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1. TECHNICAL SPECIFICATIONS  
 

1.1 PROGRAMMING TOOLS 
 
¢ƘŜ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǎƻǳǊŎŜ ŎƻŘŜǎ ǿŜǊŜ ǿǊƛǘǘŜƴ ƛƴΥ 
 
A. Microsoft Visual Studio.NET (ASP.NET & VB.NET) 3.0,  
B. Infragistics.NET   
C. AJAX, and 
D. JSON 

 
1.2 DATABASE 

 
The Application was pre-built with a Data Access Layer (DAL) middleware, which permits 
clients to deploy it with any preferred RDMS Database (from MS SQL to Oracle 11g to 
DB2).  

 
The default database is MySQL v5.0 
 

1.3 APPLICATION SOFTWARE ARCHITECTURE 
 
¢ƘŜ !ǇǇƭƛŎŀǘƛƻƴΩǎ ŎƻǊŜ ŀǊŎƘƛǘŜŎǘǳǊŀƭ ŦǊŀƳŜǿƻǊƪǎ Ŏŀƴ ōŜ ŘŜǎŎǊƛōŜŘ ƛƴ ǘǿƻ όнύ ƳŀƧƻǊ 
platforms:  
 
A. N-Tier: ¢ƘŜ ŎƻǊŜ !ǇǇΩǎ ǎƻǳǊŎŜ ŎƻŘŜǎ ŀǊŜ ǿǊƛǘǘŜƴ ƛƴ b-Tier. The core advantages 

ƻŦ ƛǘ ŀǊŜ ǘƻ ŀƭƭƻǿ ǘƘŜ ǎŀƛŘ !ǇǇΩǎ ǎƻǳǊŎŜ ŎƻŘŜǎ ǘo be housed in tier-layer of 
hardware (cluster-servers). The said cluster-server in turn inherently provides 
the said App with true Scalability, High Availability (or Failover) and Consistency 
of Performance (or 3 to 5 seconds of elapse time). For details, please refer to 
[Section 1.4 Hardware Deployment] below. 
 

B. SOA (Services Orient Architecture, details are at Section 3.0 below): It is an add-
on stand-alone portal for the benefit of System Administrators. The core 
purpose of it is to equip the System Administrators an array of central control ς 
to ensure all applications that bind with it to comply with Single Sign-In, Identity 
Management, Audit Trace, RSA Encryption, Alert Messaging Service and others. 
Client can opt for this as option. 

 
The following diagram depicts the said frameworks- N-tier and SOA architectures ς for 
visual understanding.   
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1.4 HARDWARE ARCHITECTURE  
 
The following is to explain how the N-tier based App to enable client to deploy it in a 
cluster-server environment. The clear purposes of cluster-deployment are to achieve 
the enterprise-grade capabilities, like Scalability, Failover (or High Availability) and 
Consistency of Performance.  

 
A. Basic Model: To achieve base HA, client can configure the App that consists of two 

(2) web, two (2) application and two (2) database servers which is capable to 
support 150 named users. Details are depicted at Diagram 1.4(A); and 

 
B. Scale-UP Model: The basic model in Diagram 1.4(A) can be further scaled up over 

time to allow accommodating increasing add-on number of concurrent users, when 
the underlying business grows. You can scale the base up to 32 web, 12 application 
and 2 database server with no-need to alter a single code of the underlying 
application. Under this scale-up, you can expect to support  approximate 1,000 
named users. Details are at [Diagram 1.4 (B)].  

 
Diagram 1.4 (A) 
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Diagram 1.4 (B) 
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1.5 OVERALL DIAGRAM OF COMBINED SYSTEM SOFTWARE & SYSTEM HARDWARE  
 
 The following diagram is to depict the logical co-locations (or relationship) between the 

cluster-server (hardware) and N-tier based Application (software), when they are 
deployed together. 
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2. APPLICATION INTRODUCTION, FEATURE-SPECIFICATIONS & SCREEN SHOTS FOR 
ILLUSTRATIONS    

 
2.1 INTRODUCTION & BUSINESS APPLICATIONS   
 

INTRODUCTION 
 
The Application, OSS © E_LIBRARY MANAGEMENT SYSTEM (ASP.NET), is part of our 
wider E-Education Application Series, which the total package encompasses, the 
following main modules: 
 
A. E-Student Registration Portal (ASP.NET) 
B. E-Learning Management System (LMS) (ASP.NET) 
C. E-Library Management System (ASP.NET) 
D. E-Lecturer, Exam & Curriculum Administration Management System (ASP.NET) 
E. E-Document Management System (ASP.NET) 
F. E-Enterprise Contents Management System (ASP.NET) 
G. E-Web Publishing Management System (ASP.NET), and 
H. E-College Application Server (ASP.NET)  
 
The purpose of the Application is ς it provides the comprehensive, end-to-end life cycle 
management tools to the Library Administrator to help govern, manage, administrate 
and service the Library System among the stakeholders ς student, lecturer, public and 
book publishers. 
 
As the Application is designed in N-tier and Modular basis, it can be either deployed as 
stand-alone or bundled with other E-Education Application Series in the cluster-server 
environment. 
 
¢ƘŜ !ǇǇƭƛŎŀǘƛƻƴΣ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ǊŜƭŀǘŜŘ ǎǳƛǘŜ ǎŜǊƛŜǎΣ ƛǎ ƳŜŀƴǘ ŦƻǊ ōƻǘƘ ǇǊƛǾŀǘŜ ŀƴŘ ǇǳōƭƛŎΩǎ 
higher education colleges or Higher Continuous Educations Institutions. 
 
To understand how the Application is inter-linked with other E-Education seriesΩ, you 
may download the related white-papers from our website at www.open-spec.com.  
 
BUSINESS APPLICATIONS 
 
The Application is designed for clients who have had the following business 
requirements:  
 

A. HIGHER LEARNING WHICH OFFER DIPLOMA, DEGREE AND POST-
GRADUCATE CERTIFICATIONS 

 
This is applied for both private and public higher education colleges 
which offer Diploma, Degree and Post-Graduate Certifications. 
 
Examples of this category are Public funded Universities, Private 
Colleges, Health Promotion Boards, Research Institutes, Nursing 

http://www.open-spec.com/
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Colleges, Member Privileged Clubs, Special Education Centre for Post-
Learning Adults and Private Comic Book Clubs. 
 

B. INDEPENDENT SERVICE PROVIDERS (ISP) 
 

The ISPs are mainly the ASP (Application Services Providers) who lease 
the said Application Software to the education-related colleges or 
institutions for regular fixed monthly revenue.  
 
In term of economic value-added proposition, the ISP can offer better 
value due to it already is providing similar services to other colleges at 
the similar geo-locations whose saving of economic of scales can be 
passed back to the lessees (the education colleges). 

 
C. PUBLIC LIBRARIES 
 

It is generally meant for the public funded library cluster, where its 
services of book reservation and loan-outs books, are offered at 
multiple locations around the urban setting whose population is 
normally more than 2 million.  
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2.2  APPΩ{ FEATURE SPECIFICATIONS   
 

 FEATURE SPECIFICATION DESCRIPTION: 
 

The AǇǇƭƛŎŀǘƛƻƴΨǎ ŎƻǊŜ ǇǳǊǇƻǎŜs are to provide an intelligent, end-to-end life cycle tool 
set to help Library Administrators & Management Team to professionally govern, set, 
administrate, manage & operate a Library System as well as providing a comprehensive 
book-related reservation management services to its register members.  
 
In addition, the Application provides support for book acquisition processes, such as 
issuance Purchase Requisite, Purchase Order and others, in relation to the Supply Chain 
Management System. 
 
The Application provides the following sub-modules and whose screen shot examples 
are in [Section 2.4]: 
 
A. MASTER FILE DEFINITION & SETTING  
 
 1. System Administrator Setting 
 
 2. File Access Right Module 
 
 3. User-ID and Password Authentication  

 
4. aŜƳōŜǊ .ŜƘŀǾƛƻǊΩǎ !ǳŘƛǘ CƛƭŜ ϧ ¢ǊŀŎƪƛƴƎ  
 
5. Alert Module (SMS/Email)  
 
6. System Profile Definition Module 

  
7. Inventory Closing Period Definition Module 

 
B. PRODUCT PROFILE & DEFINITION 
 

Bibliographic Book Information  
1. ISBN & ISNN Numbers 
2. Book Title, Description & Edition 
3. Authors Name 
4. Publishing House 
5. Publish Year and Version 
6. Pricing & Replacement Value 
7. Number of Pages 
8. Type of Book (Hard-copy, Paperback & others) 
9. Book Category Definition 
10. Number of Day for Loan-Out Definition 

 
 
C. BOOK PURCHASE & ACQUISITON PROCESS (OR SUPPLY CHAIN MANAGEMENT) 
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 1. Supplier Profile & Master-File 
 2. Product Registration & Warranty Extension  
 3. Purchase Requisite (PR) Module 
 4. PR Approval Process 
 5. Purchase Order Issuance 
 6. Good Receipt Note (GRN)  
 
 
D. MEMBER ROYALTY & INCENTIVE PROGRAMS (OPTIONAL)  
 
 1 Third Party as Call Centre Services 
 2 Multiple Royalty Programs Service Portal 
 3 Royalty Program Earned-Point Formula Template Module 
 4 Royalty Program Balance Score-card for End-Consumers 
 5 Royalty Program Redemption and Claim Channels  
 6. Call Centre Service Portal 

 
6.1 Dashboard Service Portal 

  6.2 CTI (Computer Telephony Interfaces) with Avaya S8300 
  6.3 Warranty Extension Module 
  6.4 ROM Service Module 
  

7. Royalty Point Exchange Module 
 
E. INVENTORY OPENING & CLOSING PERIOD DEFINITION MODULE 
 
 1. Linkage to Good Receipt Note (GRN) 
  

2. Opening Balance & Adjustment Module 
  

3. Closing Balance & Adjustment Module  
 
4. New Service Trigger (After Trend Analysis) Module 

  
5. Password Protected Closing Balance Definition Module 

   
  6. Inventory Costing Method Module (Fixed, FIFO & others) 
 
 

F. BAR CODE/RFID DEFINITION MODULE 
 

1. Bar Code/RFID Definition 
2. Bar Code/RFID Automatic Running Number Module  
3. Linkage to ISBN 
4. System Setting and Interfaces with Bar Code Hardware (Scanning, 

Printer & Reader) 
5. Linkage to Date, Time & Member Code Tracking Modules 
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G. BUSINESS DOCUMENTATION DEFINITION MODULE 
 

1. Pre-fix Definition 
2. Suffix Definition 
3. Running Digit Sequence Module 
4. Total Number of Digit Number Module 

 
H. MEMBER PROFILE DEFINITION MODULE 
 

1. Member Profile Definition 
 

1.1 Member Name 
1.2 Member I/C Number 
1.3 Member Contact Information 
1.4 aŜƳōŜǊΩǎ /ǳǊǊŜƴǘ /ǊŜŘƛǘ ϧ .ŀƭŀƴŎŜ tǊƻŦƛƭŜ  
1.5 aŜƳōŜǊΩǎ /ƭƻǎŜ wŜƭŀǘƛǾŜ /ƻƴǘŀŎǘ LƴŦƻǊƳŀǘƛƻƴ 

 
2. Member History Records on Book Reservation, Borrowed, Replaced & 

Current Status  
 
I. LIBRARY ONLINE PORTAL  
 
J. REPORTS 
 
 Various reports will be provided and a (1) Crystal Report Writer License will be 

provided. 
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2.3 APPΩ{ SCREEN SHOTS FOR ILLUSTRATIONS  
 

1. THE GENERAL LOGIN PAGE: This general login page for either end-users (students) or 
System Administrators 

 

 
 
 
Upon login, the system will show you a map (upon internet is enabled) where it pins point all the 
ŎƭƛŜƴǘΩǎ ƴŀǘƛƻƴǿƛŘŜ ƭƛōǊŀǊȅ ƭƻŎŀǘƛƻƴǎΣ ŀǎ ǎƘƻǿƴ ōŜƭƻǿΦ 
 

 
 
2. MEMBER PROFILE SETTING: This screen displays the System Administrator to register 

ŜŀŎƘ ƭƛōǊŀǊȅ ƳŜƳōŜǊΩǎ ŘŜǘŀƛƭǎ ς ǎǳŎƘ ŀǎ ǘƘŜ ƳŜƳōŜǊΩǎ Lκ/ bǳƳōŜǊΣ !ŘŘǊŜǎǎΣ /ƻntact 
Number, Credit Given, Number of Books can be borrowed within a certain period and 
others.  

 

To login, please enter your 
User-ID and Password here.   
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Then you will the screen below: 
 

 
 

Step-3: Over here, you can 
provide more details on the 
ǎŀƛŘ ƳŜƳōŜǊΩǎ ǇŀǊǘƛŎǳƭŀǊǎΦ  

Step-2: You fill up the said 
ƳŜƳōŜǊΩǎ L5 ŀƴŘ bŀƳŜ 
here, as well as his/her 
NRIC.  

Step-1: To create a new 
member, please click [Add 
New Student] here.  
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3. BASIC DESIGN: The system is architecturally grouped into two (2) main sections, as 
shown below. 

 

 
 
 
One of the examples of the Dictionary is defining the geographic locations, as shown below: 
 

 
 
Then you will see the following window to help define a new State: 
 

 
 
¢ƘŜ ƴŜȄǘ ǎǘŜǇ ǳǇƻƴ ƭƻƎƛƴΣ ȅƻǳ όŀǎ {ȅǎǘŜƳ !ŘƳƛƴƛǎǘǊŀǘƻǊǎύ ƴŜŜŘ ǘƻ ǊŜƎƛǎǘŜǊ ά{ǘǳŘŜƴǘǎέ ŀƴŘ ǘhen 
ǘƘŜ ά.ƛōƭƛƻƎǊŀǇƘƛŎ .ƻƻƪέΣ ōŜŦƻǊŜ ǘƘŜ ǎȅǎǘŜƳ Ŏŀƴ ōŜ ŘŜǇƭƻȅŜŘ ǘƻ ŜƴŘ-users. 
 
The next two screens are to depict such functionalities. 
 

The Dictionary, or Master Files, is meant for the System 
Administrators (SA).  

¢ƘŜ ώ!ǇǇƭƛŎŀǘƛƻƴϐ ƛǎ ƳŜŀƴǘ ŦƻǊ ǘƘŜ ŎƻƭƭŜƎŜΩǎ ŜƴŘ-users 
(students, lecturers or approved users) who deploy 
these functionalities in a day-in and day-out basic.  

To define a new state, please 
click [Add New State].  

Once you are done, you can 
click [Add].  
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4. GENERAL DESIGN OF THE PROPOSED SYSTEM: The following screen is to describe in 
general the overall design. 

 

 
 
Then you will see below:  
 
 

 
 
 

Step-1: Please click [Add New 
Student].  

Step-4: Once you are done with the 
ƴŜŎŜǎǎŀǊȅ ŦƛŜƭŘǎΩ Ŧƛƭƭ-up, please click 
[Add]. You are done and have 
crŜŀǘŜŘ ƴŜǿ ǎǘǳŘŜƴǘΩǎ ǇǊƻŦƛƭŜΦ  

Step-3: You can even upload the 
ǎǘǳŘŜƴǘΩǎ ǇƘƻǘƻ ƘŜǊŜΦ  

Step-2: Please provide a unique number for 
each student as main tagger; otherwise 
his/her NRIC is considered as one.  
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5. REGISTRATION OF BIBLIOGRAPHIC BOOKS: The screens below are to show how the 
ƭƛōǊŀǊȅ ƛǎ ǘƻ ŎǊŜŀǘŜ ŀ ƴŜǿ ōƻƻƪΩǎ ǊŜƎƛǎǘǊȅ ǿƛǘƘ ǘƘŜ ǎȅǎǘŜƳΦ  

 

 

 
 
Then you will see below: 
 

 
 
 
After step-7, you will see below:  
 
 
 

Step-1: You click 
[Biblio] under the 
Library module 
here.  

Step-2: Then you 
click [Add New 
Biblio].  

Step-3: We (the implementator) 
will help you to provide the said 
bar-code as well as its tagging to 
ǘƘŜ ōƻƻƪΩǎ ǘƛǘƭŜ  ƘŜǊŜ.  

Step-4: Please fill up the ISDN 
and ISSN numbers here, if you 
have them. They are one of the 
main identifiers (for search). 

Step-6: You can fill up other 
here.  

Step-7: Then please 
click this new tab 
[Book Settings]. 
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6. TO BORROW A BOOK: The screen below is to show you, as a student, how to borrow a 

book.  
 

Before you are allowed to borrow a book, you shall have a library card which typically 
Ŏƻƴǎƛǎǘǎ ƻŦ ŀ wCL5 ŎŀǊŘΦ ¢ƘŜ ǎŀƛŘ wCL5 ŎŀǊŘΩǎ ōǳƛƭǘ-in serial-number is synonymous with 
your NRIC number, as your main identifier in the E-Library System.  

 
 

 
 

 

 

 

Step-1: You scan your student-
RFID first, then place the book 
at the flat-bed scanner, and 
then you point to the touch-
ǎŎǊŜŜƴΩǎ ώ.orrow].  

Step-8: You can see here that ς these 
parameters are important and 
typically, they are set by the library 
System Administrators. Some of the 
important fields are ς the max 
number of days this book can be 
loaned out, or the location of the 
book (rack location) where you can 
find it in the library.  

Step-9: Once you are done, 
please click [Save].  
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If you are successful to borrow a book, the system will auto print out a receipt for you as shown 

below: 

 

 
7. CHECK WHOM HAS BORROWED THE BOOK: As a System Administrator, you can check 

ŜŀŎƘ ƳŜƳōŜǊΩǎ ōƻƻƪ-borrowed transactions, as shown below.  
 

 
 
 
 
 
¢ƘŜƴ ȅƻǳ ǿƛƭƭ ǎŜŜ ōŜƭƻǿΣ ǿƘŜǊŜ ǘƘŜ ǎȅǎǘŜƳ ƭƛǎǘǎ ŀƭƭ ǘƘŜ Ǉŀǎǘ ōƻƻƪΩǎ ǘǊŀƴǎŀŎǘƛƻƴǎ ǳƴŘŜǊ ǘƘŜ 
ǎŜƭŜŎǘŜŘ ǎǘǳŘŜƴǘΩǎ ƴŀƳŜΥ 

Step-нΥ ¢ƘŜƴ ȅƻǳ ǎŜƭŜŎǘ ǘƘŜ ǎǘǳŘŜƴǘΩǎ ƴŀƳŜ 
whom you intend to check, and then click 
[View History].  

Step-3: You can 
print out the 
receipt over here.  

Step-2: The 
ǊŜŎŜƛǇǘΩǎ ŘŜǘŀƛƭǎ 
are here.   

Step-1: Go to 
[Library Portal] and 
then you click 
ώaŜƳōŜǊΩǎ wŜŎƻǊŘϐΦ  
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8. RETURN BOOK: The screens below are to show you how to return a book.  
 

To return a book, you (as a student) do not need to show your RFID card. To return, 
simply drop your book into the bin which typically mounted over the wall and its beneth 
is built with a flat-bed scanner to read the saiŘ ǊŜǘǳǊƴŜŘ ōƻƻƪΩǎ ōŀǊ ŎƻŘŜΦ  

 

 
 
 

The system always 
will list the latest 
transaction at the 
top row.  

If you did not see the 
[Return Date], it means 
this book is still 
outstanding.  

Step-1: If you return 
the book manually, you 
just scan the book her. 
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9. HOW DO YOU KNOW THE BOOK HAS BEEN RETURNED: There are several ways to check 

the return (or availability within the library) of the book. One of them is thru the 
following steps:  

 

 
 
 
 
 

If the book has been returned 
successful, you will see this 
pop-up message.  

Step-мΥ Dƻ ǘƻ [ƛōǊŀǊȅΩǎ 
Biblio.  

Step-2: Then to highlight the 
book you want to check and 
then click [Edit].  
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You will see the whoƭŜ ƘƛǎǘƻǊȅ ƻŦ ǘƘƛǎ ōƻƻƪΩǎ ǘǊŀƴǎŀŎǘƛƻƴΣ ŀǎ ǎƘƻǿƴ ōŜƭƻǿΥ 
 

 
 
 

Step-4: Over here, the system 
ǎƘƻǿǎ ȅƻǳ ǘƘŜ ōƻƻƪΩǎ ǿƘƻƭŜ 
transactional history.  

Step-3: Then click this tab 
[Transaction History].  


