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ABSTRACT

Focus on the complex logistic structure of modern hybrid process work
shop, the optimization inventory model is set up with the objective is not
only to meet the content limit, but al so to minimize the warehousing costs
and ensure the supply-demand balance of each machine unit. On this
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basis, the application software system for inventory prediction and
simulation is developed and the effectiveness of the system isillustrated

at last.

INTRODUCTION

Inthe modern hybrid processwork shop, thereare
meany kindsof materid sand complex physicd flow struc-
tureamong the storehouses of raw material, WIP and
finished productions. When the dynamic eventsfrom
product linescomeinto being, such asmachine break-
down, urgent order, process parameters change and
etc., it becomesextremdy difficult to optimizethepro-
duction planning and scheduling, especidly for thelong
term ot contract, to realizejustintimeand lean pro-
duction. Therefore, how to predict and ssimulation the
redl-timelogigtic condition duringtheplanning periodin
the production line playsanimportant rolein support-
ing theintegration of multi operation production plan-
ningand redizingthegloba optimization.

Sofar, thetopic of materia predictionand smula
tion hasbeen attractsthe attention of academiccircles

© 2013 Trade Sciencelnc. - INDIA

and theresearch result can be searched. Asfor theen-
terpriseexterna supply chain, afundamental yet prac-
tical approach totactical inventory management prob-
lemispresented il and asimul ation-based optimiza-
tion framework for inventory management in supply
chainsunder uncertainty conditionsispresented. Asfor
the enterpriseinternal saleinventory, theradial basis
function network (RBFN) ispresented for irregular de-
mand time seriesand the effectivenessof RBFN isdem-
onstrated by simulation experiment in®l, However, for
thedifferent kindsof materia inthe complicated pro-
duction system, including raw material, WIPand fin-
ished productions, especidly for theinventory change
during the planning period, the research result cannot
be searched. Inthe paper, by thoroughly analysisof the
productionlogigtic structure, theinventory optimization
model isset up. Onthisbasisthered -timeprediction
and smulation system isdevel oped.
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PROBLEM ANALYSIS

Thetypical hybrid processwork shop with com-
plex structurecan beillustrated asFigure 1. Inthe pro-
duction system, there arefivekindsof finished prod-
uctsstored in FP (1) to FP (5) and eleven machined
unitsidentified asMU (A) to MU (I). Thereare six
WIP storehouseswith limited content between upsiream
operation and downstream operation. The supply-de-
mand relationshipsareidentified asarrowsthat arethe
material flow routes. Theaim of the systemisto de-
creaseinventory level under the premiseof guarantee
the continuousof processing.
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RM: Raw Material storehouse; WIF: Work in Process storehouse
FP: Finished Product storehouse; MU: Machine Unit

Figurel: Theproductionlinecondition

OPTIMIZATION MODEL SETUP

Inorder to convenient, introduce thefollowing signs.
T: planperiod;

j: serid number of WIPstorehouses j =1,---,N;;
u: serid number of supply timesto WIP storehouses,

ueU,;
ts : thetimeperiod of theth supply of th storehouse;
tc : theinterve of th storehouse betweenth supply and
(+1)thsupply;
thequantity of WIPinth sorehousebeforeth sup-
ply;
s’ : themaxmum quantity of WIPinth storehouseaf-
ter th supply;
U.: theset of th storehouse supply timesin plan pe-
riod;

. theupper limit of th storehouse;

. thelower limit of th storehouse;

v theexternal demand of th storehouse;

V. productionrate;

H: thestorage cost of th storehouse per time unit;
Ontheproblem andysis mentioned above, the op-

timization model issepup asfollow:

.Miui Z [(5\,;, + 6‘!”‘ )= fs,, + (su‘“‘ +5;un JES te,, % Hj /2 (1)
J=l uel;

st

Siunt =8, 5, X0y —v,)—tc, xv, 2 SL Vj=L...N.uelU, (2)

svll,“ =5, +1s, X(v,—Vv,)<SH Vj=L..NueU, (3
> >0 Yi— N yuecll

ts, =20.1c,, 20.Vj=L...NueU, 4

s..5. .5 .tc, €Z (5)

juz" ju?

B , T
T= u; (ts,, +1tc, ). Vj=1- N ©
Inthemodel, the equation (1) representsthat ob-
jectivefunction consstsof inventory cost. Theformula
(2) representstheba ance of quantity of WIP. Theequa:
tion (3) representsthe maximum of WIPin storehouses
meetswiththe content limit. Theformula(4) represents
theminimum switching time period and supply interval
isnon-negative. Theformula(5) representsthedl vari-
ablesdatatypeareinteger. Theformula(5) represents
themachineunitscannot beidle. Deb et d. put forward
theNSGA 11 dgorithm, andisone of themost effective
evolutionary agorithm by fart4, this paper adoptsthe
NSGA Il dgorithm to solve the above example, cross-
over probability P =0.7; Mutation probability P =0.1

SOFTWARE SYSTEM IMPLEMENTATION

Database design

Sl Sever 2000 isadoped intheprogramerediza-
tion and therearetotally thirteen tablesdefined inthe
database, asshownin TABLE 1.

Interfacedesign

C#isadoped inthesystem devel opment. Themain
interfaceisillustrated asshowninFigure2. Thereare
sx functionsmode inthesystem, including detareceiv-
ing, parameter setup, start computing, requirement plan-
ning, inventory predictionand machine prediction. Af-
ter clicking the function button named parameter
setup,theinterface can be seenand al kindsof produc-
tion parametersareinitialized here. Accodingto the
assignment values, the production system structureis
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display by graph and the computing can begin.

TABLE 1: Tablesdefined in thedatabase

Table name Description
In_base machine Table of machine units
In_base stock Table of storehouse

In_flow_definition Table of material group

In_contract Table of contract
In_flow_tech Table of material group resovler
Table of time of machine units stop
Table of product plan

Table of raw material storehouse

In_machine_stop_time
In_product_plan
In_resource_stock
In_run_parameter Table of running parameter
Out_demand_reference  Table of demand record
Out_machine_record Table of production record of machine units

Out_stock_record Table of inventory record
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Figure2: Themain interface
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Figure3: Theproduction system structure
Application effect

Therunning effect of theprediction and simulation

system developed in the paper can beillustrated as
showninFigure4-Figure7
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Figure4: Thecomputing process
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Figure6: Thematerial prediction and smulation

Computing process and result are displayed, as
shownin Figure4. Ontheinterface, thered-timelogis-
tic condition of each machine unit can be seen.

According to the computing results, therequire-
ment time and requirement quantity of each material
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group aredisplayed, asshowninFigure5.
Theinventory condition and changing trend of each
material stored in the warehouse are displayed, as
shownin Figure6. For theabnormal condition, for ex-
ample, exceeding content limit or machinestop for ma-
terial, warning will begiven. The Statistical inventory
condition and changing trend of al materia storedin
thewarehouse aredisplayed, asshowninfigure7
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Figure7: Wholeinventory prediction and simulation

SUMMARY AND PROSPECT

Inthisarticle, considering the complicated produc-
tion logistic structure of modern industry, the applica-
tion software systemfor crossover materia prediction
and smulationisdevel oped. Inthe system, the optimi-
zationinventory mode for the supply-demand bal ance
issetup. Onthisbasis, by systematic smulationthepro-
cess condition of each kind of material, the materia
requirement in the planning period can be predicted.
The Solving a gorithm adopted in the paper isakind of
generd agorithm. Inthe next work, new solving pro-
cedurewill bedesigned and algorithmwill berediza
tionwith considering thepecific characteristicsof prob-
lem.
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