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Abstrec The lmventory control syvsiems bas sn important
rale o monilor the comlition of the goeds ot the sapply
chain stage of gowds disiribatkon  from  the cemtral
warehouse to eetall n aceordance with consumer demand,
The research pims to devebop inventory controd sysiems on
the supply chaln digribution of goods from sappliers o
retail threugh the central warchoase with minimal sapply
chain costs. Minimicatiom of supply chain cost using
mzrtingale madel of forecast evalaation, and the result as
the hasis for colcalation of safely stock und reorder point.
The resabts of research are the systom that can be ased to
conirel imventory aml renewal of gosls in (e cemtrol
warehouse by calculating the minimization of supply chudin
cost based on consamer demand, Case stadbes were
conducted on the sapply chain distribation of geods from
the vemiral warchowse to the retall in Semarvang. The
abservation data derived from the goodds distribution from
central woarehonse o refnil for certain prodocis over 4
time perbods. Thromgh such Imventory confrel system, cam
minimice smpply chain cost, and product imventory level
cam be muintsined in time and amoant of inventery that

st b Fulibed,

Kepwardv: Sepply chels o, saferr stock, seorder poim, Iricarory
citirod St

| BN TRODLIC TN

Inventary contrel system has an bmpsorant o monditar the
gy comitbon an supply chaon distribubion fiom central
warehowss (o retzil with consemer demand. Demand for goods
in dyisansic an retailers, it meakes problem in inventony control,
The preblens are myveniory gooids unhalanced o the centmal
warehouse, Several methods bave been developsd o solve the
provbem of  myventory coantrol precess at central wanthowse.
Reonder Point (BOP) 15 one method wsing analyee the sock
candrisl,

The o af mventary contrxl & conratling imventory af
ponde g thee company doss nod the deficieney of stock nnd
optimizing the cos of supply choin disnbeion a1 ceninal
warclouse, Optimizing invenbory of gosds can be ordered o
mex eustomer with approach [1] Optimizing safety stock can
alfect the cost of logistics i o company |21 However, the
resulls of inventery contral sbll expeniencing deloys. Beoawse
ihe imventory eontral in cendral wanchouses only estimates,
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it meeds average sales and maximum soles. Thene is no safery
stock and schedule for ressbock.

It has known the flow of mventory disinbotion of goeds,
s il meeds invemory conrol ai ceniral warshouse. Then
cemtral warchowse md over aned less of poods.  Inverdory
comrel comguaation is using the safey siock approoch as
inveniory comrol womoke available of poosds at il ceniral
wirehouse. Salisty stisck hug wsed o determine the minimmanm
and the maximum stock mvenory o the cemral worehouse
wih mnimaum cosd supply chain, Wiale BEOP is the poind
wleere il re-siock of poods and disribation of goods con be
o Time,

This ressarch aoms Ao develop inventary contral systems
am the supply chain distribution of goods from suppliers 1o the
central  warchouse with mmimal  supply  chain  costs.
Mimmization of supply chan cosl usang martingale medel.
Mlimimuom cost of supply chain s derived using mehods
martingale of forecasdt evaluation medels (MMFE) based om
consumer demand, and the resulis wsing computation safety
stock and receder puoind

I BIETHRCMELONGY

Design of mventory conrol systems in supply chain
distribaition of geods from supplier 1o central wanchouse, it is
startmy with desigre planmmg mode] of minimum cost supply
chaim wmyg MMFEE metheed, ond the resolts wsed commaabion
safety stock and reonder poad. 1o planmmg . modelng,
prediction of demand used Tor decision making and actiz)
anles ussd to determine the sciunl cost with demand data in
any peried. Schemes of supply clain oo optimdization
madeling with placement of tlse - safely stock, it can be
diepicted i Figune 1 [3]. The ome of evakiolin supply chaim
and management policies s aomatccally, personsl skills amd
time for  simulabion model applied on o supply chan 4]
Flamning model minomum cost of the supply cham s o
camputation sufety stock and reorder point o framswork
invenery control system with the input of demmwd predictions
doia and scieal datn demand. The case of this siudy observed
e supply chain diswribation frome the ceniral warehose to
retail, shservation deta For cerdain prohect dunnyg the fearth
puenad withim two menths,
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Figume 1. Schematic of safeiy sinck placement approach

Cbservation data have ueexl auch 25 actm] myentary data (1),
actual demand datn (D9 and actual bockorder deta (B @
ceniral warchawse. In Table 1 sheaws data from 4 penods (1),
and each period consists of 14 davs of soles

Tuble 1. Tetal salix, imventory and receder pooids

t ] | B

| 1267 1245 1281

2 | 384 1345 1214

3 1244 Gt 5 B3
N T €= S [

a. Wodel optimization of supply chain

Demand Farecasd dain 5 on oingut dadn for dhe planmng
manbel, using MMFE a5 model 1o predicr demand MMFE
mesthoid s prod predichon sccurney and minmm cost sapply

chuin cost. Let ) % demand forecast, assuming that:

Arpipee = drpee + Brgress (L

HBrpr1043 = Hrpaz+ Erpresa (2

Breirsrer = B ¥ Eppprirer (3

Demand predicrion of consumer a1 the centl warchouss for
nexd pernod ﬂ_ﬂ'.l g+ ) demand prechotion for previous perived
iy e ) and varishle error for next period (£; ;44 b, itcan
e seen Froom equatmn (43 ]3],
Beeek = de—riex + Eeeen
= gy giek ¥ F-pean T Ereen
== 4+ I Eriean (4

In the model opuimizstion (3) describes the maximam
pooids ane distrifeted in the supply chain process, md which
will be psed o determine aley stock and reorder pont
Before compuiation safety sock and reorder point, it must
know the mimimuem cost supply chain plimnime. So, the central
wirchouse can aplmize  goixls  disineton. Plasmng
i tolal cos supply chain distribation with formils [3]:

Me 80 Tl )+ B (0 T8 ) i)
swch thad:
T.:I_B:ilﬂ' il-l."'n'il-:]"’[ﬂtr_d;] L

a5

=7l )

Bl = (1= p)E + vA] ¥

plzef el

dy = d- g w2 {10

_foife =L

¥= {lr.l:.fl.ers ih

11,84l =0 {12

wheere :

al Uit gzt of  diseribation and inventory plamming a1
the: wage of §

Iﬂ-‘l Tinat cost distribution omd backorder planming at the
slage f

SR @il of materials Factons From stage j-1 1o stage §

H Planmed imvenbory level in dme peniod ;21 sage §

E;I Planmed backerder guantity m time pum'rd fat slage
g Production quantity in time period ¢ af singe §
t 4 ) P i
Ft"l Distribation quantity o tine perisd ¢ at stage 7
..'1*,' Saocks guummity in time period ¢ &t sage
ﬁ.’}f Replenishment quuntity in bme penod § ot skae |
cr Level of copacity ad the stage §
[l Planmed total supply chom cest
L! Lo tmie ol stage §

The flow af supply chain infoemation systems for geods
distribution is shawn in Figore 2,

Gemnalt nnalein
sgplien  f—=] “:'::'L Eiile T s
Apimle ohiatjalisil hien '"I'l i mL .

Figure 2 Supply chnn inkarmation sysbems for goods
distribaiticn

In optmmzmy tatal cost aof mvenlory and backerder can be
abanimed from distribwtion anit and inventory planning cost @
e eemml warchouse (j) in time 1 {JIJ'EI,_] ‘#h ]
disimbution backarder planming cost and backonfer Hems at
the central warchouse for time period T (8 Tr., E':" b, Then,
caompulziton mamimen cost of the supply chain fram supplicr
o cemiral warelsouse using eguation 5],

After compatatom of supply chain plnming cos [:!{"I. the
next siep determining actual invenory and backorder are
using acte] sles datn tD{'l. Thisaffects an the compudation of

the service bevel inothe contral worehowse, Achunl imventory

amid backorder items in the: equestian:
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= (i, — B2+ (rf— D}}? (13}
By ={(B_,= §_,)=(Rp+ D) * (14]
where:

I;' Actual invenbory bevel m bme penod § skage §

Bf Actml buckoner quanlity in fmme perivd f slage j
[+ Actial demand quartity in time period ¢

M Actml wtal supply claam cost

Sky Actnl service levels at the sage |

Computaten of  Senvee fewed (5L actunl  debined
inveory ot reixilers request by consumer hove to b fulfilhed,
Berviee level bas based actus] backorder amd actuml demanmd,
1o medsune customer satisfaction with e existing onder

fulfillonena, teen expressad inihe eguation:
Actual B

Shi = 1= et w8
b, The computntion of the safety stock

Coamgnatation of safety stock data fram stabionary and nst
stationary, it is used 10 optimize inveniory of geods (5], Ta
guls amaunl of safely stock (55 amount of backorder at the
central warchouse ot time 1 (£ 81 and service Tevel in the
central wanchouse (5L, ) with actual demand of goods in the

ceniral warchouse o dime | [L D_;"I, The valwe ol service level

is. smoller than standord service level expressed in eguation

{1k

55, = Bl =(1=-SLAED i 5l < 515 s
0 atherwize

. The computation of rearder poim (ROP)

Feorder point 15 en amount of recrdennyg, i i demonsd
consumes during lead time. ROP is 0 methed used o annlveze
slock comtrod 6], The fmction abjective cod per Hme fo oncder
queantity recrder poing [ROP. ROP can optimize re-siock of
wooids b the company | 10]. ROP gets the ameoant of inventory
pocidls with stk owt. Compulation of ROP donng lead time
and safery sbock ot cemral warchouse, usually, ROP effiects by
inverdory m lead time. Computaton of ROP expressed m
cquation (177 [#].

ROP = L« B84 55 (n

1L RESLULTS

In this rescarch, design of myvenbary contrial sysbem using
# framwework of e supply chain dismibution on eage oo
(Figure 2. Dot ingin is demand datn Forecast and el dsa
diemmsl, while data autpat 15 2 ropert mmemal cost of the
supply choin, the amount of mafey stock and meonder poin,
The i 15 ephimmeg mventony W mee customsr anders [9).

The inpul process s demand data, invenbory doda, and
backorder data of poods in databased of invemory control

b

sysbem by an administrabor, the data will be display on the
TN ML inyentary conirol system,

The process stage % activibes of ibvenory contrind sysbam,
1o determines mimimiom cosl supply chain to mput data on the
sysieme The service level, the process s @ comguemtion of
snbishied customer hassd an demamd posds. Thee safiety stock is
determeining  invemory control, The aim fo prevent over
capurities of mventory m the cemtral warchowse, Compuotalion
af oot supply choin is processing distriution any pericd. The
compatation of weonder poing bassd on aafety swock with the
central wirehose.

The owput process s given information by irveniory
caoprol system. Cuiipud system such a8 supply chaim cost
repiort, smbety sock repart and reesder point repart. The repeat
camn be soen minimam limit or safety stock standand o eeniral
warehose. Beorder poin reparts, a report that conting ane
ardered by consumer, S0 ooniml warchouse ane known the
limit of stocks, then, the requirements on formala (81 umil
{10h are met. Computation wsmg one type of poxdecs al the
comitral warchouss with 2 periods and lead time for 2 days,
Proviided that:

L G =B =0~ B0+ (Ri- di)

1423 = 1102 = (9450540 + (1423-1 193
321 = 91 - 230
321 =321

i Rie Pl

1d2F = 1423
% RE=(1- p)F+ pdl

Pl =(1— 1)F+ 1.4}
1423 = 1443
4 P=g

A
1423 < S{NM}
S, df = SFU P vz

198 =40 1423 =2
6 1LBdlal =0

1423, 1246, 1423 =0

Thas, the condition from Formula (81wl {100 has o be
Fulfilled. Furthermenz, the compulation mimimem cost ol the
supply chain from supplicr to cenrnl wanchouse with formiln
vt il {107 A et dhee amwant of minimam cost apply chein
cogts, The umit cost of disinbsion, inventory, and backorder
of poods gre 5% from the pverege price of goods, The data
e such o= inverery anid backerder data from hastorical data
farst undi] dhe fiurth penod. The computation mmimum cast af
the supply chain from supplicr o centnel warchease shawn in
il following in formula:
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n= a' BT 1+ @ Bl B
Fales B+ E++ 134
= 1245+ 345+ 1 240+ 1423 = 5253
BB = Bl + Bl + B+ B
= 280+ 1214 =854 = 1246 = 4505
Neg'3I00 + B X E]
= (515 x 5153 4 {615 x 4505
= L2IS0A0S + 28259258 = 6.0046,320

Cusmgueation of ctual inventony and actual backander will

be used for compuiation serviee level, Service level ts used w
mensere the  bevel ol =tsficton  services o cenlmal
warehouses, The service level such distribation of goods
aridered by the previous of retoil demand. The nexi process is
the computation of actnl Service Level (51 used period
(T=4} hazed amsount acheal backorder of geods ond actual
demangl of goeds on 4 penods -

Fad Actuii
S =1 Actunt D

=]

{2

= |w 0.9 =1

a.  The Coanmetation of safety seck

Safery mock prodictions of goods are wsed sufety
stock approach. Computahion ol sabety stiock 1 affected by the
service level in rewail, the amount of bockorder and invemony
at o cenirnl warehouse, Dota from CTO0T products in the
faurth period will be the computation of slety sieck on fourth
periodds 50 i1 can be known the minimum limit of safery seck
fram CTOH products. Compuetation of salsty stock can be
showmn in the egquatica,

Fhm TRl -(1-5L)5. 0
= 505 — SO0
- 4085

b, The Comgnention of reorder poini

Feomler predctians of poods at the central warchase, o
met ihe demand for retnil and consumer. Compuaation of
reordorimg goads 1x wmmg reender peand (ROP) methaod. ROP 15
determned by the lead tmee (L) the amount of demamd oand
aafety stock ot central worehouse, Volues of lead rime get from
waling Hme fouse reorder of goeds with demand consumer.,

rad=1
op =t x %y g

Gar

=2 % == 4 4085

=4

I the resull of ROF are getimg, the central warehanse
s re-stock 691 pieces in the founh pericd. Warehouse
nmist festock i order to meel the demand for retails, Invertory
coptrol system with MMFE method produces minimal cos
aupply chain of disiribution Becowse of the major factor in
inventory controd  ad e central  warchowse, Then,  the
invenory conirol system can detennine satery stock of poeds,
Compalation of ROP prdeces the amoand ol messtock tha
mwis b folfitled a1 the centml worehowsse and supplier will
dlistribuie the number of deminds,

v, CONCLUSINNG

Imventary contrisl system 2 supply chain distnbstion rom
supplier o retail with ceniral warechouse g0 10 mininwm the
cout of supply chain, Inventory condrol sysaem can determine
the amount of  supply chain cost, safety siock and reonder
poind in the ceniral warebouse, The produet of poods peis
mindmusm cost ol supply chain distribuben based om the fiurth
periods, Then, amoun of sabsty sock and receder peaed can be
dinved wing mventory contral syslem. Inventory contril
sysbem can eplimies of supply cham cost lor controflmg of
invemery  poeds a1 cemiral warehouse,  Inventory ool
syabems can kmow minimem cos supply choin of distnbuion,
aafery stock bevels and recsder point on real-time, Iv will make
sy in centrol warehouse 1o manksge inventory. 5o there i no
slsaraei ar vacancy goods.
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