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 Abstract—�ere are several challenges in implementing Enterprise Resource 
Planning in any construction industry, however due to signi�cance and   bene�ts of ERP   
Systems, they are becoming an essential part.   �is research paper   is based on the design 
and implementation of an engineering   process, Interim Payment   Certi�cate and 
synchronization of multi-site environment inventory in Microsoft AX Dynamics 2012. 

 �e research is based on the study of di�erent   ERP’s, that   how both the 
functionalities are implemented in di�erent ERP’s. �e implementation of both the 
functionalities are done in this paper.
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I. INTRODUCTION

II. LITERATURE REVIEW
 For integration of all the data and 
processes of a company into a centralized 
system from where people or organization 
can access, store, use, gather and interpret the 
information, a system is used known as 
Enterprise Resource Planning (ERP) [3]. 

 Van Hillegersberg et al., de�ne ERP 
systems as con�gurable information system 
packages that integrate information and 
information based process within and across 

 In construction management, Interim 
Payment Certi�cate (IPC) and the 
synchronization of production extension 
with the scheduling of material requirements 
is a di�cult task. In di�erent enterprise 
resource planning, functionality has been 
created to mitigate the di�culty of these 
problems. In this research paper, a solution 
will be discussed about design and 
implementation of Interim Payment 
Certi�cate and synchronization of 
production extension, in Microsoft AX 
Dynamics multisite environment, which can 
be employed by Store In-charges and Site- 
Engineers to gain a review of current status of 
payment to the vendors and to know about 
the status of inventory at di�erent locations. 
�is research paper will be based on new 
functionality which is a requirement for a 
construction company where Microsoft AX 
Dynamics is already implemented and the 
majority of the functionalities of system are 
already being avail on regular basis. After the 
process of GO Live, new development needs 
have arisen, to provide functionalities of 
companies own work�ow and method of 
work. 

 Payment of invoices to the vendor 
through IPC is one of the need of the 
organization. Payment through IPC in this 
context means that payment should be done 
on the basis of work/ percentage of work 
completed [10]. Second need of development 
is to manage inventory on multiple sites. It 
means that Site Supervisor/ Store In- charge 
should know the inventory of other sites and 
can be able to use the stock of other sites to 
reduce the cost of the project. In this research 
paper solution of both these problems will be 
addressed. �e Business environment has 
been changed during the last decade, which 
leads to the change in requirements of ERP. 
�e focus has been shifted to increased usage 
of outsourcing which made the term of 
payments a central issue in the construction 

industry. For large scale construction 
projects, it is di�cult to track the status of 
work done on the site and to know about the 
status of inventory and to overcome these 
problems an ERP system is used, but it also 
has a challenge that how to extend and 
incorporate the manual business process in 
ERP environment. 

 Similarly, in a construction and 
engineering contract, payment or �ow of 
money is essential for the construction 
industry. For the success of the construction 
project, it requires the �ow of money on time 
to the vendors, suppliers, contractors and 
subcontractors. Contractors usually shift the 
risk of nonpayment from the client, to the 
subcontractor by adding clauses like “pay if 
paid”, or “pay when paid”, likewise client also 
add clauses in agreement with a contractor 
like amount will be paid on speci�c terms/ 
completion of work. It can be either on the 
percentage of work done or on the 
completion of a speci�c part of the project 
[1]. According to the policy of the company 
delivery of the orders can be delivered as full 
orders, partial delivery of orders is not 
allowed, the problem arises when either site 
have material in their inventory and it cannot 
be shipped to another site because for the last 
product to be manufactured. After 
manufacturing of the last item full delivery 
can be done. �is process raises the cost of 
warehousing and logistics.
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functional areas in organizations, however, 
ERP implementation is an extensive, 
meticulous and a costly process [12]. 

 Microsoft AX Dynamics has been 
implemented as it is depicted as an easy to 
use ERP which provides easiness of 
integration of other Microsoft Products such 
as Microsoft O�ce. X++ serves as a backend 
language in Microsoft AX Dynamics. 
Searching of data in AX Dynamics is 
performed through three ways:

 1. Creation of a view application object 
 2. Using a select statement 
 3. Creation of query application object

 Data sources and important �lters which 
are utilized to �nd the output of a search 
related to the dataset is performed by Query 
application objects which are created or 
de�ned in an application object tree. In 
Microsoft AX Dynamics, the client’s 
environment consists of three tiers. 
Following are the three tiers: 1. Presentation 
Tier 2. Application Tier 3. 
 
 Data Tier �e system in which complete 
information of an application is stored is 
called as data tier. For storing data (relational 
data), Microsoft SQL Server is used, in live 
environment cluster of servers runs SQL 
Server. Dynamics AX application object 
service runs by Windows Server System, 
which is known as an application layer. 
Application object service enables the 
provision of the functionality of business 
logic and also allows the communication 
between client and data tier [7]. 

 �e client installed in end-user 
workstation is known as a presentation layer. 
�e installation of the client provides a 
development environment for developers 
through which they can modify objects of the 
whole application and can access the objects. 

 For di�erent purposes, the Application 
Object Tree (AOT) have several application 
objects which are di�erent from each other. 
In Dynamics AX, the AOT contains objects 
for data storage, documentation and 
references. To store business data in 
Dynamics AX data dictionary, have all the 
necessary objects, a table is an object which is 
a most important type of data dictionary, 
which are created automatically. �e client’s 
production environment is dependent upon 
multiple sites for the production of speci�c 
product groups or supplies which are in turn 
required for the preparation of products. 

 When a sales order is received by the 
client’s ERP, the �rst step is the division of 
the production order tree into three nodes. 
Root nodes, branch nodes, leaf nodes dealing 
with �nal, semi- �nished and purchased 
products respectively. �e next stage is the 
automatic activation of MRP (Master 
Requirements Planning) in order to schedule 
purchasing and production so that all 
supplies purchases have been �nalized before 
the production is started. 

 JIT (Just-In-Time) and ATO 
(Assemble to Order) like quick or reduced 
setup time business strategies are followed by 
client company so that once the order is 
received from the customer then products are 
quickly assembled. Manufacturing is done 
according to the size and nature of a sales 
order and varies according to the customer 
demand [3].  

 �e MRP scheduling and independency 
of production sites resulted in less 
warehousing of manufactured products. �is 
thesis encounters with the problem of 
material shortage that occurs in any 
production site. Multiple production sites are 
involved in developing and assembling of 
objects in a particular sales order. For 
instance, a sales order comprising of a sofa, 
table and a bed has a particular demand date 
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and in order to deliver the all three ordered 
products on time to the customer, all 
production sites need to participate and ful�ll 
their tasks on time. 

 In case of any shortage of material on a 
particular production site, other production 
sites will not be a�ected and produce items 
on their own. Data-tier comprises of a data 
storage system. It is the system storing all 
application data and it de�nes all of the SQL 
server objects. It is basically a cluster of 
servers executing on MS SQL Server, which 
is a Relational Database Management 
System and it used for keeping relational data 
[2]. 

 Application logic Tier is also termed as 
Business Logic layer and it is basically a 
Windows Server System executing Dynamics 
AX application object service. �is layer 
o�ers complete business logic functionality 
and it also allows transmission of information 
between data tier and clients. �e 
presentation tier is a front end layer 
comprises of User Interface. Software 
engineers can simply access and alter all 
application objects by using developer mode 
provided by client installations. 

 �e modi�cation can be done in many 
ways, either via creating objects in 
Application Object Tree through Graphical 
User Interface or by encoding the required 
logic into class methods and then creating 
their class instances. Application Object Tree 
(AOT) provides many application objects 
which are utilized for a variety of purposes 
[5]. 

 �e AOT also contains objects for data 
storage, references, and documentation. At 
the very top of AOT, there is a data 
dictionary which provides detailed 
information about business data. It contains 
all the objects or elements required by 
Dynamics AX to read and write business 

data. Tables are the most crucial data 
dictionary objects which serve as an object 
type accessory to fundamental SQL data. 

 �ey serve as containers for data and 
those tables which are de�ned in data 
dictionary are created automatically in the 
SQL database and the system uses and can 
contain �elds, relations to other methods and 
tables. For instance, a method for input 
Validation. Macros act as code modules 
having helper code and they make tasks less 
repetitive. Macros allow the developers to 
reuse the code or compile in other code 
modules. 

 �rough macros, the use of boilerplate 
code can be avoided. Classes include class 
object de�nitions. In object- oriented 
programming paradigm, class objects are 
objects act as blueprints for instantiated 
program objects in the system. �e 
instantiation of objects can be done either on 
an application object server or the client 
software. �ose class objects that deal with 
huge amounts of data must be instantiated on 
the server to enhance their functioning. 

 �e advantage of instantiation of objects 
on the server is that it reduces the number of 
client-server round trips and objects return 
the data to the client by performing tasks on 
its own. Similarly, User Interface 
Components must be instantiated on the 
client in order to reduce network 
communication to the server and in this way 
the component is drawn and used speci�cally 
for the client program. 

 We are concerned with three various 
kinds of objects: Tables which are 
components of forms, classes, and 
application data dictionary. Data dictionary 
tables are used as data objects in order to 
access the SQL database through 
applications [9]. All business data related to 
sales order and production order are present 
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III. PROBLEM STATEMENT

IV. HOW INTERIM PAYMENTS 
WORKS IN ORACLE

 In Construction Industry interim payment 
certi�cate is a de�nite part which is used 
between vendor and client. Payment of 
invoices to vendor through IPC is one of the 
need of the organization. Payment through 
IPC in this context means that payment 
should be done on the basis of work/ percent-
age of work completed. But in Microsoft AX 
Dynamics 2012 feature of IPC is not availa-
ble, similarly, synchronization of multiple 
sites production feature is not available for 
tracking of production of the product, so 
both of these issues will be addressed in this 
paper.

 After the reviews of receipts, any sort of 
adjustments to increase or decrease the due 

in the SQL database. Classes are like 
blueprints for the objects that implement 
application logic. Forms are database objects 
that allow the ERP users to view, access and 
modify the existing data. 

 Forms represent the data in the form of 
the data grid and they contain numerical 
�elds and spaces to enter the data. �ey also 
contain various command buttons which are 
invoked via user calls to perform actions 
within the form. �e SYS layer o�ers the 
basic functionality of the entire system while 
going through di�erent layers from bottom 
to top. 

 �e application objects in this layer can 
never be altered or deleted by users. �e GLS 
layer allows the user for any modi�cations to 
match according to country or region speci�c 
legal demands wherever the system is likely 
to be executed. �e HFX layer o�ers patches 
and system updates for Microsoft. [10] �e 
BUS layer allows the customizations and it is 
suitable for business partners. Value Added 
Resellers (VAR) can make alterations or new 
developments to the VAR layer as a strategy 
of creating the industry speci�c solutions. 

 �e implementation of the project is 
done in CUS and USR layers. �e USR layer 
is for user modi�cations and actual 
development is done in the USR layer.  It 
serves as a customization layer for end users. 
Once the development is completed inside 
the USR layer the product is passed on to the 
CUS layer. �e CUS is a layer designed for 
client administrators and allows for 
modi�cations that are speci�c to a company. 

 �e Layering system allows e�cient 
customizations in a very protective manner. 
If any malicious user or hacker attempts to 
delete all of the application objects in the 
system, then only USR layer is accessible to 
him. �e functionality will remain in CUS 
layer even if the USR layer is wiped out. �e 

layering system eases the development but it 
doesn’t secure data. 

 Once if original business data is removed 
or erased from the system, it can only be 
retrieved from backup databases. Interim 
payment certi�cates o�er a mechanism for 
the client to make payments to the contractor 
before the works are complete. �e Housing 
Grants, Construction and Regeneration Act, 
states that a party to a construction contract 
in excess of 45 days is entitled to interim or 
stage payments. In Inventory management, 
not only store in-charge should be 
responsible, but the Site Supervisor has 
access to stock balances and predicted 
consumption at any site [2]. 

 In Microsoft AX Dynamics IPC can be 
booked through purchase order and vendor 
invoices, but only full payment criteria can be 
ful�lled. Customization in ERP is an 
expensive part and hard to do, ERP has a 
number of limitations and it is advisable to 
make maximum changes in the business 
process of an organization rather than in 
ERP.
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V. HOW INTERIM PAYM ENTS 
WORKS IN SAP

VI. SYNCHRONIZATION OF  
MULTISITE INVENTORY IN ORACLE

VII. SYNCHRONIZATION OF 
MULTISITE INVENTORY IN SAP

 A payment which is posted in any 
account without open items being cleared is 
known as an interim payment. To open an 
item interim payment method is used. When 
we post the interim payment, the SAP marks 
the document number of the actual open 
item for the interim payment in the line item. 
Both interim payment and the original open 
item will remain open. 

In case of an interim payment, the 
partial/interim or original invoice are 

amount, and approve the receipts, we can 
start the interim payments. Usually, the 
interim payments are processed by 
organizations after the month, but it can be 
processed at any time in the month. Interim 
payments/ Receipt Reviews are used to create 
vouchers for interim payments and voucher 
generation for the receipts should be created 
before the interim payment. 

 Vouchers for interim payments can be 
created when the due date rule that is 
assigned to the payment term is based on 
receipts or total receipts to date. But we can 
use the Interim Payment program for the 
creation of vouchers for interim payments 
when the due date is on advance payments. 
�e partial/interim payments are based on 
receipts and advance payments are estimates 
based on receipts. Receipts, Total Receipt to 
date and advance payments on the Receipt 
Price Review form records are displayed on 
the system. 

 For eligibility of an interim payment, the 
following conditions should exist for the 
payee record that is bind with receipt. An 
active contract should exist. On the basis of 
receipt, total receipt to date and receipt price 
review form the due date rule is assigned to 
the payment. �e general ledger account 
should be assigned to the prepayment option 
on the standard voucher entry program.

managed as open items. Both of them have 
the same assignment. If we select the interim 
payment, the system opens the invoice and 
shows that payment is for the invoice. �e 
interim payment and the invoice are not 
cleared until the full payment is made by the 
customer or vendor. To post an incoming 
partial payment, enter the transaction code 
F-28. Following the information on the 
initial screen is displayed, document date, 
Company code, Posting date, Currency, 
Bank account, Amount, Customer account, 
Account type = D.

 In Oracle, it maintains one set of value 
for every product. Multiple inventory data 
can be managed for default location using 
administration screen. Admin API can be 
used for managing other inventory locations. 
API  for  admin, create locations, retrieve 
inventory data for locations, and create 
inventory data for locations are the items 
which are required for the management of 
multiple inventory locations. 

 Multiple site inventory location is 
handled through by as-signing a number of 
warehouse in the warehouse management 
system to several other locations of storage in 
inventory management. We can manage the 
stock and store in the physical warehouse 
from other sites. Each site in the storage can 
be treated as one storage location.

VIII. PROPOSED SOLUTION
 �e proposed solution for the 
Synchronization of Product extension in 
Microsoft ax dynamics 2012. �e extension 
in the ERP is to be implemented through 
which manufacturing sites can synchronize 
their production in such a way, that all sites 
would manufacture items belonging in the 
same sales order. 
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 �is can be achieved through designing 
and implementing a change/ customization 
to an extension to the ERP system through 
which coordinators and managers can decide 
which production orders must be processed 
afterward according to the production 
schedule. �e main purpose of customization 
and extension is to facilitate production 
managers of sites which are manufacturing 
products which will be supplied to customers.

 �rough product extension 
synchronization management can view the 
inventory of all sites and store in-charges can 
get the desired stock from other warehouses. 
So after synchronization store in-charges are 
able to view the stock of other sites. �e 
Proposed solution of Interim Payment 
Certi�cate can be handled as below:

IX. DESIGN AND IMPLEMENTATION 
IN AX DYNAMICS 2012

X. CONCLUSION

 Design of interim payment certi�cate in 
AX Dynamics is designed after gathering 
requirements from business process owners, 
the mentioned �gure 1 is the proposed 
design of Interim Payment Certi�cate in AX 
Dynamics 2012.

 �e proposed solution is designed after 
the review of interim payment methods in 
di�erent ERP systems like SAP and Oracle.

Fig. (1). Roadmap.

 Design of interim payment certi�cate in 
AX Dynamics is designed after gathering 

requirements from business process owners, 
the mentioned �gure 1 is the proposed 
design of Interim Payment Certi�cate in AX 
Dynamics 2012.

 �e proposed solution is designed after 
the review of interim payment methods in 
di�erent ERP systems like SAP and Oracle.

 Design and implementation in the 
existence module of erp is a di�cult task, 
while customization for implementation of 
Interim payment certi�cate and 
synchronization of multi site inventory is  
done while ERP was live, the  problem arises 

X. CONCLUSION
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1. Contractors submit IPC to resident
 engineer. 
2. �e Resident engineer reviews the request
 and forward it to a Quantity surveyor. 
3. Surveyor and site supervisor visits the site
 and work inspection is performed to verify
 IPC and submit to QS. 
4. Quantity surveyor reviews the abstract of
 cost sheet and compares it with the bill of
 quantities. 
5. �ey resubmitted the reviewed abstract of
 cost sheet and measurement sheet to RE,
 RE then sends the IPC to PMO. 
6. After reviewing quantities and rates th
 engineering department prepares the
 summary of cost. 

7. After approval engineering department
 forwards, the invoice to the �nance
 department.



XI. FUTURE WORK
 After successful implementation of 
Interim payment certi�cate and 
synchronization of multisite inventory in 
testing environment, it is now in the state of 
testing and in future on the basis of user 
testing, the recommendations/changes made 
by user will be changed through 
customization and if users are satis�ed with 
the current process than this process of 
interim payment certi�cate and 
synchronization of multiple inventory will be 
implemented in Live environment.

during the requirement gathering phase. �e 
design of Interim Payment Certi�cate is done 
after the analysis of Interim Payment 
Certi�cate in Oracle and SAP and by 
collecting data from end users. 
Implementation of Interim payment 
certi�cate and synchronization of inventory is 
done successfully in AX Dynamics 2012.
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