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ABSTRACT

Thean, Looi Kim., “A Tool for the Automation of Membership Services and

Equipment Management”, Master of Software Engineering, February 2008, Advisors:

Dr. Kasi Periyasamy, Dr. Mao Zheng.

The Recreational Sport Department at the University of Wisconsin La Crosse wanted
a software tool to help manage membership services, track equipment, check in and
check out equipment, monitor locker assignment, and finally analyze each
equipment’s usage. Currently, the Recreational Sport Department is using a manual
process and paper documents to keep track of all the above mentioned activities. This
manuscript addresses the development of a software tool to assist the Recreational
Sports Department. The tool consists of four major components: (1) Membership
registration, (2) Equipment inventory management, (3) Equipment check in and check
out processes, and (4) Receipt and report generation. The Membership Registration
component consists of addition, modification and deletion of membership; in
addition, it also includes locker assignment and cost calculation processes. Equipment
inventory management consists of addition, modification and deletion of individual
equipment. An added side component of equipment inventory management allows the
users to group a list of desired equipment and create a team equipment group to be
checked out later. Equipment check out and check in processes shall have an intuitive
GUI to make the activities easy to use. A user will be able to print the membership
receipt at any time. In addition, users will also be able to generate any report on usage

of equipment with a variety of information.
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GLOSSARY

API
Application Program Interface. The interface through which an application accesses

the operating system and other services.

CAS
Campus Administrative System at the University of Wisconsin-La Crosse. A database
management system used by the campus for keeping track of all students and faculty

information.

Crystal Report
A report generating tool incorporated in Visual Studio .NET for report generation and

graphing technology.

IEEE

An acronym for Institute of Electrical and Electronics Engineers, Inc., which is an
international organization whose constitution describes their purpose as “scientific
and educational, directed toward the advancement of the theory and practice of

several engineering fields including computer science.”

IEEE 830-1998 Standard
This is a recommended practice describing approaches for the specification of
software requirements. It emphasizes the development of unambiguous and complete

requirements specification documents.

Xi



REC

Recreational Sport Department

SQL
Structured Query Language is a popular computer language used to create, modify and

query databases.

SRS
Software Requirements Specification specifying the requirements of a software

system.

Stored Procedure
A program that is physically stored within a database that can be run to perform various

queries or other database operations.

UML
Unified Modified language (UML) is a third generation modeling language that
provides a notation for capturing and communicating object structure and behavior.

Visual Studio .NET

A Microsoft GUI development environment for building software applications.

PC

Personal Computer.

GUI

Graphic User Interface.

xii



C# (pronounced C Sharp)
C# is an object-oriented programming language developed by Microsoft.

MSR
Magnetic Stripe Reader.

OPOS
OLE(Original Line Equipment) Point-Of-Sale
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1 Introduction

The Recreational Sports Department at the University of Wisconsin-La Crosse
provides modern facilities, creative programming and quality recreational equipment
to students, faculty/staff and sometimes to La Crosse area community members. The
department oversees eight separate program areas and uses two facilities, the
Recreational Eagle Center and Mitchell Hall. Both these facilities employ over 200

students in a variety of positions.

The department wanted to streamline its membership services and equipment
checkout process. The objective is to computerize the current manual process in order
to make the registration and equipment checkout processes fast and accurate. The
computerization of these processes will simplify paperwork and provide electronic

storage of data.

Memberships are sold to students, faculty and staff for 35 different fitness classes.
Approximately 900 fitness memberships are sold each semester. In addition, there is a
separate management system for different types of membership such as facility
memberships to faculty and staff members are also sold each semester. The
equipment checkout process is carried out on a daily basis allowing checkout of a
variety of equipment every day. This equipment includes basketballs, volleyballs,
racquetball racquets, badminton racquets, jump ropes, boxing gloves, etc.

Because of the amount of equipment to be checked out every day, and the number
of members involved, the workload for staff members in the department increases
every year. The operating cost includes the maintenance cost of the equipment and

their inventory. Some of the problems faced by the staff members are listed below:



Voluminous paper work is one of the major problems during membership
registration process. Given unreasonable amount of resource and time,
membership service remains a tedious process to deal with for staff members at
REC. In addition to membership registration for students, faculty and staff,
separate memberships for spouses or partners is required during the registration
process.

Each piece of equipment is individually marked for identification purposes;
however, there isn’t a method to allow a user to backtrack or check into certain
equipment in terms of its usability and for maintenance purposes. This often
leaves the user with an uncertainty on how good the equipment is in a given day,
and when the next maintenance service is required on a particular equipment.
Lack of information on the status and maintenance of equipment leads to bad
quality of equipment because of unperformed maintenance. This, in turn, may
cause customer dissatisfaction when poorly conditioned equipment is being rented
out. In the worst case, this could result in an injury as well due to inadequate
maintenance of these equipments.

Tracking various types of memberships involves additional time thus increasing
the cost of membership services.

Manually completing forms creates another issue due to hand-writing. That is,
more than one person will be handling the forms, and each person has a different
style of hand-writing. This leads to misunderstanding of the information on the
forms, especially when maintenance requests are entered by one staff member and
not understood properly by another staff member.

Forms could be easily misplaced, thus resulting in missing documents. Human
error on checking form for completeness could result in incomplete form.

The equipment check in and check out processes are difficult and involves
extensive labor to get the work done right. Currently, a staff member is required
to manually check each equipment that is being checked out for the day, and



make sure things are getting checked in correctly. On top of that, the staff member
is required to tally up all equipment before closing of the business on that day to
make certain that all equipment are in place; otherwise, they may have equipment
shortages and may have to reorder.

e One of the constraints currently imposed on the check out process is that a
member is allowed to only checkout one piece of equipment at a time. However,
this is not being enforced and it is very difficult to track using the manual check
out process how many items a particular member has checked out. Conflicts in the

equipment check in and check out process remains a headache.

Because of the above problems, the Recreational Sports Department has been
actively searching for a software tool to manage their equipment inventory,
equipment check out and check in processes, and membership organization.
According to REC department, Commercial software tools for this type of
management are very expensive, and the features and customization options are
limited. Commercial products for this management process cost from $20,000 to
$50,000. This cost does not include annual maintenance fees for providing service

and updates.

The Recreational Sports Department therefore decided to develop an in-house
software product with the help from the Computer Science Department. This
manuscript addresses the development of a customized software tool that assists the
Recreational Sports Department in maintaining their membership services, rental,
equipment inventory tracking system, user registration, and item reservation. This
tool, called AMEMS (Automation of Membership Services and Equipment
Management System) in the rest of this manuscript, is based on a client-server model.
The software is design to be used internally within the REC department hence all the
equipment checkout and membership services have to be done within the facility in

the building. In addition, the client-server model design allows future extensibility to



add features to the existing program or to integrate a web interface for a monitoring
purpose that does not interfere with the existing system.



2 Principle of Software Engineering Approach

The software development process utilizes a systematic approach with an
emphasis on capturing customer’s requirements, creating design document based on
requirements gathered and applying this to a systematic development of a correct,
consistent and maintainable software product [10]. The inventory management and
membership registration process in REC is not new; nonetheless, having to convert
from manual operation to electronic form and store crucial information into a
database system for future reference is non-existent. This is not a re-engineering
process; rather, it is creating a new piece of software to better accommodate the
current growing operational needs for REC. The principle of software engineering are

applied throughout the process in creating the software tool for REC.

The software engineering approach applied here involved several different
stages; these are requirements gathering, requirements review, software design,
design review, implementation of software, verification and validation of the

software.

2.1 Software Requirement Specification

It is important to ensure all requirements are captured in the SRS [1] before the
design process starts because the problems identified in the requirements are easy to
correct than to find and correct them later in the development stage. A program by
definition is intangible; it is a sequence of algorithms executed within a PC. Most of
the time, the process of creating and developing software can only be realized near
the end of project. For this reason, it is essential to have a process to manage the
development of the software systematically. This will allow for better control, more



accurate output and better overall design. Both developer and client can predict the
outcome of a software product, so that the product can be made to satisfy the specific

needs of the customer before delivery.

During the requirements gathering process, several meetings were held with the
clients to capture the functional requirements of their needs. A walkthrough of the
current operation was performed at the very beginning of the software development
cycle to better understand the current operation. The same process was performed on
the equipment check in and out operation and membership registration. The
walkthrough revealed the complexity as well as the method used for keeping records
in the current operation. This is a good exercise to execute before even gathering the

requirements for the sake of understanding the day to day function in REC.

A brainstorm discussion was carried out to bring out all new and desired
requirements. The focus was to create a good user centered design by listening to
customer needs and capturing the core functional requirements to satisfy the current
operation of the REC. After going through a few iterations of requirements gathering,
a software requirements specification was created. A series of reviews to study the
software requirements was carried out to check for consistency and correctness. The
review committees involved staff members from the REC group as well as
examination committee members. Peer review is a very efficient approach to double-
check requirements that one may overlook. Earlier detection of any ambiguity in
requirements results in accurate requirement gathering and saves time when carried over

to the design process.

2.2 Software Design Specification

The Software Design Specification [11] was generated using the requirements

captured in the software requirements specification. The design document is supposed



to reference back to the requirements and satisfy each and every requirement. The
design document describes the technical details of creating and developing the
software, the technology used, methods and functions used in the software
requirements specification. This document was reviewed by examination committee
members and was revised according to their comments.

Once the requirement and design documents are completed, software
development and implementation was carried out. This capstone project is intended to
be completed by one student; and hence a parallel process would be impossible. In an
ideal scenario, a parallel processing approach is desirable because it can help cut
down testing time and better support developers in finding bugs and fixing them
before final release. Development and testing efforts were done serially before
product demonstration. The Incremental Prototyping model was used across the
development cycle to better suite customer needs. Presentation of prototype software

was done early in development cycle to get customer feedback.

2.3 Prototyping

The Incremental Prototyping approach was used in this project because the
developer was able to demonstrate the software product to the customer before it
reached the final stage. A total of 4 demonstrations were delivered during the
development process. This was done to get consensus from the customer as well as to
give them a feel of what they will be getting. As for the incremental prototyping
approach, during each phase of prototype more features and functions were added to
the previous design. Regression testing was done during each phase to ensure product
integrity when more features were integrated into the prototype.



2.4 Software Verification and Validation

Software testing is done through a cooperative effort between the client and
developer. Integration testing is performed when deployed on the client side for a test
run of the software system. All testing done by the developer was verified on the
developer’s machine where test data was manually generated and executed with the
software developed. The database is installed locally on a development machine using
a server-client database system to mimic the actual database system that will be used

in the final product.



3 Software Architecture

The software is based on a client-server relationship system. Software
architecture from a high level view consists of two major components. Those two
components are the Database system on the server side and client applications
residing in the customer’s domain. Figure 3.1 gives a brief view of the overall system

context diagram.

Staff
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Figure 3.1 System Context Diagram

The software is designed to have a login mechanism in place to track each

user’s login status. All information of the system is stored in a database system in a



server. The server runs on Window server 2003 with an Oracle database system. Each
terminal shall have windows based operating system XP version or Vista with .Net
Framework support of version 2.0 or higher The requirement of .Net framework is a

must because the software is written in C# which uses the .Net Framework as its base.

The software created in this application uses a 3-tiered design approach. 3-tier
design includes (1) a layer of database system strictly designed to deal with all
database requests, updates and store procedures, (2) an application layer which
includes all the necessary methods and functions per the requirements specification
and lastly (3) a GUI layer between the user and the software. The intention is to have
a clear separation between the database system, application and GUI. This type of
design is popular for its ability to detach each individual layer and further upgrade
without interfering with other layers. This is very useful not only for future expansion
of the software in term of usability but also opens the door for replacing the database
system or changing or updating the GUI without unintentionally breaking the core
application. This is also helpful during the testing of the software as each of the 3

applications can be tested separately.

3.1 Database System

The final product resides in a Windows 2003 server running an Oracle database
system. This, however, is not the case during the development cycle. The Oracle
database system is not available in the local development station; hence the next
closest alternative is the MySQL database system [5]. The reason for selecting this
database is because the database is also based on a server client relationship. Another
good reason for selecting this database system is the fact that MySQL is open source
and it’s free for the public to use.



The connection to the database uses the SQL connector downloaded from the
MySQL website. The connector integrates well with C# thus connecting to a database
is a breeze. SQL is a fairly popular scripting language that is well supported across
many database systems including Oracle. Given the fact that there will be some minor
differences between SQL in Oracle and MySQL, the most common inquiry
commands are used in the database code. Common SQL statements used in the
software are: SELECT, INSERT, DELETE, UPDATE, WHERE and COUNT [2]. In
order to minimize the incompatibility between the two different database systems
during testing, other functions are not implemented in the software. This may result in
writing a longer SQL statement rather than using a built-in function to complete the
same task. However some sacrifices are necessary in order to maintain compatibility
between the two database systems. The ultimate goal is to minimize having to rewrite
the SQL statements when transferring from the MySQL database system used during

test to the Oracle database system during deployment.

The system shall provide a set of encapsulated operations with stored
procedures to be performed on the database. Having these procedures provide a clear
separation between the database system and main application. The database is not tied
closely to the main application; rather, it is standalone. In using a stored procedure to
query information, updated or stored data can be re-written or modified without any
impact to the core application. The stored procedures are highly optimized database
access routines that are used by the application when trying to access into database
upon initial execution within the database server. All subsequent calls to the same
procedure is a direct fetch from memory because it has been loaded in system

memory.

3.2 Database Tables Design

The design of the database is somewhat generic in a sense that it can be

represented by any database system of the developer choice.



The database system is represented by three major sections:
e Overall System usage
e Membership Registration usage

e Equipment Check in/out usage
3.2.1 Overall System usage

3.2.1.1 Table name: Staff Member

Column attributes:  Staff ID
Password
Privilege
Staff Last Name
Staff First Name
Staff Middle Initial

Description:

This table will store all staff members in the system. The privilege shall
determine the level of access to AMEMS that is available to the user. All staff
members shall have a unique staff ID. This will be used as a login ID along with the
password for logging into the system before a user can access the AMEMS
functionality.

3.2.2 Membership Registration usage

3.2.2.1 Table name: Membership Members

Column attributes: Member Name
Address
City
State



Zip Code

Phone number

Email Address
Spouse Partner Name
Membership Start Date
Membership End Date
University Name
Locker ID
Membership ID
Membership Fee
Payment Method
Membership Type
Locker Term

Partner ID

Description:

The table holds all membership information. Unique membership IDs are
assigned to members upon registering. The partner ID is given when adding a partner
along with membership registration. The Locker ID and term will determine the
availability of the locker to the member. Membership fee and payment type are
identified for future reference when generating a membership receipt after
successfully registering a membership.

3.2.2.2 Table name: Lockers

Column attributes: Locker ID
Membership ID
Locker Number
Locker Type
Locker Comment



Description:

The Locker ID is unique. Each locker has a locker type and locker number of
unlock code. Locker comment is meant for recording maintenance information as
needed. The Membership ID associated with the locker serves as an indication of

whether the locker has been rented out or not.

3.2.2.3 Table name: Basic Cost Name

Column attributes;:  Cost Name

Is Locker

Description:

This table stores the entire cost name that is associated with basic cost. The
cost name is unique; deletion of cost name will result in deleting basic cost
information related to it. Another attribute within this table represents the parameter

to determine whether or not the cost name is meant for locker only.

3.2.2.4 Table name: Basic Cost

Column attributes: Cost Name
Cost Term
Cost Price

Partner price
Description:
This table provides a level of customization to cost information tied directly to

membership and locker. This table serves a dual purpose: managing the cost

information for both memberships and lockers. Each cost shall have a unique cost

10



name and cost term. Cost price indicates the membership price information; on the
other hand, partner price indicates the additional cost associated with membership
when a partner is added. The partner price information however will not be populated

when it’s selected to store as a locker.
3.2.3 Equipment Check in/out usage

3.2.3.1 Table name: Equipment Type

Column attributes: Equipment Type Name
Equipment Type Description
Allow Multi Item Check Out.

Description:

Every equipment consists of a type thus allowing the user to further categorize
equipment in inventory and better arrange them. Equipment type is unique to the
system. A brief description or comment can be assigned to the equipment type to put
information regarding the equipment type for future reference. Furthermore, each
equipment type has an attribute to determine if multiple items of the same type are
allowed to be checked out multiple times. This will provide customization capability

to users to create the equipment type desired.

3.2.3.2 Table name: Equipment Infos

Column attributes: Equipment Type
Equipment ID
Equipment Description
Equipment Availability For Rent
Equipment Associate Group
Equipment Name

11



Description:

This table keeps the equipment info related to a specific equipment type. The
equipment ID and name are unique to the system. As a rule of thumb, no two
equipment can have the same name or ID. This will enhance the equipment search
capability. In addition, each piece of equipment has a status for explaining the
availability, indication on whether it’s associated with team/ group equipment and a

brief description to capture information regarding the equipment itself.

3.2.3.3 Table name: Equipment Check In And Out

Column attributes: Membership ID
Check In Staff ID
Check Out Staff ID.
Equipment Type
Equipment ID
Equipment Associate Group
Equipment CheckOut Date and Time
Equipment ChecklIn Date and Time

Description:

This table keeps a history of equipment check out and check in information.
This information later will be gathered to calculate the number of usages and to
generate a statistical report. This table will be shared by the equipment check in and
check out process. In each process, the check in or check out date and time are logged
into the table for future reference along with staff on duty ID. It’s worth mentioning
that team equipment is treated as individual equipment during the check in or out

process.

12



3.2.3.4 Table name: Equipment Group Infos
Column attributes: Equipment Group Name

Equipment Group Description

Equipment Group Availability for Rent

Description:

This table keeps track of all team equipment that was created when grouping 2
or more pieces of equipment together. Each team or group has a name that is unique
to the system. Team equipment is treated as individual equipment and shall get
checked out as a whole that includes all equipment associated with the team. The
status explains whether the team is available to be checked out or not or whether it’s

out on maintenance.

3.3 Main Application

Figure 3.2 provides the detail of the class diagram of the application. The detail

of each class is given in the design document.

13



-my_last_name : Sting

-my_first_name : String
-my_middle_initial : String

Wisual Parafigm T ey i i e & Eaitgh [not for commercial use]

Studentinfo

-my_name : PersonMame
-my_address ;. Address

Membeshiplnfo

-y university @ String

-my_student _info : Studentl nfo
-my_member_status: String

BasicCostinfo

-my_summer_cost : float
-my_semester_cost : float
-my_academic_cost float

-my_phone_num ber . PhoneMum ber
-my_cel_phone : PhoneMumber
Address -my_email_acdress ; String

-my_member_id : String

¢ -my_membership_start_date : Date

-my_annual_cost : float
-my_cost_type © String

-my_membership_end_date : Date
-my_locker_info : Lockerlnfo
-my_membership_fee : float

_my_local_address : String 4<::>-my_spouse_partner_name : PersonMame
-my_city - String
-Imy_state © String
-mYy_Zip_cocde : String

Loc kerinfo
-my_locker_id ;. String
-my_user_id : String
-my_locker_number: String
-my_comment ; String
-my_locker_type : String

PhoneNumber
-my_area_code . String
- y_number : String

NE ghla magementS ystem
-my_staff_member . Stafflemberinfo
L Stafflemnberinfo -my_catsbase_access: DB Access
-my_staff_id : String <>
-Imy_password - String <> <> <>
-my_privilege ;. boolean
-my_name : PersonMame

DBAccess
-my_cataset ;. DateSet

Equipment Type
-my_equipment_type : String
-my_description : String

0

Equipmentinfo
-my_type : EquipmentT ype

-my_eguipm ent_id : String
-my_clescription : String
-my_comment : String
-my_availahility_for_rent : hoolean
-my_assocate group : String

E quipmentLifeS paninfo

-my_eguipment_info : Eguipmentin fo
-my_checked_out_number: int

Figure 3.2 UML Class Diagram of AMEMS
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E quipment Groupinfo

-my_group_name: Sting
-my_description : String
-my_comment : String
-my_availability_for_rent : boolean




The UML diagram [8]given above is created through a free software tool

downloaded from the internet via visual paradigm website [7].

The AMEMS application consists of four major components. These

components are: equipment inventory management, equipment check in and out,

membership management system, and receipt and report generation. In addition to

these core components, the application comes with a login mechanism for security

purposes, a locker and membership cost customization and equipment team

customization. The tables given below describe the functionalities coexisting in each

section.

Table 3.1 Administrative functionalities.

Module Name

Functionalities

Login

Handle all staff members login. This function will also
log the time staff was on duty. The staff information shall
display in the membership receipt upon membership

registration and equipment check in and out.

Upon login, the staff member on duty are displayed on
screen to notify the login status and the privilege of the
staff member currently held. The privilege level
determines the level of access in AMEMS.

LogOut

Logout of the staff member from application. This
function logs out the user from AMEMS, returning the

user back to the initial screen.

Staff Member Registration

Provide an interface to enable user to register new staff
member to the system. Add, modify and delete functions
are available through this interface. Staff member

privilege level can be assigned via this interface.
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In addition, a brief profile of staff member are made
available through a list. User can bring up the list to
search through a particular pre-existing staff member in

the system.

Basic Cost Info

Allow user to customize basic cost information that is of
interest to the user in relation to locker, partner and
membership registration. Information regarding cost of
registration on a specific term can be customized via this

module.

Before cost information can be created, user must first
create a cost name to associate this cost information.

User will be able to go through the list previously created
and review pre-existing basic cost information created via
the list.

Add, delete and modification of the basic cost

information are available through this module as well.

Basic Cost Name

The cost name are associated with particular cost
information mentioned above. The cost name can be

assigned to locker or membership cost.

User will be able to go through the list previously created
and review pre-existing basic cost name created via the
list.

Add, delete and modification of the basic cost name are

available through this module as well.
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Exit Application

This function terminates the program. The staff member
who is currently logged in will be logged out as a result
of this action; database connectivity terminates at this

point.

Table 3.2 Equipment Management Functionalities

Module Name

Functionalities

Equipment Type

Allow user to specific the type of equipment in
inventory. This will enhance user search ability later
on. All equipment type names are unique to ensure that
no two equipment of the same type can exist in the

system.

User can further customize the detail of the equipment
type by specifying whether to allow this particular type
of equipment to be checkout by one user multiple

times.

User will be able to go through the list previously
created and review pre-existing information created via
the list.

Add, delete and modification of the information are

available through this module as well.

Equipment Info

Before equipment information can be created, user
must first create an equipment type to which equipment
information can be assigned. Equipment information
consists of a type, availability status, equipment ID and

name.
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The equipment ID and name shall remain unique.

Hence this particular information cannot be modified.

User will be able to go through the list previously
created and review pre-existing information created via
the list.

Add, delete and modification of the information are

available through this module as well

Equipment Team Info

Equipment Team Info allows user to group several pre-
existing equipment information into one team. Each

team has a unique name and availability status.

The team name is unique, hence cannot be modified.
The team can only be formed by combining several
equipments that is currently available. Pre-filtering
process is performed to filter out equipment that is not
available for rent. Once equipment team has been
formed, all equipments within the list are reserved for
the team and can only be rented out as a team. Thus
team equipment cannot be rented out individually.

User will be able to go through the list previously
created and review pre-existing information created via
the list.

Add, delete and modification of the information are

available through this module as well.
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Locker Info

Locker information can be categorized into multiple
types by customizing it through basic cost name and
cost information. Due to the fact that each locker is tied
to a specific rental cost, locker information is closely

related to basic cost information as well.

Before locker information can be created, the user will
need to create a basic cost name and cost information

that will be associated with the locker info.

Each locker comes with a locker code number for its
unlock key. In addition, each locker shall have locker
ID which is unique to the system, thus cannot be
modified.

Locker can be assigned to a particular membership;
hence membership ID will be associated with the locker
information when it’s registered to a member. The
membership ID is for reference purposes and thus

cannot be modified.

User will be able to go through the list previously
created and review pre-existing information created via
the list.

Add, delete and modification of the information are

available through this module as well.

19




Table 3.3 Membership Management

Module Name

Functionalities

Register New Membership

This process handles the membership registration.
Membership registration consists of membership term
information, locker registration, partner registration and

membership cost information.

The membership partner and locker information are
linked to the membership term and hence the rule of
expiration apply to both.

A preview of the membership receipt is made available
upon completion of membership form. The
membership ID will not be assigned at this point and
hence receipt preview will not have this information.

Print capability is made available at this point.

Once the user has registered member into the system,
new ID are assigned automatically by the system.
Membership receipt will show this information once

the member is recorded in the system.

Smart filtering system will be available for assigning
locker information to a particular membership. Only
available lockers will be shown to the user, thus
reducing the need to search for available item. Cost
calculation will be done automatically because cost
information was made available in the system. User

reserves the right to change the final cost if desired.
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User will be able to go through the list previously
created and review pre-existing information created via
the list.

Delete/ modify existing
Membership

This will allow user to make modifications and
deletions to memberships in the database. The
membership ID is unique hence this information cannot
be modified.

Smart filtering system will be available for assigning
locker information to a particular membership. Only
available lockers will be shown to the user, thus
reducing the need to search for available item. Cost
calculation will be done automatically because cost
information was made available in existing system.
User reserves the right to change the final cost if

desired.

User will be able to go through the list previously
created and review pre-existing information created via
the list.

Delete and modification of the information are

available through this module as well.

View membership receipt.

Once membership has been recorded into the system,
user can retrieve the receipt of a particular membership
at any given time. A list are generated to the user to

select the desired member and view receipt.
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Printing capability is made available at this view.
Locker information, partner membership, membership
period, term and cost information are displayed on the
receipt. User can further save the receipt into an
electronic document in PDF format for convenient

viewing on other PCs as well.

User will be able to go through the list previously
created and review pre-existing information created via
the list.

Table 3.4 Report Generation and Equipment list look up.

Module Name

Functionalities

Report Generation

Report generation consists of several options as listed
below:

Equipment Type Report Based on Date Range
Equipment Type Report Based on Specific Date
Equipment Type Life Span Report

Individual Equipment Type Life Span

Membership List Report on Specific Date

List of Equipments Not Check In

List of Equipments Checked Out by Student on
Specific Date

User will be able to go through the list previously
created and review pre-existing information created via
the list.
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Table 3.5 Equipment Check in and Check out operations

Module Name

Functionalities

Student or Member

Lookup

This module provides a search capability for user to
quickly lookup a student or member in the system. The
search criteria will be on the student last name, phone
number or ID. The result of the search are displayed in

a list for user to select.

Only one selection can be made at a time. Student or
member information will be displayed on screen once a
selection has been made. This will inform the user of

the selected person and membership status.

Membership status on whether the membership is
active or expired will be shown on screen. If the
membership has expired, the particular student or
member cannot be selected; the system will not allow
the student or member to proceed forward to equipment

check out.

Equipment Check Out

Equipment check out process involves creating buttons
representing all available equipment types to be
checked out later by member.

User will have the ability to customize the buttons to
specific equipment types. The buttons are created
during run time and the button size can be manually

adjusted according to the window frame size.

Smart filtering process is available to filter out
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unavailable equipment. Only available equipment can
be checked out.

User will be able to go through the list previously
created and review pre-existing information created via
the list.

The check out process also includes team equipment
checked out. The team equipment can be customized
when creating team equipment in equipment
management functionalities mentioned in previous

module.

Equipment Check In

Equipment check in process involves creating buttons
representing all available equipment types to be

checked in later by member.

The buttons are created during run time and button size
can be manually adjusted according to the window

frame size.

Smart filtering process is available to filter out

unavailable equipment.

User will be able to go through the list previously
created and review pre-existing information created via
the list.

The check in process also includes team equipment

checked in. The individual equipment or team

24




equipment check in process can only be done on

equipment previously checked out.

3.4 AMEMS Graphic user Interface

The graphic user interface for this program is developed using Microsoft Visual
Studio 2005 development environment with .NET frame work version 2.0
technology. The Visual Studio package come with full support of several
programming languages; however C# is the language of choice here for the whole
development [4]. The AMEMS consists of a main window frame followed by a series
of panels that can be invoked from within the main window frame. A window frame
is the common naming use in C# development for representing window screens just

like other program available in Windows operating system.

Inside the typical window frame, a list of common functionalities such as
button presses, menu bar, status panel, list box, etc. can be placed to create user
desired functionalities. AMEMS uses all these tools to generate a more user friendly
environment to help enrich user experience when using the program. In general, all
components mentioned are referenced as controls in the C# environment. Each
control can be configured to have a specific behavior and appearance via the
development environment. Controls can be added, deleted or modified using a
“toolbox” from within the development environment system [9]. Controls from the
“toolbox” can be inserted into the window frame to create a meaningful application.
The process of creating the window frame is called design panel. The design panel of
C# within the visual studio environment [3] further allows the user to customize all
components to specific needs. A series of window frames are created by re-using the

controls from “toolbox”.
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Another use of the GUI is when generating a report for equipment information or
receipt printing. The process of creating these report screens is done through Crystal
Report technology. Microsoft Visual Studio has incorporated Crystal Report by
Business Object [6] into a package hence enabling a programmer to benefit from
using it to create and generate reports that are appealing to the users’ eye. AMEMS
uses this technology not only in creating various reports but generating receipts for
membership and displaying statistical information through its graphing mechanism.
The information on equipment usage can further be presented to the user in a bar
graph format to enhance user experience and to help user understand and digest the
information effectively. The Crystal Report incorporated with the Visual Studio
package is based on crystal report version 10 technology. In order to benefit from
this, the PC will have to install crystal report viewer. This will enable Crystal

Report’s report to be viewed in that particular PC.
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4 Software Walkthrough on AMEMS

The goal is to have AMEMS replace the current labor intensive operation and
migrate all information regarding equipment check in or check out and membership
registration information into a database system that can be maintained easily and
effectively.

N L

check out (Total Management System) and Viewer

Equipment [ AMEMS } Report Generation

Equipment Inventory
management

Database System

Membership Registration

Figure 4.1 AMEMS Core applications for REC

41 AMEMS Toolset Overview
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Overall AMEMS is a management tool designed to satisfy the REC sport
department’s needs in managing their system. One of the main concerns is

customization support capability of the tool.

As the inventory grows, the cost of items will change, equipment inventory will
quickly be replaced with new items every year and membership registration will grow
as well. As a result, upkeep is very important to ensure the AMEMS can handle the
rapid changes of the inventory and be able to scale up. The remedy to this problem is

to have a great degree of customization capability built into the system.

4.1.1 Staff Registration and Login

This tool is used to login to the system before starting to use the software.
Addition, deletion and modification to staff member can only be done by a user with
supervisor privilege. The staff registration process will require the user to input new
id, name and privilege of the new user; user cannot modify the ID once created as this

is unique to the system.

4.1.2 Item Cost Customization Tool

This feature set provides the capability for user to customize a particular item
name and cost. The name can be associated with locker or membership and hence
gives the user the freedom to make changes to their cost of locker or membership.
Each semester or term of school year the cost associates with membership or locker
will change and hence there is a need for the cost to be updated accordingly.
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4.1.3 Inventory Management Tool

All equipment or items that will be rented out as a service provide by the REC
sport department. All sport equipment managed in two separate locations, namely the
Recreational Eagle Center and Mitchell Hall. In addition, locker rental is also
considered as an asset of rental as well. The equipment and locker can further be
broken down into different types of categories to distinctively represent each

individual item.

In order to meet the high demand of the customers in the REC sport
department, team equipment creation is necessary to satisfy certain events such as
tournaments and competitions that are held from time to time. Groups and teams of
sports members will ask for sets of equipment of certain sports events and hence there
IS a need to create team equipment. This tool set will provides the capability to enable
a REC staff member to further customize a list of equipment from existing inventory
to group together in order to create a team equipment. Team equipment are checked

out as a set and checked in as a set.

4.1.4 Membership Registration Management Tool

Registration of membership will be handled separately from the equipment
check in and check out process. The process is treated differently from regular
equipment check out. As a rule of thumb, all users desire to participate in using the
service or equipment in the REC sport department are a member of the department.
By default, students registering in UWL are automatically considered as members;
membership for the REC sport department is granted automatically. As for faculty,
partner of faculty and partner of student are not considered as members and so they
are required to register with the REC separately in order to get the membership
required to access into the services provide by the REC sport department. The
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registration process is straightforward and recorded into the system seamlessly. The
term selection and period of membership are recorded in the receipt of the
membership upon submitted to the system. In addition to membership registration,
locker assignment and partner information added to the membership are included as

part of the membership registration as well.

Receipt viewing and printing capability are incorporated into this tool to
provide staff members with the ability to back track membership records for future
reference and print out a receipt for record keeping of their customer as well as paper
document filing for internal usage in the REC sport department file system.

4.1.5 Report Generation Tool

The report generation tool is important in order to collect the statistics from daily
operation. The reports generated inform the user about the usage of the equipment
and other information of value to the user. There are a total of seven reports that can
be generated by AMEMS, the list is shown below:

e Equipment Type Report Based on Date Range

e Equipment Type Report Based on Specific Date

e Equipment Type Life Span Report

e Individual Equipment Type Life Span

e Membership List Report on Specific Date

e List of Equipments Not Check In

e List of Equipments Checked Out by Student on Specific Date

In general the report is divided into three different categories: equipment type,

membership and equipment checkout. Each report can further be customized to

specify the date, equipment type or specific equipment.
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4.1.6 Equipment Check out and Check in management Tool

The check in and check out process involves several steps and procedures that
are in place to ensure rules are enforced during the checkout process and to ensure the
integrity of the equipment inventory. This tool will handle the tedious procedure of
equipment check out and check in process. In addition, it also enforces rules to make
sure each equipment checked out are in place and that no multiple items can be
checked out twice to different users and no user can check out an item more than once

after checking out an item.

Knowing that rules on different equipment are controlled differently, equipment
customization is crucial in determining which equipment can be or not desired to
check out multiple times per session. User can further customize each equipment type
to specify the attribute to allow multiple users to check out the item for more than

once.
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5 AMEMS Interaction

The software has a login mechanism to introduce another layer of security to the
system. The idea is to make sure and record the user usage of the system and is
responsible for monitoring the process during the period on duty. Thus the first step
in using the AMEMS is to have user first login to the system. The login process is
pretty straightforward, a default login ID and password will be given by the system. It
comes with supervisor privilege to allow user to have full access to all features and
functionalities. The purpose is to enable a privileged user to take control of the
system and create new user name, ID and password later on. The default ID can then
be able to be purged by the administrator for the system. It’s the responsibility of the

user to decide who will get to use the system and assign user privilege accordingly.
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Administrator B x'k
\ Default ID and

Password

)
Add new staff /({(i\? / %

members O ,,

Figure 5.1 Staff Member Registration

The default password and ID will be given to the administrator during
installation. The administrator will be responsible for creating and deleting new or
existing staff member plus granting the privilege level to staff member. The default
password and ID can be purged later after creating as least one new password or 1D
for staff members with the privilege level of supervisor.
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B REC Total Management System

Admin

-2

University of Wisconsin-La Crosse

REC SPORTS

Staff On Duky @ MNone Log On Status ; MNone

Figure 5.2 Entry Screen to AMEMS

zer D

Pazzword

IH
-

Cancel

Figure 5.3 AMEMS Login Screen

Irvalid user id or password! Please re-try again,

Figure 5.4 Error Screen Prompt for Retry
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Upon a successful login, the user or staff name will appear on screen to notify
the user of login status. All features on menu bar will be enabled based on the
privilege level given to the particular staff member. Figure 5.5 shows an example of a

successful login screen with the name and log on status.

B Membership Services & Equipment Management System

Admin  Manage Equipment  Manage Membership  Generate Repork

/\-an Select a Mode ~ Current Selected Mode e & Renter Name: None
o pa—

Please Select a Mode to Begin Equipment
Check In or Check Out Process.

Staff On Duty @ Looi Kim Thean Log On Status : supervisor

Figure 5.5 Successful Login
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e e e e e |
Admin  Manage Equipment  Manage Membership  Generate Report

f"‘}n: . 5elect aMode -~ Current Selected Mode

M
(\ﬁ?aﬂ’ On Duky ¢ Looi Kim Thean \:) 'l/ Loggon Status | superwsnrJ
Indicates the staff's name on duty Indicates the staff's

privilege level

Figure 5.6 Indication of Login Information

5.1.1 Logout

At any given time, user can log out of the system. At this point, the status bar
will be updated to default back to initial entry and user are logged out from the
system. Before the user is logged out, the user are prompted for confirmation to

ensure this process wasn’t done unintentionally.

LogOut X

:{/ Are yau sure you wank ko log ouk?

[ Yes ] [ o {

Figure 5.7 Confirmation screen for logging out

Upon log out, a user is brought back to initial entry screen. Refer to Figure 5.2
Entry Screen to AMEMS.

36



6 Staff Member Registration

Upon successful login to AMEMS using the default ID and password provided,
user may go into the staff member registration screen to add, modify or delete an
existing staff member. In order to enhance the user’s experience in using the staff
member registration process, a list of options is given to user to select the desire

operation. As mentioned earlier, a privileged user can add new staff member, modify

or delete an existing staff member.

B Membership Services & Equipment Management System

Manage Equipment  Manage Membership  Generate Report
Mode & Renter Name: None
ter Mew Staff Member = ==
#dd,Del or Modify Basic Cost Mlame{Supervisor only function
Add,Del or Modify Basic Cost Info
4 LogoOut
Please Select a Mode to Begin Equipment
Check In or Check Out Process.

Staff On Duty @ Looi Kim Thean Log On Status : supervisor

Figure 6.1 Staff Member Registration
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Once this feature is selected, AMEMS will bring up the staff member
registration screen. Upon entry, all input fields will be masked and disallow user from

new entry until a valid operation is elected.

Add, Modify or Delete Staff Member E
Exizting Staff Members Pleaze Select an Operation  »
Fleaze Select an Operation
staif ID staif Name Add New Staf Member
Jane Lai Chun Chow bodify Staff Member
Mata Mathar B armhart Dielete Staff Member
thekim Looi Kim Thean

—
[ ]
[ ]

[ ]
[ ]

Daone

Figure 6.2 Addition, Modification and Deletion Screen for Staff Member

The entry screen is pretty self explanatory; it consists of a list of existing staff
ID and name to inform user of current active staff member currently registered with
the system. A combo box on the top right displaying all current available options for
the operation that can be executed within this screen and input fields associated with

the staff member registration process.
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Add, Modify or Delete Staff Member Selected

Existing Staff Members ({£.dd New Staff Member " Option
Staff 1D Staff Hame
Jane Lai Chun Chaw Lazt MName:
I ata M athan B arnhart _
thekim Looi Kirn Thean First Mame:

kiddle |ntl :

Login [ nfarmation

Izer D

Fazsword:

Fe-type:

Privilege: | staff w

N Execute
( 2 £ Button

Figure 6.3 Add New Staff Member

After filling out all the require fields, a user can execute the operation by
pressing the “Add” button. At this point, the new staff member is registered into the
AMEMS. The button shown above will change functions according to user selected
option. For deletion and modification, the user will have to use the “Delete” and
“Update” buttons respectivwly. The selected option dictates the behavior of the input
fields. Some fields will be enabled or disabled based on the selected options. For
instance, the list on the left will be disabled during add new staff member. On the
other hand, it will be enabled for member modification and deletion process. This is
to allow the user to select the desired staff member from the system to modify or

simply purge away.
Having a more interactive screen helps the user in organizing and enhances the

user experience towards user friendly user interface. For consistency sake, the same

procedures are used across all features and functionalities.
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7 Customization tool set for basic cost name and

Information

Basic cost name and information are used to provide a certain degree of
customization toward locker and membership registration. Cost associated with
lockers and memberships gets altered frequently and hence require a tool set to
change this information. Given this feature, the user shall be able to specify their
membership type or locker type at will and later assign cost value to the newly
created type. Additionally, further detail cost information associated with this cost

type can be defined separately during the creation of cost information.

Update Basic Cost Name £

E wisting Cost Mame Options Selectar

Bike Locker | Fleaze Select an Operation

Cancel

Figure 7.1 Basic Cost Name screen

In order to create cost information for a specific type, the user must first create

a cost name to represent the type of cost. This can be easily done so by going through
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basic cost name screen and creating a new cost name. Furthermore, the user can also

modify or delete an existing cost name.

Update Basic Cost Name X
E xisting Cozt Mame Optionz Selectar
Bike Locker | b adify Existing Cost » |

Faculty's Memberzhip
Intern Memberzhip's Fee

Cost [nformation

Laobby Locker Cast Name
kW embership's Fes —

Shart Locker | Membership's Fee |
Student's Partner Fee

Tall Locker [ Is Locker

[ Update H Cancel

Figure 7.2 Basic Cost Name Update

Notice that each cost name has an attribute to specify whether the cost is a
locker or not. Cost name can be associated with either a locker or membership. This
information will later be used in the membership registration process to determine

locker fee or membership fee.
Upon completion of creating new cost hame, the user shall proceed to creating

new cost information to associate with this newly created cost name. This again can
be easily done by bringing up the basic cost information screen.
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Basic Cost Information £

Exizting Cost Term Options Selector

E wizting Coszt Mame

Cancel

Figure 7.3 Basic Cost Information screen

The cost information shall consist of a term name and term price in addition to
the cost name. The cost name appears in the combo box is a copy list of previously
created cost name from basic cost name creation screen. When the desired cost name
is selected, the screen will also indicate whether the name is associated with locker
only or not. If the cost is associated with a locker, the screen behavior is shown as

below.
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Basic Cost Information
Exizting Cost Term
Academic |

i [alaligl[T

Semester

Shart Test

Summer
Weekly

Options Selector

| idd New Cost

E wizting Coszt Mame

Shart Lacker

|z Locker

Cozt Term Information
Tem's Mame

| |
Term Pricing

80 |

add || Cancel

Figure 7.4 Locker Cost Information

Otherwise if the cost name is associated with membership, the screen behavior

is described as below.

Basic Cost Information

3]
Exizting Cost Term Optiong Selectar
ST | . New Cost v|
W ekl

Exizting Cost Hame

| Interm Membership's

Fee

Cost Termn Information
Tem's Mame

|z Locker

Term Pricing

80 |

Fartner's Cogt Information

80 |

[

add || Cancel |

Figure 7.5 Membership Cost Information
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In addition to this the user can choose to modify or delete existing cost
information from AMEMS. The membership cost presents additional partner cost
information that is not available to locker. This information is used during

membership registration process when the user adds a partner to a membership.
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8 Inventory Management Tool

In order to accommodate all equipment in the inventory, a structural and well

organized system needs to be in place.

8.1 Add New Equipment Type and Information

Each equipment has a type that is unique to the system. Furthermore each type

shall hold the attribute to define if the specific equipment type can be checked out

multiple times. All these are handled in add, delete or modify screen of equipment

type.

Add, Delete or Modify Equipment Type

Equipment Type

B admintar

B azketball

Birdie

Boxing Gloves
Climbing Harmess
Clirbing Shoes

E yequard

Jerzey Mol
Jump Rope

R acquetball
Racquetball's Ball
Soccer Ball
Tenniz Racquet
Test Button
Yalley B all

" allyball

Optiohs Selectar:;

| IIpdate E sisting Equipment Type

Equipment Tope Mame:

[] Allow Far multiple check. aut

E quipment D escription

Mo body play this game in the united states.

[ Update ][ Done

Figure 8.1 Add, Delete or modify Equipment Type screen

New equipment type can be created from this screen. The user will have the

ability to delete and update information related to equipment type such as the attribute
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and description. Assigning specific equipment information to the relative type is
trivial with using add, delete or modify equipment information screen.

Add, Delete or Modify Equipment Information ]

E sizting E quipment 1D Options Selectar

IJpdate Exizting E quiprment Information

21309
29-3-45 E quiprnent Infarmation

23-93-2 MHew Equipment (D E quiprnent M ame
4-23-89 -

349-djd09-3 Wilzon Mo.2

ggk;ig"‘ Equipment Type E quiprnent Axailability
29-492-2 Yalley Ball » || Equipment &vailabl

33'3%359 E quipment 0'escription
n-f93-2
B39-04d-07 Brand zpanking new! Stll shining.
B ad-001
B ad-002
Crm-Sh-001
Crnb-001
Eye-001
JO1-003
JR-01-30 v | Update |[ Done |

Figure 8.2 Add, Delete or modify Equipment Information Screen

Each equipment shall have a unique ID and equipment name to accurately
identify the specific equipment in inventory. Equipment type is derived from the
equipment type table in the database. This will be the equipment type that user
specified earlier in the process. No new equipment information is added if equipment
type does not exist. The attribute of equipment availability is to inform the user of the
current equipment status. There are three possible states that equipment can be in:
Equipment Rented, Equipment Available for Rent and Equipment is being repaired.
In order to assist the staff member to better handle the individual equipment, these

settings are in place to clearly identify each equipment status.

8.2 Team Equipment Customization

46



Creating new equipment type and adding new equipment into AMEMS
inventory is one thing but organizing team equipment and customizing a group of
equipment in team equipment is another. The requirement of creating new team
equipment requires that there must be a list of available equipment items existing in
the system. As mentioned earlier, the availability status of each equipment will
determine if the particular equipment can be associated with team equipment or not.

Assuming we have a group of players from UWL that is going to hold a sports
events in the Recreational Eagle Center. The group consists of 50 players and is going
to separate in teams of five. In this case we shall have 10 teams playing against each
other. Each team of course will be identified by a team name and will have their own
jersey and equipment for the sport event. The AMEMS will enable the staff member
to create the team equipment ahead of time in order to help organize for the sport
event. By naming each team and creating team equipment to associate with the team,
the equipment can be reserved for the event without worry about getting check out

accidentally by any other member.

Add, Delete or Modify Equipment Team Information [

Optiong Selectar E quipment Group Information _
E quiprient M arne Team List

Equipment Team Mame Defense Bal
Attack! Mol -
Learning E =perience Birdie Mo.1
Birdie Mo 2
Mike Mo.1
Jump me.
Green Ball

Add Mew Team Information

Equipment Team Availability Statuz Team Mame
E quipment Available for Rent w

E quipment Team Description

| #dd || Done |

Figure 8.3 Add, Delete or modify Equipment Team Information Screen
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The add, delete or modify equipment team information screen will enable the
staff member to assign equipment to be associated with a team ahead of time to help
manage the up coming event systematically. Team equipment information is similar
to equipment information, it consists of team name, a brief description for the team
and status to inform user of the availability. The team name is unique to help identity
the team equipment accurately. Notice that the one thing that differentiates equipment
information from team equipment information is the equipment list in the team. Each
team shall have a list of equipment that must be greater than two. Otherwise it won’t
make sense to create team equipment at all. Staff members have the ability to create,
mix and match any equipment that is available in the system. Once selected, simply

assign a team name and add it to the database.

Needless to say, staff members will have the ability to go in and update or

delete existing team information from the system as well.

8.3 Adding Locker to Inventory

Lockers are part of the inventory in AMEMS and can be assigned to existing
members during membership registration. Each locker shall have a unique ID, type
and unlock code for the locker. It’s worth mentioning that each locker can be

assigned to a member and hence the member ID can be associated with a locker.
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Add, Delete and Modify Locker

Options Selectar:; .L"-.u:hj Mew Locker

E sizting Locker 1D

— Locker Information

Azzociated kMemberzhip [0 |:|

Locker 1D: | |

Locker Type: | Bike Locker w |

Unlock Code: | |
Caomment

[ 4dd | [ Done |

Figure 8.4 Add, Delete and modify Locker

The operation of adding a locker is pretty much identical to adding equipment to

inventory. Staff members will have the right to modify or remove existing lockers
from AMEMS as well.
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9 Membership Registration Management Tool

There are three different functionalities that are tied to a membership registration
process, membership registration, locker and partner assignment, and receipt printing.
Taking into consideration that membership registration process is important because
all services provided by the REC are for members only. Hence keeping a good record
of membership information in the REC is crucial for overall process. During the
membership registration, user can choose to add locker and or partner to their
membership. The cost for the addition will automatically be calculated in the system
through the information given in basic cost information called out in Customization

tool set for basic cost name and Information.

The electronic form given In AMEMS will effectively replace the paper form.
Notice that the cost information of the membership can further be altered by staff
members at will if the default cost assignment does not apply. This occurs during a
rental session for a non-profit organization or a special event to help promote the
REC.
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Register New Membership £

tember Information

Lazt Mame: First Mame: kl:

Addrezs: City: State: | Ak, W
£ip Code: Phone Mo,

Email Add: [] Add Partner ta membership

bemberzhip Type and Perod

Membership Tope | =R = w | Start Date | 11418/2007 »

Membership Termn | Manthly w | EndDate | 11418/2007
[] #dd Locker ta membership

Fapment Infarmation
FPapment Method: | Yiza Card "
kemberzhip Fee: 3050

MHew Memberzhip 1D:

[ Begister l [ Wiew Receipt ] [ Daone

Figure 9.1 Membership Registration Form

The locker information is retrieved from the data given earlier during locker
addition session in Adding Locker to Inventory. The same applies for membership
type and term information which is given during the process of adding basic cost
name and basic cost information in Customization tool set for basic cost name and

Information.

Furthermore the tool provides the flexibility for staff members to preview the
membership receipt before registering any membership. Note that this is done by not
assigning a membership number until it’s officially registered to the system. For a
preview of receipt, the membership 1D will be 0. This indicates that the user has not

been registered to the system yet. Once the user has registered a member to the
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system, the receipt will show the newly assigned membership ID. This ID will be

used to identify the particular member during any equipment check out process.

Receipt Window

Sunday, MNovember 18, 2007

University of Wisconsin-La Crosse
Recreational Eagle Center

Phone lumber: 608-785-5222
T T p— Web Address: www.uwilax. edu't ecsports

REC SPORT

Nembersiip 's Information

Membership's IDx 3

Member's Full Mame: Mo Mcilp

SpousePartner's Full Mame: haba Ali SpousePartners I0; 34-59-395-54
Address 130 rack

City: Lacross State W Zip Code: 54601

Phone Mumber. 92953335355 Email Address daafdsafi@yshoooom

Nemboship & Locker lnfornation

Membership's Type: Faculty's Membership Membership's Term Semester
Memberzhip's Start Date: Tuesday, October 30, 2007
Memberzhip's End Date: Monday, December 31, 2007

Locker Type Bike Locker Locker Term Semester
Locker IO B-03-23 Locker Code #: 23-45-46-3

Locker Description: Sixth locker.

Warer - Read and Sigh

lunderstand that all individuals participating inrecrestional activities st the Recrestional Eagle Center or
Mitchell Hall do o st their own risk. Theuniversity of WisconsinLa Crosse and the Board of Regents are
not responsible for injuries that may ocour tothe indivicual participating in any recrestional activity.
Participation inany recreational activity is on purely waluntary basiz. Individuals are encouragedto have a
physical examinstion, adeguste heatth, andinsurance prior to paricipsting in sl recrestional activities. In
addition, | will comply with all policies and procedures of the Recrestional Eagle Center and Mitchell Hall.

Member's Signature: Date:
SpousePartner's Signature: Diate:

Payment Methodt  Payroll Deduction
Membership's Feer  §150.89

Current Page No.: 1 | Tatal Page Mo.: 1 Zoom Factor: Whale Page |

Figure 9.2 Membership Receipt
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In addition to registering a new member, staff members can back track to
existing member to review their information or make modifications such as adding a

partner to the membership or assign a locker later on.

Update or Delete Existing Membership's Information ]

Membership 10 Options Selector | LIpdate Membership's Information w |
1 b ember [nformation
2 Last Mame: m First Mame: |M|:| |h-1|: | |
EN.
4 Address: |13EI rack. | City: |Lau:ru:uss |State: |'w'| v|
Zip Code: | 54601 Phore No. {329 | - (8833838 |
E mail Add: |dsafdsaf@yahm.cnm | Add Partner ta membership

Fartner Infarmation

Last Mame: First Mame: |I:ua|:|a | bl | |
Azsign |D: | 34-593-395-54

temberzhip Tope and Period

Membership T.'r'FlE|Facu|t_l,I'$ b embership V| Start Date | 1043042007

Membership Term | Semester w | End Date |12/31/2007 +
&dd Locker to membership
Locker Information Fayrment Infarmation

Locker Type |Bike Locker V| F'a_l,lmentMethu:ud:|F'a_l,lru:u||Deduu:tiu:un V|

Locker Tem | Semester v|  Membership Fee: | 150.83 |
Locker 1D | B-02-23 P |
[ Update l [ Wiew FReceipt ] [ Daone ]

Figure 9.3 update or Delete Existing Membership's Information
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10 Report Generation

The capability to generate various types of report is beneficial to staff members.
This will allow them to further analyze their need in equipment and better manage
their inventory. AMEMS provides various report types that are required by the REC
sport department. One of the important requirements is to be able to generate
statistical reports on equipment type. This information will help the staff member to
determine when and what equipment need to be repaired or maintain to ensure
longevity usage of the product. This not only saves money in the long term but also

ensure safe operation of the equipment to be used by members.

Report Generation Options IE

Pleasze zelect a report bype

| Please Select a Type of Repart

|

Done

Figure 10.1 Report Generation Screen

There are a total of seven different types of reports. For simplicity sake, we
will go through one of the examples here to given an idea of what the report is going

to be like. Please refer to Appendix for all report capabilities.
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For simplicity sake, equipment type report based on a specific date range to
show the report generated by AMEMS is shown in Figure 10.2. This report will show
the list of equipment of the particular selected type on the report plus a graph to show

statistics of the usage during this period.

Report Generation Options @

Pleaze zelect a repart bupe

Equipment Type Report B azed on D ate Range L

E quipment Feport Filter Optionz
E quipment Type From

Climbing Shoes # || Thursday . October 18,2007 %
Eveguard

Jerzey Mol

Jump Fope Te

Racquetbal Sunday |, Movember 18, 2007 %
R acquetball's B all

Soccer Ball

Tenniz B acquet

Test Button

Yalley Ball
Mm b

wiew Report | [ Done ]

Figure 10.2 Equipment Type Report with Statistical Graph

The staff member shall select the desired equipment type from the list given.
The list represents the previously created equipment type via Add New Equipment
Type and Information screen. After specifying the data range information in the
screen, the user will then press the view report button to view the report. AMEMS
will gather all information required from the database to be factored into the report to

be viewed. The result is shown Figure 10.3.
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Report Window

| A
Transcation Report:
Equipment Type Report Based on Date Range
Date
From Thursday, October 18, 2007 To Sunday, November 18, 2007
Equipment Type: Wallyball
No. EquipmentID  Equipment Name Equipment Information % Equipment Status
1 349-djd09-3 DefenseBall Defense only cannot attack. 2 Equipmentvailable for
Rent
2 34-23-59 Dodge ball Mo.1 Fordodaging purpose anly. 3 Equipment Available for
Rent
3 83-39-44549 Attack! Mot First Attack Ball. 3 EquipmentAvailahle far
Fastand Furious. Rent
CheckQut Iteration | Equipment Name
i
: =l
T = g;:”;aslﬂ:llo 1
E" o2 Q.ﬂ.ﬂag!rlo.l )
o
on ol 0= 12 18 20 21 2B 3.2
ttemn CheckOut kertion
o
Current Page ho.: 1 Total Page Mo.: 1 Zoom Factor: Page \Wwidth

Figure 10.3 Report Result of Equipment Type
Note that the graph within the report represents the statistical information for

each individual equipment with regard to the amount of time this particular
equipment has been checked out during the period specified.
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11 Equipment Check In and Check Out Process

For illustration purpose, assume that a student walks in to check out a basketball
and a pair of safety glasses. The student gives the student ID to the staff member to
begin the check out process, this is critical because as pointed out before REC
services are meant for members only and a student is automatically considered as a
member. The student ID is input to AMEMS in order to bring up student information
on screen and verify member status. AMEMS is capable of informing the staff
member of the membership status. This is helpful to identify whether a membership is
active or not. AMEMS can also check into CAS to verify student existence to ensure

membership is valid.

Student Or Member Lookup [x

Search By
Student/Member 1D: Lasgt Marme:
Phone Mo,
search Result b ember [nformation
EN

First Marne: | Mo Ml
Address: | 130rack

Zip Code: | 54601

City: Lacrozs

State: W

Membership's Status: Active

[ Ok H LCancel ]

Figure 11.1 Membership Look Up Before Equipment Check Out

Once AMEMS successfully recognizes a particular member exists in the

database, it proceeds to the check out process. The AMEMS generates a selection of
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equipment types on screen to enable the staff member to effectively select the
equipment type that needs to be checked out. In this scenario, it will be the basketball.
It’s worth mentioning that one of the requirements is to have an interactive user
interface to allow staff member to easily make a selection on equipment type. The
tricky part is that AMEMS needs to be able to generate the selection during runtime
to show all available equipment type. Note that these equipment types can be
customized accordingly to user desire hence leaving some freedom for user to create

their own equipment type to be displayed on screen selection.

In order to make the selection process easy as well as easy to pick out, big
sized buttons are desired at this point. The same holds true of the individual and team

equipment check out process.

B Membership Services & Equipment Management System Q@El

Admin  Manage Equipment  Manage Membership  Generate Repork

ﬁ"}n, Select a Mode - ?’ Check Out Mode ‘)} Manual Search LI:J] Scan Card & Renter Name: Mo McAlp
: Equipment Types Page T { Equipment Types Page 2 | Equipment Team Page 1

Badminton Climbing Harness Jump Rope

Basketball Climbing Shoes Racquetball

Birdie Eyeguard Racquetball’'s Ball
Boxing Gloves Jersey No.1 Soccer Ball

Staff On Duty @ Looi Kim Thean Log On Status : supervisor

Figure 11.2 Equipment Check Out Screen
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Check out process requires that a staff member to select the equipment type
desired on screen and click on the button. This will bring up the check out screen. The
check out screen will confirm the actual item selection of the equipment type and

check out the item from there.

Equipment Check Out [

Avwailable E quipments E quipment to be Checked Out

ball Ma.2

E quipment D'escription

LCancel

Figure 11.3 Check Out Screen

Note that only one item can be checked out at a time. Hence after moving an
item from available list to check out list, one cannot move to another item. Check out

can only be executed if you have one item on the checkout list.

Upon finishing checking out an item, user will be prompted to continue on to
check out of another item. Check out process can be ended by simply cancelling on
continuation of checking out, nonetheless we are going to check out another item, the

safety glass as indicated above. Thus we shall continue on to check out.
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B Membership Services & Equipment Management System

Admin - Manage Equipmen Tanage Membership enerate Report

} > Manual Search DI Scan Card a Renter Name: Mo McAlp

,\:ﬂ, Select a Mode [ - ?b Check Out Mode

Birdie

Eyeguard

Jersey No.1

Racquetball's Ball

Skaff On Duky @ Looi Kim Thean Log ©On Skatus ; supervisor

Figure 11.4 Second Check Out Screen

One will notice the difference: most of the equipment type existed from before
are no longer present in here. This is a desired feature, the student is not suppose to
check out more than one item at a time with one exception, that is if the particular
equipment type is allowing the user to check out the item multiple times. Let’s look
back to adding equipment type scenario. Remember that each equipment type has an
attribute explaining whether the particular equipment type is allowed to be checked
out multiple times; this attribute is used here to help distinguish regular equipment
from multiple check out items. Again this is one of many customization features
made available in AMEMS.

The same process applies to team equipment check out as well. The same rule

applies in both places where if the student has checked out an item, checking out the
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second item is not allowed unless it’s of special case where the equipment type allows
multiple item check outs.

11.1 Equipment Check In

Equipment check in works the opposite of equipment check out in terms of
putting the particular checked out item back into inventory. The equipment check in
process is only valid for items that have been checked out earlier. AMEMS will filter
out all items and only show items that have been checked out. The check in process is
similar to check out; the user is presented with big buttons for all equipment types
available. In the example given above, when the student is finished playing with the
basketball, the student will hand the particular equipment to the staff member. The
staff member is responsible for checking for any defects and checks the item back
into AMEMS to allow the item to be checked out another time.
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B Membership Services & Equipment Management System |Z||§|f5__<|

Admin Manage Equipmen o " Generake Repork
’\_’I Select a Modg ~ L? Check In Mode ‘ e [ a Renter Name: Mo McAlp
o S
Equipment Types Page 1 MTUDES Panp%ment Team Page 1
Badminton Climbing Harness Jump Rope
Basketball Climbing Shoes Racquetball
Birdie Eyeguard Racquetball's Ball
Boxing Gloves Jersey No.1 Soccer Ball
Skaff On Duky @ Looi Kim Thean Log ©On Skatus ; supervisor

Figure 11.5 Equipment Check In screen

Equipment Check In [

Equipment Checkln Information

E wizting Equipment [D
CheckOut By: |

Dema 002

Equipment M ame:l

Staff CheckOut |
Date CheckOut: |

|
|
Equipment Type: | |
|
|

E quipment Dezcription

[ Checkln l[ Cancel

Figure 11.6 Check In Screen
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In order to check in a particular equipment, a user simply selects the
equipment type of the item to be checked in. AMEMS will pull out the information
on the item ready for the staff member to select. Staff member will have to make a
selection that matches the item checked out then check in the item from there. In the
scenario given above, student has checked out a basketball and safety glass before.
Hence, the screen above indicates the item ID of which equipment has been checked
out before. Given a scenario with multiple items of the same type, the staff member
can easily browse through the equipment ID list to view the check out information in

determining the exact item to be checked in.

Once finished with item check in, the staff member will be brought back to the

check in screen.
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12 Challenges and Resolutions

Throughout the process of software development, several challenges were
encountered. Some of the challenges were resolved by incorporating new tools into
the software; others required intense design and review process to come up with new

ideas and methods to overcome the difficulty.

12.1 User Interaction

One of the problems encountered during the design phase is the ambiguity of
designing the user interface. The system depends heavily on the usability of the staff
members at REC. Hence, ease of use of the software remained the focus in the design.
In order to enhance the usability of the system, several new user interaction ideas
were being introduced in the design phase. Touch screen display and card scanner
recognition were to integrate into the software product to help improve usability of

the system and greatly enhance user experience.

The design of graphic user interface is based on touch screen display approach
where screens, button and changes are made larger and easy to access by user.
Nonetheless this is only true when accessing daily activities of inventory check in and
check out of equipments. The data entry and administrative functionalities are using a
more data centric approach where user will be presented with information from
database of the inventory to enable easy viewing access to administrative staff

members.

On the other hand, the card scanner utilizes external hardware for magnetic card

recognition and later redirects the card’s information to the software product. The
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communication layer between the hardware magnetic card scanner and software
application are implemented using an event handler mechanism provided by the
hardware driver. Thus, integration effort between and hardware and software
application is needed in order to ensure successful recognition of the card’s
information. For this capstone project, the MSR used is integrated with the keyboard
bought from Cherry, and hence the driver used is proprietary to Cherry. The software
is using the hardware driver (OPOS) provided by Cherry keyboard, and it’s only
compatible with use of Cherry keyboard with MSR.

12.2 Self Adaptive Equipment Check In and Out Component

Another important role of the software is future extensibility support. The
software shall automatically detects the equipment type previously existed in the
database and self generate the check in and check out button accordingly for user to
make easy selection. As time progress, the equipment type in will grow and be
modified from time to time as inventory changes, thus having to design the software
to self adjust according to inventory change will greatly benefit future extensibility of
the system. The initialization of the check in and check out screen shall be generated
dynamically during run time. The screen is shown in Figure 11.2 Equipment Check
Out Screen. Additionally users have the ability to customize its own equipment type
into team equipment which then can be check out as one item. The detail of

customization feature will be described in Section 12.3 Customization of Equipments

12.3 Customization of Equipments

The commercialized products for this application are expensive and they do not

allow much room for customization. This always presented an issue for the user because

the user wanted to customize the equipments inventory. A lot of effort has been put into

this area to improve the product life time for future use. The result of this is to go through

several design phases and reviews with customer to come out with customization features

that is well suited for future use. Several demonstrations and reviews have been held

during the development cycle to get feedback from stakeholder to get consensus from
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everybody to ensure the product meet customer expectations. These customization
features allow the users to assign individual equipment detail information with regard to
pricing, maintenance information and the ability to group multiple items to be considered
as single item to be checked out by other user. In addition, locker assignment and pricing
information can also be assigned at any given time. These features will enhance the life
time of the software usage as the inventory will get change from time to time and may

require some update on individual item.

12.4 System Integration

The whole integration process consists of software components, hardware
component and database system. The software components consist of crystal report
viewer support and license issue that tie to a particular installed system. The software was
being developed using MS visual 2005 that came with crystal report support. Thus in
order to license out the crystal report viewer to another computer, a distribution package
was needed to be initiated from MS visual 2005 in the development PC. This was done
via deployment process using .NET framework 2.0 merge module with the crystal report
redistribution package which can be download from the crystal report website.

The hardware integration consists of MSR which comes with the Cherry keyboard.
The final product is using the Cherry keyboard that support MSR, thus will be using the
driver supported by the keyboard. This will require software integration with the driver in
order to respond to the event handler upon finish reading from the card. The driver
component is given in the installation disk that comes with the Cherry keyboard; this
component will need to be referenced into the software development of the capstone
project.

For testing purposes, MySql database system was being used in the project. This
required the use of the correct connector in order to connect to MySql database system.
The MS Visual 2005 comes with connector that is compatible with SQL server but not
MySql, and hence new connector for MySql was downloaded from MySql website and
installed in development machine before one can connect with MySql database system.

The final deployment of the project will be using the Oracle database system. The Oracle
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database system is based on a client server relationship thus is similar with MySql.
Migration from MySql to Oracle shouldn’t be an issue here other than having to change
from using MySql connector to access into the database; the software shall use Oracle

connector instead.
12.5 Other challenges not yet resolved

12.5.1 Software Merge with Outdoor Connection Application

The Outdoor connection department within the REC is running its own PC software
to keep track of the inventory system and equipments rental on daily basis. In order to
integrate the activities of REC into one standard process, merging of the two software
system is desired to centralize REC inventory and usage information. In order to
accomplish this task, some information on existing software usage is required to better
learn the advantage and short coming of existing software. This will help better improve
the future product in its design phase. Database migration will remain another issue to be
solved here when merging the two software products. The current Outdoor Connection
department is storing the rental and contract information locally in Access database. Thus
work need to be done migrating database information from Access to Oracle and update

database connection of the new system.

12.5.2 Migration from MySQL to Oracle database

The final deployment of the project shall be using Oracle database for storing all
inventory information. The initial deployment of the project shall be running in PC
locally control by REC staff member using MySQL database system. This is done so in
order to get staff member familiar with the new software system as well as using this as
beta test. As the software mature and ready to migrate into Oracle database system, there
are 2 tasks that need to be addressed to ensure successful deployment. (1) Importing
existing data from MySQL into Oracle. This can be done using SQL command to export

database information from MySQL and later import it into Oracle. (2) Updating the
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software to use Oracle connector instead of MySQL connector for database connection.
This step will involve some software changes which deem to be minor. The .NET
framework comes ready with oracle connector support hence the software update shall

remain relatively small.
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13 Conclusion

This thesis describes the design and implementation of Automation of
Membership and Equipment Management System (AMEMS). The operation of
AMEMS evolved so that it can help the REC sport department in offsetting some of
its daily activities and in return shift more time into more productive activities and
manage their inventory system more effectively. With AMEMS it makes a smooth
transition from using a labor intensive method to electronic form which can then be

stored in a more secure database that is backed up constantly.

AMEMS further simplifies the REC sport department inventory management
system by introducing a more structural and well organized method of managing their
equipment inventory. This will not only save time but reduce the work load of having
to manually search for a particular item for maintenance purposes or repair. All the
grunt work can be properly handled through AMEMS by altering the status of the
equipment. The staff members can also check the statistical information of a
particular type or equipment to better help in determining the maintenance time

frame.

The typical usage on AMEMS will be on membership registration and equipment
check in and check out process. Built in with customization capability, AMEMS
allows staff members to create team equipment and decide the pricing on
memberships to support the ever changing events in UWL. Apart from this, staff
members can now print out receipts and store the receipt for each membership for
record keeping in digital format. In a nut shell, AMEMS offers a vast management

system with an intuitive user friendly GUI.
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In addition to regular equipment check out activity, AMEMS enforces certain
rules directly in the system by only having staff members to only allow items to be
checked out to one user at a time. Granted that this may be difficult at some time due
to a variety of equipment type and item that can be introduced to the system in future,
AMEMS is designed to be forward compatible. It allows the flexibility for staff
members to specify equipment types that may or may not be checked out multiple

times, thus providing staff members to customize equipment in the future.

All the features and tool sets provided are meant to give the REC sport

department a new way to manage all activities and their inventory..
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15 Appendix

15.1 Selective Screen Captures on AMEMS

Add, Delete or Modify Equipment Type ]
Equipment Type Optiong Selectar:;
B adriritar | Delete Existing Equipment Type
B azketball i
Birdiz Equipment Tope Mame:

Boxing Gloves | |
Clirnbing Harness
Climbing Shoes [ ] Allow For multiple check out
E yequard

Jersey Mol

Jump Rope

R acquetball
Facquetball's Eall
Soccer Ball
Tenniz A acquet
Test Button
Yolley B all

W allvball

E quipment Description

[ Delete H Done

Delete operation for equipment type.
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Add, Delete or Modify Equipment Information

E wizting E quipment 1D
12-4-46

29-93-2
34-23-59
2349-djd05-3
34k-3-4
3349
33-492-2
a3-33-459
3n-fA3-e
B33-0d4-07
Brad-001
Bad-002
Crm-Sh-001
Cmb-001
Dema 001
Demo 002
EY'E 001

W

Options Selectar

| Dielete Existing E guipment [nformation

E quipment Information

MHew Equipment (D E quiprnent Hame
[12-4-45 |[wilson No.2 |
Equipment Type E quiprnent Aevailabiliby
Walley B all E quiprment Aveailabl

E quipment Dezcription

Brand spanking new! Still zhining.

[ Delete H Dane

Delete operation for equipment information.

Add, Delete or Modify Equipment Team Information

Optiong Selectar

E quipment Group Information

[C=

ete Existing Team |nfarmation V| E quipment Mame

Equipment Team Mame
Learning E =perience
b i Werniaty
Orientation
Fioneer
Spiderman

[efenze Ball
Attack! Mol
Birdie Mao.1
Birdie Mo.2

[*

ball nio 1
ball Mo.2 bt

Equipment Team Ayvailability Status
E quipment Aevailable for Rent
E quipment Team Description

Mike M1 i

Tean Lizt

Tenniz B2

o | [NBAD

Team Mame

Learning E=perience

Training sezzian,

[ Delete

] [ Done

Delete operation for equipment team information.
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Add, Delete and Modify Locker

Options Selector:

Locker Information

Azzociated kemberzhip [0

E sizting Locker 1D

470-T
48-39-48-03 _
B-03-23 Locker ID:  [3-72R |
F-43-80
W-38-23-0 Lacker Type: | Short Locker
Unlack Code: [34-85-24 |
Comment
Firzt Locker

[ Delete ][ Done ]

Delete operation for locker.

Update or Delete Existing Membership's Information

Membership |0 Options Selector | Delete Exigting Memberzhip w |
1 b emnber [nformation
| Lt More:[Fota | Fist Name: [Ben | 1: [Micheal ]
3
4 Addrezs: |BEIEI E azt 96th Street | City: |Inu:|ianap|:|li$ |State: D
Zip Code: (46240 Phore No. 334 | - (8383332 |
Email &dd: |BenFDrta@sams.cDm | Add Partrer o membership

Fartrer Information
Last Mame: |:| First M ame: | | bl: | |

temberzhip Tvpe and Period

Membership Type | Faculty's Memberzhip Start Drate | 10/26/2007
tembership Term | Test Term End Date | 1241442007

Add Locker to memberzhip

Locker Infarmation Faprment Information
Locker Tepe | Shart Locker Papment Method: | Check
Locker Term [ weekly Membership Fee: |EEI.E!E|

Laocker ID I72-R

[ Delete ] uiew Receipt J [ Daone ]

Membership delete screen.
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View Receipt

i emberzhip (D tember's Name Spouze's Mame
2

2 Een Forta

3 Mo Mchlp baba Al

4 Captain Obvious Dot vahoo

Eiew Receipt J [ Dorne ]

Existing membership viewing window.
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16 Appendix B: Report Screens.

Report Generation Options IEI

Please zelect a report ype

| Equipment Type Fepaort Bazed on Date Range

E quiprnent Repaort Filker Options
E quiprnent Type From
B adrmintan
Bazketbal
Birdie
Boring Gloves
Clirmbing Harneszs
Climbing Shoes
Eveguard

Jerzey Mol
Jump Rope

R acquetball
Facquetball's Ball b

[>

| bMonday |, Movember 19, 2007+ |

Tao

| kMonday | Movember 19, 2007 % |

[ Wiew Report l [ Done ]

Report option on equipment type based on given date range.
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Report Window

BE

b T

] Main Report

Transcation Report:
Equipment Type Report Based on Date Range

REC'SPORTS

Date
From Friday, October 19, 2007 To Monday, November 19, 2007
Equipment Type: Basketball

CheckOut

No. EquipmentID  Equipment Name Equipment Information {teration Equipment Status
1 Dema 002 hallMo.2 Yet another ball 3} EquipmentAvailahle far
Rent

CheckQut Iteration | Equipment Name

M pal Ho.2

Equiprrert Marne
®

[1]1] 0z o4 06 0a 1.0
teern CheckOut kerstion

Total Page Mo.: 1 Zoom Factor: Page \Wwidth

Current Page Nao.: 1

Report generated.
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Report Generation Options

Please zelect a report ype

| Equipment Tupe Repart B azed on Specific Date

E quiprnent Type

Equipmett Repart Filker Options

From

B adrintan

B azketball

Birdie

Boring Gloves
Clirmbing Harneszs
Chrnbing Shoes

Jerzey Mol
Jump Rope
R acquetball
Facquetball's Ball

E

W

| Friday

. October 19, 2007

|

[ Wiew Report l [ Done

]

Report option on equipment type based on specific date input.
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Report Window

‘x__.;Eg 4 b MWDy o=

] Main Report

Transcation Report:
Equipment Type Report Based on Specific Date
Ly sy g Kelunerel=- 1 4 grne
REC SPORTS
Date
On Monday, November 19, 2007
Equipment Type: Eyeguard
No.  EquipmentiD Equipment Name Equipment Information % Equipment Status
1 EYE 001 Eve glass 001 3} EquipmentAvailahle far
Rent
CheckQut Iteration | Equipment Name

s

f &

5

&

g

on 0.2 0.4 06 [1}:] 10
ftern ChackOut Rerstion
Current Page ho.: 1 Total Page Mo.: 1 Zoom Factor: Page \Wwidth

Report result.
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Report Generation Options

Please zelect a report ype

| E quipment Type Life Span Repart

Equipmett Repart Filker Options
E quiprnent Type

B adrintan s
B azketball i
Birdie

Boring Gloves

Clirmbing Harneszs
Chrnbing Shoes

Jerzey Mol
Jump Rope
R acquetball
Facquetball's Ball b

uiew Feport ] [ Done ]

Equipment life span on specific equipment type.
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Report Window:

] Main Report |

o~
Transcation Report:
Equipment Type Life Span Report
Ly sy g Kelunerel=- 1 4 grne
REC SPORTS
Date
On Monday, November 19, 2007
Equipment Type: Wiallyball

No. EquipmentID  Equipment Name Equipment Information % Equipment Status

1 3409-djd0s-3 DefenseBall Defense only cannot attack. 2 EquipmentAvailahle far
Rent

2 34-23-59 Dodge ball Mo Fardaodgging purpose anly. 3 Equipment Availahle far
Rent

3 g93-39-458 Attack! Mo.1 First Attack Ball. 3 EquipmentAvailable for

Fastand Furious. Rent
CheckOQut Iteration { Equipment Name

3

=

+ o M De®ase Ball

gf’-&.‘ W Dodge bal He.d

£ W Aftack ! No. i

&

on [ (1} 12 i& 2n 24 2B 3.2
ttern CheckOut kerstion
A V
Current Page ho.: 1 Total Page Mo.: 1 Zoom Factor: Page \Wwidth

Report result.
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Report Generation Options IEI

Please zelect a report ype

| |ndividual Equiprient Tupe Life Span w |

Equipmett Repart Filker Options
E quiprnent Type Equipment List
Climbing Shoes ” 1b( ’
Eveguard B
Jerzey Mo,
Jurnp Rope
R acquetball

b0 -007F

R acquetball's B all
Soccer Ball
Tenniz B acquet
Test Button
Walley B all

' allyball

4

[ Wiew Report l [ Done ]

Report option on individual life span of specific equipment type
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Report W

indow

5y = g

EEE

] Main Report

No.
1

Transcation Report:
Individual Equipment Type Life Span

o Vilsccrsi-- i gese

SPORT
Date
On Monday, November 19, 2007
Equipment Type: Racquetball's Ball

CheckOut o jisment Status

EquipmentID  Equipment Name Equipment Information {teration
Rb0O1-007 Green Ball Colorgreen. 3} EquipmentAvailahle far
Rent

Equipmert Mame

CheckQut Iteration | Equipment Name

M Gren Ball

[1]1] 0z o4 05 0.8
teern CheckOut kerstion

Current Page Nao.: 1

Total Page Mo.: 1 Zoom Factor: Page \Wwidth

Report result.
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Report Generation Options

Please zelect a report ype

| Mermberzhip Lizt Report on Specific [ ate w |
Equipmett Repart Filker Options
Specific Date
bMonday |, Mowvember 19, 2007w |

Hiew Feport | [ Done

Report option on membership list.
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MembershipListRe portWindow

Transaction Report:
Membership List Report
Date: On Monday, November 19, 2007
No. Membership's ID  Membership Information Membership Term Locker Status
1 1 Member'sMame: Looi Kim Thean Fall Semester ShortLocker
Partner's Name: Lai Chun Chow
2 2 Member'skame: Ben Forta TestTerm ShortLocker
Partner'sMame: Mone
3 3 Member'stame: Mo McAlp Semester Bike Locker
Partner'sMame: baha Ali
4 4 Member'shame: Captain Obvious Fall Semester Maone
Farner'sMame: Dot Yahoo
Current Page ho.: 1 Total Page Mo.: 1 Zoom Factor: Page Wwidth

Report result.
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Report Generation Options

Please zelect a report ype

| Lizt of Equipmentz Mot Check: [h

Equipmett Repart Filker Options

[ Wiew Feport l [

Done

List of equipment not check in report.
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List of Equipment Not Check In Report

5 5= i -
| Main Report
11/19/2007
Transcation Report of Equipment ltem/s not checked In
Mo, D Equipmentame Equipment Type  Assoaciated Group Mame Checked Qut By Checked Qut DataTime
1 83-39-450 Atack! Mo.1 Wallyball Laoikim Thean  11/19/2007 11:42:53 PW
2 Rb01-007 Green Ball Racquetball's Ball LooiKim Thean 111952007 11:43:03 Phe
3 Bad-002 Birdie Mo.2 Birdie LaoiKim Thean  11/19/2007 11:43:08 Pi
4 Eye-001 Maskme Eyeguard Looikim Thean 1171972007 11:43:15 P
Current Page ho.: 1 Total Page Mo.: 1 Zoom Factor: Page Wwidth

Report result.
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Report Generation Options

Please zelect a report ype

| Lizt af Equipments Checked Out by Student on Specific Date

Equipmett Repart Filker Options

Student [nfarmation

Student/Member 1ID: 3
Last Mame:  Mcalp
First Hame: Mo Middle Initial:
Addrezs: 130 rack
City:  Lacross State: W Zip Code:  B4601
Speific D ate
tMonday | Movember 13, 2007 % |
[ Wiew Report ] [ Done ]

Search

Equipment list report on a student on specific date.
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List of Equipment Checked Out By Student

5 3 -
| Main Report
~
11/18/2007
Transcation Report of Equipment Item/s Checked Out by:
Mo McAlp
RECSPORTS On  Monday, November 19, 2007
Mo, jIn} Egquipmenthlame Eguipment Twpe Associated Group Mame Checked out Time CheckedIn Time
1 Demo002 ballMo.2 Baskethall 9:20:028 Pm 94502 P
2 EYE 001 Eye glass 001 Eyeguard 9:43:29 P 95531 PM
W
Current Page ho.: 1 Total Page Mo.: 1 Zoom Factor: Page Wwidth

Report Result.
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