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CHAPTER |
INTRODUCTION

1.1. Background and Problems statement

Nowadays, business becomes more competitive. Any organization must
improve their operation to respond to customer needs. Logistics activities become
important in all departments, especially in service sector. For bookstore, not only
customer service in essential, but also all activities from transporting books upstream
to downstream are significant.

A warehouse is a commercial building for storage of goods. Warehouses
are used by manufacturers, importers, exporters, wholesalers, transport businesses,
customs, etc. The warehouse is important in any business industries for Storage and
put before the goods sent to other places. Many organizations have their own
warehouse management system in order to increase the efficiency of their warehouses
and equal to competitors both their business inventories or warehouse for rent. By
bring software system to support the concept of warehouse management system.
Software system not only use a single system but also includes the steps of running
and managing in several international standard warehouse which many organizations
have applied to their organizations.

Double A Book Tower is stem from concept of "Eslite” a bookstore in
Taiwan which there are 8 floors and open 24 hours - - 1% floor is for fashion product;
2" floor is space for Magazine, novel and new arrival titles; 3" floor is for special
collection books, rare books and collectible books; 4™ floor is for Japanese books; 5
floor is space for restaurants and 6™ floor is area for meeting rooms which use for
encourage reading activities.

Due to Eslite bookstore has a large number of books, therefore, there is
warehouse in bookstore. Major features of Double A Book Tower likes Eslite but

different on management products.

1
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In general, business bookstores in Thailand such as Chula Books, Se-ed,
Phrae Pittaya that there are bookstores with a number of branches from 10 to 300
branches nationwide. They have their warehouses and distribution centers to distribute
books to various branches throughout the country. But Double A Book Tower is only
one shop, therefore, there is no warehouse for distribution. If compare the nature of the
books sales, Double A book Tower is the same manner as a small bookstore which is
no IT system to support that do not need a management system. Because Double A
Book Tower is the largest bookstore in the country, IT systems is necessary in every
functions of the work.

For the type of warehouse, Double A Book Tower is similar to Makro
which is sales on warehouse. But the difference is that Makro distributes volume per
time, resulting high discount can give customer per time that easy to manage inventory
management, we called the store as Makro that “Warehouse store”. But differ in that
Double A Book Tower is retail shop and more diverse number of products, must have
management products to meet customer needs in time that similar to the 7-11
convenient store or others. Therefore, Double A Book Tower likens it to a store
between 7-11 and Makro. Moreover, the difficulty of managing not only the nature of
the business but also the difficulty of managing the inventory that based on the major
factor is nature of the book. Which is different from general industry business such as
have a high diversity of SKU titles, Turn Over high rate, None of the age but demand
for goods is seasonable, It cannot be fixed location due to many new books are issued
and change position frequently, Picking books depending on the needs of customers
that want to what titles of books. But step actions can be applied to similar work that
means Double A Book Tower is includes both Se-ed, Makro and 7-11 together.

From company case studies: Double A Book Tower is a bookstore with no
inventory to stock the books but a shop is for sales and for stock in the same place is
called a bookstore on warehouse. Therefore, the difficulty of running a warehouse
management can not manage the special warehouse system with a single normal. But
need to add details of the management of retail shops for management.

Problems from occurring that result organizer have created ideas for the
design of warehouse management system stores that selling books on the warehouse to

be a standard work of the same business group by using case studies of Double A
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Book Tower as a warehouse management system development. Which the same type

of business can bring this approach to inventory management in their organizations.

1.2 Objective

To design a warehouse management system on receiving process, put-
away process, storage process , order picking process and shipping process in the retail

warehouse business.

1.3 Scope of Work

Study at Double A Book Tower that is warehouse retail business.

1.4 Expected Results

1.3.1 A Design of a prototype of warehouse management systems in
retail warehouse : A case study at Double A Book Tower (Book business)

1.3.1 Can be summary the difference between WMS of retail
warehouse and ordinary warehouse management system for support new

system to implement in a case study company.

3
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CHAPTER I
LITERATURE REVIEW

2.1 Warehousing.

The definition of warehouses that are crucial components of most supply
chain. They are likely to be involves in various states of the sourcing, production and
distribution of good. As the dispatch point serving the next customer in the chain.
They are critical to the provision of high customer service level.(Alan Rushton

2006)Warehouses are an essential component of any supply chain. Their major roles
include: buffer the material flow along the supply chain to accommodate variability

caused by factors such as product seasonality and/or batching in production and
transportation; consolidation of products from various suppliers for combined delivery
to customers; and value-added-processing such as Kkitting, pricing, labeling, and
product customization. (Gu, Goetschalckx, & McGinnis, 2007) In the most
organization are use warehouse management systems to manage a warehouse
efficiently, that is have to know; where is stock your product in their organization. The
former is called inventory, and is established by stocktaking. In past, warehouse
management involved reading the labels on the different items and counting them in
warehouse, and recording the information on a clipboard for later analysis. Nowadays,
to management warehouse are use different types of labels such as bar codes, 2D data
codes and radio frequency identification (RFID) facilitate automatic reading, and
operatives can carry hand-held scanners around the warehouse. That to help worker to
management various many warehouses.(Connolly, 2008 ) Jinxiang Gu, Marc
Goetschalckx , Leon F. McGinnis explain problem of activity in warehouse, show in

this figure.
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Fig. 1. Framework for warchouse design and operaton problems.

Figure 2.1 Framework for warehouse design and operation problem (Bo, Yiyun, &
Xiaosheng, 2008)

A scheme to classify warehouse design and operation planning problems
and the corresponding literature is shown in Fig. 2.1 number in this picture show
number of review paper and Jinxiang Gu can be show detail of this problems. The
most of problem happen in warehouse. They show activity in warehouse by review

many research as follow this table.
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Table 2.1 Problem of activity in warehouse management systems. (Bo, et al., 2008)

Warehouse design

Overall structure

» Material flow

» Department
identification

* Relative location of

departments

Sizing and dimensioning

« Size of the warehouse
* Size and dimension of

departments

Department layout

« Pallet block-stacking
pattern (for pallet
storage)

* Aisle orientation

* Number, length, and
width of aisles

* Door locations

Equipment selection

* Level of automation
« Storage equipment
selection

» Material handling
equipment selection

(order picking, sorting)

Operation strategy

« Storage strategy

selection

(e.g., random vs.
dedicated)

* Order picking method

selection




Fac. of Grad. Students, Mahidol Univ.

M.Eng. (Industrial Engineering) /7

Table 2.1 Problem of activity in warehouse management systems. (Cont.)

Warehouse operation

Receiving and shipping

* Truck-dock assignment

* Order-truck assignment

* Truck dispatch

schedule

Storage

» Assignment of items to

SKU- different
department warehouse departments
assignment * Space allocation
* Assignment of SKUs to
zones
* Assignment of pickers
Zoning to zones

Storage location

» Storage location

assignment

* Specification of storage

classes

assignment (for class-based storage)
* Batch size

Batching * Order-batch assignment
Routing and sequencing

Order picking of order picking tours

Routing and * Dwell point selection

sequencing (for AS/RS)

Sorting * Order-lane assignment
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Cheng L. write for apply AOP to stocking in module in WMS can be
show in figure 2.2. This is standard WMS that anlyze from ordinary WMS but Bo
Yan can be describe in detail of WMS of activity in warehouse management.

Yan B. analyze on warehouse management for apply RFID Technology in
Warehouse Management System. They analyze activity in warehouse management
show by flow chart.(Bo, et al., 2008)

2.2 Activity in warehouse
Activity of warehouse management systems in the most origination
contain of receiving process , put away process , storage process , order picking
process and shipping process. The most researcher refer in those active as follow as ;
For overall warehouse manage systems, Luo Cheng, Xu Didi, Lai

Mingyong, and Wang Yan can be show in figure 2.2

OF Supports
UserLogin el = e
: B woeimeeni
g :
E. Hamding Worahasss || Authority
B Warrani Coniralling
) 1
Ceriification g
1 [ Trarsnctian
| - handi .I-
i Trventory L [0
5, : hatching
[ 1 Location Stacking Plar
| ! o . ABGHINE, Tl o —
| | -|:..r|!1|||-..n Thisribaied
[ Wi, ittt == | Provessing |
: | Purting or Sscking |
i Shaly Cperation. !
o i )
Bl |1 a
i = 1| caafmmtic
:_ :—I i Confrmition i . :._::IH_.:‘_HI .
E‘l B i + | | Journal
= [ Upehiting:
a : Irveniory Infi -

Figure 2.2 WMS structure by Cheng L.

Cheng L. write for apply AOP to stocking in module in WMS can be show in
figure 2.2. This is standard WMS that anlyze from ordinary WMS but Bo Yan can be
describe in detail of WMS of activity in warehouse management.
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Yan B. analyze on warehouse management for apply RFID Technology in
Warehouse Management System. They analyze activity in warehouse management

,show by flow chart.

2.2.1 Receiving Process

In warehouse receiving may begin with advance notification of the arrival
of goods. The schedule receipt is creating at the specific time. The good are physically
moved from the transport vehicle to the receiving dock. The items are checked against
the purchase order (P/O) to verify that the items received are the same as those
ordered. Goods will be inspected and expectation noted, such as damage, incorrect
count, and wrong description. The goods typically arrive packaged on the larger scale.
Warehouse may be break scale of goods before storage. Finally, the warehouse
inventory records are updated. (John J. Coyle, 2003) Step of receiving is in bound
trucker phones warehouse to deliver appointment and provide information the cargo.
Warehouse receiving person verifies in the Advance Shipping Notice (ASN) and
confirms with information receiving by phone. Trucker arrives and is assign to a
specific receiving door .Vehicle secured by the dock. Seal is inspected and broken in
presence of carrier representative. Load is inspected and either accepted or refused.
Floor loaf or loose me is unloaded. All unloaded material is staged for contain final
inspection. Proper disposal made of carrier damage. Load is stored in ad assigned
location. (Tompkins., 1998) Receiving process in the bookstore is similar to the
system for inventory of goods in general. It may be added the function of the details of

products which can be adaptable.

2.2.2 Put —away

The put-away operation physically moves the items from receiving
location to the storage area of the warehouse. When product is put-away, the storage
location should also be scanned to record where the product has been placed. This
information will subsequently be used to construct efficient pick-lists to guide the
order-pickers in retrieving the product for customers.(John J. Coyle, 2003) Put-away

in warehouse Can continue to have a system since the storage location does not



Salinee Buawadthana Literature Review / 10

change. But in the retail warehouse can not fix location it’s adjusted to match the place

of location of the retail warehouse.

2.2.3 Order Picking

Order picking refers to the operation of retrieving items from storage
locations to fulfill customer orders. Order picking has been identified as the highest
priority activity in a DC for productivity Improvement due to its relatively high
contribution to the total DC operating cost. There are five order picking terms
commonly used: discrete, batch, zone, bucket brigade, and wave picking. In discrete
picking a picker is responsible for picking all the items in a single order during a pick-
tour. In batch picking several orders are batched (or grouped) together and a picker
picks all the items in a given batch. Zone picking requires that each picker is assigned
to a specific region of the storage area and is responsible for picking the items in that
region only. Bucket brigade picking, which is actually a control policy for executing
discrete order picking, requires that as soon as the most downstream picker completes
an order, he/she walks back to take over the order the picker immediately upstream of
him/her is currently picking. The latter, in turn, takes over the order of his/her
predecessor, and so on until the most upstream picker begins a new order. So, If orders
are required to be picked in a predefined time-window (known as a wave), then it is
referred to as wave picking. (Parikh & Meller, 2008) The order information is given to
the warehouse personnel on a pick slip. The AS/R process is an automated storage and
retrieval materials-handling system that will do the picking process, when the order
arrives at the shipping preparation area; the items are placed in an exterior (shipping)
package or placed on a pallet. Then, a shipping label indicating the ship-to person/firm
and address is attached to the package. Finally, the complete customer order is staged
for loading into the transport vehicle.(John J. Coyle, 2003) This system of automated
order system calculated by the program in each existing warehouse. Therefore, if the
application program that calculates the order is able to automatic calculation. In the
business section of the Retail warehouse order picking is similar Discrete Picking but

converted to a customer picking adapt to the business of the Double A Book Tower.
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2.2.4 Storage

Storage policies assign items to warehouse storage locations. Items may be
assigned randomly, or similar items may be grouped in the same area of the
warehouse, or items may be assigned based on order or picking volume. Volume-
based storage places high volume items close to the pick-up/drop-off (p/d) point to
minimize picker travel. Volume-based storage is particularly noteworthy as it results
in less picker travel. (John J. Coyle, 2003)Warehouses use random storage and use
volume-based storage for only a few high volume items. In volume-based storage,
items are assigned storage locations based on the expected volume, usually with high
volume items located closest to the p/d point. Because it is rare that demand is known
with certainty, items are located in the warehouse based on their expected volume. The
advantage of volume based storage is the reduction in travel time and distance.
However, aisle congestion and an unbalanced utilization of the warehouse can result.
Random storage implies that items are randomly assigned to a single location for the
entire planning horizon. The advantages of random storage are the uniform utilization
of the warehouse and reduced aisle congestion. The disadvantage is the possibility of
large travel times from having to traverse the entire warehouse. Random storage is the
most common storage policy used in warehouses today even though it results in longer
pick routes than volume based storage. (Petersen., 1999) Type of storage; Block
stacking storage on floor that is favor in a small SKU but more volume of product.,
Stacking frame keeps a small SKU but more volume of product , Single-deep selective
rack is keeping a small SKU., Double-deep rack is keeping a small SKU and should to
use special folk lift , drive in rack, Pallate flow rack, mobile pallet rack cantilever rack
is keeping a long product such as masts etc. (Tayanuwat, 2009)General storage have to
divide the storage location as said that. Therefore, the storage area of the retail
warehouse store locations will be areas on the shelves only as the products are on

shelves.

2.2.5 Shipping
The final movement process occurs at the shipping operation. Product is
likely to be staged if it must be loaded in reverse order of delivery or if shipping long

distances, when one must work because staged freight must be double handled. The
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trailer is likely to be scanned here to register its departure from the warehouse.(John J.
Coyle, 2003) The step to design a shipping systems in organization is define current
requirement of customer and future plan , select appropriate mote of transportation ,
select base no customer need. The characteristics of Transportation mode; common
carrier (that is the most popular method, Private fleet truck can save time and space),
Rail transport (the large carrying capacity in rail car .it large volume and low-value
commaodity), Air transport (the trend toward is smaller. More frequent shipment of
good). Customer initiative such as Just in Time (JIT) and an Efficient Consumer
Respond (ECR) have resulted in example responsibilities for the warehouse traffic
manager. No longer is it acceptable to simply that this product is shipped on time.
(Tompkins., 1998) Process of Shipping is based on the nature of each warehouse.
Tompkins J. mentioned to shipping but does not mention to Shipping in the nature of

retail warehouse that is the cashier shipping.

2.3 Theretail warehouse

The current methods used in classifying retail outlets and areas devoted to
retailing, in the geographical and town planning. For retail outlets, classifications
based upon types of goods sold, and types of shopping trip. But at the present
classifications based upon physical development characteristics and type of shopping
trip are recommended. Finally, classifications of urban retail location are examined. If
shop types classified by trip purpose and size consist of ; Under 250 square meters is
convenience store and fashion boutique. 250-1000 square meters is small
supermarket , Hardware store and bookshop. 1000-2500 square meters Large
supermarket Retail warehouse. And the last type, Over 2500 square meters is
hypermarket ,Retail warehouse, Department store. (Guy, 1998)

In China are classifying the retail business by Chinese government. Retail
formats are officially categorized into eight groups. These classifications consist of
mode of operation ,convenience stores is Mainly self-service , department stores is
Counter sales and self-service (open-shelf display) , general merchandise stores is
Self-service , professional stores is Fixed prices, open shelf , shopping centers is

Unified planning by project manager with shops operating independently, specialty
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stores is Fixed prices, open shelf, supermarkets is Self-service, and warehouse-style
supermarkets is Warehouse-style product display and self-service (Saeed Samiee,
2004)

In this research is combine bookshop and retail warehouse. UK has
focused on the retail business; in 1970 retail warehouse has initial by selling discount
warehouse by focusing on high volume. Such as Mullard Furniture Industries (MFI),
Queensway (carpets), But this view has now changed is not required to lower the price
on the distribution warehouse only. But can sell almost all types of products. The
major products during the first stage of retail warehouse product are furniture or
carpet, etc. Currently, retail warehouse perspective has changed to develop continued
for quality. Not only just to sell the lower price. (Brown, 1990) Single-storey retail
stores selling non-food goods with at least 1,000 square meters of floor space,
occupying a warehouse-type building and having on site car parking facilities. In UK
retail, the retail warehouse is fast growing. In few British towns and cities of any size
do not now process several of these large scale retail facilities and, indeed, In 1980s
retail comes to be written, “ shopping is a storehouse” , the retail warehouse have
attracted relatively little attention from academics, property analysts and data
collection agencies alike. As a consequence, there is little in way of detailed
documentation on the development of the institution. Nevertheless, it has been
estimate that there were just over 2000 retail warehouse in Great Britain in mid-1989,
compare to 1350 in 1987 and less than 700 at the start of the decade. (Brown, 1981)

In several countries have said the retail warehouse management by focus
on products in stores and said to trends and the future of retail warehouse. Nowadays,
whether any business, nobody mentioned to the inventory management of retail

warehouse.

2.4. Retail management in retail warehouse.
In this thesis is mentioned of the retail warehouse that is principles of
work as follows ; the outlets themselves were almost universal in their cut-price

trading philosophy, show product clearly , lack of customer services and cash-and-
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carry sales policy (Brown, 1990) So researcher will be refer in same type of store
types such as .

Makro bulk discount store was established in 1989, it has become one of
the most spectacular business successes in the country and synonymous with this type
of retailing. Although its target market is in theory limited to members buying
wholesale, the range of goods under one roof and the low prices have made it a
household name and in practice a large proportion of sales are said to be retail to
individuals. (Antony Feeny, 1996)

Carrefour; the retail concept of Carrefour Paris was based on three key
elements: one-stop shopping; large car parking lots; and low prices. Decentralization
of the management became in order to be close to consumer requirements and to be
more reactive to local competition. This option had consequences for logistics, in that
many goods were delivered directly from the suppliers. In the initial concept, hiring,
retail prices, and even assortment were widely decentralized at shop level.(Marc
Dupuis, 1996)

In many retail type haven’t the retail warehouse that researcher can use
method to implement in the thesis.

7-11 has both influenced and been influenced by a new emerging lifestyle.
In the future, the convenience stores may be anonymous compared to the corner shops,
the operators have tried to create a friendly atmosphere with efficient staff. Key to
their success has been location in strategic places such as bus stops, together with
bright lighting, cleanliness, efficient service and a limited range of reliable goods —
including especially drinks and other easy take-away items. (Antony Feeny, 1996)

Tesco in US will not appear to be particularly innovative to the UK
grocery retail sector. With the progressive adoption of the enabling technologies, the
major multiple retail groups have made significant improvements in cutting
inventories and reducing lead times. Tesco, the acknowledged industry leader, has the
best stock turnover of any grocery retailer with an average of 30 turns per year.
(Fernie, 1994)

A B2B example is Grainger where customers can order online, by phone,

or in person and pick up their order at one of the Grainger retail outlets.



Fac. of Grad. Students, Mahidol Univ. M.Eng. (Industrial Engineering) /15

Alberstons stores its inventory at the pickup location itself. In the case of
Grainger, some items are stored at the pickup location while others may come from a
central location.

Apple has decided to open some retail stores and actually carry product for
sale at these stores. If Apple uses these retail stores to sell the fast moving items and
display the configurable items (which can be drop shipped), it will be a good use of
their retail network.

Dell distributes its PCs directly to end consumers, Dell customers wait
several days to get a PC while customers can walk away with an HP from a reseller.
Gateway opened Gateway Country stores where customers could check out the
products and have sales people help them configure a PC that suited their
needs.(Chopra, 2003)

Finally, The most importance in the retail warehouse is fast delivery that is
used in many retail supply chains. The advantages are enjoyed mainly by the retailers
as they can operate in a just-in-time mode: they need fewer inventories on-site which
reduces operational costs (both holding and storage costs) and investment costs
(through less warehouse space required). When they call orders, they can rely on rapid
fulfillment. This works well if the order lead times and production time allow the
manufacturer to operate on a make-to-order basis such as the furniture business
IKEA. (Pohl, Meller, & Gue, 2009)

In retail warehouse, most research was mentioned the management
category of each type of product is sold on the warehouse. Depending on the model of
management products which based on each store's inventory management. By Chopra
S. has mentioned to the management of retail business and Pourakbar M. is focused on
speed to response customer needs.

In many countries focused on retail business such as China or even
Thailand. The researchers said of the retail store, but focused on the development and
management products primarily including focused supermarket management
principles of each country. In Thailand will be highlighted convenient stores such as 7-
11 which success in Thailand but not yet focused in the business of retail bookstores.
Many researches have described the successful country's retail business and ways to

manage such as 7-11 will focus on areas where the Bus station, The Carrefour Paris
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will be a primary focus on low price. Organizer brings the concept of each application
in the concept of retail Book business to increase sales in the management of

bookstores.

2.5 ThePlano gram Theories.

A Plano gram is a diagram of fixtures and products that illustrates how and
where retail products should be displayed, usually on a store shelf in order to increase
customer purchases. A Plano gram is often received before a product reaches a store,
and is useful when a retailer wants multiple store displays to have the same look and
feel. Nowadays, pangrams are used in a variety of retail areas. A Plano gram defines
which product is placed in which area of a shelving unit and with which quantity. The
rules and theories for the creation of a Plano gram are set under the term of
merchandising. Primary targets which should be achieved with pangrams are creation
of an optimal visual product placement and creation of an optimal commercial product
placement. (Ruibin Bai, 2008)

In many store are use program analyze Plano gram to improve their retail
store. To design planograms generally be related to assortment differences, location
differences, or facing differences. Assortment differences are related to the
composition of the category: store managers have the possibility to add or drop items
from the category which will have an effect on the planograms. Location differences
are related to the place in the shelf: the item is in the assortment but is on a different
position than the one allocated in the planogram. Facing differences give an indication
whether the assigned facings are correct in the realized plans and whether the correct
side of the item is placed forward to the customer. planogram usually had sufficient
slackspace to accommodate for these extra items. (T. van Woensel, 2003)
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Fig 2.3 A Plano gram example (T. van Woensel, 2003)

Giving new products prime space, implementing pangrams to reflect needs
of customers, giving bestsellers the most facings and putting them at eye-level, and
analyzing their influences periodically, are some of the accepted norms for successful
retailing and merchandising strategies..(Gladson., 1993)

Plano-gram principles are used in many countries in management products
in stores to stimulate sales and create interest including used to create cross
merchandise products in place and administrative process in bookstores Retail
warehouse. Plano-gram principles can be applied to the overall activity of the
warehouse management processes, to be a part of warehouse management in retail

warehouse.

2.6 Logistics Review.

Logistics is the collection of activities that take part on the supply, moving,
storage and delivery status of all production goods. The service and information
management are to help support operations such goals can be effective. Be the main
gear that helps drive the operational sections of production system to rotate and move

the organization's activities have driven the transmission is from one gear to another
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gear. The efficiency will be dependent on the performance of the gear transmission of
logistics. (Suhadamrung, 2003)

Logistics is activities in the supply chain that we will manage logistics
supply chain to continue to effectively. The transportation is part of logistics. Because
of activities that are about movement and storage of materials to consumers in the
supply chain (Kritchanchai, 2549)

Logistics is related to distribution channels, be Activity that is about
moving goods and service from manufacturers to consumers hands. Also, Steps
including the preparation and storage of raw materials inventory. Or logistics is lead
product and service that customers need to correct place in a timely manner. Satisfy
most customers by the business will be earnings or cost savings due to efficient
management. The 5 main issues for effective logistics issues are as follows; Moving

product or materials, Time, Movement of information, Cost. (Ruimai, 2004)

2.7 Flow Chart.

Flow Process Chart: A graphical representation of the sequence of all
operations, transportation, inspections, delays, and storage occurring during a process
or procedure. Symbol Description see table 2.1 (Standards, 2007)

Table 2.2 Flow chart symbol.

Symbol Name Symbol Description
Q Terminator A complex action or process (possibly
(Terminal Point, Oval) described elsewhere), often changing

something

[:> Transport Movement of people or things. May be
accompanied by a distance measurement

D Delay Idle time of people or machines, or
temporary storage of materials.




Fac. of Grad. Students, Mahidol Univ. M.Eng. (Industrial Engineering) /19

\/ Storage Longer-term storage of materials or other
items.
Inspection Checking of items to ensure correct
quality or quantity.

2.8 Re-engineer.

Re-engineer is starting by setting goals. The second step is to map the
current business which serves as guidance for the redesign. This modeling step helps
reveal deficiencies in the system design and thus highlights opportunities for
improving the system performance. The final step in reengineering a business is to
implement and operate the new design.(Kartam & Ibbs, 1996) It is a process of change
and change leads to more change, which means that there is no clear completion point.
In this environment, staff was required to move from working within a highly
controlled hierarchical structure to a transparent, fluid teamwork structure. The skills
which this demanded of the staff had not been encouraged or developed by the
previous reporting system. Teamwork requires a totally new attitude towards work
whereby all staff are encouraged to interact with greater openness. Therefore
restructuring projects such as the one described above need to be seen as a long term,
continuous adaptation to the environment. (Sutherland & Remenyi, 1995) Re-
Engineering is reviewing the basic ideas and design processes in a totally new work to
achieve large improvements or changes in work such as cost, service quality and
speed. Principle of Re-Engineering: F R D P such as;

1. Fundamental rethinking: Improve by not hold or use traditional systems
involved. Start from zero.

2. Radical rethinking: Commitment to transform the roots of all things.
Dismantling whole old process.

3. Dramatic improvements: Improvements to make the leap in the results

of operations. Want to increase grand productivity.
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4. Process-oriented: Aim to change processes without regard for who is or
will be conducted by any agency. Therefore, restructure, down sizing organization or a
gradual change is not Re-Engineering. (Hammer & Champy)

Advantages of Re-engineering are modifying a whole new concept in the
work (holistic approach), Respond the needs of customers (Customer Oriented),
Officer or employee can work more independently, Concepts in information
technology to improve the work. IT is not only the process used under the existing
structures or is insufficient but also require benefiting fully, A way to improve the

focus on process improvement as a key of improvement. (Hammer & Champy)

2.9 IDEF 0 diagram and swim lane diagram

IDEFO is a formal method that combines graphics and text in order to
provide ‘better analysis and communication techniques for people involved in
improving manufacturing productivity .The model describes what a system does, what
controls it, what things it works on, what means it uses to perform its functions, and
what it produces. Many applications of IDEFO modeling to the construction domain
have been attempted. The model is set in the context of an owner/user and adopts the
viewpoint of an owner’s/user’s typical business operations. Its purpose is to describe
idealized owner’s functions and their relationships within the construction process.
(Finne, 2006) In this thesis is use IDEFO diagram to analyze activity in the retail
warehouse.

A swim lane diagram is used to distinguish between activities undertaken
by each role and therefore specifically identifies the occurrence of a data exchange
requirement whenever a data output crosses a swim lane boundary.(Huiping Shang,
2005) That researcher can use to analyses relationship in all department in

organization.

2.10 M-book program.
M-book program is a complete bookstore management. Major support for

bookstore with POS names m-POS (Point of Sales: which developed specifically for
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book business that will help lighten the load and increase efficiency of work), as well
as, support the wholesale consignment and other sales. Also, support from a sales
order and invoicing system that leaves sellers cause sales only when a payment only.
In addition, it supports the purchase of when the library is set to mount automatically.
Leave the sale to pay debt with sales, accounts payable system and a flexible payment,
management checks, ledger system and inventory management. (Millennium, 2006)

Prominent point of the M-Books

- Designed for book business specifically.

- Easy to learn.

- Management system in accounting Department of bookstore.

- Efficiency of the purchasing, sales and inventory system.

- Help Save the account category code and can see as Tree Structure.

- Financial help from the calculation with the accuracy and beauty such as
balance sheet, profit and loss statements and etc.

- Book software that can report out a variety of beauty. Can print on both
screen and printer.

- Designed to work with the m-POS system sales page shop smart.

iy sy fudaond dadvined ludda B

Fig 2.2 M-Book Program.
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2.11 Analysis Systems of war ehouse management.

Many paper can analyze warehouse management software. And Yan B.
can analyze about RFID Technology Applied in Warehouse Management System
they use flow process chart to analyze warehouse management software based on
Radio Frequency Identification (RFID), and probe into the structure and operation
flow of the system. The WMS will adopt RFID middleware as the support platform,
cover goods entry, picking, checking, delivery and many other operation flows, and
can collect, deliver, check, and update mass data on the frequent warehouse entry and
delivery. So researcher can adapt from this paper to apply in this thesis.It’s for
phototype of standard warehouse management systems. They analyze the structure of
the WMS based on RFID by the front-end system, the back-end system (the WMS
system) and operation (Bo, et al., 2008)

2.12 The analysisof literature.

Warehouse operators have several types of businesses that want to use
warehouse can be used to optimize the warehouse to serve as the basis to design their
own warehouses. Organizer has inventory review each variation to suit the design of
retail warehouses which have not been mentioned before in the warehouse. And from
the literature review that, for use in the design of warehouse management, retail
warehouse warehouse activity of the research will discuss the general activity in the
warehouse as follows; Receiving process design in general retail warehouse system is
similar to the inventory of goods in general, as Coyle J. 2003, Tompkins J., 1998 said
it may increase the function of the details of products which be adaptable in receiving
in retail warehouse. Put-away in the warehouse can continue as system because the
storage location does not change. But in the retail warehouse can not fix location,
therefore, it’s adjusted to match the place of location of the retail warehouse. System
of order automatically calculated by the system of programs used in each warehouse,
so if the application program that calculates the order to an automated message if
calculated based business. In part of order picking in the Retail warehouse will look
like the Discrete Picking Parikh P. and Meller R. said, but it is adjusted by the
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customer picking adapt to the business of Double A Book Tower. General storage
generally must separate the storage location as said before. Therefore, the storage area
of retail warehouse space on the shelves will be sold as a product on the general
shelves. Process of Shipping is based on the nature of each warehouse. Tompkins J.
mentioned to the manner shipping but not mentioned in the form of retail warehouse in
the type of the cashier shipping. Heps and Brown said several Countries have been
mentioned to retail warehouse by focus in service and future prospects to the retail
warehouse. But nobody said a warehouse manager in this particular retail warehouse.
Retail warehouse in book business use retail warehouse management system to
manage each category of goods that are sold on retail warehouse depending on the
model of management products based on each store's inventory management. Chopra
S. said the management on retail business. And Pourakbar M. is focused on speed in
responding to customer needs. In many countries have focused on retail business such
as Taiwan or even Thailand. By several research groups have mentioned to retail store
but focus on the development and products management. And focus product service of
each country's supermarket. In Thailand focus in the convenient store that is a 7-11
that have been successful in Thailand. And in many countries is still not focus of retail
book business. Many researches have described the business of the country's retail
business success and ways to manage the way they manage that? Such as 7-11 will
focus on the location that will be located near the Bus station. And, the Carrefour Paris
will be a primary focus on low price. Organizer brings the concept of each application
in the concept of retail Book business to generate sales in the management of the
bookstore. Key principles of management is plano-gram principles that is a principle
in many countries use to manage the product in stores to stimulate sales and create
interest including it’s principles to create a place to cross merchandise products used
in process management bookstores. Retail warehouse principles in plano-gram can be
applied to the overall activities of the warehouse management processes to be a part of
warehouse management in retail warehouse.

As a result, the organizer has the idea of a literature review applied to
many concepts and principles of management of retail products and manage inventory
of each type of inventory in the world to design warehouse management system for the

retail warehouse business in Chapter 4. Together with use of performance inventory
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measures of Frazelle E. to generate metrics from the metrics of warehouse

international standards. Applying a standard of measure of retail warehouse goods in
Chapter 4.
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CHAPTER 11
MATERIAL AND METHOD

3.1 Step of Resear ch M ethodology

3.1.1. Study problem of Case Study Company.
Study problem of case study Company that what is main problem in

process and consider which problem is affected to organization.

3.1.2.Study mechanic to solve a problem in case study.

Study concerned theory, what theory can be used to analyze the process.

3.1.3.Analyze proceeding in case study.

Analyze flow method in case study process. Study flow process activity by
use Flow Chart to analyze concerned department in work step of the procedure in
current process. Start at supplier delivers products to receiving department. To final
process is products deliver to store.

Study Information Flow and information Management in ordinary
warehouse management systems.

Study warehouse management systems by analyzes the existing process by
study mechanic in receiving process, picking & distribute process in order to know
the way to save and arrangement in database systems at Double A Book Tower.

3.1.4. Summary all problem in systems.
Summarize root cause of problem. Subsequently, this summary will be
analyzed the way to solve the problem of process by use tools to solve all problem that

happen in this process.
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3.1.5. Finding improvement of WMS.

Analyze to find improvement the occurred problem in current process but
adjust procedure of problem part with the worked way.

Finding the method of improvement, researcher use tool of analysis to find
new process of the retail warehouse. Researcher reviews warehouse management
journals and warehouse management books in chapter 2. Researcher review many
international journal for analyze method meteorology of warehouse management
system. It can shown

Researcher review international journal related with warehouse
management systems. From review it showed detail of all warehouse management
process. Researcher will compare ordinary WMS with retail warehouse by flow
process chart. it show process of front end systems and back end system including
process of work. And then analyze it for develop for retail warehouse management
system. This is the prototype of retail warehouse for people that want to use this
program. This program can use for retail warehouse cause in retail store have many
type same as retail warehouse. Summary the table to show the difference of ordinary
WMS and retail warehouse in detail.

Finding program form market WMS. Check dataflow diagram of this
program and then check that what it difference from retail WMS. Because program
sell on website which is the normal program. So researcher can check and compare
with retail WMS to develop retail WMS. Summary table from market WMS .

Analyze WMS from oracle WMS to find the difference between retail
warehouse and ordinary warehouse management system.

When researcher already analyzes the difference of software between retail
warehouse and ordinary warehouse and next step, we will create flow process chart to
show process of retail warehouse. It can show operation in warehouse and can link to

system. It is a prototype to create a WMS for retail business
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3.1.6 User requirement.
Researcher already found the user requirement form user which use the
existing WMS at double A Book Tower for implement to some function in the new

system. It can be list as below;

Table 3.1 The user requirements.

Number List User requirement
1 Books can specify by the customer need.
2 Location can support the customer behavior.
3 Product should have the grade that calculate from the sale order.

The system can show the location in order to display books by the

‘ customer needs.

5 When the pop grade will change, books will change location real time.
6 Customers will have the incentive to pick books.

7 Stock will save at the cashier point.

g WMS for Double A Book tower mange from the retail principle and

warehouse management system.

3.1.7 System analysis.

After gathering the data completely, the analysis is the next step for
identifying the system. Investigating and defying the requirement if Business Activiry
Model, Data flow diagram (DFD). Table 3.1 the user requirement will provide
function in new WMS for this system. Researcher will create the flow chart from table
3.1 that is the work flow of retail WMS.

3.1.8 System Design.
The specification and requirement, the new system consisted of the
database management and the warehouse management system application design. The

data base design is base on the relational database management. An Entity
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Relationship (E-R diagram) and Normalization are the structural represents of the

database and transformed into relational tables.

3.1.9 Theresearch Evaluation.

The research evaluations are divided into categories: of the system and
system performance. The questionnaire is used to collect the opinions and satisfaction
toward this system from users.

This research will not create complete software for use in retail warehouse
but it will create only structure for next step will use this model to create complete
software. Therefore the evaluation is evaluate only structure and probability of
software that will create to complete software by programmer. Questionnaire are can
see in appendix 1.

3.1.10. Summary methodology.

Summary all process in this research. It will show the advantage and
disadvantage of new system for support retail warehouse. It can show problem of this
process before implement new WMS and after implement WMS at Double Book

Tower.

3.1.11. Proposal methodology.
Propose new method methodology to CEO of Double A Book Tower,
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Activities

Month

1St

2nd

3I’d

4th 5th

6th

7th

8th

1. Study problem of case study

company.

v

2. Study mechanic to solve a

problem in case study.

3. Finding problem in old process

and summary problem

4. Summary problem in old process

\ 4

5. Analysis ordinary WMS

v

6. Create new diagram to be a

prototype of retail WMS.

7. Evaluation

v

7. Summary methodology

8. Conclusion
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CHAPTER IV
RESULT

4.1 Overview Organization of Business.

Double A Book Tower is a business unit in Advance Agro CPL. or aA or
Double A. Double A group works on paper industry and all paper products such as
paper ream for long continuously. And be the first producer in Southeast Asia that has
assured 1SO14001 in the sense of administration environment standard from AJA EQS
in year 1997 after receiving Prime Minister's Award of the excellence and outstanding
in the sense of the consciousness in environment.

Double A Book Tower, as before is Kaset Rungrueng Bldg., is established
on Sathon road; address 122 Silom, Bangrak, Bangkok with net area is more 5,400
m2. by gross area is more 6,000 m2. By use area for bookstore for 9 floors (from 1st -
9th floor) from 13 floors. Map see Figure. 4.1
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Figure 4.1 Double A Book Tower Map.
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4.2 Organization of Double A Book Tower.
The organization chart displays all departments of Book Tower (Thailand)
Co., Ltd. The marketing department has 7 sections and 13 subdivisions as shown in

figure
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4.3 Current Business Process.

4.3.1 Bookstore

Double A Book Tower is bookstore that each floor is classified books by
category as follows.

- First Floor: Top Hot Zone

Net are is 800 m2. There are best seller books, new arrival books,
recommended books and newspapers & magazines including stationery and beverages
shops. Also, arrangement events and activities by publishers such as announce new
title, events by festivals, etc., as shown in figure 4.3.

B - search engine = dulaidou 15t FLOOR : TOP HIT ZONE

Figure 4.3: 1st Floor
- Second Floor: Feeling Zone.
Net are is 800 m2. It displays young novel books, literature books, poem
books, all fiction and nonfiction books etc. as shown in figure 4.4

Figure 4.4: 2nd Floor
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- Third Floor: Living Zone.

Net are is 800 m2. It displays Variety, Living, Lifestyle, Health, Religion
& Spirituality, Social & Economics & Politics, Documentary including arts, culture,
history, music, journey, social, environment, Recreation, Astrology etc. as shown in
figure 4.5

Figure 4.5: 3rd Floor

- Fourth Floor: Kids Zone.
Net are is 600 m2. It displays parenting and children books, tale picture
books, dolls and many toys, as shown in figure 4.6

B = sewn b 1] = nulsisns

Figure 4.6: 4th Floor
- Fifth Floor: Brain Zone
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Net are is 600 m2. It displays Business & Management & Investment,
How-to, Technology, Computer, Educational books, as shown in figure 4.7

B - search ingies = iladoy

Figure 4.7: 5th Floor

- Sixth Floor: Lively Zone

Net are is 600 m2. It displays Comics, Youth literature, Cartoon, Youth
Interest and cartoon etc. as shown in figure 4.8

Tth FLOOR © weaome r

B - sescrtingne - dulaeou

Figure 4.8: 6th Floor
- Seventh Floor: International Book & Food Zone
Net are is 600 m2. It displays Foreign Book, International Book, Food &
Beverage including school of art - Simple Secret Society. As shown in figure 4.8
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Z
s
=

Tth FLOOR :© woweswsr

Figure 4.9: 7th Floor

4.4 Present process at Double A Book Tower .

Book receiving process has a problem as the results of there are many
books both Thai and foreign books. So, book receiving process has to use long time to
receive books and send them to store. Especially, the new titles are needed to send to
store fast most .If they are delay in process, Double A Book Tower will loss profit.
Then, researcher wants to improve this process to make efficiency and customers will

satisfy in origination. Shown in fig 4.10
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Publisher

Y

Good receiving
Department

Store

A,

Customer

Figure 4.10 Departments involve in receiving process

4.4.1 Warehouse management in Double A Book Tower .

Begin from study on work of bookstore by analyzes the overall image of
the system by use Flow Chart. And, from Flow Chart we can see the work procedure
by start from merchandiser places orders to publisher, then publisher delivers books to
Book Receiving and send the books to store as following Double A Book Tower
process;

- Receiving process.

Merchandiser receives purchase order from store operation. They place
order to suppliers. And suppliers deliver books to Double A Book Tower according
the orders or they deliver book by new titles automatically. Then they make books
data in system. If publishers deliver book automatically, book receiving officers will
make book data in system in stead. Merchandiser sends P.O. to book receiving and
accounting department. Book receiving officers check delivery order. Book receiving
officers check book data in system. If there is no data in system, they will make new
data.
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- Put-away
Book receiving officers classify category of books and display books on

shelves each floor and category. As shown in figure 4.11

Merchandiser sends P/O to
supplier.

Publisher delivery order to
receiving department.

o S TR

error

Book receiving officer

check hogkeoider,

Correct
|

Book receiving officer save
rf.l'_l-.f.{
data‘to systems.

Book regeiviing:afficer classify
o GatagoNof §RaK. e

Delivery books to store.

Figure 4.11 Flow chart diagram of book receiving process.

- Order-picking
Seller displays books on shelves. This process is confusion because it has

not warehouse management in systems. And then customer will pick books on shelves.



Fac. of Grad. Students, Mahidol Univ. M.Eng. (Industrial Engineering) / 39

So researcher will analyze process and implement warehouse management in book

store.

4.5 Problem statement in double A Book Tower .

From the questionnaires of all relevant employees of the processes for
goods receiving are placing process for example receiving officer, Merchandiser, book
seller and Store Manager including data analysis above.

Double A Book Tower is a unique bookstore that sells books on stock.
Warehouse is no waiting area to accommodate books on the Shelves. Concluded that
problems can occur at the Double A Book Tower: due to problems caused by vendors
sent the books to shop, not enough space to store books before brings the books on
shelves. Therefore, the duration of the work of goods receiving is an important part
since it determines the sales of books. If books are received delays, it results in loss of
sales of these books should be occur.

After goods receiving process, books will be sent to the sales area. Book
sellers need to specify location of individual books to display the books on shelves
adhere to the categories of books from the system. If customers want to buy the
product categories can select from a rack of books such as category. Therefore, if the
books put in the wrong section and customers will not find the books, not result in
sales that should occur. Book sellers sort books on shelves and know any books that
are sold out but the order was Merchandiser. Make the book list in order to sell in store
does not match requirements of customers.

Products based on customer needs and preferences of that time. So the
place must be created to focus on popular products. When the product available on the

shelves. This product must attract customers. So it can not generate sales as well.

4.6. Way to resolve the problem.
Problems from occurring resulted in the design of warehouse management

to resolve issues arising of Double A Book Tower. But Double A Book Tower is a
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bookstore with no place to store goods. Therefore, if the system must manage the
operation of the warehouse management, can not provide general warehouse
management systems. Must be applied during the management of the retail business
with Warehouse Management System to resolve problems that occur. Also, can
improve the existing system of Double A Book Tower. It also can create a Retail
warehouse inventory management in books business that the inventory system is the

Same.

4.7 The Retail Warehouse.

Double A Book Tower is a unique bookstore that sells books on stock.
Warehouse is no waiting area to accommodate books on the Shelves. When goods are
received into the system, product must be sent to the store immediately including the
storage area to fill Stock. Stock must be ordered to fill the order immediately, without
prior to storage.

Currently, Double A Book Tower has no warehouse management system
to process the Receiving process, put away process, Storage, Order-Picking and
Shipping. Organizer has the idea to bring the warehouse management system to apply
in the process of Double A Book Tower. Due to the inventory of Double A Book
Tower is type of Retail warehouse, therefore, warehouse management can not be
applied into whole process. Organizer is to create a set of Principles of Warehouse
Management in retail warehouse to implement in Double A Book Tower which has no
one set this principle before. Organizer uses idea from literature review concept of
warehouse management system to apply with management system that sale product on

retail warehouse as following principles in 4.8.

4.8 The difference of retail warehouse and ordinary war ehouse.

Due to Double A Book Tower is a unique store of warehouse management
by sell the product on inventory cause warehouse management characteristically
different from the general inventory. Organizer shortens the different processes and

functions of the program used to manage inventory as follows;
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- In part of receiving process, dominant feature of retail warehouse is to be
receiving with the put-away (receiving + put away) when goods receiving staff put in
the data in part of data base systems have save pop-grade automatically such as if
there is a new book that is required to New Arrival pop-grade to prepare to put away
in the correct location. Which is different from generally normal warehouses in the
receiving of goods is record for normal data product does not put away immediately
continued and no longer needed to specified pop-grade when finish receiving process.
Next step is preparation to send continue process.

- Put away of the general warehouse is placing products in a specified
location in certainly position of the product. But in the section of the retail warehouse,
put away will be according the category and pop-grade of products which consider by
category on the shelves mainly. The position change is not fixed, depend on product
their grades. In section of the display program must show location together with pop-
grade of the product simultaneously.

- In part of storage, general warehouse is storage products based on
customer demand period and no change in the storage area. However, in the storage of
retail warehouse, operation must work together with monitor the products and need to
change the arranged area immediately place the product grade changes. Not able to
locate the fixed place, it’s up to product pop-grade.

- Difference in the general warehouse picking is the staff in a warehouse
will pick the products according to the order, but in the retail warehouse customers
who choose and pick up goods by themselves.

- In the shipping of general warehouse, the staff will arrange scheduled
transportation and warehouse delivery to customer. But in the retail warehouse,
transportation is the customer come to cashier counter point that the stock of goods are
sold out. According to the cut stock will be sent to the operation to affect the order and
the display of goods in process to put away.

And is another important characteristic of the nature of the book. It can
describe in table 4.1
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Table 4.1 The difference of warehouse in book store.

Ordinary war ehouse book store
Receiving
Certain types of goods have expiration | None of the age but demand
date. for goods is seasonable.

picking & shipping

Depending on the needs of
customers that want to what
FIFO, LIFO titles of books?

Storage

Cannot be fixed location due
to many new books are issued

Can be fixed location of goods in the | and change position
warehouse. frequently.

Rate of Turn Over is slowly. Turn Over high rate

SKU number is less (the new products are | Have a high diversity of SKU
few). Titles

The differences as above-mentioned have arisen from the comparison of
the general warehouse management and the retail warehouse which differences are
apparent in the activities in section Warehouse Management to say in paragraph 4.9
The activity of the retail warehouse such as including receiving process, order picking

process, storage process, put away process and shipping process.

4.9 War ehouse management processin retail warehouse.

Warehouse is essential component in supply chain. In retail warehouse can
adapt new management theory such as Just in Time, Information technology. In the
case study as a model for the retail warehouse in bookstore use Double A book Tower
to case study to set standard. It was developed for use in general bookstores which
support inventory management The design must be the main consideration is the
nature of the book and the needs of customers buying books. So researcher will create
function of program. From analyze the difference of ordinary warehouse and retail
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warehouse that specific for retail warehouse. The warehouse management system as

follows;

4.9.1. Step 1: Receiving Process.

In part of receiving process - - when the books are sent from the publishers
to Goods Receiving department , receiving officer must receive goods quickly to send
to bookstore immediately. The main of receiving process is The database has been
created by merchandiser before and receiving officer record number of books in
system by scan barcode instead of key ISBN from delivery note to speed and
accuracy.

Books categories will be specified by merchandiser and this category of
document will be sent to Goods Receiving department and book seller. Goods
Receiving department categorize books by floors according to document from
merchandiser. As for book seller, when receive document from merchandiser then sort
the books on shelves as in merchandiser’s document.

Function of receiving process

- Merchandisers create book database before publisher will send books to
warehouse.

- Merchandiser will specified books categories when they create database.

- Receiving officers receiving books and put away on shelves
immediately.

- Merchandiser create pop grade of books in systems.

Factor of the process

Is speed in receiving process due to retail warehouse system has to meet
customer needs in time. Books must arrange in bookstore quickly by Goods Receiving
officer and then put away immediately without rest the goods before bring to the point
of sales. Which this process is including put away process simultaneously.

Difference of ordinary war ehouse management process

The goods receiving process must be done quickly and things to consider
in the receiving process of generally inventory is accuracy. But the retail warehouse

process has to consider the accuracy and speed. The result is a metrics measurement
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process must can measure the time for division of work including the accuracy of the

process of goods receiving. So researcher can descript this process in fig4.12

~ Book
description

Discription
Title Price

Ll

Create database

A0

1

| |
Systems  Officer

~description

books
\

Book

order

Quantity
List of books

L1

Check order

Quantity
order List of books

Ll

Receive books

Al

Iy Y

| |
Systems  Officer

Books

A2
ot

| |
Systems  Officer

Season of

Books

z

Category of
hoe books

Table of pop
wade

Life of books

l |

Save grade of
books

|

Deliver to store

books

POP grade

®: Supplier

| |
tems  Officer

q

4 grade in systems and put

The difference are saving

away immaturely.

Fig 4.12 IDEFO diagram: Receiving Process.

It can show in IDEF O Diagram in fig 4.12. That shows activity in

receiving process in retail warehouse. In this fig, create database activity show

database systems that show the difference of receiving process in ordinary warehouse

and retail warehouse. It has to save POP grade of books in systems and this receiving

process is include put away process in retail warehouse. Show in fig 4.13. From

IDEFO can be drawn swim lane diagram that show link of many department in

warehouse. Shown in fig 4.13
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Receiving Process

Book

Aen Deliver book
description

Supplier

[
a@
T Create Create POP Location
'F“j books data grade of document
g base product of books

!

Store
operation

Deliver
books to
store

Receive

Check order .

Receiving
department

Account

Fig 4.13 Swim lane diagram: Receiving Process.

In this figure. Supplier sends description to merchandiser. Merchandiser
creates database and pop grade in systems. Then supplier delivers books to receiving
department .They checks order and deliver to store.

4.9.1 Step 2: Put away

For the process of order picking on retail warehouse, receiving officer has
to print document of placement of each location. The individual books will be
specified position and shelves to be placed. The individual books are grade as popular
segment of customers. POP Grade is the grade which is identified season and the
popularity of product as follows;
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Table 4.2: Table of grades of products required by customers' purchases

Pop No Name Description
0 Recommended Recommended titles, titles in trend - may be old or
new. There is time to end Recommend - Manual.
1 Basic Item It is sold at any time, not changed pop grade to be
non & slow moving - Manual
3 Variety Should be Never Out of Stock - Manual
. New titles as Bulletin of publisher (not exceeding 3
4 New Arrival months)- Manual
5 Slow Moving No product sales 8 weeks back - Automatic
6 Non Moving No product sales 12 weeks back - Automatic
Out of Print, Close account with vendors, Limited
7 To be purged

Edition or can not be re-order titles - Manual

10 Recommended Recommended and top-selling products rank 1-2 in
&Hot Item Sub. Dept. - automatic
11 Basic &Hot Item Basic items and top-s_elllng products rank 1-2 in
Sub. Dept. - automatic
13 Variety &Hot Item Variety titles and top_—selllng products rank 1-2 in
Sub. Dept. - automatic
1 g New Arrival &Hot | New titles and top-selling products rank 1-2 in Sub.
Item Dept. - automatic
20 Recommended& Recommended and top-selling products rank 3-22
Best in Sub. Dept. - automatic
21 Basic& Best Seller Basic items and top-s_ellmg products rank 3-22 in
Sub. Dept. - automatic
93 Variety& Best Seller Variety titles and top_—selllng products rank 3-22 in
Sub. Dept. - automatic
oa#xxx | New &Best Seller New titles and top-selling products rank 1-2 in Sub.

Dept. - automatic
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This above-mentioned table is recorded from system of a bookstore as the
recording rate of customer acquisition. Program will calculate a grade of products
automatically. When a customer changes the popularity of buying books, the system
will change the POP grade automatically such as When book are logged during the
first 3 months will be specified as POP Grade 4, If it has a good sale, it will change to
the Bestseller grade. But over time when no record sales, system will continue to
change as a POP-grade 6.

When know the popularity of the books, the book will be put in areas that
have been specified grade of product by Plano-gram principle to manage product on
shelves. The books that are popular will be placed in eyesight or a similar position and
punching through the heads into the bottom of rack space which is the place for books
that are non-moving and not very popular by customers. The position of placing books
on shelves has been designed according to principle of management products based on

the Plano-gram principle as below picture;

<+«— POP Grade 0, 3, 4

<«—— POP Grade 10, 11, 13, 14

POP Grade 20, 21, 23, 24

<+— POP Grade 5, 6

RARR
|

<+«— POP Grade 5, 6

Figure 4.14: Form of books placed on shelves

When receiving officer finish the process of goods receiving, then will

print out the location by grades of products to put products in the area as arrangement
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following the model of bookstore management system which using the Plano-gram
principles.

Function of put away process.

- Operation can checks screen of program always.

- Operation saves location in systems.

Factor of Put Away

Grade of products must be specified as reality. The people responsible for
the specified grade products that need to know the details and flow of the books that is
merchandising department who is created a database of books. And location of Put
Away must follow the Plano-gram of Retail warehouse. The case of arrangement by
Plano-gram, it must be in accordance with sales conditions each bookstore.

But in the case of books business, the books are sorted by customer
satisfaction that resulting to design layout to stimulate sales of the most or create
interesting to most customers. On the shelves of each bookstore, customers will focus
on products that are in sight and popular books are new titles or the bestselling books.

Difference

General Warehouse management, operation of Put Away each SKU will
be fix location by the nature of the Design Warehouse such as may be a Drive in rack
model or Dynamic rack which based on the Design warehouse storage. As for Retail
warehouse, storage space will depend on customer satisfaction by Plano-gram
principle that control from POP grade of books in systems Step of put away of retail

warehouse is shown in 4.15 and 4.16

Category of Category of Category Manual of Manual of
books Floor boolIs FIIDr bofks profram poP gradeprogram
deliver books distribute by Check Cg?;gepgp

| T R [
to store books floor Books catagory books books
A0 AL A2 A3
* 5 £ * 4 [ +
| ! | | | | !
Systems Officer Systems Officer Systems Officer Systems Officer
Books
location Stock Stocle,
Manual of of ategory dlanual of
PoP gradeprogram P gradeprclgram books program
LT T | T
save location Display books Display books
of books in books on shelf by books on shelfby |&
systems POP grade catagory
LA5 N L A0 A A4
T T |
| I ;-
Systems Officer Systems Officer Systems Officer
Display books
by pop grade.
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Fig 4.15 put away process in retail warehouse
In this fig, operation will display books from pop grade. It is difference
from ordinary warehouse that is fix location in warehouse. From IDEFO can be drawn

swim lane diagram that show link of many department in warehouse. Shown in fig 4.1

<Process Name>

Supplier

Merchandise

Distribute by

Bocks floor

Receiving
department

|
Display Save location

c
-2 C;t;e(;k ChgcrI;dF;OP books on of books in
g g gory shelf systems
(=X
o

l l l i

|

Fig 4.16 put away process in retail warehouse (swim lane diagram)

Account

In this figure, Books are delivered by receiving officer .Seller check
category and pop grade of books in systems. They display books in shelf by pop grade.

Sellers save location in systems.

4.9.3 Step 3: Storages

In part of book storage, after the books were put in the area as specified
following the Put away principles. When over time, POP grade of individual books
will be changed automatically. Books will not be able to put in the same place at any
time. When time passed, POP grade of the individual books will be changed
automatically. Books always will be changed the place. Therefore, the book will be
changed the placement follow the POP grade that change to such as at first books are

POP Grade 4, when the 4-month period through no book is sold out. Books are
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transformed into a grade 6 (Non-moving). Therefore if the original area at the
eyesight, must change the level to the bottom shelves. It needs to monitor every day.
When grade is changed, system has to alert book seller to change the area of product
placement.

Function of storage

- Operation will check pop grade always.

- Operation can change location when they check pop grade.

Factor

Storage of goods in Retail warehouse must be dynamic depend on book
pop grade. Therefore, important is the system of programs used in the Retail
warehouse management must be able to accommodate changes in the grade of
product.

Difference of Ordinary warehouse management

Normally, period of storage will depend on customer demand by will not
change area of books - - that is different from Retail warehouse. Due to Retail
warehouse change is always to encourage customers to buy the books.

The difficulty of working is book seller has to intend to modify the location
of placement when grade is changed. Step of Storage in retail warehouse is shown in
fig 4.14. So the locations of books change always. It delicate by pop grade of books
and Plano gram principle.

It changes

POP Grade
Title Stock

Ll

monitor POP
grade of books
on shelves

A0

| |
Systems  Officer
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Title Stock
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Fig 4.17 IDEFO diagram: Storage in retail warehouse

In fig 4.7 the difference of retail warehouse is location that changes
location always. When pop grade will change, location will change. In storage process
can be describe in Fig 4.18. It shows relationship of any department in retail

warehouse.

Storage

Supplier

POP grade

Merchandise

Receiving
department

s Check pop Display
g ® grade of book on | Dattla
o8 books shelf ocation

Account

Fig 4.18 Swim lane diagram: Storage process.

In this fig ,the pop grade will be create from merchandiser. And systems
can be calculate grade from total sale per title. Operation check pop grade and change

location.

4.9.4 Step 4: Order Picking

Order Picking of Retail warehouse is customer picking. Due to
particularity of Retail warehouse is product will be stored on shelves. When customers
want to buy, they own will pick it from shelf. Therefore, if customers continue to
select books on shelves that are linked from the Storage Retail warehouse process. If

not change the location of books, customers will not pick books according to demand.
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Since most customers want to buy bestselling titles, if location does not change may

lose sales opportunities.

Function of Order Picking

- Customers will not pick books according to demand from shelf.

- When customer pick books. Stock of books has not decreased.

Factor of Order Picking

Book a place to buy must be correct and match categories of goods which

are linked from the section of the Receiving Put away and Storage. If a book

categories are correct. Customers can select books as needed, result in satisfaction.

And above is another important factor, a book must be in place by Plano-gram in order

to the customer need to buy goods.

Difference of Ordinary war ehouse management

Order Picking in Warehouse management is usually caused by a customer

order. And, warehouse staff can pick products in warehouse to send to customers. But

the Retail warehouse, customers continue to get more than the Order Picking also own

Customer Picking. Step of Storage in retail warehouse is shown in fig 4.19

POP
Title G"298cation

=

choose books
from categories. | ——Books—

A0

Pick books

Al

4

|
nOfficer

4

Y

Syst‘emsofﬁcer

All procedures
performed by customers.

POP

buy at cashier

Books |

A2

NODE: TITLE:

Fig 4.19 IDEF 0 diagram: order picking.
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In this fig 4.9 All procedures performed by customers that ordinary

warehouse is conducted by staff. In order picking process can be describe in Fig 4.20.

It shows relationship of any department in retail warehouse.

Order picking

Choose books
on shelf

Customer

Pick books on
shelf

Buy books

Merchandise

Receiving
department

Store
operation

cashier

Fig 4.20 Swim lane diagram: Order picking process.

In Fig 4.20 it can show function of work in systems. Procedures performed

by customers. Customer will pick books on the shelf, and they pay at achier

themselves.

4.9.6 Step 5: Shipping
The shipping of the Retail warehouse is Cashier Shipping. When

customers choose products from shelves, next step is to pay at Cashier before

receiving goods and back home. Therefore, in the Retail warehouse Shipping is part of

the purchase, books will be sold out. A recording has sold out the book. Make stock of

goods decreased, area is placed books will decrease accordingly. The numbers are sold

out will be saved to send data to the system to identify those space Location. Resulted

in the next step is to export the data to the system. It will be ordered to replenish the

shelves full again in the same location.

Function of shipping.
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- Cashier system must be fast to customer satisfaction occurs.

- Stock of books save in systems.

Factor is.

Part of this process, Cashier system must be fast to customer satisfaction
occurs. And sales data must be recorded with characteristics that can be used
immediately. Information products that are sold to be used as part of the data and
storage put away.

Difference of Ordinary war ehouse management

Normally Warehouse management is the shipping process loaded goods
onto trucks. Difficulty is the table of loaded goods. But in Retail warehouse is the
Cashier Shipping, customer is to receive goods at the Cashier when receives goods and

depart from the shop then. Step of Storage in retail warehouse is shown in fig 4.20

Stocks save in this
process.

QUANtY gz P”T Q“T‘“ty Stock  Title
pack books sold books ﬁs_a:e
books books
A0 Al
4 4 t t
| |
| | | |
Systems Officer Systems Officer

NODE: TITLE: NO.:

Fig 4.21 IDEFO diagram: Shipping in retail warehouse.

In fig 4.21, The difference is the recording of stock. Ordinary warehouse,
when officers will be picking the stock records immediately. But retail warehouse
stock is recorded when payments are completed. In shipping process can be describe

in Fig 4.22. It shows relationship of any department in retail warehouse.
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Shipping

Customer

money

Merchandise

Receiving
department

Store
operation

cashier

Pack books Sell books

books

Stock

Fig 4.22 Swim lane diagram: shipping process.

In fig 4.22 the relationship in this process. Cashier selling books to

customers and save stock of books. Customers pay and pick out books from store.

Stock data will be recorded in the system.
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Season of Category of
Discription Quantity Quantity books books
N . Table of pop Floor
Title Price brder List of books order List of books | ite of books grade
l l l book: l l l l l l l l l
. Save grade of ’
dBUU_“ _| Create database Check order | Receive books b(?oks Deliver to store
Thesep® Books | books
> Book Books
‘ AO |- descripti| Al A2 A3 A4
\ A A on location 4 4 4 4 4 4 [y
| | | | |
| | | | | | | | |
Systems  Officer Systems Systems Officer Systems  Officer Officer
Officer OCE‘F%'B’;‘; grade POP grade Manual of Systems

Title POP Grade location

POP Grade rige stock

Manual of

program

Category of

Floor

l l l l l l program books
customer l i l popl 1 i l l l

u monitor _| save location Display books iatri

K
| choose books Books | grade and books of books in 'S;OCK* on shelf by | books dIStrfllbUte by
from categories. _| cahnge location < systems  [<**| POP grade el
e . Al
. Y X L A0 I JAS NV Iy
I I N A A J
: . Systems antty " Systs Officer .}r ! ! |
Systems  Officer 4 Quantity ysiems Systems ~ Officer Systems  Officer

books
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POP Grade price

LT

customers pick
books and pay

cashier sells books

g at cashier books | AL
stock
4 4 AT 4 4
| | | |
Sys{ems Off‘icer ! !
Systems

Officer

Fig 4.23 IDEFO diagram: The retail warehouse.

In fig 4.22 show activity of retail warehouse .First of all, Supplier sends
description to merchandiser. Merchandiser creates database and pop grade in systems.
Then supplier delivers books to receiving department .They checks order and deliver
to store. , Books are delivered by receiving officer .Seller check category and pop
grade of books in systems. They display books in shelf by pop grade. Sellers save
location in systems. ,the pop grade will be create from merchandiser. And systems can
be calculate grade from total sale per title. Operation check pop grade and change
location. Procedures performed by customers. Customer will pick books on the shelf,
and they pay at achier themselves. Cashier selling books to customers and save stock
of books. Customers pay and pick out books from store. Stock data will be recorded in
the system. From IDEFO can be drawn swim lane diagram that show link of many

department in warehouse. Shown in fig 4.23
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Warehouse retail.
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shelf

Customer

Buy books

Fig 4.24 Swim lane diagram: The retail warehouse.

Figure 4.23 shows cross function of department in retail . First of all,
Supplier send books description to merchandisers. Merchandiser create database of
books in systems. Suppliers deliver books to receiving department. Receiving officers
check books order from supplier . And then they deliver books to store. Seller displays
books by category and they check pop grade of books form systems. Seller display
books on shelves and change books location if books are changed pop grade.
Customer will choose books by category and they pick books on shelves. Finally they
pay books at cashier. Stock of books will be save in systems. Any plans to run a
system. In process can delicate key performance indicator of systems that researcher

will refer in next step.
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Table 4.3 Summary table of differences with Ordinary Warehouse and Retail

warehouse.
Ordinary
\évAa::teir:/(i):ls Warehouse Retail warehouse Difference Asls Tobe
y management
Receiving follow Step of
PO/DO and speed process,
Receiving follow for receiving. Must Speed of Put Receiving Receiving
Receivin the PO / DO when g Away due to meet | follow the and put
9 | finish, waiting for be done at Put the customer PO /DO away at the
Put Away. needs on time. when finish, | same time.
Away once per .
waiting for
time. Put Away.
Places to put the
book depends on
the nature of the
selected book of
customers for
example, best- Assigning
selling series is on Each book can not each shelf
. top of shelf and non - A specified to put
Specify types of moving books is be be fixed place. location b Best-
Put Away | goods, Specified /g Need to modify y ;
. put in the bottom of . type of selling
storage fixed . their shelves .
location shelf. Putaway in dependi product that | titles and
. pending on .
the rack must be is fixed. non-
Lo . customer needs. :
specified explicitly moving
cover of each book. titles.
Books can be
placed directly to
the position and the
arrangement must
be quick.
Depending on the
timing of Must be
customer needs o
X . . modified
with best-selling Depending on
book tored the time of Space to arrangem
Depending on DOOKS are S P entin
Storage in the Best Zone product to store
order and SKU space all
area, but when a customer.(pop | unchanged. :
time by
change of product | grade of books) o
categories. Area Pop
: grade.
will change

immediately.
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Table 4.3 Summary table of differences with Ordinary Warehouse and Retail

warehouse. (Cont.)

Ordinary :
W:rght_)use Warehouse Retall Difference Asls Tobe
ctivity management war ehouse
Customers | Depending | Customer
Discrete order pick and on the order | picking +
Order picking / Customer choose that officers | Customers
picking batch order picking products on | will pick up | can find
picking the shelf goods books quickly
own. themselves. | themselves.
The cashier
pack and send Shipping at
goods to counter
customers with | The cashier Shipping cashier, and
Shipping Schedule calculate is the only process know the
carrier Load immediately order loaded location of the
vehicle Bill of | and point of shipping is | goodsonto | book was sold
lading sales must based on trucks by to real time
know that this | the queue. offices. information to
book come send along to
from where the Put away.
location.

Warehouse management in retail business, It can summaries in table

4.3.That can show a comparison ofordinary warehouse and retail warehouse.

Summary of the activities done in the process of warehouse management in retail

warehouse by diagrams.

4.11 Analysis war ehouse management softwar e.

From the Searcher can perform analysis Warehouse management software

from International Journal. It can shown the difference ,the functionality of ordinary

warehouse management system and Retail warehouse management warehouse system.

The overall of process
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The overall operation is in the same direction. But there are some process that are
different from previous process can described by many research, they have mentioned
a number of warehouse management review (Jinxiang Gu, Marc Goetschalckx, Leon
F. McGinnis.) They described the structure of the warehouse management has shown

in this figure 2.1

4.11.1 Analyze war ehouse management system by literaturereview.

Yan B. analyze on warehouse management for apply RFID Technology in
Warehouse Management System. They analyze activity in warehouse management
show by flow chart.

Step 1; Recelving and put away process.

Yan B. is analysis of warehouse management systems for apply in RFID
Technology Applied in Warehouse Management System. It described activity in
warehouse management system. Can be explain that receiving and Put away process
by literature as follow as this figure.

Operation and | The fiort-end system Chand-held | The back-end systern (WIv3)
Status units, wehicle mits, RFID tags)
Location is s set Fecefve the recefving
Chonds arfves by POP grade. note; pre-appoint
| location for the goods
No waiting area because it
have to put away ST Gemhrzte_ the
immediately. arehousing entryr
Transport  the %‘Ne the warehousing | - y -
soods to the entry Search the 1dle forklift
waiting avea
Fead the tags of goods, Check the inforrmation,
and send the data to the and send to the front-end
e —|
hack-end system system
Transport
goods  to the
appointed
Deliver to Shelves. Check  information
of goods and goods N Uprate  the  system
location | data
Load the goods
on the rack i E—

Figure 4.25 Flow of warehousing entry by literature
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Researcher already analysis by this chart that can show the difference of
retail warehouse and ordinary warehouse in box. The first, retail warehouse don’t have
waiting area because it have to put away immediately. The second, location is set by
pop grade. The third, Receiving officer deliver to shelves and no need to deliver to
rack before send to the warehouse.

Step 2 ; Theflow of picking operation.

Researcher already analyzed the difference in picking operation between
ordinary warehouse management system and retail warehouse management system by

review literature from international journal , see in figure.

Pick order from customer

but by system.
Operation. and | The fowmbend system et {WIvIS)
Status urtits, vehicle wnits, R_Flb-mp—;\ T
\
* CGremerate the picking order
r
Recenre the picking order Search the idle forklifts and
* send the picking order
Feads the tags and u:u:u:_bas All process will appear in
of the goods location shipping process.
through  the  mobile
derrices
# A
Pick out the Check the data collected
goods ) and the system order
»| Tramsmit  confirmation Update the correspondent data
inforration # i the system
Update the data in the tags
of zoods location

Figure 4.26 Operation flow of picking goods by literature

It can show the system of warehouse management system and the most
function will be appetence in shipping process.

Step 3; Theflow of storage process. (stack tracking)
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Researcher already analyzed the difference in storage process in systems
between ordinary warehouse management system and retail warehouse management

system by review literature from international journal , see in figure

Crperation and Status The front-end systern (hand- held | The back-end  systern
and wehicle units, BFID tags) (WIS)
The stacker wil Becerve  the stack  taking Crenetate the
be onented on the e operation order -
goods location to ‘]_ wventory ordex
he rherked .
For this process
»| Fead the gnods location tags cannot automatl_c
1 by systems but it
have to use
Check the goods location officer to
tags with the systern order monitor in this
i process.
BFead goods formation in .
Re ds
the goods location, and send - MCENE : g
- orrnation
to the back-end syetern
Confirr the corpletion of Check and update
stack taking, and send sighals »| data, and gemerate
to the back-end systern Irsrentory results

Figure 4.27 Operation flow of storage by literature
In this figure, See the process that same as retail warehouse some function
but not all process. It relates with the fix location but retail warehouse cannot be fix
location.
Step 4 ; The operation flow of goods delivery
Finally, Researcher already analyzed the difference in shipping between
ordinary warehouse management system and retail warehouse management system by

review literature from international journal , see in figure
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Operation and Status The front-end syster (hand-held | The back-end syrstera (WHIS)
& wehicle urdts, BFID tags)
Cashier will manage all . .
Crenerate withdrawing order
process
_ !

The forklift Recerre withdrawing order Search the idle forklifts, and
passes the | -+ gend the goods delvrery order
ehtrance gate

Fead the  identification Send the goods location detailed

- codez of the fﬂrkm, and - ].'lSt to t]!'I.E fI'CII'I.t-EI'I.d s;rstem

send to the back-end systern
The forklift
reaches to  the [

ight position -

right p *| Read the information on the

goods tags, and check with o| Update the systemn data

the ride v
The forklift | Systet Ordex
transport the
goods ot

Figure 4.28 Flow of goods delivery

From the difference of shipping process. The main of operation is cashier,
they will manage in all process. At back end systems, it will save stock ,data and
location of good that customer already bought it from cashier point.

4.11.2 Analyze war ehouse management system by market software.

From exiting data, researcher can be descript the difference between
ordinary warehouse and retail warehouse by review literature (Bo Yan). It can
summarizes ordinary warehouse process of international WMS.And researcher will
analyze WMS that sold on website (market software). It can ne find on internet or
general warehouse software shop. They already analyze program by data flow
diagram. Then researcher will use this flow to analyze the difference of retail

warehouse software as follow as.



Salinee Buawadthana Result/ 64

This program are created by NANO company, NANO software. The
advantage of this software as follow as ;

- Features of warehouse management systems :

- Paperless Receiving and Picking using bar Code.

- Maintain customer and vendor databases

- Items are tracked to a location

- Maintains complete history of item life cycle

- Prints bar codes: Print Item, location, and custom bar code labels

- Inventory reports

- Supports unlimited Sites, Locations, and Items

- Auto control Inventory (Automatic reminders when a new order needs to
be placed)

- User Defined Fields - Facility to customize Location and Item screens.

- Database backup as per schedule.

- User Management and User Access Control

- High Security of inflow and outflow data

- Web based solution - can be accessed from intranet/internet

- Various reports like Inventory Report, Item Reports, Order Reports etc. It

can be generated based on user defined criteria

WM S Nano Details( System Requirement) :
.Net framework 2.0 or above, IS 5.1 or above, MS-SQL 2005, MS-SQL
2005 Compact Edition Server Tools, Microsoft ActiveSync
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Figure 4.29 : Dataflow diagram by Nano software WMS.

Allocate stock location process in ordinary warehouse that same as retail
warehouse. But retail warehouse have to use POP grade in this process. In picking
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process of ordinary warehouse cannot manage by officer but have to manage by
customer. Reorder process in ordinary warehouse have to mange by sale order from
customer that analyze by pop grade. POP grade is major function in retail warehouse.
Purchase order in retail warehouse manages by Pop grade.

But market WMS software cannot support retail warehouse. It cannot
support some function in retail warehouse such as reorder in system, manage stock
location. If we want to use market software in retail warehouse. Researcher have to

improve in detail that can be use in this warehouse.

4.11.3 Analyze warehouse management system by Oracle warehouse
management system.

Researcher will analyze basic warehouse manage system software. Many
company will use in their organization such as oracle , SAP etc. Researcher will use
oracle WMS for compare retail warehouse process and ordinary WMS process in this
software by flow process chart.

Step 1; receiving processin oracle warehouse management system.

Researcher already analyzed the difference in picking operation between
ordinary warehouse management system and retail warehouse management system by

oracle WMS, see in figure
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Receiving Process
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such as pack slip number,
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Figure 4.30 : Flow process chart of Receiving process (Oracle WMS)

From this figure, It can summary oracle WMS process in receiving
process. It descript when the user interacted with the system from starting program to

ending program as below,

1. The user scans the document number that is being received.
2. The user scans the LPN material that is being received into. Optionally,

the user
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3. Can request a new system-generated LPN through a hot key on the
mobile device.

4. The received material is scanned, including the item numbers,
quantities, lots and serials.

5. The user can select the <Next Item> option to continue receiving again
the same document, or he or she can select the <Done> option to proceed to the receipt
header.

6. At this point, the system matches the material entered by the user to the
shipment lines on the document, according to the WMS matching algorithm.

7. On the receipt header page, the user can enter optional information for
the receipt, such as pack slip number, waybill, and so on, or can select <Done> to
complete the receipt.

Can be showing the window of WMS in receiving process. The first step in

receiving process is set up database before supplier deliver product into warehouse.

% Organization

WETGER WM S WH3
Fl 17 -0CT-2001

A WH3LOC

Location A

Internal Add
Organization Classifications
MName Enabled
[l e
I _
_

Figure 4.31 Set up database in receiving process.

Detail in receiving process, the window of system have to fulfill data detail

in system can show in this figure.
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Figure 4.32 fill data of product in system.
The finally, Officer will save data base in systems. Can be show in this figure.

B Receiving Options (WWH3)
Receipt Date Miscellaneous

W Alo ubstitute Rec

nordered Rec

WAl
WAl

_ N { Stand ard Receipt === ===}

Receipt Number Options
Action Type Mext Receipt Humber

Automatic  <[W{Numeric 12

TN TG ST 801 .000.14 12 .0000.000
e B Operations.Balance Sheet.Inventory Assembly/FG Ma.Ho Sub

Figure 4.33 Key data for receiving process.




Salinee Buawadthana Result/ 70

In oracle warehouse management system have some function that are
difference. And next step researcher will analyze put away process that is normal
process in warehouse management system.

Step 2 ; put away processin oracle warehouse management system

Researcher already analyzed the difference in put away between ordinary
warehouse management system and retail warehouse management system by oracle

WMS, see in figure

Put away Process

h”I' urQpgrAtiansand Status, HheTHRI CRLSYFLEET, Hhehack encsyRLesmh

Click option of loading that
LPN onto your current
equipment, or dropping the
LPN immediately.

Scan the LPNs as you put Monitored through the
them away WMS Control Board. On
the Control Board

The put
away task appears as a task
with a status of Loaded

The WMS Rules Engine
determines the
optimal put away location
for the material
EAE R R L ]

-’ 11

Show location in systems |«

Figure 4.34 : Put away process in Oracle WMS
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This process can be show in this figure, it show the step of work in

systems. When officer see the window can work from this figure.

[EEWMS Rules (CLS)

1N Put away

iil:Mtem Locator Put Away Rule

[:{8Item Locator Put Away Rule
=18 Subinventory/L ocator Available Capacity by Units

®User Defined | Enabled ®l Commaon to All Orgs

Parameter /
Object Pararneter Operator ~ Object Yalue / LOY “alue

Item Locator |Locator ldentifier = Destination Lo Locator ldentifier

Destination Su|Subinventory Nan|= Constant char: EACH

Figure 4.35 windows to show the put away process.

Step 3: Order picking process by oracle war ehouse management
system.

1. The user can confirm a pick by scanning one or more LPNs to load. If
the material in the storage locator is not identified with an LPN.

2. The user must confirm the item, quantity, and the storage sub inventory,
and locator to confirm the pick.

3.The user can also unpack an LPN to fulfill the pick, however if the pick
units of measure are appropriately established during system setup, unpacking an LPN
to fulfill a pick, should not be necessary.

4.The user can also pick the items or the whole LPN into another larger
LPN (like a pallet or carton), thus building a package that can be shipped during the
picking process. If carbonization is enabled, the user will also see the container

suggestion in his or her task queue, can be show the window as follow as;
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Figure 4.36 Picking operation of oracle WMS.

From this figure, It can show how to find location in systems before pick

good from warehouse.

%Strategy Search Order (WVMSAWH3)

JMRTE Cost Group Assignment

Search Order

Marme
Transaction Type Transaction type
Item Inventory item { Organization item )

Figure 4.37 How to search data in systems.
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From this figure, User will search data base of goods to find the location
and then they will pick goods and save in system.

[EZWMS Rules (CLS)

[iiM Stock on-hand Direct ATT/ATR Quantity
Fllser Defined W Enabled W Cormmon to All Orgs Use Pick UO

Restrictions
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| Objecl Pararneler Operalur Objecl Walue £ LOY Walue

'] Customers Customer Name |= Constant char:|Electric Store

Item Subinven|Source Subi 1 Constant char:|BULK

=]
!] 10

Pt
=

NN

Figure 4.38 How to save customer data in system.

Step 4 ; Shipping process of oracle warehouse manage system.

Shipping process is the final operation in warehouse manage process.
Researcher already analyzed this process from use guide of Oracle WMS and translate

to flow process chart. It can be show in this figure
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Shipping Process
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A

A missing item is an order
line

All LPNs are loaded that is associated with the

trip, but has not yet been

Figure 4.39 Shipping process of Oracle warehouse management system.

But in oracle warehouse management systems can descript the shipping
process as follow as,

1. The operator begins the shipping process by scanning the dock door.
Because that dock door is scheduled for a trip, the system knows which LPNs need to
be loaded onto the dock. The system then directs the operator to the LPNs that need to
be loaded. The system does not require loading in any specific order.

2. When the user is ready to close the shipment and ship all of the loaded
LPNs, he or she selects the <Ship> option. At this point, the system checks for

incomplete ship sets, missing LPNs, and missing items.
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3. A missing LPN is a LPN that has been staged for shipment, but not
loaded on the truck. A missing item is an order line that is associated with the trip, but
has not yet been picking confirmed.

4. After all LPNs are loaded, the user can enter any header level

information about the shipment, and the trip is then ship confirmed Shown in this

figure
User scans dock Systen directs User indicates trip | hissing LPNs or
door to load user fo LPNs fully loaded items?

Systen directs
user to LPN

YES

User confirms ship
(Ship Confirm)

Figure 4.40 Shipping process of Oracle warehouse management system. (2)

If all of the information has been entered appropriately, the operator can
enter any header level information, such as weight, waybill, or carrier (if it was not
known before) and then select the Ship Confirm option to confirm the shipment.

Researcher already analyzed 3 source of warehouse management system
by tool of engineering such as Flow process chart data flow diagram. When we know
process of warehouse management system, next step we will create system flow
diagram to descript function of retail warhorse for create prototype Retail WMS for
retail warehouse.
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4.12 Summary the difference of retail warehouse.

Researcher already summary the difference from above between ordinary

warehouse management system and retail warehouse management system. And next

step, It can shown the summary process by the table as follow;

Table 4.4 The difference between ordinary warehouse and retail warehouse

(Receiving Process)

The Difference WMS Receiving Process

Ordinary Warehouse management Systems

the Difference

After receiving the delivery order from the
sender, the back-end system will dispatch
an electronic code for each individual
goods according to the goods attributes,
write inthe chipset of the electronic tags,
then appoint correspondent position for
each goods, and generate receiving order
according to the operation requirements

Characteristics for a similar product,
but will focus on speed of operations
using barcode will be received by the
consumer is not a book was a lot like a
general warehouse.

The back-end system will generate the
warehousing entry, search idle forklifts
through the wireless network, then  write
the correspondent identification
electronic codes in the warehousing entry,
and send to the front-end system.

The back-end system will generate the
warehousing entry by adding POP
grade of product identification
electronic codes in the warehousing
entry, and send to the front-end system.

When the front-end system receives the
warehousing entry, the driver will drive
the forklift to transport the goods to the
waiting area. When the forklift passes
the antenna area, the fixed reader will read
the goods tags in batch and send to the
back-end system, which will check the
goods information with the warehousing
entry, then send the detailed statement of
the goods to the control computer on
the vehicle units through the wireless
network according to the goods storage
position pre-set in the system, and open the
navigation light on all appointed goods
locations.

When the front-end system receives the
warehousing entry, Officer will send
goods to store by manual and seller will
cheak with document to spicify the
location. And no Waiting area for
docking but retail warehouse must
deliver immediately. It manage by POP
grade and Planogram in retail
warehouse system.
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Table 4.5 The difference between ordinary warehouse and retail warehouse (Put away

Process)

The Difference WMS Put away Process

Ordinary Warehouse management Systems

the Difference

The driver will reach the appointed
position according to the indication of the
navigation light and the detailed statement
of the goods displayed on the vehicle
display, read the goods tags of the waiting
area through mobile devices, and send
data to the front-end system, which will
check the data collected with the system
order, then instruct the driver to transport
the goods to the appointed waiting area.

Products will be sent to the Shelf
instantly available from the specified
POP grade and Plano gram.

The front-end system will send the
confirmed data to the back-end system.
After obtaining the data, the back-end
system will update the correspondent
system data, indicate the current position of
goods, and close the correspondent
navigation light.

After all goods loaded, the driver will push
the “Affirmation” button, indicating all
goods have been received. The back-end
system will obtain the identification
electronic codes of the forklift, check
whether all goods are loaded or not, whether
the forklift is idle or not. After
confirmation, the system will dispatch the
forklift into the “idle forklift”, and wait for
the next order.
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Table 4.6 The difference between ordinary warehouse and retail warehouse (order

picking Process)

The Difference WMS Order picking Process

Ordinary Warehouse management Systems

the Difference

The back-end system will generate picking
orders according to business requirements

Not generate from system but from
customer

The back-end system will search idle
forklifts through the wireless network, and
send picking operation order to the forklifts

Customers will search from systems
themselves.

The front-end system will receive the
picking order. The driver reads the tags and
codes of the goods location through the
mobile devices, and sends to the front-end
system

Customers pick from goods form shelf.

The front-end system checks whether the
data collected are matched with the system
order or not. If confirmed, the system will
send order to the driver to transport the
goods out of the warehousing area

Customer search location and find good
them selves.

The RFID system will update the data in the
tags of goods location in the warehousing
area. The front-end system will send the
results to the back-end system through the
wireless network, and the back-end system
will update the correspondent data in the
system.

When customer pick. Systems cannot
be save stock real-time.
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Table 4.7 The difference between ordinary warehouse and retail warehouse (Storage

Process)

The Difference WMS Storage Process

Ordinary Warehouse management Systems

the Difference

The back-end system will generate stack
taking orders according to the business
requirements, and send the inventory
order to the front-end system to conduct
stack taking on some part or the whole
warehouse.

Systems change POP grade status
always from sale of good.

After the front-end system receives the
inventory order, the stacker will be located
on the goods location to be checked, and the
back-end management system will control
the reader to begin its operation through
the wireless network, and read the data in
the pallet tags wirelessly.

When operation read pop grade from
system. They can change location from
pop grade by planogram.

The readers will read the tags of the goods
locations in the warehousing area, obtain the
book quantity of goods in the current goods
location, and send to the front-end system.
The front-end system will check whether
the data collected is matched with the
system orders. If confirmed, the system will
continue to send orders to read the bar
codes of goods in the goods location.

Operation always check pop grade and
location.

The real quantity of goods and other
information will be sent to the back-end
system through the wireless network.

POP grade can analyze from sale order.

The front-end system will send operation
completion signals to the back-end
system after operations are finished
according to the stack taking operation
order.

Operation save data when location are
changed.

After receiving the signals, the back-end
system will process the data collected, and
check with the original storage record, then
generate the inventory result.
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Table 4.8 The difference between ordinary warehouse and retail warehouse (Shipping

Process)

The Difference WMS Storage Process

Ordinary Warehouse management Systems

the Difference

The back-end system will generate the
withdrawing order based on business
requirements, search idle forklifts through
the wireless network, and then assign the
withdrawing operation order.

After the front-end system receives the
withdrawing order, the back-end system
will obtain the identification electronic
codes when idle forklifts are driven through
the warehouse entry gate with readers, send
the detailed list of goods to be delivered to
the vehicle computer, displaying to the
driver on the vehicle screen, and open the
goods location navigation light.

Cashier check goods from customer.
And they pack goods

The vehicle antenna will identify the goods
location navigation indicator on each rack,
and the display will display the detailed list
of goods to be unloaded when reaching the
right position.

It will show the slip when customer
purchase and it will send the stock in
back end systems. System save quantity
of good.

The vehicle units will read the tag
information of goods in the goods location
according to the direction of the display,
and send to the front-end system.
The front-end system will check whether
the data collected are matched with the
system order. If confirmed, the system will
direct the driver to transport the goods
to the appointed delivery area.

Customer receiving goods from cashier.
No need to calculate the truck schedule.

The front-end system will send the data
confirmed to the back-end system, and
then the latter will update the system data,
and close the navigation light on the goods
location that goods have been delivered.
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4.13 Theflow of theretail warehouse system.

The flow chart is a schematic representation an algorithm or a process. It is
a visual representation about the sequence of the content in the new system. A box is
used to indicate the process step. A diamond represents a logical condition and arrows
show control as illustrated. Researcher already analyzed the flow process in retail
warehouse management system from the difference from above. It shown the process
of activity in retail WMD between system and human that happen in this process.It

can shown in this chart as below;
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Figure 4.41 flow chart of all process in retail warehouse
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This flowchart to show inter act between manner and WMS. It can show
the status of process in the retail warehouse that is the new system. And then
researcher create the flow of process but it separate to sub process including receiving
process, put away process, storage process, order picking process and shipping

process. The first process is receiving process, can be analyzed by this figure as below;

Purchaser Receiving officer WMS Monitor

»| Sign the document
Calculate
Human
performance

No
Report KPI of

human
performance

Recheck Order

Create database of

v

product

Key Barcode

echeck
Save data

database in

system

Show the product

detail

Key POP grade > Save pop grade
Key Stock ™ Save stock

Save data Show the status

y

Figure 4.42 flow chart of receiving process in retail warehouse
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1= Supplier

This figure can be explained the receiving process. It have the user interact
with system consist of purchaser and receiving officer. The second process in retail
warehouse is put away process , the key of this process is “receiving officer saves pop
grade in system. The system can be calculate the human performance and will show in

the window. Next process is away process, shown in this figure as below;

seller Receiving officer WMS monitor

Key barcode

Show detail of

Check status >

product
v
Click Location > show Location
Print 378N _ || Show the number of
shelf
Calculate
Human
performance
Prepare the product

Receive goods
to deliver

!

Recheck locaion . Deliver to store

Report KPI of
human
performance

Display product on
shife

Figure 4.43 flow chart of put away process in retail warehouse.
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From figure, the flow system in retail warehouse between seller and
receiving officer with the system that interacted with retail WMS. The key of this
process is “seller places books by pop grade”. The system can be calculate the human
performance and will show in the window. And the next step can show the storage

process see in this figure as below;
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Receiving officer

seller

WMS

monitor

Deliver goods

| Key barcode

POP Grade
change
automaticaly

Check goods

Show status of
process

v

Click Location

v

Display by
Location

Recheck POP

bl

Save new data

Change location
of goods

change Location
data

Calculate
Human
performance

Report KPI of
human

performance

Show Location

Show

-

Show the number
of shelf

Figure 4.44 Flow chart of storage process in retail warehouse.
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This figure can be shown the interacted between seller and receiving
officer with system. Seller has to check themselves to manage the pop grade of books
and have to change location all time because the season of books always change. The
key of this process is “seller has to change book location by pop grade”. The system
can be calculate the human performance and will show in the window. The final

process is order picking and shipping process, can shown in this figure as below;

Customer Cashier WMS Monitor

»| Check procudt

Choose
product on .
shelf Check oider
v
Decide to Decrease stock
buy

!

Pick product Calculate Show status of

on shelf payment order

Stock will save |«

Calculate m

Human
performance r

A
@ Report KPI of
human

performance

Go to cashire |-

Calculate sale

Report from

sale books

»

Figure 4.45 Flow chart of order picking and shipping process in retail warehouse
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From this figure, the customer will choose themselves and will shipping by
cashier shipping at the cashier point it have deference with normal WMS. The key of
this process is “stock will save in this process”. The system can be calculate the human
performance and will show in the window. If user want to see the report books, this
system will show the report by calculate sell order in this process. Next process is

cyclic counting process, can see as below;

Receiving officer seller WMS monitor

Scan barcode on
shelf

Find book data and
shelf

!

Check stock and
location

Show stock and
location

Save per shelf

Compare between
data in system and |«
real data

> Showv diff data

Summary all diff in
the shop

Figure 4.46 Flow chart of cyclic counting process in retail warehouse.
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In this process, It will show that how to check stock in retail warehouse.
This process will help stock diff problem. Stock diff problem can be descript that
Stock in system not match with real data. Seller will count stock every day, it will
manage this problem.
From all of flow chart can show the process in retail warehouse that is new system. It
shown status in process and it shown interaction between human and systems . All of
process are implemented from the difference between the retail warehouse and
ordinary warehouse management system. When researcher already implemented and
create flow of process in retail warehouse management system, it can create the

dataflow diagram for this process also.

4.14 Data flow diagram of retail warehouse.
The data flow diagram enables the software engineer to develop model of
the information and function domain. A Context Diagram is shown figure 5.21.1t

connect with purchase, good reviving officer, warehouse section and operation.

Customer Receiving Process

- Choose

products - Check Order
- pay at cashier - Create database of systems
- Product Code and category
of product

- Save database

Product - Detail of product
Bill that deliver to
warehouse
Sale systems and
Product management. <
(Il,_
- POP grade of product -d - POP grade of product
- Location for put away - Location for put away
=]
- put k on locati
- gf.;f?;s%?ado:o?zl;ﬂ - save stock of product that buy
- save grade and location of ) by _CUS'.Dme'
books - print bill to customer.
Operation.; aaoe au I 2 eneous Cashier
= CHBTCRNGD Shan o} beogrcy aap prik

Figure 4.47 DFD Level 0 of Retail warehouse.
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Figure 4.50 DFD Fragment 1: inventory process.
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Figure 4.51 DFD Fragment 1: retail warehouse.
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4.15 Database Design of retail war ehouse management system

The focuses if database will support warehouse retail operation and
objectives in retail warehouse. WMS making sure that it would meet user and system
requirements. An Entity-Relationship (E-R diagram) is used for represent the
representation of structure data. The complete normalized E-R diagram is show in
figure 5.26 and 5.27. Researcher apply from Entity-Relationship (E-R diagram) of

ordinary warehouse management to retail warehouse management.

PK |No type
Nama_type
* Task
PK [no
PK  [NoTask
S
Task
Customer Product Date
PK |No Cus PK |No Pro Amount
+ + Al R
NamaEng Code Ramark
NamaThai Nama FK1 |No_re

T Group_nama g
T Group_SubMame
NoTask

OrdersCoda Pt }

FK1 |No_Leot
4 FK2 |No_type

5 I T Repont
Order T T T PR
PK | OrdarsCoda
Date
Type Group
Month SubGroup 4
——
No et Numboe
NoList PK |No Lot PLNo cff
Dateln History RackNo D' erence
DateOut Data Package
PK Ho His
Process t LotNo Amount
OrderColl Mo Package Status
FK1 |No_Cus Code Amount ImpDate
. Numdoc ExpDate
FK1 | No_P
s Status FK1 |No_Pro
- MNoloc
Difference
F x ’
Cocation Difference
PK  |No
PK |[Noloc
Usor Dato
PLNo
PK | No_Usar RackMNo
Amount
UserName AmountRemain
Paasword FK1 | No_His
Dapartmant FK2 | No_Pro

Figure 4.52 ER-diagram of ordinary warehouse management systems

From this figure can create to new diagram by analyze the difference of
ordinary function. It can created by check detail and transform to new Entity-
Relationship (E-R diagram) that can support only retail warehouse. It can show in this

figure.
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Figure 4.53 ER-diagram of retail warehouse management systems

4.16 Checking theretail warehouse system.

Prepare the questionnaire of the possibility of adding functionality to this

process when it change to retail warehouse management. The main objective of

evaluation the system that can be apply in old system from the opinions from officers

using WMS application. The questionnaire contained 2 parts: Profile and opinions of

evaluators as shown in Appendix A. Which are used for gathering the information

which evaluated agree or un agree and then will translate to percentage of probability

from users who using existing warehouse management system in a case study (At

double A Book Tower ). Can be summarized as follow
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Table 4.9 The criteria of this evaluate

Domain Value Meaning

1.00 - 1.50 Strongly disagree opinion
1.51-2.50 Disagree opinion
2.51-3.50 Undecided opinion
3.51-4.50 Agree opinion
4.51-5.00 Strongly agree opinion

From this table (see in attachment ) this questionnaire, the researcher
created the questionnaire to IT department at Double A Book Tower. IT department is
a service of existing software that can be separated two parts as follow as; Part 1, the
mention of warehouse management systems if it will be change, evaluated from new
function that adding in the program by existing warehouse management system
development such as POP grade adding and specify location by planogram in system .
The result from this questionnaire is agreed that can add this function in system. And
this system can develop to the prototype of retail management systems and can be use
in this company.

If the system will change to retail warehouse management system, the
worker will be accept this system. The result of this process is 4.11 point and user will
agree with this systems. Then it can implement this systems to this process.

Information technology department have other comments about changing
in pop grade to system, to be manual (can change automatically and can change by
user). It have to add other function in this system in systems. If it can change pop
grade manual that meaning it ‘s too flexible and easy to use when the customer needs
change immediately. Because sometimes sellers want to change POP grade by
seasonal with themselves . Another importance function , In systems can be create
location by planogram. IT say that it can apply this function to systems but the worker
have to had knowledge about retail warehouse systems. And they have to know about
method of product placement in retail warehouse. If they don’t have any knowledge, it
will cannot place to correct location. Then this systems will not success when it

already improved to this process.
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4.17 I nfor mation-to-actor-matrix in retail war ehouse.

Researcher already analyzed software and will be implement to a care

study process. This software is to be a prototype of retail warehouse. Researcher will

check this process as is and to be when it already implement this system to process by

created the table to show information link between organization ( Information-to-

actor-matrix).It can check the information data in organization after this system is

implemented. Table 5.5 Information-to-actor-matrix AS 1S; it show the information

between supplier sales as follow;

Table 4.10 Information-to-actor-matrix AS IS

Information / Actors

Supplier

Sales
Purchasin
Warehous
Cashier
Customer

Sales Department

Purchasing Request

X

Purchasing Order

Pur chasing Department

Purchasing Order

Supplier

Item

o

Delivery Order

Product Description

Warehouse

Quantity

@)
@)

Product Placement

@]
X

Cashier

Stock Inventory

Product Sold

X

X = Information Owner

Information to be sent to other departments
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Table 4.11 Information-to-actor-matrix (to be)

c 9 -
ko 2 S |35 £
Information / Actors = n | S S = S
o @ e ] 75} 1]
=1 © S o3 S
wn n fo| =So |O @)
Sales Department
Pop-grade data to
Purchasing Request X manage location.
7/
Purchasing Order X @) I /
POP grade X I | y
Product Placement Report Location changed, must
(Planogram) X | inform concerned departments
- know to evaluate data.
Pur chasing Department
Purchasing Order 0 X 71

Send to Purchasing to create

Supplier database in advance.
Item X | =7
Delivery Order X O
Product Description X @)
War ehouse
Quantity X @) 0]
Product Placement @) X
Send items in report to inform
Cashier Sales.
Stock Inventory == X

Product Sold I
Product Sold Category I

X = Information Owner O = Information to be sent to other departments

| = Data links to additional departments

Summary of the changes shows the system changes when adding Function

of work.
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Increased data is POP-grade. Program will determine automatically for
New Arrival or defined by purchasing. The POP grade data will be sent to sales to
manage goods arrangement to meet Plan-O-gram of POP grade that is formatted.

When cashier cut customers purchased list from the system, information
will be expressed as in the report. Then the product information that removed from the
system, product distribution and category of product sold out will shows to product
sales to arrange following Plan-O-gram principle and the sales will manage the space
to arrange lay-out other products.

Data items sent from the supplier is created in system by purchasing
department to prepare for goods receiving by warehouse department in order to
achieve faster performance.

Data to change the location of product placement. Due to be product
placement on the retail warehouse. The change location placement report can be

calculated to purchasing trends and customer behavior analysis.

4.18 Functional and design in system

After all of analyzed process in retail warehouse and can create the detail
interaction in retail WMS with officer in warehouse. The researcher design the
window of retail management system. The window of system can descript the detail of
function step by step. Fist step, the window of receiving this process will show the

status of product for a case study company (Double A Book Tower) can see as below
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Fig 4.54 The window show the detail of book description.

It can descript the detail in each function per box. User will fill the data from

product in each box can see above figure The data can be explain in this table
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Table 4.12 Detail of book description on window.

Number | Name Description
1 Hoiroq Books description
2 Horfuaa Author that specify in each book
3 1M Price of book. Per item
4 Stock Inventory stock of book per title.
POP grade that create by season of book or the customer
needs. Grade of book will specify when receiving officer
5 POP Grade received book.
6 Barcode Barcode can be key by scanner
, Name of officer that the latest login in this function. It
7 yorudly will show and easy to manage
8 1uiin Click save when users finish process.
9 Print Print the document in this process
, Specify the location of books and it will link to the
10 anwfidaiiy location window
11 i Add another book
12 au delete this data from system
Specify the number of books by arrange the book when
13 NO officer receive book in system
Next step user will input the data that related with put away process
.Users are receiving officer and seller that will input the data on this window. The

window to show the location of books ,see as below,
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Fig 4.55 The window show location of book

It can descript the detail in each function per box. User will fill the data
from product in each box can see above figure. The data can explain by the table as

below;
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Table 4.13 Detail of location on window.

Number Name Description
1 Fomisde Books description Book title
2 Stock inventory stock of book per title.
POP grade that create by season of book or the
customer needs. Grade of book will specify when
3 POP Grade receiving officer received book.
4 Barcode Barcode can be key by scanner
Specify the location of books and it will link to the
5 Location location window
6 Category Specify the category of book in system
System will calculate the number of shelf and location
Number of of shelf for user will see the location to display on
7 shelf shelf.(User can be change manual)
8 gl System will show the location by picture of planogram.
, Name of officer that the latest login in this function. it
9 yorudly will show and easy to manage
10 1iudin Click save when user finish process.
11 Print Print the document in this process
12 | i Add another book
13 au delete this data from system
Specify the number of books by arrange the book when
14 NO officer receive book in system.

When user want to know the location of the book. User can click at the

location button. The system will link the window to show the book display on shelf.

Use will monitor in this window if pop grade change, the location will change also.

Use will change location by this window ,see as below
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Table 4.14 Detail of location on window per shelf.

9789745228 | Mm3damsaud au 1 5
9789745228 | M3damsaud au 2 6
9789745228 | M3daMIAUA 1Ay 3 7
9789745228 | M3TAMIAUA 1AM 4 8
9789745228 | M3damsaud 1au s 9
9789745228 | M3TAMIAUA 1AY 6 10
9789745228 | Mm3damsaud au 7 11
9789745228 | M3damsaud au 8 12
9789745228 | Mm3damsaud au 9 13
9789745228 | M3damsaud tay 10 14
9789745228 | M3damMsaUAT 1Ay 11 15

User will see the status on shelf and book title including stock of book in
this window. This window link from the location window in system. This window will
help the user to manage the location when pop grade will change. It easy to manage
And the last window to show the shipping process in retail warehouse. Shipping
process in retail warehouse is cashier shipping that can mange stock in warehouse at
this process. The customer will pay at here and user will use cashier window ,can see

as below;
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Figure 4.56 Cashier window in retail warehouse.

From this figure, It can shown detail of sale order per customer (or per slip)

The slip will show the data of books that customer buy from store (Title, number and

price) Each box can descript as below;
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Table 4.15 Detail of cashier system on window.

Number Name Description
1 Fomisdo Books description Book title
2 Barcode Barcode can be key by scanner
3 I The number of book that customer already bought
4 dIuan Discount when have some promotion.
5 310130 Total sale form slip (per slip)
. Name of officer that the latest login in this function. It
6 ordud 1y will show and easy to manage
7 fuiin Click save when user finish process.
8 Print Print the document in this process
9 iy Add another book
10 au delete this data from system
Specify the number of books by arrange the book when
11 NO officer receive book in system

From the user requirement, they want to know the summary report of the day

and of the month. The report should be show the list of book title.
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Figure 4.57 Summary reports in the shop
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Table 4.16 Detail of report on window.

Number Name Description
1 SuAueR Usziriv Summary the best seller in the shop per day
2 SuduvIed Uszinden | Summary the best seller in the shop per month
milvdouuziinlsgs
3 dlami List of recommend book per day
swmMsviade v
4 Uszindeu List of new title books per month

o A ' °
F1emsnuede Tuuilsedn

5 dlami List of new title books per week

From the table when user click at the box, it will show the rating of book
that calculated from sale order the end of day including the list of best seller that show
the maximum seal per day (or moth ) .Recommended button will show the recommend
book by automatic system. New books button will show the list of new books per day
(or month). This is the report to show the summary from the user requirement.

It only the draft of window, researcher draft for guideline the user to know
that how to key the data to this system. Because it will change the new process and
new work flow process in warehouse management system. It’s more easy to
understand If we can understand the box on window. Overall process will change the
new job description in a case study company, already attached on appendix.

4.19 Estimate cost for implement the system.
Researcher already estimated cost for implement this system into the retail
warehouse by calculate from a case study. The result can be show in this table as

below;
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Table 4.17 Estimated cost for implement in system.

Quantity | Price per unit Price

Computer for Receiving process. 1 25000 25000
Computer for store (& floors) 7 25000 175,000.00
Computer for purchase. 1 25000 25000

Scanner Barcode (LS2208 Scanner Handheld
(Quality scanner) LS2208 SCNR + USB

cable with stand ) 3 5000 15000
Printer 2 3000 6000
Cost for the implementation in a case study. 246,000.00

Form this table can be show cost of system for implementation, about
246,000 bath. It estimated from a case study. The system resource have the

requirement including in this table as below;

The system requirement.
Windows XP , Vista , Windows 7

Database Management) MS Access program.
CPU Pentium 4 1.8 GHz

Memory 1 GB

Monitor SVGA (1024x768)

Hard disk 50 MB (free space)

.Net Frame work 2.0

Network ( Lan : local area network ) *

4.20 Summary Proceedings.

The organization can communicate with the process due to the function can be
done systematically which affect the employees accept the changes and can generate
sales for causing the Maximized Profit in organization.

For the case study when the system uses the inventory to match the type of

inventory, the warehouse operations will be systematically. System will help manage
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work to meet the needs of the customer that can increase sales to the Double A Book

Tower eventually.
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CHAPTER YV
DISCUSSION

5.1 Problem during Development.

The problem during develop of warehouse management system. As follow

as

Ordinary warehouse management cannot support retail warehouse

In detail, the retail warehouse have to respond customer all time

because customer needs will change every time.

The detail of book have many problem.

Books have new title every day. Therefore it will have many SKU and
have to manage SKU of book day by day.

Books have short life cycle cause when new books come, customer
will interest new books more than old books. Seller have to manage
title day by day. None of the age but demand for goods is seasonable
The detail of book store can be explain the difference between nature of

book store and ordinary warehouse, see this table
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Table 5.1 the difference between Ordinary warehouse and bookstore.

Ordinary warehouse bookstore

Receiving

Certain types of goods have

expiration date. None of the age but demand for goods is seasonable.

picking & shipping

Depending on the needs of customers that want what
FIFO, LIFO titles of books?

Storage

Can be fixed location of goods | Cannot be fixed location due to many new titles are

in the warehouse. issued and changed position frequently.

Rate of Turn Over is slowly. Turn Over is high rate.

SKU number is less (the new

products are few). Have high diversity of SKU titles.

5.2 Advantage

The advantage of the WMS are found and discussed as follow:

- The WMS can support location decision for operation and reduce time for
decision making to choose the location.

- The WMS automatically select location for place book in the shelves for
support customer needs.

- The WMS can support operation in retail warehouse.

- Staff can forecast stock controlling and mange customer sale.
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5.3 Disadvantage

- Officers in retail warehouse have to check monitor in system every time
because POP grade will change form customer sale order.

- The WMS cannot show map location but can see only number of shelf and

category.

5.4 Future Resear ch

From this research, this prototype should implement to the retail warehouse. It
will complete by use the work flow of this process to create the complete system by
programmer. The result of this research complete at work flow of retail warehouse
(Interaction between human and system) .But in future this work flow should create
the retail warehouse software and implement in retail warehouse. If it have problem in
some function by implementation, it will easy to solve and revise some function that
meaning this warehouse management system will complete. It can use to retail

warehouse style for the standard WMS for retail warehouse.
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CHAPTER vI
CONCLUSION AND RECOMMENDATION

6.1 Conclusion

A result obtained from this research is data analysis system can be
analyzed the concept of working on detailed structure of the program by analyze from
warehouse management system that are used in general. The users can learn how to
work the system that the researcher can read the work function of the program to
develop creating instruction on the function of the analysis of the work program,
which resulted in the development system of case study to change to the work faster.
And meet customer needs including increase revenue for the case study company.
Concept of organized development can create the visual style of case study company
that are unique and make the idea of creating a management system that has supported
this difference.

In the process in Retail warehouse management, the most important thing
is being able to take the concept of the principle of retail management that normally
will use in The retail stores. And applied to the warehouse management system, which
is in the execution of the warehouse, so that they can simultaneously based on the
most important including the customer needs and quick responds the customers. The
major of this system is the customer focus that encourages to buying. Will result in the
other hand, customer will buy continuously and product integrity of the organization.

From the objective of the work of Double A Book Tower warehouse that
is different from other warehouse inventory due to selling books on warehouse to
manage the sales and manage warehouse in the same time. Therefore, to improve the
process of work, the researcher designs the inventory management to improve the
inventory management system as...

Bookstore must to meet the requirement of a customer who have changed

the time of reading books. Researcher has thought POP-grade function that can be
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added in database to be an indicator of customer needs. And can encourage the sales
from demand of products.

WMS generally not developed in accordance with the purchasing behavior
of customers appropriately. It is not created to support management system of retail
store. Inventory generally focuses management speed of work but WMS Retail is a
management to response purchasing behavior of customers by using the plan-o-gram
principles that will result to increased sales for this type of stores.

Researcher creates POP-grade to meet customer behavior. Grade will be
calculated from the rate of customer acquisition that can be calculated the pop-grade
sales of that book.

WMS of the retail shop can be applied in the development of kind same
stores addition to bookstore.

Important variables in the WMS system or control operator of the work in
order to comply with the requirements of this kind of inventory are Plan-O-gram and
POP-grade that is developed from retail management principles into the development
process of the general warehouse system WMS.

Difficulty of working is not the integration of the system works only, but
main variable of the case study is books. Because books are the product differs from
common Mass product as demonstrated in the following table.

At the present, WMS is essential for management because it can support
operation and solve problem that happen in your organization. This application will
succeed will succeed in the objective. Moreover, User will accept new change and
satisfy to use it.

The most importance thing in this thesis that can be summary that ordinary
WMS cannot be use in the retail warehouse because.

The customer need will change all time and retailer have to support the
customer need. If retailer can support that will get maximum profit form customer sale
order. Then WMS should support it but ordinary WMS don’t have this function in
software.

Ordinary WMS do not have function to support customer behavior in retail
shop. Because normal WMS will use in warehouse that will create to support officer

behavior, how to manage warehouse speedily by warehouse officer. But in retail
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warehouse do not focus at warehouse officer but focus on customer, how to manage
product in warehouse and can be respond the customer needs immediately.

Researcher created POP grade function to support the retail WMS. It can
respond the customer needs by calculate from customer sale order.

Plano gram will add in the retail WMS function that link with POP grade
function and location of books in system.

The retail WMS can use in the retail shop not only in bookstore but it can
use in same type of this shop.

Many book stores can use this software but should apply some function to
be match with their store.

POP grade and Plano gram are main function in the retail WMS because it

will specify location in book store.

6.2 Recommendation

When applied to an organization ,CEO need to participate in
understanding. And support the cause and driving force employees to understand. The
only employees who are involved with the application of this new system, the key to
making this process has driven that have the cooperation between receiving officer and
seller at sore, they need to understand that the principles of this concept ,the main
objective is the customer needs. As a case study of company is a book store. That can
generate profits and revenue for the organization that is the main target company.

After an analysis process that has already new knowledge that is the
principle is normally used after the store inventory. But It can use to manage the retail
stores .It is a retail warehouse management system that is used in the Software as a
sales goods on the warehouse, particularly business books. The format is unique. The
sale management can be manage together on the warehouse. And can control both
systems simultaneously. It will match in this process that the result in the organization
will successful as expected.

The improvement process will succeed when all parties work together,
from executives to officers. The executive management must be to educate employees

to understand the algorithm of working to adapt and accept changes that occur in the
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process. The first change would be facing some problems but when employees can
accept and understand the benefits that will be able to manage work until achieve

corporate goals.
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APPENDIX B
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