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Abstract - This paper describes an algorithm for integrating 

heterogeneous data in a slow internet connection. The focus is 

on the problems of higher volume of data stored in 

heterogeneous relational databases with uncertain schema.  

The web service application for implementation was 

developed using Visual Basic.NET. The validation and test 

cases uses demographical surveillance data sets as well as 

baseline census data for sample vital registration with verbal 

autopsy. The result indicates that the proposed algorithm is 

capable of transferring data across the internet with higher 

disconnection. The authors acknowledge that some parts of 

this paper appear in PACT 2014. 
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1. Introduction 
 

The applications of the internet and other related 

technologies in the health care industries have potentially 

improved the access, effectiveness, efficiency as well as 

quality of clinical and business process utilized by 
healthcare organizations and practitioners [1].  It is argued 

in[2]  that an e-Health is growing up  and has been 

changing how healthcare is managed in the world.  A 

major concern imposed by e-Health systems is the 

integration and interoperability of the different medical 

applications and services regarding design goal, 

developer’s philosophy, ownership or specific medical 

domain [3]. The problem of heterogeneous data in cross-

system integration is due to lack of standards in e-Health 

platform [4]. Data integration is concerned with providing 

a uniform access to a set of data sources through a unified 

representation of the data called global schema [5], and a 
mapping specifying the relation between the global 

schema and the sources. The topic is difficult but still 

important in the field of computer science, and it is much 

challenging topic in the domain of bioinformatics due to 

new research in DNA sequencing[6]. However, new 

generation of internet based health information system 

intends to meet the challenge of new economy concerning 

requirement for higher efficiency, efficacy and higher 

quality of care and welfare [2]. Nonetheless, when 

composing web services, health data integration is useful 

to analyze and compute the overall operational properties 

of the organization in needs [7-9]. This allows and 

organization to translate the vision into other business 

process more efficiently. It is eminent in [7] that web 

service constitute an emerging technology for which 
potential applications are unlimited. Web services offer a 

particular natural and important application for interface 

formalisms [10]. It may be designed to interact with other 

web services which have been implemented by different 

vendor. Since web services can be designed according to 

operational matrixes [11]; its implementation requires 

understanding of the infrastructure in place. Even though 

web service provides a good infrastructure layer, but still  

integration demands a higher level broker’s architecture 

layer [9]. It is depicted in[12] that many existing efforts on 

e-Health records mainly focus on hospitals or medical 
institutions within the organization and few are directly 

oriented to patients. The strong demand in healthcare 

planning; and current increase in health researches that 

build independent data repository call for the creation of 

an integration system architecture that creates 

heterogeneous data sets from operational databases to the 

centralized data repository in order to provide service to 

individual needs. 

 

It is claimed in [7] that while in many other applications 

domain the web service is deployed to integrated computer 

applications by different enterprises, its application in 
healthcare is rare and currently limited. An alert in [13] 

gives developer’s view that when dealing with data 

integration computing  the issues such as low bandwidth, 

higher latency wireless network, loss of network 

connection and network failure need to be dealt with. Data 
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integration framework proposed in many of medical care 

or health field researches, concentrate on naming, 

semantic, ontology heterogeneity or specific domain of 

disease. Despite many researches that have been done in 

the field, no prime solution have been achieved [4]. The 

web service framework discussed in [7] focused on 
prenatal, obstetrical and neonatal clinical decision support. 

The Web service architecture proposed in [14] pay 

attention on cross- system personalization and ontology 

based user model for personalization of information. The 

service oriented data architecture discussed in [9] 

addresses the issue of large scale data integration on 

demand, where the concept of software as a service and 

binding mechanism is the primary focus.  

 

Both general architecture proposed in[15]  and in[4] for 

integrating heterogeneous databases is more concerned 

with semantic mediation approach based on ontology. 
Therefore, the Ontology Web Language (OWL) was the 

main concern and the scenario is run using pathology of 

cancers database. For that reasons, author claim that data 

integration architecture in healthcare integration 

addressing the issue of bandwidth in web service 

architecture, as well as heterogeneity of data set platforms 

is rarely anticipated in building software application.  

 

1.1. General Architecture of Web Service 
Technology 

 

Web service is a GUI less web application. The term web 

service  describes  a standardized way of integrating web 

based application using the Extensible Markup Language 

(XML), Simple Object Access Protocol (SOAP), Web 

service description Language (WSDL) and Universal 

Description, Discovery and Integration UDDI open 

standards over the internet protocol backbone [16, 17].  
The XML is used to tag the data, SOAP is used to transfer 

the data, WSDL is used for describing the service 

available and UDDI is used for listening what service are 

available[18].  A UDDI registry offers a standard 

mechanism to classify, catalogue, and manage Web 

service so that they can be discovered and consumed. The 

UDDI API is an interface that accept XML message 

wrapper in SOAP envelope. All UDDI  interaction  use  a 

request / response model in which  each   message  

requesting  a service  from a UDDI  registry generates 

some kind  of response. 
 

The general architecture of web service is described in 

Figure 1 below. 

 
Figure 1: Web Service Architecture adopted from (Liu & Yuefan, 2009 ) 

 

Web service is an emerging technology that enables 

disparate applications running on different machine to 

exchange data and integrate with one another without 

requiring additional, proprietary third –party software or 

hardware [19]. The applications that rely on web service 
paradigm can exchange data regardless of the language, 

platform or internal protocol they use. Web service is a 

self describing, self-contained software module available 

via a network. It is capable of completing a task, solve 

problem, or conduct transaction on behalf of a user or 

application. Web service constitutes a distributed 

computer infrastructure made of many different interacting 

application modules trying to communicate over private or 

public network to virtually form a single logical system. 

Web Services are different from Web page in that, Web 

pages are targeted at human users, whereas web service 

are developed for access by human as well as automated 
applications [20].  The web service paradigm allows the 

software as service concept to expand and include the 

delivery of complex business processes and transactions as 

a service. The key concept to web service is service 

oriented architecture. Which is a logical way of designing 

a software system to provide services to either end user 

application or to other service distributed network, via 

published and discoverable interface.  

 

To address the problem of overcoming proprietary system 

running on heterogeneous infrastructure, Web Service 
relay on SOAP and XML based communication protocol 

for exchanging message between computer regardless of 

their operating system, programming environment or 

object model framework. Unlike CORBA which mandate 

on object access protocol SOAP does not. SOAP rather 

defines a model for using simple request and response 

messages written in XML as the basic protocol for 

electronic communication. The SOAP can send and 

receive HTTP packets and process XML messages 

(Scribner, 2000). The goal of SOAP is to diffuse the 

barriers of heterogeneous that separate distributed 

computing platform. SOAP XML document instance is 
called a SOAP message/envelop and is usually carried as 

the payload of some other network protocol. SOAP plays 

the roles of a binding mechanism between two conversing 
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endpoints. The endpoint is simply an HTTP based URL 

that identify a target for a method invocation. It is the goal 

of SOAP to allow for the flexible binding. 

 

There are basically three major roles with the web service 

architecture. These are service provider, service requester, 
and service register. Even though there are more 

advantages of using web service but also there are some 

challenges. These include issues such as web service using 

plain text protocol which is fairly a verbose method to 

identify data. The Hypertext Transfer Protocol (HTTP) 

and HTTPs which are used by web service were not meant 

for long term sessions like those in CORBA where 

connection stays longer. In addition, HTTP and HTTPS 

are stateless, i.e., the interaction between the server and 

client is typically briefly and when there is no data being 

exchanged, the server and client have no knowledge of 

each other [21]. Both XML and SOAP are document-
based protocols and this makes them rather inefficient. 

The SOAP commonly uses HTPP and is therefore very 

scalable in its native form. Our architecture is therefore 

built with the understanding of those challenges. Therefore 

we deployed a technique that allows the service provider 

to transfer data while the execution and processing is done 

without knowledge of the provider. 

 

Organization: The paper is organized as follows:-Section 

II explains the methodology applied to model the web 

service application. Section III describes the experimental 
result of the proposed algorithm. It also enlightens the 

performance analysis of the algorithm. Section IV 

provides general discussion and Finally, Section V gives 

conclusion and future work.  

 

2. Methodology 
 
A survey was conducted in 8 branches of Ifakara Health 

Institute in order to identify the state of art of the IT 

Infrastructure and setting. The visited branched are shown 

in Figure 2 bellow. A  Use Case Model was applied to 

identify the entities and class diagram required to develop 

the algorithm. Post collected data set of Demographic 

Surveillance from Ifakara center was used to test the 

algorithm for data transfer between one network domain 

and another. In addition, the performance of the algorithm 

was carried out between and across a network of different 

platforms and the time taken to transfer data across 
varying database engines was observed. Setting for the 

testing was done with wireless network. The API was 

developed using Microsoft Visual Studio 2010 and Visual 

Basic .NET was the main programming language. The 

Staging Database was configured by SQL server 2008 R2 

while Operation Database was varying. A class module 

was developed that created linked server on the fly. The 

performance of each engine was also carried out and three 

relations were chosen for analysis. 

 

 
 

Figure 2:  Tanzania Map showing with Hospital with IHI Projects 

 

3. Finding and Experimental Result 
 

3.1 Survey Results 
 

The survey results indicate that Finance is an aspect that 

makes many projects fail or succeed. Constraints with 

schedule and costs are always inherent in software 
application development. Staying within budget is an 

obvious concern because over expenditure always deter 

the project completion [22]. In this research, it is argued 

that the amount invested in IT facilities reflects the extent 

to which IT services is delivered. The finance aspect must 

address the issues of resource committed to innovation-

related activities, training, rewards as well as revenues. 

This argument is in support of the WHO health system 

conceptual framework [23]. Even though research findings 

indicate that there is a positive correlation between the 

finance for IT and the process of data integration but the 
observed relation does not necessarily imply a causal 

relationship.  

 

The question of whether IT department relatively needs 

more finance depends on the organizational mission in 

improving the quality of IT service aiming at efficiency 

and productivity. Further findings reveal that poor services 

in IT are associated with existing IT Infrastructure and 

organizational commitment on IT. Many branches have IT 

infrastructure which has non-uniformity of devices with 

connectivity like D-Links, Cisco or ZyXEL being 

connected at the same infrastructure, such connection may 
reduce data speed in the network and results into poor IT 

services. Furthermore, the finding indicates that there is an 

improper use of voice call and unnecessary downloading. 

Two centers were more affected by such improper uses of 
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internet that is Ifakara center in Morogoro and Kinondo 

center in Dar es Salaam.  

 

Since collaboration across organizations on data sharing 

implies joint responsibility and shared procedures, it 

follows that any legitimacy damage and loss of integrity 
on data should adhere to policy frameworks. Any dispute 

arising cannot be cordially settled between parties in 

collaboration without an arbitrator. The absence of clear 

policy in the framework in the organization may lead to 

loss of rights to one party as far as information integration 

and sharing is concerned. It is therefore, argued in this 

research that IT policy is the determinant of the smooth 

running of data integration and sharing. If there are no 

guidelines in data sharing, access and retrieval of scientific 

findings may lead to misunderstanding among the parties 

and cause legal action against proper use of the data. One 

can argue that Technology and policy should not privilege 
the supply side to the detriment of the demand side of the 

innovation process. The important aspect of policy shifting 

to be emphasized in the organization is the implication 

change from optimizing policy makers to the adaptive 

policy makers. Policy is no longer about correcting 

imperfect incentives for private agents but it is rather 

about facilitating the emergence of new opportunity by 

building innovation infrastructure. Policy and Innovation 

are intertwined such that feedback from diffusion process 

shapes considerably the development of technology. 

However, it should be designed such that it distinguishes 
between the promotion of innovation and spreading of 

innovation within and outside the organization.  

 

From figure 3 the findings concerning mostly used 

database indicate that DB2, Dbase and Oracle are not used 

at all with any project group. Access FoxPro and MySQL 

were frequently used by the project. 

 

 
     

Figure 3: Frequently used Database at IHI 

 

The survey also found that the bandwidth installation 

differed from one branch to another. Many branches were 

installed with bandwidth between 256kbs- 512Kns and 1-5 

mbps. Only one branch had installed 2Gbps. The 

management and utilization of this bandwidth had 

challenges which are associated with the lack of IT policy 

in the organization. The analysis indicates that the 

organization with fair uses of the internet can use an 

average message size of around 50kbs but in some cases 

mail server for a higher user would burn through about 
7.5Mb per day. Adding some protocol overhead a value 

can come closer to 8Mb. In such environment it is worthy 

to install 8Mbps.   However this simple estimate 

overlooked the real confounding factors. An active mail 

server will be attacked by spam. Spam is generally 

estimated to outnumber real mail by around 8-

9:1.Therefore for every legitimates mail traffic there will 

be another 7.2mb of spam traffic. This bumps the average 

data up to 2.2Kbps. which means that 8Mbps connection 

could satisfy the need of only some hundred uses. 

 

Others challenges are due to the use of web TV, Voice 
mail use or Voice over IP including Skype call, Google 

Talk, etc.  Web Tv traffic exhibit many of the same 

property.  Therefore if a user in an organization connects 

to web TV then more slowness is experienced on the 

internet. There is no much effect on uploads unless you are 

uploading to YouTube or similar however the down 

streaming usage is very intensive.  For example, un-cached 

visit to the ARS Technical for pages will provoke about 

750Kb of traffic; the BBC News would utilize 650Kb and 

CNN about 900Kb while the Verge would consume 

7.36MB. Despite the browse caching techniques to reduce 
traffic, but web browser considerably consume more 

amount of bandwidth. In case there is a streaming media 

the situation can considerably be worse. The current uses 

of Google Apps also have detrimental effect on the 

utilization of the Bandwidth in the organization which 

does not have a control. Therefore, network administration 

need to have a clear policy that can guide them to monitor 

the bandwidth and be able to manage the internet traffic at 

the time of congestion. Hence, one can argue that, the 

associated cost and bandwidth availability, both limits the 

bandwidth of organizations. This forces the organizations 

to consider not the amount of bandwidth they utilize but 
rather the amount they need. 

 

3.2  Experimental Results 
  

A total of five heterogeneous databases engine 

applications ware configured, i.e., MySQL, Fox Pro, MS 

Access, SS Ce and MS SQL Server. The   configured 

database engines configured ware selected because they 

are frequently used to store data in different projects. The 
goal of the proposed architecture is to exchange health 

information between operational databases (OPD) and the 

staging database (SDB). The OPD are heterogeneous in 

nature because they contain data from different projects 

developed from different database platforms with different 
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philosophy. The requirement of the OPD to SDB is to 

create an intermediary data format that is acceptable and 

understood to all health research scientists. The API was 

developed using .NET framework which actually is based 

on Active X control. The Active X is one part of Microsoft 

object oriented programming interaction technology that is 
built on the Components Object Model (COM). The 

Active X control uses the COM interface and runs in an 

ActiveX environment called containers on the same 

computer or in a distributed network consisting of 

windows. The SOAP technology was used for transmitting 

data between OPD and SDB.   

 

3.3 UML Model  for Data Integration 
 
A web service is based on communication between 

components. The communication services includes service 

request, service definition, and service responses. Using 

those invoked components, a proper application operation 

service is requested and executed. Our design comprised 

of six major Objects where by three of them are server 

components, one is a client component, and another is 

external actor. These include methods such as 

Actor_event(), Client(), StartSending(), Sending(),  and 

EndSending(), and DataManager(). The sequence diagram 

of the Exporting data from OPD to the SDB is describes 

Fig.1. In the process of the data synchronization, the web 
service object task is to implement business logic 

according to the request from the clients (i.e., srv.asm). It 

listens to the client request and responds as early as 

possible to the requester. 

 

 

 
 

Fig 4: Sequence Diagram for Data Integration 

 

1) Actor_event (): The process of data integration starts 

by the Actor providing the dataset to be transferred 

across the network. The Actor provides the location of 

client database and selects which entities to be 

transferred. The client application responds by 

providing a list of index and constraints, table schema, 

data source type, and bind connection to the server. 

The following are list of functions in the Actor side: 

browse(), getschema(), GetURL(), GettableIndex(), 

Readdata(), getLength(). The GettableIndex() method 

is responsible to ensure that new schema generated in 

the global database enforce constrain. The use of well-
formed indexes simplifies the query processing in any 

Relation database management. Even though there is 

negative effect in using index such as re-adjustment 

whenever deletion or insertion operation occurs but 

the positive effects overweigh the negative effects. 

 

2) Start sending method: This method initiates 

temporary file and generates the schema of the 

receiving objects. It defines how data table schema is 

to be implemented. The start method returns the 

directory where data will be executed temporarily in 

the staging database. The input to this method  is i) 
Database_source():describing schema of the  database 

source, ii) Source_type():describing Database  type, 

iii) Data():describing initial  byte which is sent from 

client, iv) Length():describing original length  of the 

source data  and v) Index():describing list of primary 

keys  of the  source table. 

 

3) Send data method: The send data method is 

responsible for appending data to a temporary file. It 

receives information of the location of the temporary 

file and items to be appended from the client.  Once 
the location is known the object keep appending the 

data as it received them. The send data passes the file 

location which was created by the start method. It 

passes database file, table name, data type, data length 

and index through SOAP envelop to the server.  It 

uses xml file to fold the data. During the appending 

process the method load file (byte format) in memory 

and deletes the file from the physical location. From 

the main memory the send data method add rows and 

saves it back to the same location in xml format. Since 

data are encrypted and zipped the send data method 

reverses the process. The send data method repeats the 
process according to the request (execute all table 

selected). The Senddata() method then end over the 

service to the  Endsending() method. 

 

4) End sending method: This method has two 

responsibilities: to terminate the connection between 

the client and server so that execution may proceed in 

lower level. And to create new thread which executes 

data to the server. Because execution may take long 

times, the end sending method release the resources so 

that client can proceeds for other activities while 
Server proceeds with executions. 
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5) Data manager:  This is a thread method. It has 

parameters which obviously is a location of the 

temporary file.  When initiated the thread knows the 

address of the initiator and therefore delegates 

execution to the appropriate method. Three methods 

are involved. Newfunction(), Executequery(), 

Uncompresdata(Byte, length) provides method and 

properties for compressing and decompressing stream 

using  the deflate algorithm. 

 

3.4 The Technique Deployed  
 

The techniques deployed were the use of web service with 

SOAP protocol at the data transfer level and use of Linked 

server at the execution level. The linked server was used to 
map the data type and allows insert and update operation 

of T-SQL. The techniques ware to read data direct to the 

data table and change them to bytes then encrypt and 

compress, then transfer them over SOAP protocol to the 

centralized server. At the execution level the data table is 

decrypted, uncompressed, and translated from bytes to a 

data table. A database with similar schema is then created 

to allow linking with that database in the staging database. 

This technique allows the integration of data with 

uncertainty. 

 

3.5 Data Serialization Approach 
 

In a distributed environment, synchronizing data with 

TCP/IP is very challenging because it needs handshaking 

and a continuous connection between the client and central 

server. Insufficient timeout and expiration mechanism 

leading to brute-force and replay back is experienced in 

TCP/IP protocol. The Serialization techniques for data 

transfer between the client and server was deployed. The 
objective of serialization is to find non-serial schedules 

allowing transactions to execute concurrently without 

interference, thereby producing a database state that 

mimics serial execution. Each transaction is executed 

consecutively without any interleave operation from other 

transactions. A schedule S consists of a sequence of 

operations from a set of n  transactions  { }nTTT ,..., 21  

subject to the constraint that the order of operations for 

each transaction is preserved in the schedule. Thus, for 

each transaction iT in schedule S , the order of operations 

in iT  must be the same in schedule S . In each transaction 

only a single row is sent in a serial schedule. Once a 

record is successfully updated in the central database it is 

blocked from the client side and then the next record is 

sent. This approach of scheduling of the transactions 

ensures that only new record is transacted at any 

synchronization process.  
 

3.6 The Algorithm to Transfer Data in Low 

Bandwidth Area 
 

The algorithm that performs Insertion and Update 

operation at the execution level is presented as follows:  

Let L be the database with table TL at the operational 

database and S be the database with table TS at the staging 

database. Assume that the schema of TS 
was created using 

the schema of TL 
so that TL 

⊨ TS at a certain timet . If both 

tables have the specific attribute A  in their schema and 

constraint C then the attribute A takes its value from a 

given set V. Let VL 
be the set of values that occurs in TL * 

A and Let VS 
  be the set of values occurring in TS * A.  

Therefore, for each inner join transaction of (TL TS) 

there are some values v such that SL Vvv ∉∃ : . These 

values are the ones that need INSERT operation; the rest 
requires UPDATE operation. The algorithms that filter 

these values from both tables run as follows:  

 

1. CreateLinkedServer(SQLConnectionString,DBLocatio

n):This method create linked server of the local 

database with the  staging database  so that that  a T-

SQL can  run on  both tables.  

2. For each table selected in (TL) 

3. GetTempdata ( iT ): The query  runs to produce 

temporary table: T1 ←  π{ TL (A1,..,An)(σ c
( TL) ) }: 

This gets selected column of the schema  TL in  this 

case Φ=c   because the aim is to select all data from 

source to destination. 

4. GetTemp2data(): The next query  runs projection over  

equijoin  to produce: 

 T2 ←π {T2 (A1,…,An)(TL TS)}  This join operation 

will result on values V such that  SVvv ∈∀ :  these are 

the values that need update on TS and therefore allow us to 

perform update operation. 

5.  If  there are some values V on T2 such that  Φ≠2v  

then  

6. UPDATE <Table> SET <UPDATECULUMNS> 

FROM <Table> INNER JOIN #TEMP2 ON 

<INNER2JOINCOLUMNS> End if 

7. GetDifferentData():The next query Q runs to generate 

the difference of T1and T2, using the equijoin 

expression that is,  T1 ←   π {T1(A1,…An) } - π { 

T2(A1,…An) ( T1 T2)  } ≡ T1 ←T1-(TL TS ). 

These are the values that need to be Inserted  into 

Table TS 
and therefore we perform T-SQL for 

Insertion 

8.  If  there are some values V of  T1 such that  Φ≠1v  

then 

9. ( INSERT INTO <Table> SELECT * FROM 

#TEMP1)    // do insert operation   End if 
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10. Loop for next Table, i.e., ( Ti+1) 

11. GetcleanTemp(): DELETE FROM #TEMP1 WHERE 

<WHEREIN>// This method clean all instances of the 

Temp file location 

 
Analysis: At Line 1 the component defined inside an 
integration service makes a physical connection so that 

data storage at run time can be made. The source adapter 

reads data from the source and then passes it on to the flow 

for transformation while the destination adapter is 

prepared ready to load the transformed data to the 

destination. At Line 3 a table schema T1 and its data is 

created and appended into a temporary file as an xml file. 

This is done by projection over selection. A duplicate of 

the Table T1 is created at Line 4 to produce T2 by creating 

a join between the source table TL and destination table TS. 

This will result into tuples of TS that matches tuples of TL. 

If T2 has records then we are assured that there are data 
that need update. At Line 7 we overwrite T1 by getting the 

difference of T1 - T2; this result in tuples that need the 

insertion operation. The Insert operation is done by T-SQL 

at Line 9. The loop continues to get the next Ti+1 in the list. 

Finally, the algorithm clears all temporary files at Line 11 

and terminates. The operation starting from Line 4 is done 

on the server side freeing the client machine to perform 

other service and hence reduce the chance of internet 

disconnection. It is apparent from this analysis that 

integrity constraints are expressed on the global schema Ti 

to better represent the domain of interest and simplify the 
equijoin operation within attributes and between table’s 

schemas. 

 

3.7  Performance  Analysis of Each Engine in Data 

Integration 
 

In order to measure performance of each database 
platform, four database engines were set up as an 

Operational Database (OPD) and one as Staging Database 

(SDB). The source databases originated from demographic 

surveillance in which five relations were chosen: i) 

Individual relation had 133,004 tuples with 13 attributes 

and size of 26.04 MB. ii) Location relation had 32,073 

tuples with 17 attributes and size of 16.25 MB. iii) 

Observation relation had 173,466 tuples with 10 attributes 

and size of 13 MB, iv) Outmigration had 26,219 tuples 

with 23 attributes, and 12 MB, and v) Social group had 

32151 tuples with 8 attributes and size of 4.50 MB.  From 
Figure 3 the result indicates that MySQL engine was faster 

than others, followed by Fox Pro engine, and then Jet 

engine. SS Ce engine was found to be slow. From this 

result we argued that it is much better to collect data with 

MySQL open source database.   

 
 

Figure 3: Transfer and execution of Various Database Engines 

 

4. General Discussion 
 
Mapping: The main challenge in data integration is the 

mapping of the data type and size. In order to resolve the 

problem of translation of data types the Linked server over 

other applications was adopted. Even though XML is 

preferred in web service, it requires looping through each 

node of data item. Unfortunately, there are some data 

types that don’t find corresponding type on some 
databases. For example, “Enum or Set” in MySQL does 

not find correspondent data in access or Fox Pro. Data 

defined in SQL Server as text (maximum=400) will create 

loss of information when down casting to MS Access or 

Fox Pro with maximum of 256 sizes.  Since data sources 

are in general autonomous, the data provided by the 

sources are likely not to satisfy the constraints on the 

global schema integration.  

 

Security: Health data are very sensitive and therefore 

implicit or explicit details can strongly influence 
interpretation and action [24]. Data capture with an 

appropriate level of explicit details will be suitable for 

transformation and re-use. It follows that security becomes 

an important aspect in data integration. There are several 

levels of security; and health information system 

implementers are eager to enforce security at all levels.  If 

the access control mechanism is too restricted then it could 

become a burden for the user who needs to access data. 

Likewise, if the access control mechanism is too loose 

then protection of information and resource cannot be 

guaranteed. Therefore, a precise access control mechanism 

is required to deal with the level of unpredictability of 
typical healthcare application[25] [16]. However, doing so 

would make the system unreliable and of less efficiency. 

In this case security service is provided at the data view 

layer. Through that way, secure messages are exchanged 

provides end-to-end security. 
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Configuration: Configuration challenges include the 

accessibility to the local directories (LD) in which Temp 

directory of IIS can only be accessed by IIS user. If 

windows authentication (connection string) of the database 

is used then there is no hassles problem with access to the 

local directory. If SQL authentication is used then a 
problem arises that a SQL server user can not access the 

temp directory. The solution is to define temp directory 

such that a SQL user and IIS user can access it and 

therefore instead of using common temp directory we 

created and place a folder in a local drive where both can 

be accessed by IIS user and SQL authentication. 

 

Software testing: An important aspect of software 

development is software testing. Testing job seems to have 

unique characteristics of generating more work on doing 

work.  Furthermore it is claimed in[25] that software 

testing has paid little attention in offshore production. 
Many studies on software testing conclude that non-

technical factors, such as social and organizational factors 

have a significant influence on the way software testing is 

performed in an organization and hence contribute to 

software failure or success. Software testing challenges 

should be seen as social challenges [26]. With no doubt, 

design of software architecture is influenced by 

dependencies between individual requirement 

specifications[27]. 

 

Down casting: Down casting is useful when the type of 
the value referenced by the parent variable is known and 

often is used when passing a value as parameter. Mapping 

of data type to match the uncertainty schemas from a 

higher database such as SQL Server to a lower engine 

requires down casting.  The text string maximum in SQL 

server is 400 in size while the text string maximum in jet 

engine is 256; meanwhile Fox Pro has characters with 

maximum of 254 sizes. It follows that down casting of 400 

to 256 size imposes some problem. This problem is 

sometimes called backward compatibility. 

 

5. Related Work 
 

Some integration architecture such as CORBA has long 

stay connection allowing batch looping algorithm for  data 

 integration (Blobel, 2002)  while  some integration 

architecture are implemented in higher bandwidth 

environment allowing programmer to  open two 
connections during data exchange between two system 

(Bertolini, Schäf, & Stolz, 2012). Furthermore, in steady 

organization database relations has certain schema 

allowing the use of store procedure during data integration 

(Dong, Halevy, & Yu, 2009; Pon & Critchlow, 2005). 

When data integration has to be done in the same network 

or personal computer then batch looping algorithm still 

becomes efficient.  This is not the case where data set is 

distributed across a network. This paper proposes an 

algorithm that integrates data in an environment with 

uncertain schema of the data sets and poor network 

infrastructure with higher latency. 

 

6. Conclusion and Future Works 
 

It is concluded that despite practical challenges in data 

integration; integrating big data sets in a low bandwidth 

environment requires mapping rules that deploy 

mechanism of mapping from heterogeneous data to 

homogenous data and vice versa. The proposed 

architecture can be useful to provide scientists with timely 
data for modeling. The model also unifies and provides a 

broader population of data set and wide set of health 

indicators to epidemiologists than it used to be in a 

traditional approach of requesting and integrating pieces of 

data using CD-ROM. It is anticipated that the design 

architecture provides a novel web service infrastructure 

implementation of distributed data, and evaluating the web 

service paradigm in a low bandwidth environment. The 

algorithm applied can cut off the transfer and execution 

time to (2On) and hence it is cost effective in terms of 

time. It is therefore, capable of transferring data in a 
network with higher disconnection. It is also noted that, 

despite of practical challenges in data integration, the 

process of integrating health data sets in a low bandwidth 

environment require a mapping rules that deploy 

mechanism of mapping from heterogeneous to 

homogenous and localizing the execution operation. It is 

also concluded that, the use of IT in healthcare will always 

be one of the key factor in healthcare practice and will 

always transform the way practitioners, patients, and 

consumers interact to improve the health status of the 

patients.  

 
The following are recommended as further works:- firstly; 

the complexity of state-of the–art security architecture can 

make complexity in health data. Therefore, more research 

is required to provide a cost effective solution for 

healthcare integration. Secondly; due to the fact that new 

data sources are gradually emerging in health sectors 

especially on genetic data for personalized medicine, more 

research are requires on how to provides solution that 

yields a coherent and shared information for each 

individual needs. 
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