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Abstract 1 invemorny contrel sysiem his o semtegic ok for the business & meageg investory
ipemting. Mansgemen of cosventinmal nvemory creales pmblems m e stock of goods that ofien ness
inmin vz mne bos e edess poods @ dhe remil kvel The ssudy aims to busld @vensory conirml syssem that
con mainiain de suabiity of pocds evailsh ey &t the sl level The enpkmenimion of Vendor Mansged
Imveniory {8 mefod on swenluny control sysiom provids ey of seks det and nventory of
ponds & refiler level o supplier. Investory coninol is pertoemed by cakubsimg safety soock sl mondes
pami ol gonds hasad on ssles dete recewed by ike svsicm. Rule-hased resaning & provided on e sysiem
0 frcilEste the monimorisg of investory s infonmation, tBercby belping the process of Bveniory updaies

mpopreicly. LRilizlon
lime dhae o The ase of use,

wchnlopy = abo cosadorad woa medum ol colkecing =aks de@ in eal-
¢ resubs of B shaly indcals thet sventory contml eang Y M ereses the

mvailability of pnods + T0% and e redwce the secumulene of goods + 0% at g reimil kevel

1 Intreduction

Marka changes demand comgles BWisiness rocesses,
Business coanplexity mwed o answer gueshons abam
how busincsses deal with dail y changes, what business
actions can precdict amd prepase businesses for change
11L In line with lechnological developmems with faster
ani cheaper infommtion exchange, business proceses
apecially for controlling imvendory can grow rapidly,

The mght inventory system s be wsed for frmcking,
reconding, and providing informsation reloed o the
product. The mventory syslem has an imparias mobe n
momtoring the condiion of the product [2] One of the
methads that povens invemory is the Vendor Monaged
Imvemtory (¥ &0, Y grants full right b the supplios
to o] invemtory and manape amounzs of prodocts
imventory for siores. YW perfonms transparency of sales
dula and stock levels o the suppliers [3-4). VM offers
benefits dn the stores due to dlse high availobility of the
privifuect and provades an oppectonaty for distibulors b
improve the efliciency of their product marketing, and is
ahle o mamdain the availabibty of Tectaating demand
and demand uncentaimy [3]. VM1 responds quickly and
cfficiently in mesting customer necds a3 well as being o
decisive facior for business survival and development of
i ness prediciion [6].

Scheduled imvendory rrl.m.:gemml 1% misl based on the
high sales of poods but is comied owt with a fixed
delivery perod. This results in 2 shonage of ivveniony
under high sales conditions and excese imventony inider
dechning sules comditions al the retler level This
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researches one salution o solve usiness complexidy o
contral imvemory for distributors in the delivery of the
ipprapriabe poods. The imvemery comrol sysdem Wl
can meintnin the stabitivy of goods pvailabiting thar refers
ter the lewel o sules at the retatler level.

é\l"andnr Managed Inventory {(VMI)

Vedor  Managed Inventary s i insentary  and
proceremen  approach, in which the supplier s
respomsible for managing and wpdating stock. This seems
o comtradict the principle of poll acheduling, since the
previons process (prodectien) deciding bow much and
when il will be wnt to the store'retailer. In pracice, the
information referemce les with the sore | rotailer
throwgh sales infonmsstion. Within the WML, suppliers
larve to monitor sales mnd imeentory, then mfesmatian
will be generated when the procorement is done [ 7).

Thee implementation of YA in the supply chain
amplifies the steps that vccer when the perchase
imtarmation made by the last comsumer @i be accessed
tirezily by the distnibwior [ supplier, Thias the feedbock
o determine the speed of the flow of goods can be
basrsm. The supply chain in the YA is shown in Fig, |,
the firm lime mepnsents dhe matenal New from the
foctory 1o the lnst consumes opposite the dashed [ine
indicating the mformation flew, By opplving VML the
siles imbormation ot steresiretatlers o soppliers, con be
amplified =0 dhat informnotien can be immediately
krsawm.




B35 Web of Conferences 31 11015 (201H)
HCENIS 2087

Tittge o orgd UL LS Lie3scanf! 2 R 105013

SEREEE LR EE

- = | I
Humfwar Tarchsme » T T Rnife

Fig, 1. Bopply cleim af WhaL [5]

The matenal flow and information Pew on the YME
aupply chain s shown in Figere 2, the dotied line
imlicates how dhe WAL system contrals dhe trnsactions
in ihe store | reoiler, procurement of goods is processed
based on sles data ingut i stock levels. After that, the
delivery of posds is s@ 1o ensore e availability of
govosds

S
Srviem fiep oy
ek af VM el
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I i i
¥ i |
- = =
[hisribuivr Retailer

Fig. X Maerial flow and supply chain information of ML
&]]

Whil perborms datn ramsparency in the form ol sales
data nred stock levels w suppliers [3]. Implementation of
decismon sippart systems on WL penemating profit in
the form of dromatic developments in cestomer service
levels as well a5 o significanl mcrease i imvenbory
turmaver 9]

&Imantuw Control

Imvemiery cantral ix ormed o mamizn the stinhiloty
of the availahility afiSiods in socondance with the high
low zales of poods, Inventory control i perbonmed by
passing the calculmion of safuy seck associaied witlls
time and amount of sles thal are ool comstant. The
csbimution of subes varintion inthe M perivd is shown in
Frguere 3, s dhe mcdeling estimation of aafety stock
buwzd on the wianderd deviation ol sales ax griven o
Figure 3 prodices e calculation of sales standord
desiation Equation 1. Al safeiy siact in Egualion 2.
'Erg':i-'!.:'i: stnndland deviation af the sale of goods § in
stare j by walk L calculated mthe pened M, N s Axed i
accardence with the pericd that hax beon rumming. In one
distribmtion period if 15 estimated to be sold owt within 14
dips, thus using the period N = 14, Meanwhile, 5T =
safeny fiwe is the etimated tme of sabe dstnbution of

the priduct up o the stere i doys ond 5% o5 the safive
stk which i3 the estimaded safe stock in the unit Pes

E_I_I.u.,-u

13 By By
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Figmre, 3. Estmtion ol saks. hasal om N pericd
Li |I:-rh:|:','|.;.l. E'h.;.:!_'l"._
gaids b B=1 {1
551-{.1.'] = ’1{-"-1].51' o

4 Estimation of Re-3tock Updates

The estimntion of re-sieck epdates s performed 10 mee
the need of demand for using reowder point (RO Stock
chunges will be made if the curreni stock pesition is
smaller than the RO, and then, the pnsucts will be st
va the difference hetween the current stock pasition ond
the regquirad stock. The caleulation of rearder paiar
bzl an the mverape sals in o ceraan penipd of tme
plas safery seeck, then siock renewal will be done based
on the number of fevel reerder that mast be achiewved
usmy Eguation 3 aml Egeation 4.

0. = LT, Em;ﬂ+ + 5564

i3
R = BB, L )
Q0.0 = R 0L = RGP {5}

The calculation of reorder poind 5 performed
meniering penadically with period 5, then B oas the
member of product that becomes the targel mumber of
product myvemory join sbone 4, [P = the corrent stock
position, o O is e nember of product | thi will be
st hack o shop § s the position Product inventory
reaches level R j9]

5 Methodology

Besearch that s e conductad has stages fo be dos
m the mfirmation system bt These dages sz from
the detsrmimtion of imud, storepe, process, and owtput.
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The lorm ol system design s modeled in occordance
with the purpose of this researche o boild entory
cantral sysiem using ¥YMI methed shown in Figere 4.
The syetem explains the existence of twa cuerment flows
that is flow of material and information. Material flow in
the: fomm of 0 firm line from suppliens to stores EBbugh
the provess of delivery of goods, while the flow of
informestion from stores o supplicrs stars from e
amaund of goods sales, then comral is performed on the
pmeaus o inventary that s impartant for the supplier in
the delivery of poods.

] () [

Dy

Fig. 4 Molel of mveniory conlml systom

Chonges in myventory due o o final buver anschan
an dhe store ane mondoned through & contrel spstem.
Everwday, sales data im ihe form of goods code and the
mmaund sald = xenl by the shop owner win 5MS Faciliby
an mokile devices, Dma of  the invemory changes and
sales become system mpl that will e pricessed by the
Avaben

Sales datn stored on the svstem will be processed
through the caloulmion of sabdy stock (5%5) os
Ecpuations (10 md (2) ond ROP a8 in equation (35, and
{4 The result of the caleulabon will be compared with
the mventory auantity in the swone using nele-hasad
reasoaling 1o determine the invenbory stafus as shown in
Table 1. Mexb, at fhe sladus of waming invenlory, the
amaoun of poods to be disiribeed 5 caloulated as in (5)
The autpud obtmned in the form of prodsct inventary
ataques imformmtion i the store whether fo re-diswibute or
nst, 5 that it can be known immedisted v, when and the
righl amound for the goods disinhution of cach store.

Tahble 1. Ruakes for decmmeing inveseory sl

the sale stock of the producl, Equation 3] resulimyg m
the number of product ROF and Equation 14) penerating
the mumber of goods io distnhele. Bassd on product
sl . inventory control m the form of safe stock
et i obmined, ROF and level R as shown in Table
L

Tohle 2. Toinl safe siock, BOP . @d Level B

Mae " (1] 55 ROF R lowel
| Jiain 55 31 u 48 31
Z-Pan . | 1 R 5K
3-bhan n n At n el
d-Jan dd 20 di n i
SfEn e 1 EL n &4
fi-Jan M i 1& 5 &
T b S 1 e £ 1) [
H-Fan H Y& % A TE
YU-fan Eh o 40 Ta b
Tk-Fun 6 1% 41 T 91
11-Fun o M et -7 G
| 2-fun T It 40 &2 ]
1 3<Fun Th 1] 4 = o
14-Jun h it o £
1 5-Fun Th i | T Th =
16-Jun " n EL &) Lo
1 7-Fun S 17 T w S0
1 ¥-Fun I3 | ] kR b LE)
18-Jun Ll 1t 15 Th a0
Hi-Jun k1l L18] kL i el

Mo Buler Sl Defimition

i [P = ROOP Secure b delivery

I SS<IP<ROP  Hackup Deyiere of
delivery
Immediate

3 P55 Alert delvery ol goods
areordng B fevel

6 Results and Discussion

The moniloring of the sione's swock of prodects
generaicd from the safe sock and ROP calcwlation
thraugh the implementation of Equation (21 resalting

bwentory comtral s perfonmed daily on the amoam
of iwerory available in the store throagh the safe sock
calculation and BOPF m eguation (24, (3%, omd (45 bosed
on the imput of goods sales data. Table 2 shoas thor on
June 240, 2016 the mimber af safe stock wis 34 pox, ROP
was T pes and level Bowas W pes which would  be
comygeaned to the last invemory at the sione

Tiee mules of imventory stalus determuination in Table
| provides comvenence m monitering the myventory
gimus o he goods on the saore as given in Figure 5. This
prowides information for supplers o detennime whether
of mol e re-ship the goods in comrofling the store's
tveidesy, The alent éoms s interpretal &5 o warning io
mmmediotely deliver the poods in acconfance with the
needs,

Fig. & Monroring of goods imessory i siores




E35Weh of Conferences 31 11015 (201H)
HCENIS 2087

Tittge o orgd UL LS Lie3scanf! 2 R 105013

Bascd om the monitoring of poods perfoomesd by
suppliers, the goods can be delivered in accongnee with
the stare neads. Bventory cantrol using W s shawn in
Figures & aml 7 in the period from 1" 10 20" of June
2016, the amoun of inveory fellows the high sales,

Contrel Invertory of O30 in Aetailer &

.r.r .F_.r -r J_.raa-‘r-r-aq--:q!.re
-"H‘ J. ‘n"{_-."‘ :lr"..-f_‘._-r'ﬁ _’J' .l"dln.-"..-..l"F

Flg. & Canirol baveningy ol Hl'li.ﬁu Enveniony i retaller A

Contral Imvestony of BROOE in Retaller &

amn BEEEER

]
-"I-'r"#a".-".l"j.af_e.-f.l'.-'-".ﬂ'l'#qf'l'-'

L L
Flg. T Conmal veniony of BRMEE i@ reweikr A

In Figure &, a firm line shows the number of sles
the dovted line indicoies the pamber of sclhoduled
imventories and the dached line represents the amaenl of
imventery using the VML It B sid that dhe level of
avatlobibty of FEIZHE prockicts on Sone A fhrough
WA inventary control is mone secure becase ol i
stack caleulation and siock renewal so that sock can be
stable. The stability of the goods ivendory in ke penaod
1# 1o 20™ of June 2016 was fulfilled with the Tower limi
al" 37 pes and the upper limil of 96 pes. This was nod
fomnd in scheduled stscks because of the voud of goods
supply for several fimes. Safe stock estimation that is
abways updated daily allows ales tmnsactions b be damne
meare with invemory of existing products on the stone
Moanitering the mvemary status of the poods in the stone
can provid inventory information before the inventory
ameiiit s nming et s the delivery of poods can mn
apam in accorchnee with the needs of the done.

Frpure 7 shows thal BREE on 3ore A i
experieneing low soles, bur has a high inventory in
scheduled stock. Invemiory control using VM fallows
the sale transaction of the goods. The sales trumsaciion ol
the poods BRODS thar is relatively low bas resulied in
tow inventory of BRODY as well. The inventory stanus
memitoring alse provides information thet the imentorny
i5 il sufficient so thar no debiverics are retummed 1o the
store. This can reduce the amount of the praduct BROOR
stock accummlation in Stare A so that i cun onbicipete
the revum of large quaimities of products fo the supplicrs.

T Conclusion

T invendory coniro | swstem thot uses Y I cquipped
with sms techmobogy can be wsed to monidor imventony of
peods o oaecordance  with the meeds of remiles
Inventory control can bo done through the caloulwion ol
safety stock and resofer point based on the data of dotly
pood sales. The monitoring of inventory status s also
wven in detwil becanse a similar item in difterent stones
has different sales lewels as well, moreover if the
talferent tomns are al difforent stonss, The nesuli of uwsing
the sysiem gives benehit bor the store o the avm lability
of goods as ghown in the higher product availability
level om THDI30 product of shop A by & 30%. The
distribstion s done hased on the meods of the store by
looking al the condition of the prodiect imvenbory as in
BEMIE product 1o stone A siooos 1 oredece the risk of
return of e product m the future by £ 7004 dee 1o the
scoumislation of umsold products in the siere. Tnventory
mmagemenl by pang VMl mainains mveniory stability
b balancing the amount of supply with the sales
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