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Abstract 

 

Enterprise Resource Management (ERP) software is used by organizations to control accounting, 

manufacturing and customer processes. It is common practice that organizations use more than a 

singular ERP system and various modules from multiple ERP vendors in their business.  Hence, 

there is a need to integrate systems and find technical solutions that allow the EPRs to 

communicate.   

 

This thesis presents the development of a Generic Integration Layer (GIL) that allows various 

available ERP systems to exchange data. The goal was to design and develop a module that could 

integrate different ERP modules, fill the data communication gaps among them, with the goal to 

minimize the need to use several commercial product for data integration purposes.  

 

The developed GIL allows flexible import from different file formats as well as provides 

verification and updates in a database management server. Moreover, it transforms data into a 

generic format based on XML that can be read by many modern ERPs.  
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1. Introduction 

 

Enterprise Resource Planning (ERP) software is being used by many commercial 

organizations today to automate their business processes. These systems are mainly used in 

the company to support Inventory & Stock, Supply Chain Management, Human Resource 

Management, Accounts & Economy and many other similar modules. For example, 

Speedup ERP, which we have worked with in this thesis, provides business process 

automation to various industries with a focus on Building & Construction contractors and 

suppliers. Major modules in Speedup ERP include Economy, Project Management, HR, 

Services, E-Commerce, Time Tracking as well as Customer Relationship Management 

(CRM). Usually the above mentioned modules fulfill organization’s most essential needs 

to automate their key processes and resources but at the same time, they have boundaries 

and certain limitations to exchange and transfer data. For example, a key problem is to 

transfer information from one to another department between different in-house systems. 

Hence, integration between different EPR systems plays a key role in such scenarios where 

organizations face difficulties in sending and receiving information within or outside 

departments and from one to other ERP systems. 

 

Another scenario is online shopping. Many companies still are using old legacy systems 

for their entire supply chain, inventory and stock maintenance. Moreover, in such systems 

there are also often no Internet data transmission layer and this makes it, naturally, difficult 

to start e-commerce. The challenges are many in this scenario; there must be a solution that 

allow the running ERP system’s order & invoicing information to be available to the  web 

application so that the customer can see the updated inventory. Moreover, there must be 

technical solutions in place that allows different EPR systems (old and new) to exchange 

data appropriately so that the online customers can see the newly placed online orders. 

Such a solution would allow organizations to exchange data and synchronize their web 

based inventory, discounts, orders and invoice information to the legacy or desktop based 

ERP systems, so they only see the correct information all the time. 

 

Integration is quite a lengthy and tedious process that requires time and resources. This is 

because of varied architectures and data storage mechanisms on either side. Enterprise 

Resource Planning (ERP) Integration is the process of integrating other strategic ERP 

systems and related modules in order to fulfill Business-2-Business information sharing 

and synchronization in an ERP system. Usually, this process encompasses 2-way 

communication for Import and Export of data among the systems.  

 

1.1 Problem Statement 
 

The overall goal of the thesis is to find a technical solution to the Speedup ERP system to 

bridge gaps among different modules and different ERP system’s data. The goal is to 

develop an Integration Layer and import and export method. The data structure and 

method should be able to support: 
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 Import and export data in 4 different formats (i.e., XML, CSV, TXT, XLS) 

 Synchronized data between both web and desktop based ERP systems 

 Module should be able to provide consistent and verified data (e.g., Calculations, 

Currency Formats, Product Names, etc.) 

 A customized solution which should work without any problem 

 Generic abstraction layer that integrates most of available ERP Systems in Swedish 

market 

 To overcome the hassle of paying huge for licensed integration product. 
 

1.2 Delimitation  
 

A flexible user interface needs to be designed which could help users to understand the 

translation processes such as adding new fields and mapping from client and server 

systems. This feature was out of scope of this thesis research work and was not 

implemented.  
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2. Background 

2.1 Approaches to integrate EPR systems 
 

Data and information are becoming increasingly available. It is essential for the 

organization to have business-related information available at a centralized location, where 

employees can access it. Solution of this problem is not possible for ERP providers without 

having an integration layer. There are quite many methods available in market that provide 

rapid integration techniques to integrate distinctive ERP solutions, for example, 

Microsoft’s BizTalk Server [10] and SQL Server Integration Services [5]. Moreover, 

companies like Oracle has developed Warehouse Builder [12]. 

 

 

2.1.1 Microsoft BizTalk Server 
 

BizTalk Server is Microsoft’s Integration and connectivity server solution which is mature 

product. Recently they launched the seventh release of this software. BizTalk Server 2010 

provides a solution that allows organizations to more easily connect disparate systems. It 

includes over 25 multi-platform adapters, a robust messaging infrastructure and provides 

connectivity between core systems both inside and outside the organization. In addition to 

integration functionality, BizTalk also provides strong durable messaging, a rules engine, 

EDI connectivity, Business Activity Monitoring (BAM), RFID capabilities and IBM 

Host/Mainframe connectivity. This product could be a solution to tackle huge data 

transactions among different platforms, but installing it on every customer’s site and to 

give support is a very expensive solution. 

 

 

2.1.2 Microsoft SQL Server Integration Services 
   

Server Integration Services (SSIS) is a platform for integration of enterprise data using 

SQL. It assists in resolving complex business data transmission problems by fetching the 

information from servers, downloading files and facilitate import into databases. Morover, 

it can send email notifications upon success or if an error has occurred and process data in 

different ways (eg., aggregations, calculations, comparisons, etc.). Data can also be 

exported in different formats such as XML and .txt. Hence, it gives the programmer a set 

of tools and the flexibility to handle different level of data complexities from small to high. 

  

 

2.1.3 Oracle Warehouse Builder 
 

Oracle Warehouse Builder [12] is an extract, transform and load tool (EDL tool) used for 

data integration. Its main purpose is to fetch the data, making valuable processing on it and 

then transfer it into a specific database or a data file. In addition, it also provides data 

quality assurance, auditing and modeling of data and metadata. For most part, companies 

use it to build data warehouses for different usages, for instance, transactional data 

migration to support the transformation from legacy to modern systems. 
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2.1.4 Custom Integration Module Development 
  

There are many reasons to implement custom modules for integration of the ERP systems. 

One of the major concerns is the major cost of the packaged software. Other factors are 

related to control and maintenance of the software where it has to be up to date according 

to the newer versions, by the time. Moreover, organizations have to hire more technical 

staff to handle complexities involved within those packaged applications, which increases 

the overhead of integration process. This involves handsome amount of time and money. 

Moreover, the newer versions of those packaged software require more hardware 

resources, so this becomes another overhead of configuration updation and buying of more 

machines. These were the major challenges, which is why company refrained to use those 

licensed applications.  

 

Speedup has today around 300 clients running different legacy systems and to implement a 

packaged software solution at all these sites is not cost effective. In custom integration 

module development, almost all the development is made within the organization and the 

resulting software is adjusted and limited to the specific organization’s need. It may not 

have all the features of the advanced ETL tools, but they can fulfill the needs of the 

customer. 

 

2.2 Speedup ERP and Speedup ERP Integration  
 

Speedup ERP is providing enterprise business solutions for small to mid-sized 

organizations. The company has over 30 customers in Sweden most of them within the 

Building & Construction business. Companies like Bolist and Byggvarhuset are using 

Speedup’s ERP system for fulfilling their business needs. The Speedup ERP has several 

modules such as Finance, Accounts, Payroll, Project Management, E-Commerce, CRM, 

Orders, Invoicing, Stock and Inventory Management. Speed Up ERP is a cloud and mobile 

based extended ERP suite built by Speed Up AB.” It’s a Microsoft Windows based system 

and ERP system along with all of its modules were built using Microsoft .Net technologies 

version 3.5 and 4.0. In addition, Microsoft SQL Server 2008 was also used for all the 

backend data storage. A mobile version is also available for all the customers to manage 

their entire system via Microsoft Windows based smart phones.   

 

Different services provided by the company are: 

 

1. ERP System Implementation 

2. Integration Services 

3. Mobile ERP 

4. Web based ERP 

5. Custom Module Development 

6. CMS Implementation 

7. Technical Support 
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Speedup ERP Integration is a suite of internal tools within Speedup that provide support 

for integration such as data import/export and distribution to different ERP environments 

into multiple file formats. Live servers are dedicated to keep the updated record and data 

backups, saves organization’s time and extra headache to manage it. Figure1 illustrates 

how other ERP providers and their solutions are dynamically connected with the Speedup 

ERP system. Typically, the SpeedUp ERP Integration module allows communication with 

servers at Bygg-GT, PengVin, Garp, Pyramid, FDT and Kassanova. These were legacy 

systems, contains huge data transformation barrier between modules of other systems as 

well as web applications.  
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Figure 1: Speedup ERP Integration with other ERP Systems.  

 

Data exported from those systems is different among each of those systems and they also 

adopt the same data format to receive or import high volume of transactional data. As there 

were different data formats, so the final solution supposed to support all of them. To 

achieve that goal, there could be two soultions: either to build a different parser for each of 

those formats or create a single one to support all of them. So, instead of having a different 

parser for each of those formats, a Generic Integration Layer introduced where almost all 

type of data format is supported for those legacy ERP systems.
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3. Methods 

Studying current available technical methods was the first step towards the 

implementation of the Generic Integration Layer. There are several ways to perform 

the integration and most of them were based on licensed products, which we wanted to 

stay away from. Hence, our biggest challenge was not only to build the integration 

layer itself but also to find an elegant technical solution for the custom integration 

without adding any licensed software.  

 

The following steps were done in this project: 

 

1. Initial investigation: study of other systems, 

2. Theoretical research 

3. Technical research 

4. Meetings and discussions 

5. Development  

 

 

 

 

 

Figure 2: Formal adopted steps to accomplish research work 

 

 

3.1 Initial Investigation 
 

At the onset, we investigated the whole ERP process, particularly, the control flows of 

existing ERP system and its data structures, different types of data transmission methods 

from other systems as well as the low-level format of data files. Transmitted data files 

contained different information regarding orders and invoices in entirely diverse ways. 

For instance, data export from one ERP system was in the form of webs services (XML) 

and the other ERP was using plain text file formats (.txt). A third system was using 

Comma Separated Values (.csv) files that were accessed from an FTP server and many 

other ways. Most of the legacy systems were only sending Orders and Invoicing data 

whereas others were also sending discount information along with additional information 

for their in-house system to use. Companies were also concerned about the order discount 

information presented in the files and others were not because they don’t have that. So, all 

these contingencies had to be considered in the implementation of the integration layer. 

Moreover, in this process, we found that there was also a need to design one and only one 

generic integration layer that could compensate for all the ERP systems installed on each 

client side. 
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3.2 Litterature Study 
 

All the investigated challenges in the initial investigation phase had to be resolved in such 

a way that there shouldn’t be any need to re-develop the same integration module for all 

the systems separately. To find general solutions, we needed to study available 

integration systems, their user manuals and find an adequate general data structure for our 

needs.  

 

Most of the systems built in 70s, 80s and some of 90s are called the Legacy System, 

which means the written code cannot be modified or changed easily. Even the critical part 

is the most of those systems were built according to the need of an organization and were 

less compatible in standard as compared to the modern system, which cause the data 

transmission barrier. When it comes to the data-mapping level, the systems has used both 

hardware and software for the sake of configuration. Where this type of huge complexity 

can be decreased and robustness can be increased by using a reflective programming 

approach in abstracting out the object system implementation details from the data 

definitions. In other words, data mapping and transmission can be enhanced by 

introducing a generic data syntax. Doing that will eliminate the incompatibility of syntax 

at DBMS and different file storage structure and Operating Systems. 

The other big and thick wall comes in the way of integration is the domain specific 

languages. Using or introducing an independent data mapping format which could simply 

be accessible on most of the modern systems. Picture below is depicting an overview of 

the data-mapping technique: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Mapping between columns and objects[1] 
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3.3 Technical Research 
 

Litterature study has uncovered many challenges which could occur while implementing 

the solution. Based on that study, numereous solutions have found, out of which few 

could fulfill the needs. As mentioned earlier that the minimizing cost of the whole module 

implementation was one of the biggest challenge. After that the other utmost one was to 

establishing a generic data export layer, from where other ERP and CRM related systems 

can get connected and could fetch the stored information in the database servers. This 

export had to be in such a format that would be compatible for almost all the systems.  

 

To achieve these requirements, number of tools has been studied. As the Speedup’s 

database server was SQL Server 2008, so keeping this technology in mind Microsoft’s 

SSIS package has taken attention for implementation. Other tools like Oracle Warehouse 

and Biztalk Server have also been studied. But again, it’s the price acted as a tradeoff 

which became an obstacle.  

 

Other available ERP systems to which the data and information sharing had to be 

provided, also studied. Such as, FDT, PengVin, SYSTeam. The final decision has taken 

to chose a custom module which could be developed from scratch to end. 

 

 

3.4 Meetings & Discussions 
 

Number of meetings has been taken place among the management and development 

departments to get to a specified solution and the one which could best fit with the 

organizations needs and have best tradeoff cuts.  

 

 

3.5 Development  
 

When it comes to licencing issues, usually small organizations have to think over the 

pricing and the technology. In our case, there were about 300 different companies to 

whome this solutions will have to be provided to lift the data centralization barriers. And 

it was not possible to acquire 300 licenced integration software fullfilling their needs. The 

only solution was to design and develop a generic middle-layer architecture from very 

scratch to end, which could be integrated with all of them so that they could take the 

benefit of data centralization. 

 

Generic Integration Layer supports two-way communication to send and receive data to 

and from different databases environments and ERP providers. Following is the list of 

data types which are supported: 

 

a. Products 

b. Orders 

c. Clients 

d. Client Agreements 

e. Group Discounts 
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4. Results 

4.1 Requirements and Implemented Features  
 

 

4.1.1 Product Handling 
 

In the Speedup ERP Integration cloud, product management and inventory plays important 

roles. For example, the system handles all inventory related activities for manufacturers, 

suppliers, members as well as the consumers. In the requirments elicitation phase, we 

found that it was imprtant to suport both FINFO/NON FINFO products. Generally, every 

product file should have following fields, which are used to perform any of import or 

export processing: 
 

 

 

FINFO PRODUCTS  NON-FINFO PRODUCTS 

 

1. Finfo Article Number 

2. Product Name 

3. Unit Price 

4. Units 

5. Stock Status 

6. VAT 

7. EAN13 

 

 

1. Unique Product Number 

2. Product Name 

3. Unit Price 

4. Units 

5. Stock Status 

6. VAT 

7. EAN13 

8. Picture URL 

 

 

 

4.1.2 Order Management 
 

Boosting cash flow transactions is the highest concern of every business. Hence, it was 

important to support this flow which included handling of sales, inventory and stock 

management, keeping an eye order statuses as to generate transaction logs. Speedup 

ERP’s Integration module provides fast, non-stop and barrier less orders handling. 

Automated order and stock status import capabilities eliminates the overhead of checking 

out single order import each time, rather, process batch orders import. To synchronize 

stock status at, client and destination ends, the data has been centralized. 

 

4.1.3 Client Management 

 

Besides the integration of Product and Orders, Customers integration also plays a vital 

role. Highly flexible capabilities to sales and ordering can be gained by integrating front 

and back-office systems, which perhaps increase the trademark of your organization as 

well as the most valuable customer relationship. We need to establish intermediate 

communication layer by making clients available on centralized location from 

decentralized applications. GIL bridges the gap between onsite and offsite (web based) 

customers. 
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Dedicated servers update databases in real time, by fetching data stored in different 

formats on those legacy systems. That customers data could be in the form of updates, for 

instance, New Customers, Modified Old Customers, Deleted Customers as well as their 

Billing and Shipping information. This seamless integration gives guarantee of your 

customer and real-time transactional data is visible to you all the time. 

4.1.4 Client Agreements 

Our solution also needs to handle client agreements and discount import options. 

Discounted price can be assigned to individual client, product or category of the product. 

Moreover, discounted prices can be  assigned to a group of customers or group of 

products (one-to-many relationship). Similarly, multiple grouped discounts can be 

assigned to single customer or products. Finally, global discounts can also be applied to 

either of customers or products or periodic promotions. Group discounts can be assigned 

while a customer purchases material against a chosen level. Our solution needed to 

handle all these cases 

 

 

4.2 Technical Overview  
 

Generally, system was developed in 

an N-Tier architecture using C#, 

ASP.NET, JavaScript and SQL 

Server 2008. Hence, there are 

multiple servers and interfaces are 

involved, which has been kept in 

mind while designing the whole 

integration architecture. Users can 

still employ their legacy systems at 

data source side (the upper layer in 

the Figure 4)  to work with customers 

and transactional (Products, Orders, 

Stock, Discounts) data. This data is 

stored using legacy database formats. 

We introduced a middle layer 

(Generic Integration Layer - GIL) to 

fetch and extract all this data in some 

file format or web services and 

transmitted into Speedup’s central 

database management servers.  

 
 
     Figure 4: Architectural View of Generic Integration Layer 
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Hence, its main role is to receive data from either side, parse it into some understandable 

format, verify it and send to the other system’s database finally. Figure 4 is depicting a 

architectrual picture of how the integration layer is communication with the 

organization’s centralized database systems. 

 

4.3 Import Process 
 

Orders are fetched in the form of .txt, .xml, .xls or .csv files. After the checking of file 

extension, it is sent to parser where file gets unfolded and tokenized into simplified 

layout. Generic Integration Layer then loads the XML format where the headers fields are 

read and mapped with the parsed data. Data fields are imitation of actually columns in 

database. Mapped data is verified and filtered to perform final processing followed to 

database insertion. Data Import Integration, have following steps: 

 

a. Client sends data in txt, XML or Excel format. 

b. System checks what file format has sent by client. 

c. Once the format is verified, the file is sent for parsing and further processing. 

d. GIL has it’s built-in generic XML format, parsed data is then mapped with this 

XML format. 

e. Finally, the mapped and verified data is inserted into database. 

 

 

 

 
 

 

Figure 5: Workflow diagram of DILC Layer 
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4.3.1 Data Import Life Cycle (DILC) and Parser 
 

The Parser is responsible for reading files, create tokens (the simplified text) and map 

it with our Generic Integration Layer. Currently our system supports Web Services, 

XLS, CVS and TXT formats. To make sure that we have imported every row into our 

system appropriately, we needed to have flexible structure. The import tables have only 

[nvarchar] datatypes, which means they would accept many kinds of data. This 

structure is important when you don’t know about data types of import files. We added 

means to verify fields. This is in two phases. After accepting all data in import tables 

we need to implement some filters before importing it into our debatable structure (pre-

verification). For example if currency format in import table is Swedish we need to 

convert it to international format. (22,00 SEK to 22.00). The integration tables are also 

used for the further verification. The table structure is similar to our actual database 

with some extra fields. It contains some more fields that are used for final verification. 

The final verification is the most important part of the integration and is responsible to 

make sure that we are not missing any row and also make sure that we are not 

importing any bad rows. There are some stored procedures which runs on Integration 

tables and mark them as good/bad row. Finally a report is generated and used to inform 

us about status of the export files. This comes with total number of data with rejected 

data along with appropriate reasons. Figure6 shows the Data Import Life Cycle 

(DILC). 

 

 

 
    

  Figure 6: Data Import Life Cycle (DILC) 
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/Update 

7. Report 
2. Import 

tables 
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tables 

5. Final 
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4.4 Export Process 
 

Orders handling in the export process is opposite to that of import. Here, is the data 

grabbed from the database, instead of from files, verified against the supplier or 

member’s identification number, so only relevant data can be sent. The date is then 

verified and assigned to XML fields. The XML file is parsed and required order format is 

generated, i.e. .txt, .xls or .xml. Figure7 shows the worksflow. The data export 

Integration has the following steps: 

1. Data is fetched from Speedup’s database. 

2. Fetched data is then verified 

3. Verified data is mapped and converted into built-in Generic XML format 

where it is sent for further processing. 

Once the data is verified and properly mapped, it is then sent to the concerned parser 

according to the client’s legacy system’s format. 

 

 

 

 

 

 

 

 

 

Figure 7: Workflow diagram of DELC 
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4.4.1 Data Export Life Cycle(DELC) and Parser 
 

 

Data export life cycle is related to the DILC but reverse order. Here, the data is 

exported for different ERP systems in multiple file formats. The data export lifecycle 

(DILC) is working as follows. 

 

The Data Fetch of the Orders, Products, Clients and Client Agreements data is keeping 

itself up to date every day. This updated data is fetched from the central database and 

sent for the verification. Pre-verification is done by filtering the data according to 

requirements and client needs and then it is verified against each field before further 

processing. The Generic Integration Layer has a built-in XML format, which is read by 

the parser for the sake of data conversion at later phases. The Integration tables are 

used for the further verification. Their table structure is similar to our actual database 

with some extra fields in it. It contains some more fields that are used for final 

verification. The verified and filtered data is the converted and mapped with header 

fields - from generic XML format - and then the header fields are assigned data to 

generate a fully exportable XML file. The Generic Integration Layer creates a XML 

file with all data. The Parser is responsible for reading XML file, make tokens and 

convert it into a specified file format. Currently our system supports for XLS, CVS and 

TXT formats. As in the import case, there is a final verification to make sure that we 

are not missing any row to export. There is also a report generated to inform us about 

status of the export files.  Figure 8 shows the Data Export Life Cycle. 

 

 
 

Figure 8: Data Export Life Cycle (DELC) 
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5. Discussion 

 

It was not only challenging to implement all the requirements, but also to ensure 

performance and quality aspects of the work. Once the development phase was 

completed, we tested the data processing to verify performance figures such as fast 

data retrieval from various servers. Moreover, we consistently used type testing in the 

system to ensure that character, numerical values and filtering processing is done 

correctly before the final insertion into the databases.  

 

A user interface to the Generic Integration Layer has also been designed and developed 

to increase the application’s usability. Other features to enhance the response time of 

the system and integration layer were also implemented, such as data exception 

handling and email notification errors occur during data processing.  

 

Input data arrives unpackaged and unprocessed and it could get stuck anytime due to 

inappropriate data formats. To handle this type of issues, it is important that these types 

of applications should be smart enough to prompt any error or exception correctly. 

Another important factor is to notify the right company and end user correctly via 

email whenever such problem occurs. In that case, they are able to fix the problem, 

basically, in real time.  

 

Systems like these must be able to handle hundreds of thousands of database rows 

swiftly. To achieve such high-speed data processing, the application’s code must be 

highly optimized. For example, it is important that it does no consume memory space 

on the server and load maximum amount of data rows at once. 

 

Our tests showed that the Generic Integration Layer and the related processing 

software were able to handle thousands of bulk data rows at once. Performance of the 

built system starts effecting once it reaches a certain threshold of couple of millions of 

data rows. A solution could be, adding more hardware server instances along with 

older ones to improve the processing performance of the application. System is highly 

dependent on the technical staff involved in the development, because it’s only them 

who could fix and repair the problem in a real time fashion, if any problem really 

occurs. An XML based data import and export format was adopted which resulted in a 

fast and generic way to import data from many modern ERP systems. 
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6. Conclusion 

 

This thesis showed an implementation of an Generic Integration Layer that allows 

different ERP systems to exchange business-related data. The solution allows 

import/export from and to different legacy file formats, type conversion and 

verification of incoming transactional data. Moreover, the solution can support export 

of generic data to different webservices where it can be fected and process by modern 

ERP. Since many organizations are looking into cloud computing services for storage 

and processing, this work thesis paves a way toward such solutions. We conclude that 

developing a generic and custom-made solution is feasible and low cost to get a 

practical and generic way of exchanging data among different ERPs. 
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Appendix 

Speedup Client Integration (Data Import Implementation)  
 

Overview 

 

This document describes the integration of Speed Up ERP’s clients with other ERP systems to 

keep track of every client. To make the process simplest possible, the client information is being 

provided in the form of standardized XML format. A generic XML file has been designed such a 

way, so other systems can fetch and import or export order information quite easily.  

Given below is SpeedUp’s standard order XML format, which will be used in whole client 

integration process. 

 

ClientOrderImport.XML Schema   

 

<?xml version="1.0"?> 

<xs:schema id="NewDataSet" xmlns="" xmlns:xs="http://www.w3.org/2001/XMLSchema" 

xmlns:msdata="urn:schemas-microsoft-com:xml-msdata"> 

  <xs:element name="NewDataSet" msdata:IsDataSet="true" msdata:MainDataTable="Clients" 

msdata:UseCurrentLocale="true"> 

    <xs:complexType> 

      <xs:choice minOccurs="0" maxOccurs="unbounded"> 

        <xs:element name="Clients"> 

          <xs:complexType> 

            <xs:sequence> 

              <xs:element name="MemberCompanyfk" type="xs:string" minOccurs="0" /> 

              <xs:element name="Companyfk" type="xs:string" minOccurs="0" /> 

              <xs:element name="ClientNumber" type="xs:string" minOccurs="0" /> 

              <xs:element name="Name" type="xs:string" minOccurs="0" /> 

              <xs:element name="WebshopPassword" type="xs:string" minOccurs="0" /> 

              <xs:element name="WebAdmin" type="xs:string" minOccurs="0" /> 

              <xs:element name="Address" type="xs:string" minOccurs="0" /> 

              <xs:element name="PostNumber" type="xs:string" minOccurs="0" /> 

              <xs:element name="OrtName" type="xs:string" minOccurs="0" /> 

              <xs:element name="Email" type="xs:string" minOccurs="0" /> 

              <xs:element name="TelNumber" type="xs:string" minOccurs="0" /> 

              <xs:element name="ShowTaxes" type="xs:string" minOccurs="0" /> 

            </xs:sequence> 

          </xs:complexType> 

        </xs:element> 

      </xs:choice> 

    </xs:complexType> 

  </xs:element> 

</xs:schema> 
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XML Document Description for ClientOrderImport.XML 

 

Element/Attribute T Description Type n:n Note 

<Speedup_root> 

 
E Root element of Speed Up 

ERP Order 

 1:1  

<Document> E Title of Root element S(200) 0:1 i.e. Speedup Order 

 

<version> E XML file version S(200) 0:1 i.e. 1.0 

<speedup_order> E Order root/start tag  1:1  

<BuyerInformation> 

 
E Root element for Buyer’s 

Information 

 1:1  

<GeneralInformation> 

 
E Buyer’s general information 

start tag  

 1:1  

<ID> 

 
E Buyer’s ID S(50) 1:1  

</ID> 

 
E Closing tag for Buyer’s ID  1:1  

<Name> 

 
E Buyer’s Name S(100) 1:1 e.g; SpeedUp AB 

</Name> 

 
E Closing tag for Buyer’s Name  0:1  

<ContactInformation> 

 
E Buyer’s Contact Information 

root element  

S(8) 1:1  

<ContactPerson> 

 
E Contact person at buyer’s side S(100) 1:1 e.g; Ilyas Iqbal 

</ContactPerson> 

 
E Closing tag for Contact person 

at buyer’s side 

 1:1  

<Email> 

 
E Email address of the contact 

person at buyer’s side 

S(100) 0:1  

 

 

</Email> 

 
E Closing tag for Email address 

of the contact person at 

buyer’s side 

 0:1  

 

 

<Telephone> 

 
E Telephone number of the 

contact person at buyer’s side 

S(50) 0:1  

</Telephone> 

 
E Closing tag for Telephone 

number of the contact person 

at buyer’s side 

 0:1  

<Fax> 

 
E Fax of the contact person at 

buyer’s side 

S(10) 0:1  

</Fax> 

 
E Closing tag for Fax of the 

contact person at buyer’s side 

 0:1  

</ContactInformation> 

 
E Buyer’s Contact Information 

root element  

 1:1  

</GeneralInformation> 

 
E Buyer’s general information 

start tag  

 1:1  

<BillingInformation> E Buyer’s billing information 

root tag 

 1:1  

<Address1> E Address1 of buyer  S(10) 1:1  

</Address1> E Closing tag for Address1 of 

buyer  

 1:1  

<Address2> E Address2 of buyer  S(10) 0:1  

</Address2> E Closing tag for Address2 of 

buyer  

 0:1  

<PostalNumber> E PostalNumber of buyer S(10) 1:1 e.g; 17070 

</PostalNumber> E Closing tag for PostalNumber 

of buyer 

   

<City> E Buyer’s city S(3) 1:1 e.g; Solna 

</City> E Closing tag for Buyer’s city    

<Province> 

 
E Province of buyer and last 

element for BuyerInformation 

tag 

S(7) 1:1 e.g; Stockholm 
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</Province> 

 
E Closing tag for Province of 

buyer and last element for 

BuyerInformation tag 

 1:1  

</BillingInformation> E Closing tag for Buyer’s billing 

information root tag 

 1:1  

</BuyerInformation> 

 
E Closing tag for Root element 

for Buyer’s Information 

 1:1  

<ReceiverInformation> 

 
E Root element for Receiver 

Information 

 1:1  

<GeneralInformation> 

 
E Receiver’s general information 

start tag  

 1:1  

<ID> 

 
E Receiver ’s ID S(50) 1:1  

</ID> 

 
E Closing tag for Receiver ’s ID    

<Name> 

 
E Receiver’s Name S(100) 1:1 e.g; SpeedUp AB 

</Name> 

 
E Closing tag for Receiver’s 

Name 

 1:1  

<ContactInformation> 

 
E Receiver ‘s Contact 

Information root element  

 0:1  

<ContactPerson> 

 
E Contact person at Receiver’s 

side 

S(100) 1:1 e.g; Ilyas Iqbal 

</ContactPerson> 

 
E Contact person at Receiver’s 

side 

   

<Email> 

 
E Email address of the contact 

person at Receiver’s side 

S(100) 0:1  

 

 

</Email> 

 
E Closing tag for Email address 

of the contact person at 

Receiver’s side 

 0:1  

 

 

<Telephone> 

 
E Telephone number of the 

contact person at Receiver’s 

side 

S(20) 0:1  

</Telephone> 

 
E Closing tag for Telephone 

number of the contact person 

at Receiver’s side 

 0:1  

<Fax> 

 
E Fax of the contact person at 

Receiver ‘s side 

S(20) 0:1  

</Fax> 

 
E Closing tag for Fax of the 

contact person at Receiver ‘s 

side 

 0:1  

</ContactInformation> 

 
E Closing tag for Receiver ‘s 

Contact Information root 

element  

 0:1  

</GeneralInformation> 

 
E Closing tag for Receiver’s 

general information start tag  

 1:1  

<ShippingInformation> E Receiver ‘s Shipping 

information root tag 

 1:1  

<Address1> E Address1 of Receiver S(100) 1:1  

</Address1> E Closing tag for Address1 of 

Receiver 

 1:1  

<Address2> E Address2 of Receiver S(100) 0:1  

</Address2> E Closing tag for Address2 of 

Receiver 

 0:1  

<PostalNumber> E PostalNumber of Receiver S(10) 1:1 e.g; 17070 

</PostalNumber> E Closing tag for PostalNumber 

of Receiver 

 1:1  

<City> E Receiver ‘s city S(100) 1:1 e.g; Solna 

</City> E Closing tag for Receiver ‘s city  1:1  

<Province> 

 
E Province of Receiver and last 

element for 

ReceiverInformation tag 

S(100) 1:1 e.g; Stockholm 
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</Province> 

 
E Closing tag for Province of 

Receiver and last element for 

ReceiverInformation tag 

 1:1  

</ShippingInformation> E Closing tag for Receiver ‘s 

Shipping information root tag 

 1:1  

</ReceiverInformation> 

 
E Root element for Receiver 

Information 

 0:1  

<OrderInformation> 

 
E Root element of all Products 

and References 

 1:1  

<Reference> 

 
 Root element for Reference 

information 

 1:1  

<ReferenceName> 

 
E Order’s reference name S(100) 0:1 e.g; Ilyas Iqbal 

</ReferenceName> 

 
E Closing tag for Order’s 

reference name 

 1:1  

<OrderID> 

 
E Distinct ID for a specific order S(50) 1:1 e.g;  00001 

</OrderID> 

 
E Closing tag for Distinct ID for 

a specific order 

 1:1  

<OrderNo> 

 
E Order Number S(100) 1:1 e.g; Ord-000000001 

</OrderNo> 

 
E Closing tag for Order Number  1:1  

<OrderDateTime> 

 
E Date and Time of the 

generated order 

 

S(18) 1:1  

e.g; 2011-02-17 

15:46:30 

 

</OrderDateTime> 

 
E Closing tag for Date and Time 

of the generated order 

 

 1:1  

<Reference> 

 
 Root element for Reference 

information 

 1:1  

<Products> 

 
E Root element for all Products  1:1  

<Product> 

 
 Root element for a single 

product information 

 1:n  

<ProductNumber> 

 
E Product Number S(50) 1:1 e.g; 1010 

</ProductNumber> 

 
E Closing tag for Product 

Number 

 1:1  

<ProductName> 

 
E Name of the Product S(100) 0:1 e.g; Wooden Box 

</ProductName> 

 
E Closing tag for Name of the 

Product 

 0:1  

<FinfoArticleNumber> 

 
E Distinct Product number 

generated by Finfo 

S(10) 1:1  

</FinfoArticleNumber> 

 
E Closing tag for Distinct 

Product number generated by 

Finfo 

 1:1  

<UnitPrice> 

 
E Price of one single product S(20) 1:1 e.g; 10.50 

</UnitPrice> 

 
E Closing tag for Price of one 

single product 

 1:1  

<Quantity> 

 
E Quantity of one single product S(5) 1:1 e.g; 12 

</Quantity> 

 
E Quantity of one single product  1:1  

<ExtendedPrice> 

 
E Total price of each product S(20) 0:1 e.g;  126.00  

(from 10.50x12) 

</ExtendedPrice> 

 
E Closing tag for Total price of 

each product 

 0:1  

</Product> 

 
 Closing tag for Root element 

for a single product 

 1:n  
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information 

</Products> 

 
E Closing tag for Root element 

for all Products 

 1:1  

<TotalPrice> 

 
E The last tag of the order 

information is TotalPrice of all 

the products 

S(20) 0:1  

</TotalPrice> 

 
E Closing tag for the last tag of 

the order information is 

TotalPrice of all the products 

 0:1  

</OrderInformation> 

 
E Closing tag for Root element 

of all Products and References 

 1:1  

</speedup_order> E Closing tag for Order root/start 

tag 

 1:1  

 E Closing tag for Root element 

of Speed Up ERP Order 

 1:1  
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Implementing Web Services (Data Export Implementation) 
 

Problem statement 

Contract suppliers had to manually enter the sales data for each specific period of year, 

which Bolist could access on later intervals of time. 

  

Overview 

Generally contract suppliers insert the sales data of each previously completed period 

within the year. This was a hectic job to perform and doing that again and again consumes 

huge time investment to enter all previous records. To get rid of this problem, a middle-

level service needed to be introduced which could handle all these data insertion 

automatically. Development of a stand-alone Web Service is the finest option for such a 

problem, which works as bridge among Bolist and Contract Suppliers and which also saves 

a lot of time. Web service is being called as a reference in Sales Reporting module and 

inserts sales related records in the database, which can be fetched and processed on later 

stages. 

 

Technical Perspective 

Given below is the detail about how to implement the web services for data export: 

 

 

Web Services Parameters 
 

Code   An authentication code is needed to verify Supplier 

 

SupplierCustomerNo Supplier’s Member Number 

 

Amount  Amount to be sent for a Supplier 

 

Example: 

http://www.bolist.se/services/SupplierCustomerService/Service.asmx/SupplierCustomerA

dd 

 

The above given parameters can be sent to the URL by HTTP Post method. “Code” and 

Post method accumulatively work to enhance the security of the web services from being 

accessed by unauthorized users. 
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 C# Code Snippet: 

 

 
Calling Web Service  

Web services can be called by following these steps: 

1. Open project in Visual Studio 2010 

 
2. Right Click on the project and select Add Web Reference 

e.g; “YourProject” -> Right Click -> Add Web Reference 
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3. In Add Web Reference dialogue box, put the URL for web services under URL DropDown Box, click Go 

e.g; URL: http://www.bolist.se/service/SupplierCustomer.asmx 

 
4. Server will look for it and return with developed Modules on that service 

5. Add service name to call the related module in your class 

e.g; Web reference name: SupplierCustomer 

http://www.bolist.se/service/SupplierCustomer.asmx
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6. Pressing “Add Reference” button will lead to adding web service in the project 

 
7. Function can be called by declaring object for newly added service 

e.g; SupplierCustomer.Service serv = new SupplierCustomer.Service(); 

serv.AddSalesInfo(“ABC”,45.50); 
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8. Bingo! It’s done. 
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