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Abstract:- 

The main problem that the most industrial plants suffer from is the difficulty of material 

planning to create the suitable environment for implementing their production plan. The 

perfect solution for this problem is represented by adopting the material requirement 

planning (MRP) system which is a computerized system, helps so much in determining the 

time and quantity of orders by planning and releasing the purchase and work orders. In this 

study it has been designed an information material requirements planning system called (IS-

MRP) system, using visual basic language and Microsoft ACCESS program to build the 

system’s database. It consists of two modules which are forecasting module and MRP 

module. This system has been tested in an actual industrial environment at (EIC) company, 

and provided with output report that included the values of: (calculated gross requirements, 

calculated net requirements, calculated POH inventory, calculated planned order receipts and 

calculated planned order releases) for each item of the finished product in each time period. 

 

Key words: MRP, Computerized System, Forecasting Model, information material 

requirements planning system (IS-MRP). 
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1. Introduction          - 

Manufacturing organizations are 

required to deal with complexity 

because of numerous products, 

processes, parts, and uncertainties. 

The typical manufacturing 

company may have thousands of 

products and parts to manage, 

constantly shifting priorities and 

unpredictable demand. It is 

possible to manage this situation 

through use of a computerized 

planning and control system called 

Materials Requirements Planning 

(MRP) [1]. MRP is an information 

system that uses concept of 

backward scheduling to improve 

the production efficiency and 

service supplied to the customer 

[2]. It is a set of techniques that 

employs bill of material (BOM) 

data, inventory data, and the 

master production schedule (MPS) 

to calculate requirements for 

materials [3]. So the main 

Objective of MRP system is: 

“Getting the right materials to the 

right place at the right time” [6] 

Through answering the questions 

“what, when and how many items 

are required?” [7]. 

MRP technique can be applied in 

industry as well as in service sectors 

in order to improve customer service, 

Minimize inventory investment, and 

Maximize production operating 

efficiency [8]. 

2. Structure and Logic of MRP 

System 

As shown in fig. 1 [40] the structure 

of MRP system consists of three 

component sources of data to feed it 

as essential inputs, which are [41]: 

 Master production schedule 

(MPS). 

 Bill of materials (BOM). 

 Inventory records. 
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Fig 1. Structure of MRP system [40]. 

Logically the system operates  on  the  

data  contained  in  these  three  input 

files (MPS,  BOM  and  inventory  

records). Where the end items list that 

needed by time buckets (or time 

periods) is specified by the MPS. The 

description of the materials and part 

required to make each item is detailed 

in the BOM file while the number of 

units of each item and material 

currently on order and on hand are 

contained in the inventory file [41]. 

Hence MRP computations are carried 

out in the following steps [37]:  

 Explosion: the end product into 

their components  

 Netting: the gross requirement 

to net requirements. 

 Offsetting: based on the lead 

times required for each item  

 Consolidation: the requirement 

of particular item for all the end 

products in which it's used. 

3. The Planning Format & Basic 

Mathematical Formulation of MRP 

System 

The planning format for a typical 

MRP is shown in Figure (2) below 

[44]: 
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Fig 2. Typical MRP Planning Format 

[44]. 

Where the rows have the following 

mathematical meanings: - [5] 

 Gross requirements G (t), 

calculated using the formula: 

G (t) component = R (t) parent X 

q. ………………………….. (1) 

      Where:  

      (t): Period number. 

      (q): Quantity of the component                                                    

required to produce the parent item.       

 Projected on hand inventory 

H(t), calculated using the 

formula:  

H (t) = S (t) + P (t) + H (t-1) - 

G (t) ……………………. (2) 

Where: 

S (t): schedule receipts.   

P (t): planned order receipts. 

 Net requirements N (t), 

calculated using the formula:  

N (t) = G (t) + S.S – S (t) – H 

(t-1) …………………. ….. (3) 

Where: 

S.S: safety stock. 

 Planned order  releases R(t), 

calculated using the formula: 

          R (t-L-SL) = P (t) ….…….. (4) 

Where: 

L: lead time 

SL: safety lead time 

4. The Designed (IS-MRP) System  

Based on the logic and formulas of 

MRP system that presented above “an 

information material requirements 

planning system” called (IS-MRP) 

system has been designed using the 

visual basic language and Microsoft 

ACCESS program to build the 

system’s database. This system can 

perform two functions,  each function 
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interface with other function, because 

it consist of two subsystems or 

modules  that are designed  to 

determine the quantity and delivery 

dates of the product, and to find the 

forecasted demand of  finished 

product.  Connection between the two 

subsystems is achieved by 

information flow, so the System 

Program assists the user in running 

the computer efficiently with 

minimum need for human 

intervention. Figure (3) shows the 

architecture of (IS-MRP) system.  

 

Fig 3. The architecture of (IS-MRP) 

system [researcher]. 

4.1 User Interface 

It is used in (IS-MRP) system to enter 

the inputs of needed data and display 

the outputs of processed data in a 

visual way which is created using 

Visual Basic’s program. 

4.2 Database 

it has been building a database for the 

IS-MRP system using the ACCESS 

program  in order to  control over 

replication and consistency of data, 

and to give the system the ability of 

multiple and simultaneous access to 

data. This database consists of the 

following files: Bill of material 

database file, Inventory database file 

and demand database file that have 

been collected from EIC Company in 

order to feed the system with all 

required data for implantation.  

4.3 Forecasting Module 

It is the basic input to the MRP 

module in processing sequence which 

is based upon transforming the time 

period demand quantities into time 
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period gross requirements using the 

simple linear regression method of 

forecasting. The forecasting module 

first calculates the demand for each 

time period (time bucket) over 

planning horizon, then the calculated 

demand will represent how many 

quantities and when are to be 

produced as a gross requirements of 

the finished product.  

4.4 MRP Module 

After completing the forecasting step, 

MRP module performs the conversion 

of the finished product requirements 

into time phased part requirements. It 

starts with importing the gross 

requirements from the forecasting 

module and uses information from the 

inventory and BOM files to explode 

the master production schedules 

(MPS) and produces the time phased 

production requirements for each 

component required to assemble the 

finished product. The result is a time 

phased production plan that indicates 

when the material should be ordered, 

in what quantities and when work 

orders should be released.  Generally 

this is executed through the following 

steps: 

1. Determination of gross 

requirements. 

2. Determination of net 

requirements. 

3. Determination of lot sizing. 

4. Determination of offsetting. 

4.5 Output Report 

This unit generates the output reports 

of calculated values that clarified 

from the prior modules in the system. 

The output report includes calculated 

gross requirements, calculated net 

requirements, calculated Projected on 

hand inventory, calculated planned 

order receipts and calculated planned 

order releases for each item in each 

period. 

5. Implementation of (IS-MRP) 

System 
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In general the system is fed with the 

required data for implementation, 

either through the database that have 

been built and saved in the (ACCESS) 

program, or by the direct entering of 

data by the user. The first screen in 

(IS-MRP) system is the welcome 

screen, as shown in fig. 4. By clicking 

on enter icon, the second screen 

appears which is (IS-MRP)   

 

Fig 4. Welcome screen 

screen as shown in fig. 5 It’s the main 

commands screen or home screen, 

contains five icons as follows:  

- Bill of materials icon: leads 

to a new screen called (bill 

of materials).    

- Materials Inventory icon: 

leads to a new screen called 

(Materials inventory). 

- Gross requirements icon: 

leads to a new screen called 

(Gross requirements).  

- Data base icon: leads to a 

new screen called (Data 

base).  

- Output report icon: leads to 

a new screen called (output 

report).  

 Finally (EXIT) icon when it is 

clicked the program ends.  



 86  
 
 
 

Soroor k. Hussain                             Association of Arab Universities Journal of Engineering Sciences 
Rabab khayon shibram                                                                                     NO. 2    Volume. 24      Year. 2017   

 

 

Fig 5. IS-MRP screen 

Bill of material screen has two 

options for creating the BOM, one 

option is (design BOM) that 

involves the direct entering of data 

by user, while another option 

which is (import BOM) enables to 

get required information from the 

database as shown in figure (6). 

 

Fig 6. Bill of material screen for 

(import BOM option). 

Data base screen consists of three 

sheets of data base which are 

BOM database sheet as shown in 

fig. 7 Inventory database as shown 

in fig. 8, and Demand database as 

shown in fig. 9. 
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Fig 7. database screen for BOM database 

sheet. 

 

 

Fig 8. database screen for inventory 

database sheet. 

 

 

Fig 9. database screen for demand 

database sheet. 
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Materials Inventory screen contains 

two options which are (input 

inventory) to enter data directly to the 

screen by the user, and (import 

inventory) to get information from the 

database as shown in fig. 10  

 

Fig 10. material Inventory screen for 

import inventory 

 

Gross requirements screen in which 

is performed the forecasting of 

product demand for future periods by 

entering the demand quantity for last 

periods. There are two options for this 

purpose, which are (input demand) to 

enter demand directly by the user. and 

(import demand) to get demand data 

from the database as shown in fig. 11 

.    

 

 

Fig 11. Gross requirements screen for 

import forecasted demand 

 

Output report screen provides the 

user with detailed report for all 

product’s items as shown in fig. 12 

which represents the output report of 

EIC company data. Also it extracts 

summarized reports of only 

manufactured items, only imported 

items, only purchased items as shown 

in fig. 13 or only low level coding 

items as shown in fig. 14. Print icon is 

used to print the output report. 
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Fig 12. output report screen of EIC 

company data (all items). 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 13. output report screen of EIC 

company data (only purchased items). 

 

 

Fig 14. output report screen of EIC 

company data (only low level coding 

items). 
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6. Conclusion 

1- The system has the ability to 

extract the planning process for 

production of particular product in a 

specific form with accurate and 

detailed orders even before the 

production or purchasing of any raw 

material. 

2- The system has the ability to 

calculate projected on hand inventory, 

and to determine the most appropriate 

timing for releasing and receiving the 

orders of purchase, work and 

production. 

3- The System provided with 

separated reports about imported, 

purchased and manufactured items 

that enabled the company for: 

- Releasing import orders to 

import the imported materials 

from abroad supplier. 

- Releasing purchase orders to 

buy the purchased materials 

from local market. 

- Releasing work orders in the 

given dates to the relevant 

factory to produce the specified 

quantities of each manufactured 

materials. 

4- The system provides with BOM, 

inventory and demand database that 

can be updated at any time. 

5- The system allows using four types 

of planning periods which are (hour, 

day, week, month, and custom 

period).  

6- The system allows using four types 

of lot size techniques which are (LFL, 

EOQ, FOQ, and POQ). 

7- The system designed to work on 

structure of product with infinite 

number of levels and components. 
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 :الخلاصة

الشسكات الصياعٔ٘ ٍٕ الصعْبات في مْاشى٘ الطلب علٙ المْاد لتيفٔر خططَا الاىتاجٔ٘ في بٔئ٘   المشلل٘ الاضاضٔ٘ التي تعاىٕ ميَا اغلب

ّ كنٔاتَاّ  مياضب٘ ّ ضلٔن٘. اٌ الحل الامثل لهرِ المشلل٘  ٓتنثل باعتناد ىظاو تخطٔط احتٔاج المْاد ّ الرٖ ٓطاعد بصْزٗ كبيرٗ علٙ تحدٓد المْاد

في ٍرِ الدزاض٘ بتصنٔه ىظاو   بياء علٙ الحقائق المتقدم٘ قاو الباحث .بتخطٔط ّ اطلاق اّامس العنل ّ الشساءفترٗ احتٔاجَا الصمئ٘ كنا ٓقْو 

ٔنُ باضتخداو لغ٘ . حٔث سمٕ اليظاو المبني  ب )ىظاو المعلْمات لتخطٔط احتٔاج المْاد(  ّ قد تم تصنالمْادمعلْمات لتخطٔط الاحتٔاج مً 

ضْفت اكطظ لبياء قاعدٗ البٔاىات الخاص٘ باليظاو. ّ ٍْ ٓتلٌْ مً مْدٓلين اّ نمْذجين ٍنا : نمْذج التيبؤ ّ ّ بسىامج مآلسّ فجْال بٔطم 

في شسك٘ الصياعات الاللترّىٔ٘. ّ تم اضتخصال تقسٓس المخسجات  يفٔرِ في بٔئ٘ عنل ّاقعّٔ٘ قد تم اختباز اليظاو ّ ت نمْذج تخطٔط الاحتٔاج.

) اجمالٕ المتطلبات المحطْب٘ ,  صافي : حٔث تضنً التقسٓس قٔه ّللل فترٗ شمئ٘ قٔد الدزاض٘اليَائٕ المطلْب٘ للل فقسٗ مً فقسات الميتج 

 .ب٘,  الطلبٔات المخطط٘ المحطْب٘ (المتطلبات المحطْب٘, الخصًٓ المدّز المحطْب٘ , الطلبٔات المطتلن٘ المحطْ


