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ADVANCED WAREHOUSE TECHNOLOGIES - PERSPECTIVES AND
POSSIBILITIES

Biljana Nedeva
Faculty of Natural and Technical Sciences, ,,GoceDelcev”’ University, Stip, R. Macedonia,
nedevabiljana@yahoo.com
Dejan Krstev
Mechanical Faculty, Sts Cyril and Methodij University, Skopje, R. Macedonia

Abstract: The selection of orders means to find a number of products in the warehouse matching a number of
independent orders of several customers. It is an important part of the supply and distribution chain, accounting for
65% of the total operating costs of a typical warehouse. The emphasis of this work is on the synchronization of all
activities within the manufacturing system, which is a permanent challenge for both a successful manufacture and
business in general. For the realization of this research task it is necessary to start with the structure of the
manufacturing system and to theemphasis the hierarchy of objectives and also the strategies which should be
employed for their realizations. Thevalidity of the concept suggested is estimated out by computer simulation, using
the initial data from theindustry. The SAP orPerftech.Largo ERP is a simple and technically updated software for
creating effective comprehensive business information systems that can at any time provide users with the desired
status information in the company. The most commonly used modules are: finance, human resources management,
sales and procurement, external operations, production, material operations.The simulation program starts with a
temporary presumption that the materials needed for reproduction are available in the input data of the warehouse.
All work orders are processed and sent to the data entry of the warehouse.The program starts the data at the time of
occurrence of any work order within the system at the time required for its realization and automatically takes into
account the priorities of each working order. The user has an intermediateor material warehouse that enables normal
operation of the production process and optimal supply time.

Keywords: Warehouse, advanced technologies, simulation Program

INTRODUCTION

The next generation, technology-enhanced warehouses is bringing unprecedented levels of real-time
visibility into organizations’ assets, people and transactions across a myriad of industries, from discrete
manufacturers in automotive, electronics and machinery to food and beverage processing companies. But it’s the
transformation of the supply chain ecosystem that has prompted operations professionals to take a hard look at
upgrading their warehouses with an eye towards boosting productivity, slashing transportation costs and expediting
merchandise shipments. As a result, supply chain networks are poised to undergo an extreme makeover over the
next few years. Indeed, the retail, wholesale, transportation and logistics sectors are transitioning to “best-of-breed”
warehouse management systems that take automization to new heights — from equipping workers with mobile
devices that increase the speed and accuracy of order picking to the rollout of radio frequency identification
technology (RFID) for real-time inventory visibility. At the same time, executives plan to roll out more warehouses,
while expanding their size and retrofitting them from legacy systems into highly mechanized, leaner facilities. This
approach is designed to reduce costs and increase responsiveness to customers.

1. RESEARCH METHODOLOGY

Warehouse industry is also banking on the 10T to streamline and link up the many moving parts of a supply
chain by allowing for real-time, sharable and actionable data insights across a variety of processes, from inventory
tracking and order picking to maximizing fleet routes.

As warehouse executives prepare to increase the volume of items shipped in the coming years, they rank
outfitting staff with new technology, as well as increasing the use of barcode scanning, tablets and the Internet of
Things, as their top initiatives and lead investments for an optimized supply chain.

Succeeding in the new supply chain paradigm calls for shortening merchandise delivery times and slashing
transportation costs, which were cited by executives surveyed as the core reasons driving the move to the smart
warehouse.

Big investments in automating inventory management, the heart of a warehouse operation, are another
strategic imperative.
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The RFID technology is another big push. The Internet of Things, objects enhanced with electronics,
sensors and network connectivity that enable them to collect and exchange data, has sparked a big buzz around
“smart’ consumer products, such as fitness wearables that track a user’s activity level. When it comes to the
application of 10T technology, RFID, once cost prohibitive and now significantly more affordable, will play a
critical role in modernizing warehouses for the era of digital commerce. RFID offers the promise of heightened
inventory visibility —the ability to know precisely where any pallet, case or SKU is in the warehouse at any given
moment. For this reason, retailers, manufacturers, distribution and logistics providers are planning to more than
double their usage of RFID for cycle counts and inventory validation by 2020. An RFID-enabled warehouse-
management system can boost efficiencies in put-away and picking, verify shipments received from the
manufacturer and those shipped to stores with greater precision, increase everything from inventory accuracy to
merchandise replenishment speed — while reducing opportunities for human error.Optimizing warehouse logistics
so that the right goods reach the right customers at the right time has never been more crucial amid the explosion of
direct-to-consumer sales. A changing ecosystem means retailers, wholesalers and transportation companies are not
only delivering items to stores, but shipping them to consumers’ homes. In addition, they are servicing more
customer who buy online, pick-up in-store and meeting the growing demand for same-day deliveries

2. USHERING IN AN ERA OF WORKER PRODUCTIVITY

Warehouse executives are also turning to technology enhancements to ratchet up worker productivity when
it comes to order picking and fulfillment, which eats up 70 percent of a facility’s operating costs. The move to multi-
modal picking, which augments voice picking with screen-directed picking on mobile devices, be they handheld and
vehicle-mounted or wearables, is designed to automate and quicken the workflow to accommodate order volume
surges in the supply chain, reduce pick and fill costs and enhance profit margins.At the same time, companies will
turn to task interleaving to boost worker efficiency. The productivity practice maximizes employees’ movements
based on their location and equipment usage in the space by assigning them multiple tasks, such as order picking or
truck loading. Studies show that task interleaving can boost worker productivity from 10 percent up to 40
percent.Over the next five years, warehouse executives will expand the use of cross-docking, which minimizes
material handling by eliminating unnecessary put away. Their goal is to increase inventory throughput and decrease
delivery times without the need for additional storage capacity — efficiencies that have gained new importance as
order volumes increase and per order values decrease.

3. GOING GREEN

Over the next few years, warehouses will become increasingly eco-friendly. As “conscious capitalism” has
moved from the margins to the mainstream in business practices, the warehouse industry is no exception.Key eco-
conscious initiatives include reducing and recycling the packaging materials used during shipping, and cutting down
on energy consumption by purchasing high-efficiency equipment. When it comes to implementing environmentally
friendly practices, doing good can also mean doing well: While most respondents said they view green initiatives as
an expense, they also see it as a savings opportunity.Beauty company Kiehl’s, for example, recently switched from
box to envelope shipping. The move reflected a push toward sustainably, but it also ended up reducing Kiehl’s
product shipping costs.

4. DISCUSSION AND EXAMPLES

The successful application of advanced warehouse technologies leads to increased productivity, better
quality and cost savings. The Perftech.Largo ERP software is used. is a simple and technically updated software for
creating effective comprehensive business information systems that can at any time provide users with the desired
status information in the company. The LARGO system has several working modules that are used in the
organization and operation of a company: finance, human resources management, sales and procurement, external
operations, production, material handling, storage.
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Figure 1. Window of Largo software
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8 Jmake  [hiha Kods Mzt EM Kol odpr. Cenad Fa kel Siandad Sk Lok Ozmsisd
o 108845 A5AheR ENADGA LOBHB B13 KM BR 00000 000000000 00000 STSLIZA 2
@) -
L csmmire noceuis
1 o ce
2 e va e crams
3 vorape v rpesane cromer
I I I 4 meoimrase i crama
LR ——
: : PR ————
P —
[ 8 cobowee sz
9 pasersnowsgm
10 pasaesm o wepue - samo poverane
11 pasaes o e - 5 pave ane postavks nercels
12 pasaens o wagur - 2 povesan delowr relog
o Npopanba 17. (TAB MAKEDONL) TIS_TAB - [Mcnparsmua [Bpoj] - insert]
Cuctem  AatoTexa ¥pean Sanmc Mposop  Momow
0 v X M a4 ® | K 4 P M 2 © O
Honaj Monmpasu | Criwmn [oercin | Konwpaj 3anenm Hajam | Mps Hasan Hanpen Mocnenen | Ofpabotka Momow  w.Mposop

Onepauvm _ Bpoj Craryc [op Ilar. Ha ucnopaka [15.07. 2016 Bepswuja AnaTku
Mony [Gpon] - st Moayn [ 7 |[PRODAJA DOMA-INE Bp.na pac.nan. [ 7| | Bocneano:
0.00
Oshaxa [ Narym [15.07.2016  nepon I Heponeano:
0.00
Kynysay [tn4505 2 |[TAB MAKD.0.D. | Ddiext I 7| BKYMHO: 0.00
MT |BHB[I4 7 |TOT.CK.HMBISK IB] | Bagyra [mka 7 | AEHAP

KoHT. anuHocT 7 | Tun na aes.kupe 1 7 | [EPEREH KYPC HA HE
Npumau [104505 7 ||[TAB MAK D_.0.0. Monyer% I Henosu go nnak. |
—
- Hapauku Ha kynysawd  |21609131 Ycn. na Mcnopaka ?

— Wsrotosun |1?2 El Hay. na nnakame | i i LieHoBHUK Ha CTaBKK 1-spr.statusa

Bacrannux [ 2| | Hau. na ucnopaxa 2| [ Banyra EUR ? 5-izpis
< TM na naakauor I ? Jasuk IMAK 7 | MAKEMOHCKK ™ PC 7 | H-Mabiralnik LE
e, [ 2 [ [Hopmanna wenparsuma =] I Mapru. Uenoshux [ Cena na datum dobave
, Npuem._nox. I ® Wsnoc [175784.4800
. Postavke s Ostalo a Tekste Transport | Banke b Popusti u Elekbronska izmenjava m Provizie z
BMeTHH pea Konupaj pea Bp3 npucrtan Aonsj pea Ha Kpaj
Z #  [Jzneke  Tbifs Koda Naziv EM Kel.odpr Cena3
O 1 0 BR 0,0000
M naentn [( Jbi 419275 )1 =1ol x|
Q OK OTkaws Ypean 3ammc
# Thifra Koda Ime Dalgi naziv |
I I I » 419272 75&hwF MF EN7504 L3 BBE 7S4h+R MF EN7504 L3BEB B13 57

Figure 2. Generated work orders - examples
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CucTem  AdatoTexa  ¥pean  Zanmc  [posop  MNomow

| v X | a4 o | K4 > [ 5] L7 ©
Aopai Monmpasw | CHemk MpekdHl | Komwpaj 3anema  Hajaw | Mpe Hasaa Hanpea Mocnenen | OfpaBoTka Momow  w.Mposop
CEE=TE] . Bpoj | Crarue [op Har. Ha ucnopasa  [15.07.2016 | Bepsuia [ Anateu
Wenparnsaa [Gpof] - s = = R
Monyn I I Bp.Ha pat.Han. I 7 I 101‘5‘30“33"0-
Osnaka [ Marym [15.07.2016 nNepon [ Heaoneawo:
Kunysas [104505 2 |[TAB MAK D.0.0. Osiexr | 2 BRUNHO:
MT |3525 ? | CEPBWUC CKOMJE Banyra IMK]] ? | JEHAP
KonT.auunocTt I ? | Tun nanee.kwpe 1 ? | CPEOEH KYPC HA HE
Mpuray [10a505 K | TAB MAK D.0.O. Monycr% [ Henoow ao naak. |
—— Sl F
- Hapauku Ha kynysauu | Ycn. na ucnopaka | ? |
— WsroTosun 127 [N Napruepn [Wndpal =1
FacTanHuK [ ©K Omeaxn ¥pean 3annc
B # | Wabpa Hasue Ha naprHepoT MonHo HMe Ha NapTHepaT
TH na naakauor |3525
—— s D
B B 104505 ﬂ & ﬂ | SPECIALIZIRAMA TRGOWINA Z ELEKTROTEHMICHIMI MATERILE
, MNMpuem_nok. I £
— Postavke s | Ostaloa Tekst 3 JUE D.0.0. JUB KEMICHNA INDUSTRIJA D.0.0.
BueTHn peg Konupaj p 4 TRADE CELIE
k:3 Odznaksz Thifra 5 KOYWINOTEHMA DD TE WEL P 240
ol 7l o & IMF MONTAZA MARIEOR D.D.
7 JEKLOTEHMA W STECAIL
8 ILIRLA PE LEMDANYA
Mpogax6a 17.01.00 (TAB MAKEDONLA III) - IIS_TAB
Cwucrem  J[atotexka Y¥pegn 3anuc  [lposop  [Momow
] v X mn 8 @ K 4 b M & w ©
Joaaj Monpasw Konwpaj 3anenw Hajan | Mpe Hasay Hanpen [lMocnegen  OBpaBotka Momow  w.llposop
PCEE] i [ | Anarxu || sow
Wenparhuua [6poj] Bpoi Craryc Bpcka naTkH
Eapatbe WonpaTHiLH | DsHaka Narym 15.07.2016 | bp. Ha kyn. | |
Wenpariuua [[ 6poj = 21
T T e P
Kynysay I:I B Jar. sanyra | ||:| BHec % 3a OCHryp.pHsSHUM
[]Wurpacrar O6Bp3aH Ha AaHOK JaTa Ha napuna | | LleHOBHWK Ha CTABKA
E—
[R— Konr. Ha nuua | Wue. Ha npenoc 10 PRODAZBA AKOMI T1|
— M erenemD 172 AYKMEIMER MUXA .5 44 nes kupe CPENEH KYPC HA

1
3acTanHuk |:| B Yca. Ha ucnopaka l:l B [INaprh. llenosrux @
MT CT_MPOW3B. AK -B| Hay na wenopaka |:| HOCTABA HA CTPI [|Cycuecusna darrypa | Zlzpie
Banyra MAKENOHCKU NEH Hay ua nnakame VIRMANI []Haiaw ro TRoT Ha nena @
Jasux MAKEJIOHCKH UsHoe [ |

—
Z Postavke g | Ostalo a Tekste Transport/Carina t Banke b Popustiu Trajniki j Intrastat n Elektronska izmenjava m Proviziie 2
BmeTtHn peg Konupaj peg BEps npucran Hopaaj pen Ha kpaj
# JzHak:  Wuppa Hasue EM K.on.Ha Hen. Tun Ha ueHa LleHal Mpou. Ha nonycr I. Ha morp
O 10 1] BR -bpoy 20000 PC - MPDAAKHA 1000000000 0,00 00000
D n] Wcnpathuua [( Bpoj = 21602161 )] ==
OK  Omkaxn  Y¥pean 3anuc
# Bpoj OcH.craryc Craryc Haryr Fynysay | Mpumaten F.oHT. AMyHOCT 3ar -~
p: Z1IE021EE PO PO 13072016 300870 500870

Figure 2. Generated work orders - examples

5. RESULTS AND DISCUSSION

The simulation program begins with a temporary presumption that the storage materials from warehouse
needed for reproduction are available in the input data of the warehouse. All work orders are processed and sent to
the data entry of the warehouse. Priority orders regulate execution and are defined from the time they appear in the
exit data of the warehouse, the time needed for transport to the client and the given delivery date. The user has a
semi-product warehouse that enables normal operation of the production process and optimal supply time.

6. CONCLUSION
The emphasis of this paper is on the synchronization of all activities within the production system, which is
a constant challenge and successful production for the business as a whole. In order to achieve this research task, it
is necessary to begin with the structure of the production system and to emphasize the hierarchy of objectives, as
well as the strategies that should be applied to their realization. The stock inventory status is a bit important.
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Advanced warehouse systems and procedures are particularly important. All information systems and other tools are
appropriately necessary. The vulnerability of the proposed principle is assessed by computer simulation, using the
initial data from each considered industry.
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