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Abstract

Warehouse Management Systemis associate subject presentlydiscussed. Its use may be agood choice for firms
altogether sectors improving the management of warehouse operations. within the last years some articles
mentioned concerning WMS infrastructure, opperations and also theintegration of WMS and different data
technologies. A bibliometric study may be used to investigate thestructure, characteristics and patterns of the underlying
science and technology. Therefore, thepurpose of this article is to verify thecompleteness of the literature with respect to
the treatment of WMS. With this purpose, a bibliometric research was conducted victimisation bases in Inter-
Services Intelligence internet of Science, Scopus and Scielo. The collected information were analysed toindicate
wherever the articleswere revealed, the amount of papers revealed per author, the number of papers revealed annually,
and different analysis. The authors discovered that Asia and Europe focused over 70th of issues, there's no
concentrationby year, subjects (in spite of operations’ focused the papers),journals or authors, from 2006 to 2015, with
Warehouse Management System keywords, exploitation ‘AND’as a connective.
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1. Introduction

Nowadays the employment of information Technology (IT) is increasing, because people want quicker communication,
additionally storage data and quick processing. ITs are a very important method to achieve these goals, however depends
on the activity during a company, a number of them are additional appropriate to implement. According to Ribeiro et
al. (2006, p. 528), logistical operations embrace totally different activities: customer service, location, storage,
transportation, distribution, and warehouse. In a warehouse, some goals have a conflict as maximization of area
utilization, and the minimization of the typical length of the tours on that the request things are collected (HENN et
al.,, 2013). To improve the problems during a warehouse operation, Warehouse Management System may be a
good choice for firms in all sectors. In a study, Shiau and liao (2013) implement a WMS and reach the elimination of
storage buffers and also the reduction of operation time. The purpose of this article is to verify the completeness
of the literature with relevance the treatment of WMS. With this purpose, a bibliometric analysis was conducted
using bases in ISl internet of Science, Scopus and Scielo. it's combined by four items: this initial, withproblem; the
second, literature review; bibliometric analysis is that the third ones; the results square measurepresented within
the fourth; finally, the fifth is that the conclusion.

2. Infrastructure of Warehouse Management

Dueto fast development of globalisation makes the availability chain management a lot ofcomplicated (KUO and chang,
2015) creating necessary the Warehouse Management System. This IT provides the bridge between company level
production, scheduling, purchasing, supply designing and order management systems, that permits the dynamic
response to order demand essential to provide chain management. With barcode, voice dataentry and
oftenness identification (RFID) information technology, WMS transforms standard warehouses improvingtheir potency
and productivity (GONCALVES, 2009).Wilson (2011) did a case study wherever the implementation of WMS
integrated with voice picking resulted on a much better organization, serving to the corporate to work out all the
variables and supported them, build the most effective decision on inventoryand shipping. Reaidy et al. (2015) justify the
importance of warehouse designing in IT. They propose a bottom-up approach for collaborative warehouse order
fulfilment supported a multi-agent system and 10T infrastructure. Advances in close intelligence and RFID
technology have enabled development to new approach within the supply and production domain known as “Bottomup”.
It is based on data recovered from product and resources at all-time low of the chain that is then transmitted to
the higher levels and impacts deciding across all supply chain areas. Cheng et al. (2006) planned a WMS
supported side orientated Programming (AOP), saying that AOP with WMS turn outbenefits: change system
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structure, increase legerity, expansibility and maintainability, and solve some existing issues in current WMS. The
authors conclude that feature modeling effectively supports the layering of features, tracing to core SPL assets and
configuring high-layered options within the WMS domain. Liu et al. (2013) justify the importance of real time
data in WMS; Trujillo and Vazquez (2008), with a similar conclusion, justify the development Associate in
Nursingd use of an IT Infrastructure primarily based in a information Warehouse and OLAP Technology that may be
utilized in the decision making processes for continuous improvement applied to a high quality management system of
a producing company.

3. Warehouse Management and Others IT’s

Moeller (2011) shows that automation for order selecting processes in warehouses is simplydeployed to a
restricted extent. this is often owing to the necessity of huge and long goinvestments, dynamic market demand
needs additional and additional systems flexibility, and the products characteristics like size and/or weight could change
considerably over time. this canbe the reason for the bulk of order selecting systems still be operated by hand. He
explains the importance of order selecting methods as a core operate among a WMS. He complete that there's no
conditions to use routing heuristics in storage areas. For the cases of routing heuristics application, he
recommended the use of Line Sequence improvement (LSO), which calculates the road sequence with the
minimum period of time. Acase study showed that the LSO is planned to be integrated as a supplementary
practicality into associate existing WMS of a supplier, and this functionality can enhance the supplier”s product
supply to the market. Wu et al. (2013) planned a WMS supported QR code with the target of rising the
efficiency of warehouse management. They showed however the WMS perform with QR code integrated. they
supply a basic style thought and theme of WMS supported QR code and discuss many key issues within the process,
given some solutions and relevant code. Zapata Hernan Cortes et al. (2012) show fuzzy extended
analyticalhierarchy (FEAHP) applied to a WMS. They justify however the strategy of FEAHP perform and how
to pick out a software system with FEAHP considering body aspects of the merchandise. They selected the
software system quality assurance (SQA) and showed the way to implement the FEAHP with this software system. They
showed that the tool given involve several alternatives and criteria tobe thought-about.

Chen et al. (2013, p. 532) present the combination of lean production and radiofrequency identification
(RFID) technology to enhance the potencyand effectiveness of warehouse management. initial of all, “RFID has
become a vital technology for potency and effectiveness improvement in production, logistics, and supply chain
management. RFID can identify, classify, and manage the flow of materials and knowledge throughout the provision
chain wirelessly without human intervention so as to avoid human error. data of an object™s current location,
condition, and history may be hold on and retrieved on a period of time basis, giving higher visibility for
deciding.” so that they make a case for however WMS is while not lean and RFID and when they justify how WMS is
with lean and RFID. The case study showed that exploitation lean management and RFID to reengineering and
change the operation processesresulted on advantagesto the supply operations in warehouse, as cut back of the
interval of data sending to WMS at receiving and shipping docks, and on the entire operation time from current
stage to future stage.

4. Operation

According to Faber et al. (2013, p. 1232), “high prices of land and labor, and increasing labor shortages are forcing
firms to take a position in individuals and automation systems with a comparatively long investment horizon”. The
authors considered warehouse management as a mix of coming up with andmanagement systems and therefore the
call rules used for inward, storage, and outward-bound flows. the foremost necessary plan of action problems in
warehouses include: stock designing, storage-location assignment designing, transport designing, and capability
(personnel and equipment) designing. Stock designing decides that merchandise are unbroken in storage in what
guantities, and determines once shipments arrive. Intelligent stock designing could scale back repositingprices. Storage
location designing decides the placement sorts and also the zones inside these storage areas wherever the product
are stored.

During the method, some changes happen, thus an impact system is important, which has watching,
analyzing, coverage and intervening. to extend the management operations, correct and timely data on the work
is important. because the speed of the transformation {of datalofknowledge|of data} into information will increase,
the system becomes a lot of refined. In most warehouses, data systems (IS) support warehouse management and its
information. they might be ERPs, for broader applications, or WMS for specific operations in warehouses. each of them
will be developed fora a warehouse (tailor-made) or bought off-the-rack (standard software system package). For
warehouses, a WMS should think about the specificities of the facility: range|theamount|the quantity} of various
product (SKUs) handled within the warehouse; the quantity and form of the processes distributed by the
warehouse; and therefore the number of order lines processed by the warehouse per day. in an exceedingly
external purpose of read, to create this is often, the variables to be thought-about are: the unpredictability of market
demand; and therefore the rate of modification within the style and preference among customers. WMS could be a
information driven laptop application, that is employed by supply personnel to enhance the potency of the warehouse by
directive cutaways and to keep up correct inventory by recording warehouse transactions, therefore supporting the
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daily operations at intervals the warehouse, serving to to manage inventory, storage locations and manpower
(SHIAU andLEE, 2010; DOTOLI et al.,2015). So, it's used to physically management the warehouse information rising
its system. WMS additionally directs and optimizes stock put-away supported period data regarding the standing of
utilization (DOTOLI et al., 2015).

5. Methods

This paper was built using a bibliographical and documentary analysis using a qualitative analysis and a deep
bibliometric research. Bibliometric maybe a set of laws and empirical principles that contribute to ascertain the
theoretical foundations of knowledge scienceand utilizes quantitative analysis and statistics to analysis the distributed
design, quantitative relation, varied pattern in addition as ameasuring of the document info (GUEDES, 2012; MAO
et. al., 2015). Bibliometric ways will be wont to investigate the structure, characteristics and patterns of the underlying
science and technology (MAO et. al., 2015). the most bibliometric laws are: Bradford”s Law (journal productivity
analysis), Lotka“s Law (author scientific analysis), and Zipf“s Law word frequency (analysis) (GUEDES,2005).
These ways are used for providing measuring of written publications (ELLEGAARD and WALLIN, 2015). According
to Ellegaard and Wallin (2015), bibliometric ways are benefited greatlyfrom computerised knowledge treatment
and within the recent years there has been a large increase within thenumber of publications at intervals the
sphere. this can be part thanks to the computerised ways however also to the actual fact that a bibliometric
technique needsto embrace a specific volume ofinformation so as tobe statistically reliable.

6. Conclusion

WMS is an IT implemented to enhance the leads to supply activities, mainly warehouse operations. The software
system results in better issues within the activities(receive, inspection, address, storage, separation, package, shipping,
documents sending), registers, warehouses, and sends to different IS correct data, reducing errors, and, as a
consequence, costs. Therefore, this system results in the next client service level, as a result of the productivity
will increase. Because the amount of information is high, this it's to be integrated with different ITs, as some software
with FEAHP, QR Code, ERP, and a few hardware (RFID). To analysis during this subject, the quantity of
knowledge is high, because the amount of scientific and technical papers, news, case studies, reports, and so on. to boost
the results knowledge, abibliometric analysis was applied to pick out papers and to indicate however the topics
around WMShas been business.This stream of analysis, within the sample of this paper, features a dispersion in
countries and authors, though Asia and Europe focused over seventieth of problems. there's AN oscillation by number of
publications by year. there's no concentration by year, however throughout 2013 a lot of papers were revealed. the
topics were totally different, in spite of ,,operations™ focused the papers. we will conclude this can be a dynamic
analysis space, with applications in several sectors. Therewasn't a amount in an exceedingly specific journal or specific
cluster of authors.
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