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Abstract. There are a number of ways to retrieve and analyse data already in a 

database however it can be more difficult to enter data which has originally 

been stored in different sources and formats. My master’s thesis focuses on 

investigating a generic, platform independent way to simplify the population of 

databases. The proposed solution is a Web service based system which will 

supply essential data management functionally such as inserting, updating, 

deleting and retrieval of data. These functions will allow developers to easily 

customize their own data loading applications depending on local data sources, 

data formats and users’ requirements. Currently, we are designing and 

implementing a data management Web service prototype in order to evaluate 

how it can facilitate developers to build client applications to load original data 

from multiple data sources and applications. 
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1 Introduction 

Databases often need to be accessed from a variety of different applications, so there 

are many ways to retrieve data from the databases. Some data providers supply data 

extracting Web services in order to allow users to create new client applications [1]. 

For example, developers can build a data analysis application which obtains data from 

a public database via a Web service.  

Where we have a complex database which is designed for a large community of 

users there are often problems with data entry. The original data may be stored by 

different types of users in a number of different ways. There are number of difficulties 

with loading such data into a database:  First, the target database structure might be 

different from the original data structure, so the original data can not be imported 

directly to the target database tables. Second, the original data formats may be 

different from the target database. Third, the original data may come from a variety of 

sources, applications, and platforms such as text documents in a pocket PC, Excel 



spread sheets on a Windows OS, database tables on a Linux OS or statistical 

applications developed in different programming languages.  

These issues can cause difficulties when a diverse community of users needs to 

populate a large shared database. To create applications for inserting data, developers 

have to understand the database schema which may include several tables, triggers, 

sequences, database functions and referential integrity constraints.  Also, the original 

data will need to be transformed into a format that is able to be inserted into the 

various tables in the database.  Assisting users to transform data for inserting into the 

target database is a critical and complicated process.  For example, it is necessary to 

consider operations such as reformatting data types, handling duplicate records, and 

checking for invalid data. It is difficult to provide all this functionality in a way that 

can satisfy different users’ requirements, because the original data sources and 

formats can be very different in each organization. Data loading software which is 

suitable for one group of users, may be inappropriate for other clients at different 

sites. 

Our solution proposes separating the data loading functions from the local 

applications.  For instance, the input data checks, data transformation (separating data 

into the appropriate tables) and error handling are common procedures for all users 

involved in data loading. If a cross platform software component is provided to 

encapsulate these common procedures then end user developers can more easily tailor 

their own applications at the client end. We look at how Web services can address 

these issues. Designers could provide a data loading Web service which encapsulates 

the complex data model and provides the common data loading processes (input data 

checks, data transformation and error handling) through a simple programming 

interface. A Web service is a cross platform technique which allows original data to 

be passed from any data source by XML messages via HTTP protocol. 

2 An example of a large database 

As an example of a large database with a diverse community of users we look at 

Germinate [2].  Geminate is an international database system for storing plant genetic 

resources and related information. It is a data integration system which contains plant 

description information, and plant genotype and phenotype data. The Germinate data 

model has been published for the community of users by Scottish Crop Research 

Institutions (SCRI). The New Zealand Institute for Crop & Food Research Limited 

(CFR) is interested in storing their plant data for crops such as onions and oats in 

Germinate. Currently the data at CFR is stored in a variety of different sources, such 

as Excel spreadsheets, Access databases, and other applications, and there are 

difficulties with loading it into Germinate. Each user has to transform their data to get 

it into the appropriate format for loading in Germinate. We will investigate a Web 

service as a way to create a data management application that will facilitate loading 

data from various sources. 



   

3 Data management system overview 

In this work, we attempt to centralize the data loading functions as much as possible, 

so that the individual applications for each client can be smaller and quicker to 

develop. We propose using a data management Web service to help developers 

communicate with Germinate. The Web service will be accessible from any 

programming language via the network. For example, client implementations for 

various tools (like Access, Excel or Web clients) will be able to easily use the Web 

service to interact with the database. In order to minimize the efforts of client 

applications developers, we will also develop client side toolkits which will provide 

simple functions to help developers invoke the Web service. Currently, we are 

developing VBA client side toolkits for Microsoft Excel and Access solutions, but the 

toolkits can be provided in many languages such as Java, C# or PHP depending on the 

particular client application. 

The proposed system (Fig. 1.) includes three modules: (1) User interface (2) Client 

side toolkit (3) Data access Web service. This structure means that developers need 

only add a few lines of code to pass the relevant parameters from the user interface to 

the toolkit in order to call a function of the data access Web service.  
 

 

Fig. 1. Overview of data management system architecture(circled figures indicate each module) 

The Web service acts as a data access component, which can hide the complex data 

model and SQL query operations [3]. The service provides essential functionality to 

interact with the database such as inserting, selecting, updating and deleting data 

operations.  

Inserting data is the most complex operation.  For example a typical insertion 

operation at CFR will include about 20 pieces of information which need to be 

inserted into up to 18 different tables in Germinate. Our Web service insert function 

will receive the information from client applications and direct the data into the 

correct Germinate tables using SQL commands. The insert data function will allow 

users to supply all relevant data for entry as a unit, so they do not need to worry about 

which table each field of data should go into. In addition, before loading the data, the 

Web service will check the user’s input data to ensure integrity. For example, the 

function will check for duplicate records, incorrect data formats (e.g. date formats) 

and invalid inputs (e.g. wrong institution codes). If invalid data is being loaded, the 

function will return error messages to client applications. 

The client toolkits (Fig. 2) can be incorporated into a variety of different user 

interfaces to communicate with the Web service. For example, a PHP toolkit could be 



developed for use with Web data entry interfaces, and a VBA toolkit could be built to 

enable batch processes such as submitting several records from an Excel worksheet. 

The developer can provide a GUI to allow users to enter data and then pass this data 

to the client toolkits. After that, the toolkit will transfer the data as parameters of an 

XML request, which calls the appropriate data access functions of the Web service. 

Whether the transaction succeeds or fails, the web service function sends 

understandable response messages to the client applications.  

 
 
Fig. 2. Invoking the Web service from a user interface via a client toolkit  

4 Conclusion and future work 

This paper presents a Web service based data management system, which allows 

client applications to be easily customized for local data sources, formats, data 

arrangements and user requirements.  Client toolkits can be supplied for a variety of 

platforms to enable users to access the Web service in a convenient and transparent 

manner. For example, they will be able to simply load data from spreadsheets, 

databases and other applications directly into a database via the Web service.  

In the future, we may look at other Web services issues such as performance and 

security. For example, we may attempt to optimize the Web service to reduce XML 

parsing time, and improve the Web service security to provide a robust system via the 

Internet.   
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