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Abstract— In this ever changing environment the field of 

manufacturing which plays a vital role in each and every 

countries economy has to adapt to new techniques and ways 

of approach to sustain in globalized market. The 

manufacturing is field which involves high range of 

information sharing within its floor as well as between the 

departments such as Human resource, Maintenance, Sales, 

Logistics which not only supports but also boons its 

performance in company’s overall standing among its 

competitors. To be market performer the company should 

look at its Information sharing capacity within its 

departments which help each other to do its activity 

productively and effectively. The paper is about Information 

Tracking and Scheduling System for Manufacturing 

Environment to make a comprehensive study of the 

opportunities and risks in stochastic manufacturing 

environment to provide a centralized solution to track and 

schedule the manufacturing operations for productivity 

improvements. To manage the available resources diligently 

and plan suitably for the capacity expansion and operations 

management to learn how Information Technology can be 

applied in a cost-effective and efficient way in Industries. 
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I. INTRODUCTION 

The  Manufacturing  Execution  Systems (MES)  are  

mission  critical  systems  to control manufacturing 

processes of any sort of product manufacturing plants that  

mostly  utilise  commercial  software  components,  for  

instance  databases  and  protocols,  and  PCs  and  

workstations  as  execution  environments. They, MES,  are  

task-oriented  systems  that  are  responsible for  making  

optimised  execution  plans  carried  out  by  process  control  

systems and typically include  presentation of schedules , 

production information collection, production information 

analysis, maintenance control, quality control, shipping and 

dispatch, product labelling and product traceability. 

Manufacturing  systems  handle  and  manage  state  

information  and  adapt  their  control  by  performing  

transactions  that  may  consist  of  the  operations  

performed  in  several  process  control  systems. Therefore, 

this level is called the transaction level[1].  The  transaction  

level  can  consist  of  soft  real-time  requirements,  but  

concurrent  transactions  that  have  to  be  performed  

according  to  the  ACID  properties  (Atomicity,  

Consistency,  Isolation,  and  Durability)  are  more  typical.  

Computer  integrated  manufacturing  (CIM)  systems  and  

flexible  manufacturing  systems (FMS)  have  the  same  

kinds  of  properties.  They  both  are  highly  computerised  

and  they  control  the  workflow  that  produces  

products[7].  However,  FMS  can  produce  different  kinds  

of  products  at  the  same  time  and  they  also  control  the  

tools  used  in  the  production  line.  The  local area  

network  is  nowadays  used  as  a  distribution  medium  in  

manufacturing  systems. 

II.  CATEGORIES OF MANUFACTURING PROCESS 

In industrial manufacturing, raw materials are transformed 

into finished goods on a large amount of scale and a group 

of related tasks with specific input and output is known as 

manufacturing processes. General approaches to managing 

transformation process are called process types. The 

summarized description of the manufacturing process types 

are described in the table 

 Categories Description Features 

1 
Project 

Process 

Production of a 

large scale, 

complex product 

which typically 

cannot be moved. 

Unique products 

built on site, Highly 

flexible processes, 

Capability and 

experience 

2 
Jobbing 

Process 

A process 

designed to 

manufacture a 

series of small, 

single unit 

products. The 

same product may 

not be required in 

future or orders 

for the product are 

infrequent. 

Unique products 

that can be moved, 

Skilled workers are 

required, Wide 

Product range, 

Flexible process, 

Low investment 

3 
Batch 

Process 

A process where 

small groups of 

similar items are 

produced together. 

Process large batch 

at station before 

sending to next 

station, similar 

items on a repeat 

basis, wide range of 

volumes. 

4 
Mass/Line 

Process 

A high volume, 

high investment 

form of 

manufacturing 

designed to 

produce similar 

discrete products 

cheaply. 

Dedicated to one 

product or family, 

Standard products, 

High volumes, 

Processing can be 

broken into discrete 

steps and the stages 

balanced to 

synchronize flow, 

units processed & 

transferred in 

synchronized 

manner. 
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5 
Continuous 

Process 

A never ending 

form of 

production. 

Large volume of 

uniform products, 

Narrow range of 

standard products, 

Highly 

interconnected , 

continuous material 

and continuous 

processing 

III. PROBLEM STATEMENT 

The manufacturing processes and their characteristics will 

be varied according to the nature of the products they 

produce such as product type, volume and variety. No 

matter the types of nowadays’ manufacturing processes, all 

these manufacturing processes and their environment are 

unpredictable and said to be stochastic in nature. Due to this 

nature of the industrial environment, a mechanism that will 

monitor the non-deterministic manufacturing environment is 

required to develop. To keep the manufacturing 

environment in an operational window, simultaneous testing 

and monitoring of the manufacturing processes are needed 

to record. Statistical models are used to define limit lines 

which define when corrective actions must be taken to bring 

the process back to its intended operational window.  

With these crucial requirements of the industrial 

manufacturing environment, we want to propose 

information tracking and scheduling system that will make 

an optimal policy to Monitor the manufacturing process, 

Capture equipment, production and other information of the 

manufacturing environment and  store in the database and 

IV. OBJECTIVES OF THE PAPER 

 To make a  comprehensive study of the 

opportunities and risks  in stochastic manufacturing 

environment 

 To provide a centralized solution to track and 

schedule the manufacturing operations for 

productivity improvements.  

 To manage the available resources diligently and 

plan suitably for the capacity expansion and 

operations management 

 To learn how Information Technology can be 

applied in a cost-effective and efficient way in 

Industries  

 To minimize the risks and incurred cost 

V. REQUIREMENTS 

After analyzing the current infrastructure of the Comet Star 

organization, necessary improvements that needed to be 

carried out for this manufacturing company can be 

obviously seen.  The company needs to integrate the 

existing scattered infrastructure to have efficient and 

effective industrial network architecture with the well-

designed database system. 

The company head office already started a 

programme and formed a team to re-integrate the systems 

together. The IT infrastructure needed to be improved to add 

additional business logic forming a tire-3 model. In addition, 

the new implementation of tracking and scheduling software 

require to be integrated with the current Point of Sales 

system. A typical tier-3 model[3] is described in the figure 

requirement analysis for the stochastic Efficient and 

effective industrial network architecture. 

 Well-designed Database  System 

 Monitoring and reporting services 

 A good operational schedule 

 

  

 

VI. PROPOSED SYSTEM DESIGN 

The overall structure of the proposed system is shown in 

Figure 5.1. For more systematic structure and better security 

features, the Comet Star Company decided to move up to 

tier-3 network architecture from its existing scattered 

infrastructure to attain efficient and effective industrial 

network architecture with the well-designed database 

system. The front-end web server will send the process 

requests the system sever which can also be seen as the 

monitoring server will act as back-end server. The CORBA 

middleware application will also be developed and installed 

on the system network  used  and  both  are  provided  by  

different  local  service  provider. One  is  point  to  point  

connection,  which  connected  to  outsource  data  centre  

and  link  to  internet  through the physical firewall.  The 

direct link is used for the manufacturing compound in which 

manufacturing site, logistics department exists.  The other 

data lease line is the ADSL line and used at the China town 

site for front office use. This  line  is  also connected  

directly  to  internet  over  service  provider  similar  to  

home  internet  access.  For a secured infrastructure, a 

physical firewall will be set up and firewall software will be 

installed at the web server. Tracking and scheduling 

software and JDBC services will be running on the web 

server and the manufacturing information captured by the 

monitoring device will be stored in the system database 

through the system server. The clients can be customers, 

suppliers and Comet Star’s internal staff. When the 

customers want to buy products from the company’s web 

site, that http request will be sent to the system server after 

passing through the internet and firewalls. The sales 
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transaction request will be with http web technology and the 

bank confidential information will be processed with the 

Secured Socket Layer (SSL), https request. The suppliers 

and the internal staff also do the operations in the similar 

way.  There will be a policy to control the access of the 

system according to the stake of users. The Java Database 

Connector (JDBC) service is a simple way to manage 

database connectivity at their disposal to access database. 

This service will be obtained by simply installing on the 

web server. The JDBC requests will be redirected to the 

system server[5]. This JDBC services will also provide the 

connection pooling feature for better performance and 

scalability. The JDBC connection manager will also handle 

the connectivity failures like database error, network 

connection error as well as other services such as allowing 

the application to retry the database operation, removing all 

connection objects from the pool, keeping the connection 

life span minimized, caching the data source and connection 

clean up 

 

VII. SCHEDULING SYSTEM 

Web-based scheduling system will be designed and 

developed for to make manufacturing process schedules, 

maintenance schedules, work assignment schedules and 

capacity expansion schedules through the queries from the 

system database[3]. The three main components of the 

scheduling system are a set of web based interface forms, 

result tables and the system database.  This system will only 

be accessible to the company employees and management. 

Although the company manufacturing processes are running 

24/7, the scheduling system introduces a tool that can make 

efficiency for the organizations with daily schedule for 

shifters to cover 24/7 hours. This system used a database 

system to store the collected information for all kinds of 

scheduling and also to allow the employees from each 

department to check their schedules and management do a 

query to the database when desired[8].  The data dictionary 

is also included in the system. The proposed system is 

designed for many different types of organization where a 

scheduling system is required to schedule for shifting hours 

to core 24-hour day.  Therefore, it is very important for the 

code to be customizable due to the distinct needs of different 

organizations. Future customization will include features 

that will simplify data entry and reduce opportunity for data 

entry errors. Although security features are not required for 

the test system, they are recommended for production 

systems. To make the system more secure, a login and 

password should be created in the future for schedulers and 

workers to have access to this database[10]. Once this 

function has been implemented, users will be given an 

account when they start working for their organization; they 

will be given a default login and password, but will be able 

to change the password to what they want it to be after their 

initial successful login. Each login and password will be 

associated with one set of user data, so that each employee 

will have full access to only his/her own record, and partial 

access to other employees’ records such as viewing already 

requested schedules with employee names hidden. The 

conceptual design of the scheduling system is shown in the 

Figure 

 

VIII. CONCLUSION AND FUTURE WORK 

Our proposal of Information Tracking and Scheduling 

System   implementation will provide a flexible way to 

control the manufacturing processes to be in an operational 

window, to the company. The integrated system with 

multiple features is easy to use in simple Graphical User 

Interface (GUI) mode[9].  People  including  customers, 

vendors, suppliers, technical  consultants, employee and 

management from  anywhere  able  to  connect  using  this  

control system for the  process  improvement,  decisions 

making,  arrangement of  resources and schedules, problem  

solving facilities  and  future project  implementation. In 

addition, management  to  shop-floor  with  various  features  

in  same  source  of  real  time  data  page  will  improve  

productivity and efficiency of the manufacturing plant. 
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