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Abstract

In this paper, wepresent a corrugation software features and its related development
issues. Typically, in a paper corrugation factory, such a software is very important. The main
features in the software is the paper roll inventory management and paper roll selection
planning. The inventory management includes the stocking of the paper rolls. The roll
selection plan involves creating a roll selection schedule, roll selection simulation and
adjustment. The two features are related to each other. The plan generationeconial
paper information and inventory. The plan simulation also suggests the inventory planning
and reordering for future stocking. Thus, many related reports are produced from such a
system. We present an example of user interfaces, database design,adgarithm for plan
generation. We also preseah example case where the software is being used in a yactor
and canhelp minimizehe paper wastes.

Keywords:Corrugation ProcessCorrugation SoftwareRlanning, Paper roll selection
1. Introduction

In a paper corrugation factory, a corrugation software is really important for controlling the
paper roll inventory. Particularly, the software includes a roll selection planning and
scheduling for corrugation jobs. Generating a good plan means the \wagkr can be
minimized, the employees are satisfied with their works, and stock levels can be maintained
properly.

In this paper, weresent a development of corrugation software. The software considers
main features such as paper inventory and papesaleiction plan generation. The inventory
includes paper roll information and their management. For a plan generation, the plan for
feeding paper rolls to each mill stand is givén.the paper factory, the mill stand is fed with
the sequence of the paprolls forthe corrugation. For a large factory, there are seveill
stands and several workers. The worker needs to feed the roll to the mill stands. The sequence
of paper rolls to be fed needs to be determined in advance. A planning algorithnyietdsh
the sequence of roll feeding &so developedThe algorithmis integrated in thesoftware
which collaborates with existing database to determine paper rolsstock and help
inventory planningWe present a software demonstration and its datlesign as well as
the example plans and its evaluation after used.

Planning and scheduling in a factory is considered as ahaxP problem. Mathematic
models are often needed to find an optimal solution. Many researches are focused on
heuristics toihd an approximate solutian many manufacturing factories

Several works have been done in cutting stock, scheduling and production planning. Most
of them are solved using heuristic or linear programming approach. Nevertheless, very few of
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these has fagsed on the corrugation process. Also, existing software for corrugation process
or production planning is commercial and very expensive.

For exampt, the worked by Dyckhofpresented the use of linear programming to solve 1
D cutting stock which is Nfeomplete problenj5]. Afshar also used linear programming
model to solve D cutting stock with trim los$1]. Cerqueira and Yanasse hayeen a
good literature review on-I cutting stock problerf20].

For thescheduling problem, Ipsilandissed MOP in scheduling in project management

[14]. His model attempts to minimize the overall time)eitime as well as cost. Lee and
Asllani used linear programming to solve jsbheduling and compared with the genetic
algorithm[16]. Chan, Muriel, and SimcHievi proposed the machine scheduling using linear
programming and compared the approach with list schedi@]ng

The closest work in the paper mill is the workedRugbert Hasselewhich attempted to
solve the trim loss for the corrugation procd8s 13]. He modeled using @ linear
programming. The trim loss problem is not considered in the original scheduling model.
However, he did not consider the amount of butt rolls in the inventory and the selection of the
paper roll to balance the mill feeding.

Several heuristics have been studied for schisdwroblem. Kops and Natarajanesented
a scheduling algorithm faa single operation job floWl5]. The approach used both linear
programming and dynamic programming and considered the due date and m@ith&in
work in process. Haessler [ptesented a heuristic to roll scheduling for cutting to minimize
the setup cost, trim loss and total time based on themsdlutions. Cruz, Sandstorm, and
Wayneproposed the technique for corrugating for corrugatetsii@]. Darley, Tessin, and
Sandler used agents for corrugate boxes in the facf@ty The agent analyzed the proper
process to reduce inventory stock and considered the due date.

Many heuristics on the similar problem suchaasutting stock poblemare such as Shen,

Li, Yamg, and Yuwhich used particle swarff20]. Chiong and Bengcompared genetic
algorithm and evolutionary algorittaj3]. Many commercial software exists for cutting stock
problem. The clogeones are from SolarSoft [2%jhich is fa corrugate packing and from
Mccullough [17]from CTI company which presented a DSS system for a corrugating box for
the whole production cycle.

The paper is organized as follows: Section 2 presents some backgrounds on the corrugation
process. SectioB presents theverview of the software. Section 4 presents a plan generation
process. Section 5 presents some example of the results and the discussion. Finally, we
conclude our work in Section 6.

2. Backgrounds

In a corrugation box factory, corrugagins the most important process to save the
cost. Normally, there are two types of corrugating boxes: Single wall and double wall
corrugated boards as shown in Figure 1. In order to create the single wall board, 3
layers are needed while for the double Mmdard, 5 layers are needed.
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Figure 1. Types of Corrugating Boards: (a) Single Wall; (b) Double Wall

In details the process will take the paper liner together with the paper medium and put
together with the starch to become a piefcboards. Each paper is from the inventory which
is in the roll as shown in Figure 2 (a). Each roll has a length of €4@I® meters. The
unused roll is called full rolls while the already used one is called, butt rolls.
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Figure 2. (a) Paper Rolls; (b) Mill Stands

Each paper roll is put on the mill roll stand in Figure 2(b). For each machine, there is two
paper roll heads. The other one is the spare roll using when the first nofl mut. Thus,
while the first roll is feeding, the worker needs to prepare the paper in the other roll and
preparing to lengthen the paper.

Each paper has attributes such as the paper grade which implies the paper weight in grams
and the width the papen Figure 2(a). To calculate the paper size, the dimension of the paper
box is used together with the total boxed needed plus the size to spare.

Thus, in our work, to select a proper roll, we consider the following (in the order of
preference).

1. Select ke roll that can be put on the mill roll stand in reality. That is the following
cases:

- The length of paper in the roll must be long enough so that the employee can
setup the paper on the machine.

- The roll that is selected on tif& mill stard at time stef cannot be in the mill
roll stand j at timeb whereb-a ¢5

2. Total waste should be minimized. In the factory, the roll with less than 300 meters is
a waste since it cannot be used on the mill stand anymore.

3. The butt rolls should be immized. We will attempt to minimize the use of the new
rolls.

4. To feed the rolls, we consider the small rolls (the rolls with the less paper, more than
300 meters but not more than 1,000 meters) in the first priority.

5. For the rolls with the attriies, we will select the older rolls. We will attempt to use
the old one in the stock first to prevent the inventory aging.

6. For the worker on each mill stand, the work on roll changing should be balanced. If
the workers are assigned with the small rdils,will need to change the rolls very
often.

To solve such a problem optimally, linear programming may be needed. The problem may
be modeled into a goal and a set of constraints. However, such the above constraints and
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consideration are very difficulbtmodel. Let us consider the simple model which is the subset
sum problem. The problem is that given a set of integers &%, {and a numbesS. Is it

possible to find a subset 8fwhich can sum t&? That isa ax = S, wherex; is a birary

variable. The general problem is known to a special case of the partition problem and known
to be NRComplete.

In our case, each job is the given number is the required paper length. We are going to
choose the paper rolls from the stock to be cuthab the total waste is minimized. If the
paper roll is infinitely long, then the problem is so trivial. However, in the real work, each
paper roll has different remaining length while some has big and some is small. There are
many required jobs at theraa time. If we choose only the large rolls, we will end up with
many small rolls that are not usable anymore. If we choose small rolls, the employee will
have to change the paper roll very often. Thus, there are many criteria to go through which
are sophiscated.

3. Software Overview

We gather the requirements from many related departments. We find that there are many
activities that need to be considered to support the software functions. For example, the roll
inventory management needs to support tleelyction process and manage the paper by rolls.
Figure 3 draws these related parts.

Supported staff

Planning Dept.

Inventory Dept. ' Plan
Plans @ _ Paperroll scheduling

Figure 3. Related Activities Needed for the Software

In the figure, there i s an inventory database
planning departm@ puts on the required jobs in the software. The planning department also
involve the paper roll inventory management. The software generates the roll selection plan.
There are support staff such as clamp employees who pickup and store paper mlisgacco
the plans and after the rolls are used.
Thus, in general, the software has the scopes as following:

1. Paper roll selection/scheduling: The software can simulate the plan for verification.

2. Paper roll inventory management: The software has a databas@efrolls which
can record the arrival of paper rolls to the stock, record the usage of the rolls, record
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the waste paper and its sales, record the returned rollsganth for transactions for
update or checking.

3. Other data managements: The softwaae features in managing related data such as
user information, information on rolls, grades, widths, roll defection, roll owner, roll
locations, andnapping to proprietary data base.

4. Reports: There are 18 reports in this system. This includes the sreportoll
inventory, on roll selection plaonroll wasteetc.

3.1 Database Schema

There are totally 26 tables in our database to store related information. The database server
is implemented by Microsoft SQL Server 2008 R2.There are some exanhfit€s diagram
shown in Figures-%.

tbiMaster_Owner J thiMaster_Raoll J
L_|* (. Columns) - * (All Columns) - thiMaster_Locations A
02%! D Il
[ inactive H\w ;lm_m 3 L |* (Al Columns) N
L_IInacnve [ |owner_1D ot 1D
— [nserted oo ||_lGrade ID O Max FuII_Rolls
L_|Updated = [ width_10 TR "
|| Weight ] Col
| |Length ]
tbiMaster_Grade J | insarted L_|Remark ﬂ
[_[= (all Columns) i‘ [ |updated
|_|Grade ID L_|User_ID thITransaction_Detail J
[_|stock_No | |Rejected -
[_|spedal |_|Transaction_REC (All Columns) -
; Cost_Per_Ton j |_|Last_Transaction_Aging _— %REII“UD
[_|Last_Transaction_Move :IT"allnsaCt'Un_ID
[_|Bal_Netw Roll_ID
: [ lBal_w [ |weight
tbIMaster_Width - | Bal L [tength
* (Al Columns) - [ Iremark j [|corrugator
width_ID ]:sce_ﬂmestamp
Inactive .
%Inserted thlTransaction J gCoreWeight j
;!Updated j L™ {All Columns)
L Transaction_ID
L Stodk_ID
|_|Reason_ID
|| Adjust
|_|Document_No
|_|Document_Date
[ro
L_|Remark ﬂ

Figure 4. Database Schema for Paper Rolls

Figure 4 shows the ER diagrams related to the part of paper rolls. Notice that
tbIMaster_Rollis a main entity for paper roll information. TaliledMaster_Ownerecords
the owner of each roll. TablgblMaster Locationstores location information. Table
tbiIMaster_Grade and Table tbIMaster_Width store the grade and width information
respectively.
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Figure 5. Database Schema for Plan Generation

Figure 5 shows the ER diagna related to the part of roll selection plans. For example,
Table tblTransaction Plans_Itesn keeps each row of the plan. Table
tblTransaction_Plans_Physical Rokeeps the information for simulation.

3.2 User Interface DesignMain Process

First, the panning department gives job description using a proprietary software in Figure
6. Using these information, then our software produces a roll selection plan in Figure 7. The
algorithm presented in Section 4 is used to create this plan. Also, the gegpldis can be
exported to the excel file as in Figure 8.

From the resulting schedule, there may be the case in which the required paper rolls are not
available in the stockThus, the plan may need to be simulated and recheckédre Tould
be amodification to a plan to change the paper rolls where appropriate. For example, one may
need tosubstitutesome defect rollby the rolls in the stock thatve the biggempaper width.
Then, the selection plan may be edited as in FigurAfter that the summa report is
generated as in Figu.

A B C D E F [c] H | J K L t N o P 1] R
1 corugator_number| Year | Month | Day Hour | Minute | Second[rol_width| 1 | 11 | 2 | 2 | 3 | 13 | 4 | w4 | 5 | s |
2 1 5 3 7 3 1] 1540 KS170 775/ C3110 1069.5 KA150 775 1162.5 775
3 1 2011 5 3 T 35 0 1490 KA230 937 CA185 | 1293.06 KA230 937 1405 5 937
4 1 2011 ] 3 7 35 1] 1490 KA230 41 CA185 56.58 KA230 41 615 41
5 1 2011 5 3 T 42 0 1490 KA230 937 CA185 | 1293.06 KA230 937’ 1405.5 937
(3 1 2011 5 3 7 49 1] 1490 KP175 198 CS110 27324 KP175 198 297 198
7 1 2011 5 3 T 51 0 1490 KT125 412 CS110 568 56 KT125 412 618 412
8 1 2011 ] 3 7 54 1] 1440 KP175 233 CS110 32154 TA185 233 3495 233
g 1 2011 5 3 T 55 0 1440 KP175 2069 CS110 | 2855.22 TA185 2069 31035 2069
(1] 1 2011 5 3 ] 4 1] 1440 KA185 115 CS110 158.7 KA150 115 1725 115
m 1 2011 5 3 ] 5 0 1440 KA185 417 CS110 575 46 KA150 417 6255 47
12 1 2011 5 3 8 7 0 1440 KT125 534 CS110 736.92/CA105 534 801 534
12 1 2011 5 3 8 10 0 1440 KT128 67 CS110 92.46 TD105 67 100.5 67
14 1 2011 5 3 ] 1 1] 1440 KT125 123 CS110 169.74 TD105 123 184.5 123
15 1 2011 5 3 ] 12 0 1330 KS170 81.CS5110 111.768 KA150 81 1215 81
16 1 2011 5 3 8 13 0 1330 KS170 919/ CS110 | 1268.22 KA150 919 1378.5 919
7 1 2011 5 3 8 17 0 1280 KA125 139 CS110 191.82 KA125 139 2085 139
18 1 2011 5 3 ] 19 1] 1280 KA125 151 CS110 208.38 KA125 151 2265 151
1 1 2011 5 3 ] 20 0 11680 CS110 368 CS110 507.84/ CS110 368 562 368
20 1 2011 5 3 8 22 0 1130 KP175 531.CS110 T32.78 KP175 531 796.5 531
2 1 2011 5 3 8 27 0 1080 KA185 207 CS110 285.66 CA185 207 3105 207
n 1 2011 5 3 ] 29 1] 1080 KA185 208 C3110 287.04 CA185 208 312 208
23 2 2011 5 3 ] 37, 0 1330 KS170 4311 594918 4311 CS110 6466.5 KI125 4311
4 1 2011 5 3 8 38 0 1840 KT128 2581 CS110 | 3561.78 CA105 2581 CS110 3871.5/CA105 2581

Figure 6. Example of Job Description
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Iél Roll Optimizer A — [
PLAN: 2011-00001
Mo. Width Gradel Lengthl Grade2 Length2 Grade3 Length3 Graded Lengthd Gradeh Lengths | -
1S KIS0 1032 CA12S 1372 CA1S 1032 CA12S 1495 CA12S 1032
44.5.67303-F1 “032 20-8-00002-18 “1372  20-6-00003-8B “1032 20-6-00004-DD 1498 20-8-00000-14 1032
2 22z KI125 933 Ca105 1328 CA105 933 CAI05 1448 CA105 933
20-6-00003-1C 959 33-2-23590-86 “1328 2060000410 “359  20-6-00000-1C “1448  20-5-00000-18 399
3 22 KI185 1783 Cal2s 5310 C4125 3993 L4125 5789 K185 1783
20-6-00002-HH “1783  20-6-00000-14 007 T4 3953 1I1NIB 4700 20-6-00005-1E 1434
341111130 1400 33-4-4578514 “10BS 20-B-0000241 343
23-4-11112-4D 1800
20-6-00000-14 1003
4 22 KI150 1062 Ca125 1062
20-6-00000-100 “062 20-6-00000-10 1062
B 221 KA1 148 Ka183 1148
55-2-21103-83 1148 20-6-00000-1E 1148
5 215 KI150 1732 Ca105 4213 CA105 3168 CA105 4593 Ca05 3168
LRI T ER S ) 4213 Z2-3FINETED AR 4452222214 2000 22-2-22222-28 2000
20-6-00002- 645 22-2-22222-2C 1168
4452211225 1348
7 215 KI125 1436
20-6-00008-1 “1436
g 214 Ks170 240 Ca12a 7 LAl 240 Ca128 118 Ka12a 840
20-6-00007-1K B4l 55-4-43322-27 17 B5-4-43322-11 “B40 - 20-6-00008-1L “1216  20-6-00008-1t 840
g 200 Kaz230 586 Cal2s 4528 C4125 3405 L4125 4937 Ka185 536
206-00012-10 BHE B5-4-44444-1D 4528 BE-2-33241-3 “H0E BRIANZA 1E00° KO-0-00000-01 536
65-3-31122-28 1800 -
TOTAL CHANGES: 16 14 B 3 13
Options iy N .
- Minimum Length 300 m. -Remaining Length Allowed 10 m. Evport Send ‘ Tloss
Figure 7. The Example of Plan Output
Eld - e U Sbsetsum [Protected View] < Microsoft bxcel
“ Home Insert Page Layout Formulas Data Review View Add-Ins
03 - £
A B (C. o] B F G H | J K L M
1 No Width (cm) Gradel Lengthl Grade2 Length2  Graded Length  Graded Lengthd  Gradeb LengthS
2 1 235 KT180 192 CA125 72 C4125 32 CA125 96 CA125 =
3 16-3-25540-0C 1800 17-2-55400-04 400 17-3-25540-06" 1700 17-3-25540-01¢ 3000 20-6-00000-14" 5000
4 17-3- 2554002 1300
5 2 222 K128 433 CAI05 1328 CA105 999 CA105 1448 CAI05 939
E 2060000318 5000 33-2-23590-867 4800 20-6-00000-1C G000 20-6-00000-18~ 8000 2060000410 5000
7 3 221 Kga 1783 CA1ZE 5310 CA125 3993 CA125 G783 KI8E 1783
8 20-6-00005-1E% 5000 20-6-00002-GG 1000 18-3-25440-50¢ 4000 33-4-11112-40 1900 20-6-00002-11 5000
g 18-3-25440.52 1020 1111118 4600
0 3341130 1400
il 13-3-2554001 1830
12 4 221 K50 062 L4125 1062
3 206-00000-10% 5000 18-3-25440 51 2200
4 ] 221 Ka18a 1148 K185 48
15 17-9-22540-17 1150 17-5-25540-16° 1550
1B [ 215 KIs0 1732 CA105 4213 Ca105 3168 CA105 4533 C4105 it
7 M1 4300 4452211223 2350 445-2222214 2000 20-8-00006-1H* 5000 20-6-00021-00 5000
13 22-2:22222-2C" 2500 22-2-22222-28" 2000
13 7 215 K125 1436
20 2060000617 5000
2 ] 214 KS170 840 CA125 M7 Ca125 840 C4125 1218 KA1 840
22 20-6-00007-1 5000 55-4-43322-22 4F80 B5-4-43322-21" 4300 20-E-00008-1L* 5000 20-E-D0008-1ht* 5000
23 9 200 Ka230 586 CA125 4526 CA125 3405 CA125 4537 KA188 586
24 17-3-25540-12+ 2100 20-6-00010-10 1580 20-6-00000-21 100 20-6-00000-22 1400 20-6-00013-1R* 5000
25 5-3-31112-14 1600 B6-212222-28" 2800 20-6-00000-23 1800
26 55-3-31122-28" 1a00 BE-1-11234- 147 3000
27 n 200 Ka185 437 KT200 437
28 20-6-00011-1P= 5000 20-6-00014-15* 5000
29
3n
il
Figure 8. Plan Generation in MS Excel Files
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| Load New Plan | Roll Scheduler | Adiust ‘

PLAN: |20 Jul 2011 # 2011-00001 2| @ GRADE: |GRADE1
CheckPlan | EndFlan | Delete Plan
Planned Items:
# ||width| Grade1 | Lengthl|| Grade2 | Length2 | Grade3 | Length3 || Grade4 | Length4| GradeS | Length5| = | GRADEL |
1[ 235 [Kkriso [ 1032 [catzs | 1372 [CAlzs | 1,032 [CAlz5 | 1,4% | cAlzs | 1032
2[ 22z [ ki 999 | CA105 | 1,328 | CA105 993 | CA105 | L,3% | CA105 ET Mo | wadin | Wm | -
3[ 221 [ K185 | 1,783 | CA1Z5 | 5,310 | CA125 | 3,993 | CA125 | 5,789 | k1185 | 1,783 [ Tirrmnec [o] L2
4[ 221 [wts0 [ 1062 CA125 | 1,062 [~
5[ 221 [Katss [ 1148 KA185 | 1,148
5[ 215 [ K150 | 1,732 [CA105 | 4,213 [CA105 | 3,168 | CA105 | 4,503 | CAI05 | 3,168
7[ 215 [wizs [ L%
8[ 215 [ksimo 840 [ CAl25 | 1,117 | CA1ZS 540 [CA125 | 1,218 | KA1ZS 540 3
5[ 200 | kaz30 536 | CA125 | 4528 [cAa12s [ 3905 [calas [ 4937 [Kalss 536
0] 200 [Katss 237 KT200 237
11200 [Ka125 [ 1,008 KA125 | 1,008
12[ 200 [Kksim 842 KA150 842
13200 [KkTi75 532 CAlZ5 532
-TOTAL- 20823 39656 20823 43236 20823 _ “TOTAL St |
Record: 4 R
Record: (4] & [(RJRLJP#) of 25 « = > ] T
Engltem| Cancel | RoIIDeta|I| End Rall Mo;u'eUp IMawe Dowin
Close
CORRUGATOR PLAN/RECORD COR Plan No. 290805-03 Flute B WET END
Production Time  13:01-13:54 Page LeflL
Started  Width  (mm Trim ige  CUSIOMEr Name
Ne. (rm.) Cut i
° Tiene o BM BL AM AL SRR Remark In Process
Length  (m) % Remark From Planner
1 2ule 1640 KC230 CA125 KC230 68 g50 Tnwimem duin
13:00 1,278 1,278 1,738 1,278 4.15
2 2uwjes 1130 CA125 cA12s cA12S 55 974  CANONHITECH THAILAND LTD.
32t 359 359 188 59 487 mon s
3 2000e S5 74 CAMONALTECH TRAILAND LTD.
13:23 487 mones,a
2 21006 S5 974  CANONHITECH THAILAND LTD.
13:25 487 mones,a
5 21006 580 CA135 CcA12S CA125 31 794 CANDNHITECH THAILAND) LTD.
13:27 856 856 1164 856 327 —momes,e
€ 2/10/06 530 KALES ca125 KAL85 I3 gPQ  CANONHITECH THAILAND) LTD.
1341 780 780 1,061 780 a2
7 210006 I3 gy  CANONHILTECH THAILAND) LTD.
13:48 312
Total Carten Sheet Board
Paper Usel( Kg.) 22186 L7 [ETLNT
Trim Waste(kg.) B6.T6 1mn T4SS
% Trim Waste 388 an 405
Run Length m.} 327300 TRIOO 249300

Figure 10. Summary Report for

Gmomen_
‘witvannia

r)
wning

Wet End Plan

Corrugation Plan
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3.3 Data Entries

There are several data endrifor the roll management such as in Figurg, which is to
record the rolls into the inventoryhe information about each paper roll such as id, owner,
grade, width, weight, length needs to be infou every paper roll in stocklf there is some
defect for the rolls, it should be recorded so that the roll will not be considered for planning
and may be treated appropriatdiygure12is to record the defect rolls in the sto€ace the
paper is uasable, it may be soléfigurel3is to record the sales of the paper waste.

m Transaction: Receipt .|

ARIATIA Vi MUBLABEAATT lmi @
THATIEATS REC Fuivhaems ,Wl o
\agii PO 3
WHIENE | Cgel
Luasu wdua LAsA wmihnd Ahwiin (ko) A (m) | *
[33-3-33333-33 [skic [w][cFizs [+]]113 [=]] L,200.00|  6,000.00
[#-4-4a4a-42 |skac [w][cses  [+][ts [«]|  ymo000] 620000

d fovs  [=f =]l =]l |

m

TOTAL 3.700.00 17,200.00| .

Record: ()[4 [» |[p1]r#] of &

Figure 11. Data Entry fo r each Paper Roll Information

| 2] Transaction: Complaint i e
\angiioya
BN PENDING) =
waifanans | Suiwadaunmiss daunwdas vunditau Sudtndn .9 msiwia (ka) HAmSH ST -
| R [ 05nm 2011 |Gutuniu [=][117-045%8-38 54356 | COMPLAIN
] K1 01 na 2011 unud [=][11-8-00126-28 12235 COMPLAIN
Il R [ 06nn 2011 |andanciuans WAK [=][11703%68-22 5327 [RETURN GOODS
T =z DBnn 2011 |nszonmenotusias [=][117-04548-38 5135 |RETURN GOODS
SE 06 nn 2011 [GsBauTOP liaiiaua [ ] [117-04554-1C 1725 |RETURN GDODS
H 02 02nn 2011 [Gowimubuin [=] 1180012628 12235 COMPLAIN
Il X3 [IEFR T T [=][115-00318-3¢ 17063 [ COMPLAIN
H XA 67 2011 [Adwdandasabwiu [ |11-8-00015-AC 95680 [ COMPLAIN
| ®®E | OBnn 200 [pASIS WEIGHT [=][115-00126-28 12235 COMPLAIN
T ®X@ [ e z00 faudemn [+][117-03%5-AA 5327 COMPLAIN =
I ] | DB 201 [iudemb [=][11703%88-22 | | 5327 | COMPLAIN
[ 000X | 0Zum 2000 |futwhu [s][ii7oasz3c | [ 47308 | <Pending>
Record: [ 1 )r]b#|of 12 ‘ I v
RREENIE %
Hew Cancel Complain Print Roll Detail Close

Figure 12. Data Entry for each Paper Roll Defect

10
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ARINTTATT IS El WHImATAnET IXXX 8 B
| shannms [SAL [=] [ufhsnms ||l_111 A 200 v e e
waBNg
Tumnhufen

| ‘ Laniu || faunnsad || [ELCL H wnse H'\n.ﬁn:'wHﬁ:mm:ﬁmuiﬂ(m” =
11-6-01123-5C [ | [~ ][pweT CA-125 154 800,00
11-6-00674-9A || [~ ][pweT CA-185 103 900.00
11-6-00874-94 [+ | [+ | [neeT CA-185 103 900.00
11-6-01123-5C [ | [+ | mPT CA-125 154 800.00
v 5 =

m

TOTAL [ 340000

Record: (][4 ][ 5[ » [M]r# of 5

wnug: medddnutameniautaduiu Wsunsuazhas set sameneaniwireasiuiinddu 0 wasiuasbimnsaiunddnden
AdFusaniadd nsaulasn e TaEsRanuANNgndalAauTaLiy

P Z 2 B o oo . e - =
=il dayaludaranuniunnoasauadadevissacudaniy sihunusiuhinnshuiiiseyalies bibwhmalfnlpoanga b biss
AaunazAdeowiafu Mlvialwnaafdoniafuiin e iga

Figure 13. Data Entry for each Paper Roll Waste Sales

For Figure 14,we show the data entry of other related inforomatsuch as the user
information.

| General

wagly | Uooo1

& Eswa

wIHARE |a@arlurims

#ia Login admin

sWAH U | [FEEEEEE (case-sensitive)
danuz Tefau E

AT 17 @@, 2003 11:25:00

HGTHE] 14 A0, 2006 17:01:57
winu Ea amduning

B -

&8

Save

3

Delete

Close

Record: [14] 4 [[ 1 [ |[pL]psk] of 3
Figure 14. User Information

A user may quenyhie roll informationshown in Figurel5.
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2 v on 030 I R ==

vayautasuuh dayauiarumsizon

wahiu W mihnie ,123_ Trans. ID Wisuieh IW u.u.AsTeIrANNED (k) IW
[_Illlllllll-— w.u.nszeye (ko) IW Trans. ID gavhoiadaulm [W w.u. +unuannda (ka) IW
e |_MPT— w.u.+unu (kg) IW Trans. ID gaviavisisaaildsu m anumnagniaunaa (m) IW
nsa |'CA_1'05—' ANuom (m) I'W : R P
(Lku?\;o Last Transaction d N

Location -> 2C \‘ﬁ‘, = |

Ads | TRANS.ID | dduilge | samoms|| wawvianas ANuEM (M) +,-| thwin (kg) +,-| Corrugator | MC Time Stamp

Ivi | 00000983 | No REC  |6403208 [10 .0, 2004 6,978.78 905.00 ]

Vi [00001129 [ Mo USE  [0405018 [02 .. 2004 (1,978.78) (255.56) 1 [o_ 04 5.A. 20049:57:16

Vi | 00004984 | No USE  [060316 | 16 51.a. 2006 (200.00) (2583 [ 1 [c_] 15 fi.A. 2006 10:08:10

V1 | 00005003 | No USE  [060320 |20 7i.a. 2006 (300.00) @75 [ 1 [B_] 18 §i.A. 2006 17:02:16
[ vi [ oooos064 | No USE  [06-03-31 [01 1.0, 2006 | (50.00) | 6 [ 1 |—B—'] 314i.A. 2006 9:57:29
[V [00005110 [ No | USE [tEST#1007 [30na2006 [ (3,450.00) | @5 [ 1 [0 [ 30 n-. 2006 20:45:02

RESERVED (M) [ 000 .. | BALANCE || 100000 || 13284

Record: M 10f6 > M & No Filter | Search |

NBING g'au_a\i‘minlu Stock Card
duhminfisuunuua
e | 10 w10, 2004 13:52:15 o |
Wsulse | 30 n.A. 2006 21:17:06 nnomg I

Figure 15. Viewing Roll Information

Grade informatiornis shownand may be editeith Figure16. The grade code is used in the
roll master table.

LL OPTIMIZER V.1 - [Master: siaymnsans=an:

siayandn
SHALNSR sidddan (SAP) INSAVILEN e/ dnus EL) Ufurlge Wi
(Grade)* (SAP Stock No.) (Special)® | (Cost/Ton) (Status)* (Created) (Updated) (User)

INo - 0.00[tfnu ~| 045.A.200417:17:13 | 10w.m. 2007 11:16:17 |Gama demhuiias
INo - 0.00[tfnu ~| 14a.a 2004 1% 14 a0, 2004 14:13:03 |SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 14a.a 2004 1% 14 a0, 2004 14:13:03 |SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 16n.A. 2006 12:23:53 | 16n.m. 2006 12:23:53 |sama damluiias
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 10 n.p. 2006 13:28:31 [5ana damhnnias
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
[ves - 0.00[tfnu ~| 045..20099:51:20 | 23n.m. 2006 17:51:52 |5ama damhuiias
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 031182006 11:46:03 | 03 .. 2006 11:46:03 [5ama damhurias
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
[ves - 0.00[tfnu ~| 04s.a. 20049:51:20 13 7., 2006 9:59:39 |5ma annhnias
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
[ves - 0.00[tfnu ~| 045 20099:51:20 | 23n.e. 2006 17:15:32 |5ama demhunnias
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT
INo - 0.00[tfnu ~| 20118, 2005 10:55:03 | 20 wi.n. 2005 10:55:20 |TEST_B TEST_B
INo - 0.00[tfnu ~| 04s.a. 20049:51:20 04 5., 20049:51:20  [SYSTEM ACCOUNT

P 1en - o Anlfeta —I naea onnaasion Nar @ 2NN4a-5T-o0  [QYSTEM ACCONNT

Record: [14][ 4 [ 1 [ ][»1]p¥] of 55

Figure 16. Grade Information
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Also the location information is showand may be editeth Figurel7. The location code
is used in the roll master table.

Figure 17. Location Information

Several reports are as shown in Figut8 to 20. Figurel8 shows the movement of paper
rolls by gradesThis is to shown how each paper roll is used for each paper grade.

3.4 Report Design
Figure19 shows thereport forremainders for each butt rofFigure20 shows the summary

of the paper roll usagey days Figure21 shows the summary of paper wastes for each roll in
kilogramsby days Figure22 shows a repofbr each roll for tracking purpose.

Figure 18. Paper Roll Movement by Grades
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