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Abstract
Interoperability between e-government web services is an 
important issue. Its importance is not only to link up backend 
information systems but also to provide meaningful services to 
citizens. But heterogeneities at data, hardware and operating 
system level should be resolved so that a single access point to 
government services via web can be provided without having to 
modify the existing functionalities of information systems. This 
paper will review data heterogeneity problem and stresses the 
need of formulating framework for semantic interoperability of 
web services within one stop web portals. 
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I. Introduction 
The following fig.1 illustrates search process in government 
web portals [12].

Fig. 1: Search process in government web portals

Problems with this kind of approach are: web portals behave as 
search engines for displaying the list of web site addresses to the 
inquirer and does no transaction processing. Such list can be 
browsed using search engines such as Google, Yahoo or MSN.  
As a solution, one stop portals for government e-services were 
proposed. The key aspect of one stop portals is interoperability 
between e-services offered by different departments. Benefits 
of interoperability are [14]:

Bundling different services to the same customer.• 
Data interchange between geographical dispersed • 
agencies.
Exchanging metadata such as directories and • 
descriptions.
Services as identity management• 

But e-government practices in India are project-specific, 
implementation and integration differs from state to state and 
are not nation-wide[1,19]. Hence we require interoperability 
within e-government web services. This is the ability of two or 
more government information and communications technology 
(ICT) systems or components to exchange information and

to use the information that has been exchanged to improve 
governance [2]. Even though Key technologies such as Service 
Oriented Architecture and web services provide interoperability 
in distributed, heterogeneous environments but managing 
semantic differences in such environments remains key issue 
[18]. Semantic interoperability is the capability of different 
information systems to communicate information consistent 
with the intended meaning of the encoded information. This is 
quite often required in one stop government portals, especially 
when a task requires data exchange between heterogeneous 
(data level) web services. The present paper will focus on 
data heterogeneity problem which can be solved by means of 
proactive approach (schema matching).  i.e we need to identify 
mappings between WSDL (web service schema) documents of 
a group of web services involved in solving a task as the current 
standard technologies for web services (e.g. WSDL) provide 
only syntactical description of their functionalities, without 
any definition about what the syntactic definition might mean 
[13] . For this a study on the WSDL documents of existing 
web services of one stop portals (in India) is to be made and 
interoperability framework should be developed.

II. Literature Survey
e-Government is an electronic interaction between government 
services and requirements of end users which can occur as 
government and citizen (G2C) such as eseva, government and 
businesses (G2B) such as CARD, and between government 
agencies (G2G) such as smartgov. 
Definition of One stop portal as given in [9-11]

One-stop government refers to the integration of public • 
services from a customer’s point of view
One-stop Government refers to a single point of access to • 
electronic services and information offered by different 
public authorities where all public authorities are 
interconnected and that the citizen is able to access public 
services by a single point even if these services are provided 
by different public authorities or private service providers. 
It further requires that the citizen is able to access these 
services in a well structured and well understandable 
manner meeting his/her perspectives and needs.
The citizens, businesses and other authorities have 24 • 
hours access to integrated public services through a 
single point even if these services are actually provided 
by different departments or authorities from their home, 
their offices or even on the move.

Even though one stop portals were evolved as a solution, which 
are supposed to do:

User selects the task 1. 
User initiates the transaction2. 
Relevant site or sites are connected and communication 3. 
between the services of one stop portal and individual 
information sites is established

Sometimes tasks given by the end user require processing 
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of two or more information systems which may result to 
manual intervention and also movement among the specific 
department’s web sites: 
Case study 1: Consider the first Web service available at [7] 
with 54 attributes that returns an address for a listed telephone 
number and the second web service available at [8] with 67 
attributes that uses an address to provide demographic and 
logistical information. The collective data from these services 
can be to make strategic marketing decisions. Problem is that 
output of [7-8] services are not compatible and requires data 
conflicts at various levels (schematic, syntax, intension) to be 
resolved.
Case study 2: The following web service Fig. 2 hosted at [Online] 
Available: http://www. irrigation.ap.gov.in/ gives cumulative 
surplus into sea at various barrages (Dowalaiswaram, prakasam 
etc) in units TMC. For this input parameter is date in the form of 
yyyy-mm-dd. The main objective of this website is : takes care 
of the irrigation needs of the state of Andhra Pradesh and thus 
helps address one of the basic needs of the mankind, i.e., food, 
by providing water to the crops through its system comprising 
Reservoirs, Canals and other related infrastructure. One of 
the objective of  [Online] Available:  www.apwsipnsp.gov.in is 
to coordinate between Agriculture Dept., I&CAD Dept., Ground 
water Dept. Interoperability between these two websites is 
necessary for farmers and is not provided. Also users may 
want to customize the web service in various ways such as to 
give information about one specific barrage or reservoir , to get 
output in terms of gallons (instead of TMC) etc. This example 
shows the need for semantic interoperability between web 
services.

Fig. 2: [Online] Available: http://irrigation.cgg.gov.in/
reservoirssms/jsp/ Report Reservoir .jsp ?sdate = 20 10-03-
15  

Case study 3:BSNL bill payment is provided by many websites 
such as BSNL, eseva, aponline etc and each of the system 
behaves as autonomous information systems as shown in fig. 
3.

Fig. 3: [Online] Available: http://portal.bsnl.in/portal/aspxfiles/
login.aspx 
This web service asks for personal information , bill details, 
shows bill amount details and asks for bank details for 
payment. Fig. 4 shows the same web service hosted at eseva 
for BSNL online bill payment and works as autonomous. Instead 
[Online] Available: http://www.esevaonline.com/ could take 
the information such as phoneno/mobileno and unique id/
accounno from the end user and pass this information to portal.
bsnl.in/portal/aspxfiles/login.aspx   But this requires semantic 
interoperability between the information systems. It is also 
available in [Online] Available: https://secure.aponline.gov.in/
CitizenPortal/UserInterface/Citizen/Login Form.aspx 

Fig. 4: [Online] Available: http://www.esevaonline.com/

Case study 4: [Online] Available: http://www.apagrisnet.gov.in 
(in telugu) as shown in Fig. 5 (Agricultural Resources Information 
Systems Network.) [Online] Available: http://apagri.gov.in/ (in 
English)  Objective is to deliver knowledge based agricultural 
information services at one place and the farmers can access 
the information anywhere, anytime. The portal is developed 
keeping in mind the literacy level of the farmers and hence 
to make it more farmer-friendly voice has been added in the 
portal. When a mouse is hovered over the text, the matter is 
read out in Telugu. The portal has: Information regarding the 
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package of practices of 18 crops (Paddy, Groundnut, Cotton, 
Maize, Red Gram, Castor, Sugarcane, Greengram, Sunflower, 
Jowar, Chillies, Soyabean, Blackgram, Sesamum, Bajra, Bengal 
Gram, Ragi and Safflower), importance of intercrops, Integrated 
Pest Management techniques. Precautions to be taken at the 
time of seed treatment, purchase of seed and pesticides are 
shown as small cartoon movies. Subsidies Rates of Minimum 
Support Prices for agriculture produce and fertilizers have also 
been included. A link is provided to the marketing department 
to access the daily market rates of different commodities. 
Frequently asked questions on different crops have been 
compiled and placed in the portal. Soil health Card data has 
been made online, using this facility the farmers can take a 
print out of their respective soil health cards wherever the 
internet connectivity is available. Information on addresses of 
the different laboratories of the agriculture department viz., 
soil, seed, fertiliser, pesticides, bio-control and DNA finger 
printing laboratories has been placed for the benefit of the 
farming community. A link is provided to the ANGRAU agromet 
website which gives online agro advisories to the farmers.

Fig. 5: [Online] Available: http://www.apagrisnet.gov.in

Given a query sends information to the specified phone 
number and so works in an asynchronous manner. What kind 
of interoperability is used to process the query is not known. 
It also provides links to the related web sites as shown in fig. 
6.

Fig. 6: [Online] Available: http://www.apagrisnet.gov.in/t_
ehatra.jsp 

Also the prestigious project e-seva taken over by Andhra 
Pradesh government (INDIA), behaves like a search engine for 
services like railway reservations, income tax, birth certificates 
etc. Instead it could provide an interface to take data from 
citizens, transfer to relevant information systems. But this 

requires interoperability between information systems which 
were developed autonomously. In the Eleventh Five Year Plan 
(2007 – 2012): Domestic spending on outsourced IT services 
is projected to more than double, from Rs. 103 billion in 
2004 to over Rs. 238 billion in 2009 (Planning Commission, 
Government of India, 2007) [19]. 
Fig. 7 is the clipping of Sakhi telugu daily news paper dated 9-3-
11 sating that earlier about Rs 40 crores which was invested for 
computerizing all the activities of secretariat of Andhrapradesh  
state was a waste and  at present about Rs 400 crores are 
going to be invested for the same purpose.

Fig 7: [Online] Available: http://epaper.sakshi.com/
 
The following Table 1 summarizes various government 
interoperability frameworks (GIF) developed so far world 
wide[15,16,17] and which does not handle semantic 
interoperability.

III. conclusions
As per the Indian government records, in order to provide a 
single window access pertaining to the information, over 600 
services (government services at all levels right from the central, 
state, district and even the panchayat to the citizens, business 
and even overseas Indians) including all the services currently 
being offered by various states and the central government 
are already being delivered to citizens[20], but the problem of  
interoperability and exchange of data across the departments 
still remain as a challenge. According to [21] there are about 
3027 government web sites as on 20/9/2008 and the number 
might have been even more as on now.  We the citizens of 
India have the right to access the government services in a 
convenient way.  This paper has illustrated various government 
websites and the need for interoperability.
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Table 1 : Various government interoperability frameworks (GIF) developed so far which does not handle semantic 
interoperability.   

Country Interoperability
framework Agency Year of

release Objective Remarks

Spain Real Decreto (Royal Decree)
(E-government 
Interoperability 
Framework)

4/2010, 
dated 
January 
8th

Regulates the National 
Interoperability 
Framework, National 
Security Framework.

Semantic 
interoperability is 
not provided

New
Zealand

NewZealand e-Government 
InteroperabilityFramework (NZ 
e-GIF) http://www.e.govt.nz/
standards/e-gif

State Services 
Commission
NZ e-GIF

2006

Improving the public 
face of government, 
improving agency use of 
ICT, operating in a global  
environment

Semantic  
interoperability is 
not provided

Sri Lanka LIFe ICTA 2006 Data integration, 
metadata,

Semantic 
interoperability is 
not provided

Brazil

Standards of Interoperability 
for Electronic Government 
(e-PING) http://www .apdip.
net/projects/gif/country/BR-
GIF.pdf

2006 Smart cards that access 
to e-government services.

Semantic 
interoperability is 
not provided

Australia

Australian Government 
Technical Interoperability 
Framework Source: www.
agimo.gov.au/publications
/2005/04/agtifv2#Australian
20Technical20 Framework

Australian 
Government 
Information 
Management 
Office (AGIMO) 
AGTIF.

2005

Collaboration across govt 
agencies,  community, 
and business sectors, 
improved service delivery 
to citizens, economic 
efficiencies for the wider 
economy.

Semantic 
interoperability is 
not provided

UK e-GIF (E-government 
Interoperability Framework)

eGU 
(egovernment 
unit)

2005

interconnectivity, data 
integration, e-services 
access and content 
management metadata

Semantic 
interoperability is 
not provided
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Denmark DIF (Danish egovernment 
Interoperability Framework) ITST 2005

guideline to public 
agencies as they develop 
IT plans and projects

Data integration 
and semantic 
interoperability is 
not provided

Hong 
Kong

(HKSARG) Hong Kong Special 
Administrative Region IFCG 2005 Data integration, security

Semantic 
interoperability is 
not provided

European 
Union

IDABC AG (Interoperable 
Delivery of European  
egovernment Services to 
public Administrations, 
Business and Citizens)

IDABC 2004 supporting tool for the 
decision making

Semantic 
interoperability is 
not provided

Malaysia MyGIF(MalaysianGovernment 
Interoperability Framework) No mention 2003

Interconnection, data 
integration, information 
access, Security and 
metadata

Semantic 
interoperability is 
not provided

France
CCI (Le Cadre
Commun
d’Interoperabilite)

ADAE 2003 enabling multiagency 
electronic service delivery

Data integration 
and semantic 
interoperability  is 
not provided

Germany
SAGA (Standards and  
Architectures for e-government 
Applications)

KDSt 2003
orientation aid for 
decision-makers in the 
e-government teams

Data integration 
and semantic 
interoperability is 
not provided

USA EAG (Egovernment Enterprise 
Architecture Guidance) CIOC 2002

guiding the e-government 
projects across the federal 
government

Interconnectivity 
and semantic 
interoperability is 
not applied

  


