 =4 12 27 5 149 gt 2712 INk2| 0= AR} QlEjso] 0] AdAIRel Tk A

N
ﬂFmo
il
o

FAG Fol 7hsstitta & uf, FAA o A= 42 A F g3l eAd o P4 *OJ % oA
Holz glt}, o] Aol FHAY el U2 Ak Al AR ARSAS dnk AgAle] B sl & AR
ZojtjEte vl F& F80] dolAle AL EAE  girk. QlEFo|~ HA dZoF o] a4Ec] 22%1%. 71
s, ddAogE Fud ¢ AFE BaE AR Al 7P FEALE dFEE 57 AA 4 (12)4 tiste] 4
35 Aok gt 21 2v AAIR Ak A AelMe]  FARI HYEE AESiT)

ZA2g Holx otk AE Avoir] B, FAASEL FF

9 FE oA FelxE1y FelaE 25 Hgsto ey

AL A HE BEAHoE S § 5T 1T £ 9

o} FAg R atd Ate] & Wk #HAH 9| & of

YARE vl 83 Axeta & 5 glok



8 Eﬁ.;q ﬁl—j ]:Eéli‘!—‘El DH‘H)CIIL (2009 4)

E 4. 34 AL gt

Table 4. Usability Test
HEAMSA EIL @, LeALEX BIHO

TrIE MA | & S 3}
1. SHZ(Look and Feel) ®
2. 1|=8(Feedback) ¢) o
3. z+d(Consistency) ®
4. t=M(Simplicity) ®
5. Bk Generosity) [ J o

g A el Ane A9k, Beigel S B
A AL F9e Qe AdE AL F, ASE S

o] wEe A2 71 A4 BelN Az Ed o3
FAg o o A Aelel AL 1L AT A
o oj3) HAe) A% AYE AYehES ke AZEF o)
AR R, A2 kg 998 AZEE 4 A
8 Azeglels] 9Foe, FA¢oR AN BT AW

A% 5309 47 Auselel AAaE AYALS A
€ AE AUAD FE A 5on Feoia, T o

Ezqu]:dm% Ay

A g% 149 144 z}zﬂ Ak EAef 8
shar, & Wele] 23 AN 24 HH9] S e 5
= He AR A A A8 daelEE AHst
o} gelm, A=skE AT 71 e AT EYCE X
73l Bl ARGl Heleh el st AR} QlEs|o] 2~
7} a7sEd, 3 SZEMCIE 489 GUI eol=ee]
219 GTK+2 283} o2 7aslsl
7H%% 2ZEOlE A2 7k Aol % A4 A
Bu7)E0] G DolAle dawEa A
A AAEHR] Ao 29

3
A &8E For 7oEr

FHIES

ek

(1) (1) Gilmore, P.C. and R. E. Gomory, “A Liniear
Programming Approach to the Cutting-Stock
Problem. Operations Research, Vol. 9, pp.
849-859, 1961.

(2) 24 vl AAETEA o)A TJElS] 448} o
gk A, d=AgHEs] 95 A geuls] =2,
406 ~419%, 19954 94.

(3) Haessler, R. W., "Selection and Design of Heuristic

Solving Roll Trim Problem,

34, No. 12, pp.

Procedure for
Management Science, Vol.
1460-1471, 1998.

(4) Wang P. Y., "Two Algorithms for Constrained
Two-Dimensional —Cutting Stock Problems,
Operations Research, Vol. 31, No. 3, pp.
573-586, 1983.

(5) AL, ved, 849 22 229 W Ad Wy,

P =24, A8 A|2%, 151-159%

>
=
ofd
o

(7) Kantorovich, L. V., ”"Mathematical methods of
organizing and planning productionManagement
Science, Vol. 6, pp. 363-22, 1960.

(8) Hu, T.C., Combinatorial Algorithms, Addison
Wesley Longman Press, 1981.

(9) Raffensperger, John F. ”7The marriage of dynamic
programming and integer programming,” Procs.
ORSNZ 34th Annual Conference, Waikato, pp.4
9~58, 1999.

(10) A2 AAF vkzal A3, F224 7)% o3 A
27} Alzs9le) AH8A) SlEllo] 2 e e, ARl

A A32d BA, A1z, 161-170%, digkdzlzss],
19954 1€.
(11 3248E, B2 Lz Egolo aefdg AHAL <l
Hlo|z~ AA|, UARIAT =&4, Al6s, 73-84%, A&
et A AT AR T4, 2008 5.
(12) Andrew Krause, Foundations of GTK+
Development Apress Pub., 2007.

“



Edeld] 74

9

(13) GTK+ Team, GTK+ Project homepage,
http://www.gtk.org, 2008.

(14) Glade, Glade Project homepage,
http://glade.gnome.org, 2008.

A 2 K
24z
19969 2¢ : JAdigw tigd A

Ao (A
19969 3¥~2006d 2¢€ : G5
e gt Fag
2006 d 3¥~ 20084 2¥: 5l
gtal xEelFeE X
g
20084 39~3A AEdgw AF

gty 2




