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1. Background and Objective 
 
The Ministry of Housing and Urban Affairs launched an ambitious program for the 
development of 100 Smart Cities aimed at catalyzing investments in holistic 
infrastructure and services, development of integrated approaches to problem 
solving, promotion of co-creation and bottom-up innovation using technology, and 
creation of sustainable outcomes by espousing the circular economy and 
participatory processes built around communities.  
 
The total investment expected in these cities over a period of 5 years from the date 
of their selection is expected to be around US$ 30 billion.  
 
Smart Cities, among their many objectives, are trying to evolve as connected, 
livable, energy efficient, adaptive and resilient cities through deployment of smart 
solutions. The first wave of projects is well underway and implementation efforts are 
proceeding rapidly. There has been considerable learning from these initial efforts 
and it is worthwhile to examine how to tune the process to improve efficiency and 
maximize benefit.   
 
Smart City projects have been conceptualized through a comprehensive process of 
citizen engagement and hence are very contextual, relevant to the city’s needs and 
are being implemented by cities through their respective Smart City Special Purpose 
Vehicles (SPVs). The resulting outputs/outcomes are therefore quite different for 
each city, with each city investing in applications, infrastructure, and services that 
meet hopes and aspirations of their citizens and stakeholders. Each city chooses 
system integrators (SIs), hardware and software vendors (OEMs), and application 
developers that best meet its needs through a transparent bidding process.   
 
An illustration of various urban services and Integrated Command and Control 
Centre (ICCC) in a smart city is shown below: 
 

Figure 1 
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While the first level implementations have just begun and are starting to show 
positive results on ground, they are largely independent, created in vertical silos, 
with no standardization of software components or their interfaces or the underlying 
data models. Data created by a specific application is usually available only to that 
application and cannot be leveraged more broadly.   
 
This limits the ability to gain broader insights from the enormous data generated 
within each project & department, for use between various stakeholders within the 
city and across different cities. The use cases in the subsequent sections 
demonstrate this through specific examples. This is a clear case where each city 
may optimize around its immediate objectives, but it may fail to achieve its goals of 
maximizing citizen benefits with their investments.   

 
This discussion paper proposes an approach to solving these challenges through 
the establishment of a software platform, (hereinafter referred as IUDX), which will 
be completely open source, based on an underlying framework of open APIs, data 
models and security, privacy & accounting mechanisms that will facilitate, easy and 
efficient exchange of data among various stakeholders of Smart Cities by 
interconnecting disparate urban data silos, and enabling co-creation & innovation.  
  
The cities are not expected to lose any autonomy in the prioritization of projects or 
in choice of vendors or System Integrators. Instead the cities will collaborate with 
them. The decisions on projects would be with the cities as it is today. However, they 
would benefit from leveraging the IUDX in their implementations or soliciting for 
proprietary platforms to be compliant to IUDX because this would make their projects 
more cost efficient and would reduce the time of deployment considerably.  
 
This will enable efficient utilization of data & leveraging of investments, while creating 
more opportunities for different market players, & will spur innovation in smart cities 
ecosystem. Additionally, using common software components, such as IUDX, for 
certain key middleware functions which are similar across all projects, will also result 
in reduced costs & improved implementation speed.  
 
This discussion paper outlines the importance of data, objectives and structure of 
the IUDX platform. It also suggests a collaborative & multi-institutional approach that 
will create and maintain the specifications, models and a software implementation 
as an open source project, with participation from all stakeholders in the smart cities 
ecosystem in India. This will be referred to as the Open Smart Cities of India 
(OSCI) consortium.  

 
It is expected that the entire Indian Smart City ecosystem will gain considerably from 
the initiative. Some of the major benefits for the different constituencies are outlined 
below: 
 
Citizen and Community benefits: 
1) Better and more innovative applications/solutions to help the citizens from 

industry, developers/entrepreneurs, start-ups and communities having variety of 
creative minds. 



 Data Exchange Framework for Indian Smart Cities  
 

 Smart Cities Mission 
Ministry of Housing and Urban Affairs (MoHUA) 

6 

2) Rapid dissemination of learning and enabling high quality successful applications 
to be quickly available to all the Indian citizens. 

3) Start-ups and other innovative application developers can quickly introduce new 
services without costly coordination with government agencies or SI. 

 
City benefits: 
1) Reduced development cost and faster development times. This is based on:  

a. The ability to reuse the code from successful smart city implementations. 
b. The ability to modularize implementation. 
c. The ability to source high quality solutions through marketplace.  

2) No Vendor Lock-in. The standardized and open platform enables much greater 
flexibility and choice of vendors based on the evolving needs of the city.  

3) New revenue opportunities from data. The data economy enabled by the IUDX 
platform will allow cities to monetize their data more effectively.  It will also allow 
cities to broker third party data and benefit from this brokerage.  

4) Unleashing innovation from entrepreneurs and community. This is based on the 
market place for plug-and-play applications that IUDX will enable.  

 
Industry/Start-ups/Entrepreneurs benefits: 
1) Improved ability to find skills and rapidly ramp up projects. This is through 

standardized & proven APIs and data models for external access and for internal 
interfaces between components.  

2) Reduced cost of development. Open source code provides a solid license-free 
foundation to build upon, with standard interfaces simplifying implementation.  

3) Ability to innovate. Developers can focus on innovation and differentiated value 
rather than build basic software.  

4) SIs benefit from the reduction in heterogeneity.  Because of IUDX standardized 
interfaces, they do not have to deal with variety of different platforms, each with 
specific capabilities and limitations.  

5) Start-ups and other entrepreneurs can readily create innovative new applications 
through standardized APIs and Software Development Kits (SDKs) provided by 
IUDX. The involvement in a City’s IUDX implementation can benefit the startup 
with business use cases and access to developer community. The start-ups will 
have opportunity to provide value added data services like labelling, curation, 
provenance, ontology creation, data model creation etc. and  training and 
consulting services to city officials 

6)  The data economy enabled by the IUDX platform will allow third party data 
sources to monetize their data more effectively. 

 
Academia and Research benefits: 
1) Better engagement with key stakeholders through OSCI. Academia and 

researchers community would be able to analyze and provide insights to policy 
makers. 

2) Improved access to data for research. It would promote multi-disciplinary 
research and analysis by making data available from various data sources. 

 
There are several key requirements, which are expected to drive the choice of OSCI 
structure:  
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1. There must be broad based participation in the design and evolution of a 
common platform such as IUDX. No single stakeholder or group of stakeholders 
should have an undue advantage.  

2. It is vital that IUDX platform evolves and expands over time, benefiting from the 
latest and greatest in technology and software engineering.   

3. The best minds from industry, academia and community must be engaged in 
creating and advancing IUDX platform.  

4. The platform must be responsive to the evolving needs of Indian cities.  
 
The OSCI structure proposed herein achieves these goals.  
 

Finally, many cities around the world have initiated such platforms, similar in spirit to 
IUDX, and have realized the value of sharing and open access to data. Some of the 
success stories are discussed later in this paper. 
 

2. Role of data in Smart Cities 
 

“IN GOD WE TRUST, ALL OTHERS MUST BRING THE DATA.” 

-W. Edwards Deming 
Smart Cities are about getting right data at right time for effective decision making 
and policy formulation. In smart cities, data is generated continuously by thousands 
of sensors, devices, applications etc . which could assist in making real time decision 
making to ensure proper utilization of assets and do more with less resources. Smart 
Cities through integrated systems could leverage the data available in silos with 
different stakeholders to derive information and intelligence for decision making and 
policy formulation.   
 

As can be seen in the figure 2 below, the data drives the entire smart city architecture 
layer.     

 
Figure 2 
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City Governments all over the world are facing immense challenge to cater the ever 
increasing demands of its stakeholders i.e. citizens, communities, and businesses 
with its limited resource base. Data is critical for Smart Cities as it helps cities to 
deliver more with less.  
 
Cities are increasingly becoming data driven like businesses across its value chain 
from policy formulation, choice of projects, project design and implementation and 
service delivery.  
 
Also with ever evolving technologies, data collection, aggregation and processing is 
becoming easier and affordable in real time with each passing day. Thus it is 
extremely critical for Smart Cities to get its data strategy right as high quality data 
would lead to high quality of information and intelligence which is a must for policy 
formulation and service delivery to its citizens.  
 
If leveraged effectively, data can make considerable difference to quality of life of its 
citizens and enable city administration to deliver more with less resources. 
Illustrative scenarios are as follows: 
 

Area Scenario Data Centric Decision Making 

City Planning 

Should we set up 
Public Hospitals in the 
city? Or should we 
launch an insurance 
policy to offer coverage 
in private hospitals   
instead of investing in 
infrastructure?  

 Do we have data of who access public 
hospitals? Where do they stay in the city? How 
much they earn annually? 

 What is the ratio of patient to doctor across the 
city?  

 How much they pay towards medical 
expenses? 

 What is the total cost of setting up and 
managing hospital? How much time it would 
take to set up new hospital? 

 Do we have Cost benefit analysis of investment 
in setting up and managing infrastructure    
versus spending on offering medical insurance 
plan? 

Policy 
Formulation 

Should we increase 
parking fees to 
discourage private 
vehicles during peak 
time? 

 What is the trend and projected rate of growth 
of two wheelers and four wheelers in the city? 

 How many citizens uses public transport today 
and what is YoY rate of growth? Will it be 
sufficient to cater the growing need? 

 In which areas of city and what time of the day 
citizens faces parking issues?  

 What % of vehicles are from outside the city? 

 Do we have mobility analysis of the city which 
could help us to know from where traffic 
emanates and converge in the city? 

 What is the price point which could discourage 
the vehicle owner to bring private vehicle on 
road and use public transport? 

Project Design 

Should we set up city 
wide Wi-Fi or City fiber 
to provide city wide 
connectivity? 

 Projected growth of connectivity demand from 
household and businesses in the city? 

 Project growth of internet mobile users in the 
city? 

 Area wise bandwidth consumption trend and 
projected growth? 

 What is length of fiber network in city today?  
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 Cost benefit analysis of setting up Wi-Fi and 
City wide fiber across the city? 

Project 
Implementation 

What is the status of 
project 
implementation?  

 Do we have Cost Creep? If Yes, by what % of 
total project cost? 

 Do we have Time Creep? If Yes, what is 
estimated impact on project cost? 

Service 
Delivery  

What is satisfaction 
level of citizens over 
garbage management 
services?  

 Area wise  trend analysis of garbage 
complaints 

 Satisfaction rating analysis over garbage 
complaints 

 Communicable diseases hotspots across cities 
and correlation with poor satisfaction rating 

Project 
Operations and 
Sustenance 

How can we predict 
next water leakage 
situation? 

 Area wise water quality complaints trends 
assessment 

 Area wise Low Pressure complaints trends 
assessment 

 Ageing analysis of pipelines across the city  

 Maintenance Schedule trend analysis of past 
years 

 
Impact of data centric decision making in various stages are as follows:  
 

Stage Impact of Data Centric Decision Making 
City Planning  Equitable Access to community resources and Infrastructure 

 Affordable Infrastructure and resources 

 Desired Utilization of Infrastructure 

Policy Formulation  Improves Quality of Life  

 Equitable distribution of resources 

 Public Policy that works for its citizens  

Project Design  Deliver Project Objectives as desired 

 Proper utilization of existing resources 

 Leads to convergence 

 High Project Success Rate 

Project Implementation  No Scope, Time and Cost Creep 

 No additional burden on city finance  

 Low Project Failure rate 

Service Delivery  Meets Service Level Expectations 

 High Scalability and Interoperability 

 High Customer Satisfaction Index 

 High Morale of Employees 

 Proper management of resources 

Project Operations and 
Sustenance 

 Delivers outcomes in-line with Project Design 

 
 

Life-Cycle of Data 
 

 
Figure 3 

1. Data 
Collection

2. Data 
Integration

3.  Data 
Analysis

4. Data 
Intelligence
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Data Collection 
 
Data collection is becoming easier and affordable in real time with each passing day 
due to advancement in technologies.  

a) Field Data: Smart Cities are deploying various IoT sensors, actuators, 

devices, cameras and solutions to capture the data from the field directly. 

Gartner estimates “that by 2020, there will be 9.7 billion connected things in 

Smart Cities, and 81% of those things will come from smart home and smart 

commercial building sensors.”1 

b) Operations Data: Various system are deployed under various departments to 

manage city core operations like Water Supply, Surveillance, Traffic 

Electricity, Street Lights, Water and Sewerage Treatment, Health, Education, 

Fire Department, Disaster Response and License permits etc. These systems 

generates various data points in different formats which provides critical 

information and intelligence to officers to manage critical services and 

Infrastructure of the city but in silos. 

c) Third Party Platform and mobile apps: Citizens also avail services from 

private businesses like radio taxi, food delivery, hospitals and labs etc. which 

could provide various insights and patterns which could be instrumental in 

policy formulation and city planning. 

d) Internet: Various platforms engages citizens and communities which captures 

general sentiments which could provide insights mood or opinion of citizens 

and communities towards specific issue. 

 
These data sources and systems could generate structured and unstructured data. 

a) Structured Data:  Data which is generated by systems or humans and could 

be handled using existing or predefined models. Structured data could be 

stored in relational data bases and analyzed using basic search algorithms. 

E.g.: Location data, User transactions, Sensor data etc. 

 
b) Un-Structured Data: Data which is generated by systems or humans and 

cannot be handled using existing or predefined models. Un-structured data 

cannot be stored in relational data bases and difficult to analyze using basic 

search algorithms. E.g.: Images, Video files, Audio Files etc. 

Data Integration 
 
Data from different systems using different technologies comes in different size, 
shape and format. In order to derive meaningful information from structured and 
unstructured data it is required to make data compatible for consumption. Various 
data types and formats generated from various smart cities systems which are as 
follows: 

                                                        
1 Source : http://www.atis.org/smart-cities-data-sharing/smart-cities-data-sharing.pdf 
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a) Field Sensors and Devices:  

 Hierarchical files (JSON, XML, YAML, etc.)  

 Real-time stream 

 Objects  

 Videos 

 Images 

 Locational Data 

b) Operations Systems 

 Relational Data Structures 

 Blocks of raw data 

 Flat text files  

 Documents (.xls, .pdf, .ppt, etc.) 

 Log files  

 Financial Data 

 Location Data 

c) Internet and Social Media Content: 

 Blogs  

 Video  

 Music  

 Sentiments 

 Images 

 
Extract, Transform and Load is the common methodology used for data integration. 
It is a three step process which used for data integration to blend data from multiple 
sources. It's often used to build a data warehouse. During this process, data is taken 
(extracted) from a source system, converted (transformed) into a format that can be 
analyzed, and stored (loaded) into a data warehouse or other system.2 
 

Data Analysis 
 
Analytics is an encompassing and multidimensional field that uses mathematics, 
statistics, predictive modeling and machine-learning techniques to find meaningful 
patterns and knowledge in recorded data. Applying intelligent techniques to uncover 
insight from the relevant data. 
For examples: 

a) Slice and dice to drill down the data till lowest entity 

b) Trend analysis and pattern identification on time series (days, weeks, months, 

quarter or seasonal etc.), 

c) Trend analysis and patter identification using various dimensions: Cost, 

Budget, domain specific parameters etc. 

d) Comparison between various parameters in different geographies etc. 

                                                        
2 https://www.sas.com/en_us/insights/data-management/what-is-etl.html 
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e) Visualization to view the trends and patterns for decision making. Converting 

the data into a more comprehensible and user-friendly format. 

Data Intelligence 
 
It is last stage of journey from being informed to actionable insights and finally to 
actions using following techniques:  

 Descriptive Analytics:  It helps in answering “What is happening?”  

 Diagnostic Analytics: It helps in answering “Why did it happen?” 

 Predictive Analytics: It helps in answering “What is likely to happen?” 

 Prescriptive Analytics: It helps in answering “What should I do about it?” 

 

 Leveraging the Potential of Data 
 
City Governments are struggling with one or more following challenges which are 
acting as barriers to achieve data driven governance: 

a) Absence of Data Culture 

b) Poor Data Quality 

c) Data Islands/Silos 

d) Fear of Losing Control and Transparency 

e) Absence of Enterprise Data Strategy 

f) Lack of  Internal Capacity Building 

g) Lack of Clarity on Privacy issues and related policies 

h) No Alliance for leveraging third party data 

 The City of Chicago in 2015 developed a mathematical model to predict 

which of its 15,000+ restaurants and food establishments were most likely 

to cause foodborne illness. A predictive analytics model enabled restaurant 

inspectors to prioritize their visits according to risk, visiting first the places 

most likely to make customers sick.  This project used data from across city 

government including from the Police Department, Department of Public 

Health, Department of Business Affairs and Consumer Protection, and 311, 

as well as external data such as weather and social media. The results were 

impressive – a 25% improvement in operational efficiency and the ability 

to find critical violations of the health code seven days faster. 
https://datasmart.ash.harvard.edu/news/article/analytics-excellence-roadmap-866 

http://datasmart.ash.harvard.edu/news/article/delivering-faster-results-with-food-inspection-forecasting-631
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i) Archaic policies for information sharing 

j) Legacy Systems and Technologies 

k) Contract and Legal Issues 

l) Absence of Standards and Protocols 

Data Sharing 
 
Government cannot solve all its problem alone and businesses cannot do it alone 
either. Thus Open Government is the way forward. It leads to following benefits: 

a) Increased Transparency and Accountability 

b) Responsive Administration 

c) Leads to Open Innovation and Co-creation 

d) Smarter and Efficient Operations 

e) Engaged Communities and Citizens 

f) Informed Decision making 

 

3. Data sharing models adopted across the globe 
 
Cities around the world have recognized the same set of problems outlined above 
and created similar solutions that enable sharing and opening up of data that was 
previously in closed silos.  There are a vast array of success stories, ranging from 
improving the management and efficiency of road construction in Edmonton, 
Canada, to dramatically reducing crime in US cities such as Philadelphia and New 
York, to increasing efficiency of transit Metro services in Paris, France.  Data is 
increasingly viewed as a key ingredient in improving city services, as well as an 
opportunity to improve innovation and revenue through Open Data policies. 
 
In order to promote Data Sharing and to leverage its benefits following models are 
being used across the globe to overcome the challenges at city level: 
 

       MODEL                    PURPOSE OUTCOME 

OPEN DATA 
PLATFORM 

 Open Data Platform to 
provide free static and 
dynamic data sets 
covering historical data in 
consumable format. 

 One Way Communication 
between Stakeholders and 
Government 

 

 Increased Transparency 
and accountability 

 Enhanced G2G, G2B and 
G2A (Academia) 
Association 

 Leads to social audit and 
open government 

 Increased public 
participation 

 Improve resource or asset 
visibility 
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DATA 
EXCHANGE 
PLATFORM 

 To allow stake holders to 
publish and consume the 
data  via platform 

 Many to many relationship 
among stakeholders 

 Free and open exchange 

 Controlled exchange via 
platform 

 Platform act as Data 
Broker. 

 Leads to Innovation and 
advanced research 

 Control using APIs 
metering 
 

DATA 
MARKETPLACE 

 Marketplace to sell and 
buy data via platform 

 One to one relationship 
among publisher and 
consumer 

 Paid access for premium 
data sets. 

 Data Exchange and 
Payment through data 
portal 

 Central and Decentralized 
architecture. 

 
There have been numerous success stories of City Data Exchanges similar to IUDX 
around the world. Some are mentioned below:  
 
Copenhagen’s City Data Exchange (CDE) aims to break down application silos by 
integrating and sharing city data through a collaborative effort involving 50 
companies. The CDE roadmap shows how cities need to think beyond the provision 
of raw data to future requirements in the form of analytical tools.  
 
oneTRANSPORTTM is a regional and multi-city initiative involving local government 
agencies in four UK counties: Buckinghamshire, Hertfordshire, Oxfordshire, and 
Northamptonshire. In this case, public and private sector data suppliers make data 
from Smart City and transportation assets available to data consumers (analytics 
specialists, application developers, etc.). and to launch  smart-city applications.  It is 
heavily based on the OneM2M standard. 
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Columbus, Ohio was awarded a $40 million Smart City grant by the U.S. 
Department of Transportation to test new mobility technologies with the aim of 
sharing lessons learned with other cities. One of the 15 projects within the Smart 
Columbus initiative is to create an Integrated Data Exchange (IDE) that would 
manage data resources from multiple sources and provide a common interface for 
application developers and data researchers.  
 
The above examples reaffirm pressing need for a Data Exchange platform like IUDX 
to unleash the potential of data (Data as new oil) and eliminate silos in a smart city 
implementation. 
 
4. Stakeholder specific Use Cases  
 
A sample set of use cases benefiting various stakeholders in the smart cities eco-
systems, by use of a standardized data exchange framework, are also highlighted 
as follows: 
 

Stakeholder Scenario Solution 

Smart City 
SPV 

 

Smart City SPV CEO would like 
to fully leverage the investment 
made under various ICT projects 
especially ICCC to solve urban 
challenges like Water Supply, 
Health, garbage, Emergency 
Response, Street Light, 
Environment, Traffic, etc. Data 
feeds like traffic camera, CCTV 
feeds, city bus transport data etc. 
are under control of different 
layer of administration like traffic, 
police and transport deptt. etc. 
and remain in various silos. 
Consequently, the City ICCC is 
not fully operational and utilized.  

 
As a CEO he needs a solution to 
leverage the potential of ICT 
solutions and take it to the next 
level to engage the communities 
in the city to make his City truly 
smart which works for its citizens. 

By integrating  the  IUDX platform with the 
existing ICCC platform, it is possible to share 
data from different applications using 
standardized APIs. Two systems can easily start 
sharing and consuming data thereby addressing 
the challenges posed by different SI/Vendors. SI 
successfully integrated IUDX and configured 
various use cases to leverage the potential of 
ICCC platform in solving civic issues that needed 
data from more than one source. The city SPV 
was able to build a standard operating 
environment among various line departments by 
cross- leveraging their respective strengths and 
authorities. 
  
The IUDX platform also allowed SPV to integrate 
variety of sensors, devices from different 
suppliers without investing in a different 
application every time while buying a particular 
field device, sensor etc. This helped avoid 
vendor lock-in as standard based data sharing 
was enabled.  

 
IUDX also provides various mechanism that 
ensure data control, access authorization and 
secure exchange with seamless sharing of data, 
the city was able to build monetizable data sets 
to help sustain their operations. 
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System 
Integrators 

 

 

 
SoftInc. Pvt. Ltd (a System 
Integrator-SI) is working with City 
Public transport company to set 
up smart devices on buses to 
monitor and track the real time 
location of buses. Client has 
asked SI to provide an analytic 
applocation to identify un-viable 
routes. 

 
SI estimates license cost to 
onboard the licensed analytics 
solution but cost estimate is on 
higher side. Client instructed SI 
to work on an open source 
solution to reduce the cost. SI is 
worried about the efforts and its 
cost implication. 

 

Open Smart Cities Consortium India (OSCI) 
platform has set up a Marketplace to allow 
startups to distribute innovative new 
applications. Many creative analytics 
applications are operational and are available on 
OSCI marketplace.  

 
SI identifies a suitable application and start-up 
partner on the  OSCI Marketplace that can 
address the client need,. SI works with the start-
up to integrate the start-up  application with its 
solution to meet the client requirements. 

 
SI saved lot of effort by leveraging a  working 
application available on OSCI marketplace.  

OEMs 

 

OEM has launched environment 
sensors to check the Air Quality 
Levels, which could only work 
with its proprietary application 
code. OEM is finding it 
challenging to provide affordable 
solutions to Smart Cities. 

OEM enables its product integration using IUDX 
framework allowing the developer community to 
design innovative solutions using its product for 
Smart Cities. 

 

A local start-up designed an innovative algorithm 
on the IUDX platform to predict the air quality in 
the city using environment sensors. OEM 
integrates the algorithm with its product line and 
offers a high-quality and affordable solution to 
Smart Cities. 

 
OEM also started conducting workshops with 
Smart Cities and the start-up community under 
OSCI ecosystem to educate them on its 
product’s features. As a result, the OEM was 
able to align with many other  start-up’s to 
provide customized solutions. 

Start-ups 

 

 
Data Inc. , a start-up, has deep 
expertise in Artificial Intelligence 
(AI). Data Inc. has designed a 
predictive algorithm using AI to 
predict the next swine-flu 
outbreak in the city. Data Inc. 
needs a lot of city data and lab 
data to perfect its algorithm. 
 

The challenge is the availability 
of quality data  e.g. lab test data 
of patients visiting private labs. 

 
On the IUDX platform, Data Inc. got access to 
masked public and private labs historical data of 
Swine flu cases, which preserved the privacy of 
individuals. Data Inc. also got access to spatial 
and demographic  data of the city.  Data Inc. 
used  these disparate data sets and perfected  its 
algorithm for predicting Swine Flu outbreak in the 
city. 

 
Data Inc. deployed the prototype and showcased 
it to City Healthcare officials showing a risk heat 
map. City Officials were amazed that algorithm 
was able to predict the outbreak with 95% 
accuracy. 

 
 
 

Citizens 

 

 Citizens have experienced improved quality of 
life as Smart City SPV is able to leverage the 
data generated through various technology 
projects deployed across the city. Smart City is 
working with various start-ups to deploy 
innovative open source solutions to address the 
urban challenges.  
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Academic 
Researchers 

 

 

 
Sumit is doing his PhD in Mathematics from a 
reputed university. He conceptualized the 
mathematical model which could potentially 
reduce traffic congestion. But he needs real time 
traffic data to design working prototype before he 
could showcase the product to the industry. He 
shared his limitation with his Professor guide 
who suggested him to check availability of data 
on IUDX platform of the city. Sumit was able to 
access the daily traffic data at no cost as he 
registered himself as a University Researcher. 
He was able to design his working prototype. 
  

Universities 

 

  

The University has set up Data Science Center 
under Department of Statistics. They have also 
designed the certificate course for teaching data 
science using various statistical techniques. 
University Data Science cell is approached by 
Smart City -City Data Officer to design solutions 
around City Urban Challenges. Data Science cell 
deployed 3 students to work over select areas 
with City Data Officer. University Students using 
the data from IUDX platform designed an 
algorithm which could work to predict the 
outbreak of communicable diseases in the city. 
City Data Officer using developer deployed the 
open source code on OSCI platform which is 
now being used by 10 other cities. 

 

Developer 
Community 

 

 City Data Officer has set up a developer 
community group to invite like-minded 
developers to work on open source code for city 
operations.  Developer community contributed to 
the development of solutions and in turn 
developers got hands on experience on 
designing and working over Smart City solutions. 

 
Also developers who have experience on 
different components like devices, interface, 
security etc. contributed to add best features to 
make the product rich in features. 
CDO received overwhelming response from 
developer  community. 

 
5. Illustrative use cases – Multi- agency /Multi-technology environment 
 
In order to set the perspective for the IUDX and OSCI, it will be useful to examine a 
few illustrative use cases to motivate their need.  
 
Case 1 relates to connecting Fire, Traffic Police and Hospitals for rapid and effective 
emergency response.  It highlights importance of data sharing to allow collaboration 
between departments within a city.  
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Case 2 deals with optimizing streetlight power consumption. It shows how an 
application designed for a particular purpose can benefit by using data generated 
for a completely different purpose. 
 

 
Case 3 deals with re-using a successful citizen application.  It shows the average 
citizen benefit of rapid sharing of ideas and success stories between cities.  

Use Case 1 

                    
The city’s traffic police department has just completed an expensive installation of cameras, 
Public Address (PA) systems and smart signals at traffic junctions. Separately, the fire department 
has installed smoke detectors, panic buttons and provided citizen apps which can provide alerts 
and early warnings of dangerous fire situations. Hospitals have installed a digital inventory/patient 
management system.  The city administrator would like to enable these entities to work with each 
other seamlessly to provide the best emergency response during a fire event. Ideally we would 
like the smoke alarms to trigger a chain of events leading to dispatch of fire trucks, ambulances, 
creation of green corridors and readiness of emergency rooms in a seamless fashion. This can 
only happen if there is a trusted fire emergency response application, which can work seamlessly 
across the three entities. This application will receive real time data from the fire department 
as well as the hospitals, and will be able to send alerts/requests for green corridors to the 
traffic police. This requires a data and application level connectivity between the emergency 
response application and the three Entities. Furthermore, having a standardized way to connect 
via published APIs and data models, will enable the same emergency response application to 
be deployed across all cities – regardless of the specific vendors used by each city/agency. 
 

Use Case 2 

                                               
A large city can have anywhere between 400k to one million street lights. The electricity costs 
for street lighting could range from 55 Cr. to 100 Cr/year. With smart streetlights throughout 
the entire city, these can be monitored remotely and their brightness controlled 
proactively.The city manager could optimize energy usage by reducing brightness during 
peak activity times as there will be sufficient lighting from street shops as well as vehicular 
traffic. In addition, she could reduce the brightness when there are no people on the street, 
but ensure that as soon as some person is detected, the lights are on at full brightness.  She 
would like to use existing traffic cameras to provide this data. An application which can derive 
the traffic and people density information from traffic video feeds, could provide this real-
time data to the streetlight management system. Having published APIs and data models 
could allow this new application to interact with both the systems. In addition, with 
standardized interfaces, the same application could be deployed countrywide. In the 
case of large cities, even a 10% reduction will save the city 5-10 Cr. annually, which could  
then be redeployed to other projects. 
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Case 4 is based on the high implementation costs experienced by an innovative 
start-up company doing parking management. It shows how standardization of 
API’s and data formats can significantly help start-ups.  
 

 
Case 5 deals with splitting a contract to maximize flexibility and bargaining power.  
It shows how a common framework can assist in improving the RFP process.  

Use Case 3 
 

                                                                   
The city has created a highly successful application for citizens to interact with its sanitation 
department. Citizens can use an app on their smart phones to photograph unsanitary conditions 
or improperly disposed waste matter and pinpoint the location through the GPS. Through some 
back-end analytics, the issue is then analyzed and passed on automatically to the appropriate 
sanitation crew that may already be in the vicinity, leading to rapid resolution of issues, 
sometimes within minutes of the report.  A sister city would like to adopt this application (with 
the city’s full permission). By having standard interfaces to solid waste department’s 
system of the city, such countrywide portability will be possible. 

Use Case 4 

                                                       
 

An innovative start-up has created a citizen app that finds open parking spaces and directs the 
citizens to them. The app manages both street and garage parking. It interacts with a wide 
variety of sensors, cameras, drop-gates, and other parking infrastructure. Unfortunately, the 
heterogeneity of the infrastructures has made the cost of implementation prohibitive, causing 
great strain on the finances of a cash-strapped start-up.  Having standard API’s and data 
models across vendors, will make this implementation far less costly.  
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6. Way Ahead 
 
The world is changing every day and today we are witnessing the Industrial 
Revolution 4.0. First industrial revolution was driven by invention of steam engine, 
second by the age of science and mass production and third by invention of digital 
technologies. Fourth Industrial Revolution would be driven by emerging technologies 
like Artificial Intelligence, Block-chain, Machine Learning, Autonomous Vehicles, 
Drones, and 3D Printing. Fourth Industrial revolution is going to redefine the way we 
operate today in every realm of life be it way we manufacture, way we do our job, 
way we move from one place to another or way we transact.  
 
Governments across the globe are now preparing to equip itself to deal with 
emerging cyber-physical revolution and its socio-economic impact in coming years. 
Government cannot solve all its problem alone and businesses cannot do it alone 
either. Thus data sharing is the way toward building foundation of data economy. 
 
Therefore, In order to leverage the potential of Data and open government, the idea 
of establishment of India Urban Data Exchange Platform  (IUDX) and Open Smart 
Cities Consortium India (OSCI) has emerged. 
 
In following sections, IUDX and OSCI are explained in details. 
 
7. Overview of India Urban Data Exchange platform (IUDX) 
 
India Urban Data Exchange (IUDX) will be an open sources software platform that 
will facilitate secure, authenticated and managed exchange of data amongst various 
data platforms, 3rd party authenticated & authorized applications and other data 
sources, data producers and consumers, both within a city to begin with and scaled 
up across cities eventually at a national level, in a uniform & seamless way. 
 

Use Case 5 
 

                                                           
 

The city is going to tender on a major Smart City project for transit, traffic and public safety. The 
city manager wants a single Integrated Command and Control System (ICCC) system with all 
these three different aspects on a single dashboard. However, she also knows that system 
integrator A has superior skills and expertise on transit, and System Integrator B is better for 
traffic and public safety.  She would like to split the tender and award one piece to A and another 
piece to B, while being assured that everything would work together. A standard data 
exchange framework would enable this easily. 
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The platform will provide full control to the data owners as to what data to expose 
and to whom. Built-in accounting mechanisms will enable connect with payment 
gateways which will form the foundations for a data marketplace. The whole platform 
will be developer friendly, via definitions of open APIs (application program 
interfaces) and data schema templates (formats for interpreting data), so that a 
whole new application ecosystem gets created.  
 
The Initial focus will be to enable data exchange between various city departments, 
between governments & citizens and governments & private sector within a city. 
Going forward, the initiative will scale up to data sharing between various cities & 
their stakeholders on a national level data sharing platform. It will directly address 
the issues that inhibit sharing & extraction of maximum value from the City’s data.  
 
The initiative would essentially create a unified single-point data market place for 
various smart cities ecosystem stakeholders. This will help cities with new revenue 
sources and create a fertile environment for innovation.   
 
Figure 4 below illustrates the architecture of this platform: 
 

Figure 4:  Proposed Architecture of IUDX platform. 
 

The architecture consists of two primary building blocks, the IUDX Orchestrator and 
the IUDX Enablers.  
 
The IUDX Orchestrator will provide a holistic view of all the features and services 
offered by IUDX and via IUDX Enablers, the IUDX will tie together diverse data 
platforms – each serving their own organization or department,  
 
The two main enablement services working as IUDX orchestrator are: 
 
a) Authentication, Authorization, Accounting & Security (AAAS) Enablement 

Services: These services would provide for identity, security, privacy, 
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authorization, metering, payment support and other management related 
activities.  
 

b) Data Exchange Enablement Services: These will host the meta data catalog 
(data about the data) like schemas, information models, ontologies etc., and will 
be searchable.  

 
These services will provide holistic view across all the data platforms. IUDX 
enabled platforms can seamlessly inter-work not only across the various city 
departments, but also across cities at a national level.  
 
IUDX enablers function is elaborated in details in Figure 3 below: 
 

 
Figure 5: IUDX enabler function 

 
As shown in the Figure 5, any data platform can be IUDX enabled, via a set of 
enablement services, to facilitate the access to the data within the platform. An IUDX 
enabled platform will have Open APIs and standardized schema mechanisms for 
data consumption and publications.  
 
We envision these services to seamlessly inter-work not only across the various city 
departments, but also across cities at a national level.  
 
IUDX compliant applications will be able to use consumer APIs to pull data from any 
of the underlying data platforms and using the publisher APIs to push data to any of 
the applications behind the individual platforms. Standardized APIs and data 
schema templates, will enable an IUDX compliant application to work in a city without 
needing any modification. Additionally, the standardized publisher APIs along with 
common data schemas, will enable vendor neutrality for IoT devices. 
 
In summary, the IUDX platform will consist of: 
 
a) Definitions of the APIs for the consumer, producer and enablement interfaces. 
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b) Definitions of the schema templates (where needed) for both IoT data as well as 
context data3. 

c) Open source libraries that implement the APIs and other exchange related 
functions to help the application and device developer community to easily work 
with IUDX. 

d) Open source implementation of the enablement and orchestration services. 
 
In IUDX, There shall be clear definition of data ownership and sharing 
mechanism, under the control of the data owner. The platform itself is only a vehicle 
for the data owners to more effectively manage and share the data as per their 
discretion/policies. 
 
 
Use Case 1 revisited with the use of IUDX: Emergency Response (ER) 
 

 
 

Figure 6: Illustration of how IUDX supports use case 1. 
 

Consider the use case of a new emergency response application which coordinates 
across three systems: Fire department, traffic police and a bunch of hospitals. 
Typically, the hospital systems will be separate from a smart city deployment. 
However, with IUDX enablement of each platform, it will become very easy to 
coordinate across these different systems. When a new emergency response 

                                                        
3 Context data digitally represents the existing physical, organizational and other facets of a city. Examples 
include GIS information, utility grids, road networks, organizational structure, building and other structures 
etc. 
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application is registered with IUDX, it gets permission to access the fire alarm data 
from the fire department, the hospital ER as well as ambulance data from the 
hospital system and be allowed to post requests for green corridor to the traffic 
police. Once the application is live, it interacts with the city data platform and the 
hospitals’ data platforms to thus effectively coordinate the emergency response. 
With IUDX the same application can now run at all IUDX enabled cities. 
 
Use Case 2 Revisited with the use of IUDX: Streetlight Management 
 

 
 

Figure 7: Enabling vendor agnostic deployment of smart streetlight solutions 
 
Consider a smart city platform that hosts a smart streetlight application. With IUDX 
enablement of the platform, vendors can agree on common schemas for exchanging 
data between the smart streetlights and the city’s platform. This will allow new 
streetlight devices from multiple different vendors, that are IUDX compliant, to work 
with the city’s platform. Similarly, a new streetlight management application that is 
IUDX compliant, can manage all the streetlights (including the non-IUDX compliant 
ones), in a more efficient way, for example, by combining analytics from traffic 
junction cameras to detect pedestrian activities. The traffic analytics can run in the 
secure analytics enclave, to ensure the privacy of video data. More importantly, all 
these devices and applications will be able to run seamlessly across all IUDX 
compliant cities.  
 
8. IUDX Deployment scenarios 
 
Brownfield cities 
 
For cities that already have a deployed smart city solution, the IUDX enabler 
components along with the necessary API adapters, will allow existing data in their 
data platforms to be exchanged. Some rework (mainly at the API adapter level) will 
be required. 
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Greenfield Cities 
 
For greenfield deployments, adapter rework will not be required. System Integrators 
can include IUDX components natively in the deployment. Deployments can be on 
premise or on the cloud. The cloud service providers may setup a cloud in the city 
itself – thus ensuring that the data lakes/warehouses/marts are local. With high 
bandwidth video data, local analytics (at the fog or edge level) will become important.  
 
9. Open Smart Cities of India (OSCI): A collaboration initiative 

 
In order to set up the IUDX platform, it is proposed to establish the Open Smart 
Cities of India (OSCI) consortium, that will develop IUDX as a collaborative project, 
based on broad inputs from the entire Smart City ecosystem stakeholders.  This 
development model will spur collaboration and yet retain the ability to keep the 
framework state-of-the-art.  It will also avoid lock-in to a single vendor (or vendor 
group), and ensure that the IUDX evolves in a manner that is consistent with the 
needs of Indian cities.  

 
OSCI’s objective will be to create and maintain the IUDX platform which will consist 
of the technical specifications for the APIs, data models and open source 
components, together with other activities that will assist the development of Indian 
Smart Cities.   
 
OSCI is proposed as a nonprofit company under Section 8 of the Companies Act 
2013. The stakeholders involved are proposed to be from Central and State 
Government, Smart Cities, Research and Academic institutions, and relevant 
segments of the Industry (Software and Hardware Original Equipment 
Manufacturers (OEMs), System Integrators (SIs), Service Providers, Start-ups and 
individual entrepreneurs, etc.).  

 
OSCI will hire top-notch core professional staff augmented by technical experts on 
loan from industry, academic institutions and the government. OSCI would act as 
the bridge between the city and the civic-innovation community and hence, would 
enable bottom-up innovation within the cities.  
 
Each city, though similar to others at the macro level, has a unique cultural flavor 
and imbibes different perspectives on challenges and solutions at the micro level. 
Thus, OSCI would not only focus on creating state of the art middleware but would 
also catalyze street smart creativity through a multi-disciplinary approach that 
includes education programs, advocacy, popularization of best-practices and 
success stories, internships and training, industry and start-up outreach, 
hackathons, etc.  
 
 
The founding members of OSCI shall be: 
 
1. Ministry of Housing and Urban Affairs (MoHUA)  
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2. Selected representatives from the Smart Cities 
3. Selected representatives from the Industry 
4. Selected representatives from the Academia 
 
After its founding, OSCI will continue to accept new members who comply with the 
membership requirements and obligations.  Subsequent members will fall into one 
of the following categories:  
 
1) Research members:  These are typically academic institutions, independent 

research organizations, or governmental research entities.  
2) Industry members: This includes Indian companies, multinationals with 

operations in India, government-owned for-profit companies that are creating 
software, hardware or related services, start-ups and entrepreneurs. 

3) Government members: This includes the city/state/central government 
agencies involved in urban governance and other governmental agencies. 

4) Policy Advocacy members: NGOs, Think Tank, Policy Advocacy groups in the 
Urban Domain making policy decisions and/or recommendations.  

 
The suggested obligations of each category of member are:  
 
1) Any Research member is expected to have an active research effort 

contributing to or based on the artifacts produced by OSCI.  A research report is 
expected from every research member every Financial Year, with a presentation 
and acceptance by the OSCI Board. 

2) Any Industry member is expected to pay an annual financial contribution 
towards the operation of the organization, as well as contributions in the form of 
personnel, equipment, deployment services and/or open source code.  Annual 
financial contribution will be according to company size as specified in a fee 
schedule.   

3) Any Government member is expected to support the goals of OSCI and provide 
constructive advice and guidance.  Governmental agencies will also provide 
funding grants towards OSCI in accordance with their policies and procedures.  

4) Any Policy Advocacy member is expected to foster OSCI’s engagement with 
the civic communities and act as an advocacy arm of OSCI for promotion of open 
source platforms in fostering bottom-up innovation in Indian cities.  

 
The operation of OSCI is proposed to be governed by two bodies:   
 
1) Board of Directors: Board of Directors (also called the Administrative Board) 

will deal with business, policy, marketing, contractual, budgetary and advocacy 
issues.  It will consist of the senior executives from eleven member organizations, 
chosen by election amongst the members in accordance with a rotation and 
representational policy adopted by the Administrative Board.  
 

2) Technical Steering Committee (TSC): This will deal with all decisions on 
architecture, interfaces, code choices, release content and timing, planning and 
project management.  It will consist of the technical experts from all member 
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organizations, chosen by election amongst the members. The functions of the 
Administrative Board and the TSC will be clearly delineated.  

 
The day-to-day operation of OSCI will resemble a fast-moving start-up company. 
There will be full time staff appointed by the administrative board, consisting of 
developers, testers, program managers, etc. together with an Executive Director, 
who will also serve on the Administrative Board.  To rapidly infuse OSCI with key 
skills, particularly in the early stage, members will loan key personnel to OSCI 
(typically for periods of no less than 6 months). These may be senior technical 
architects, software engineering experts, and/or domain experts in areas of 
importance for Indian Cities.   During the loan period, the loaned individuals will 
operate as regular employees of OSCI and take day-to-day direction from OSCI 
management.    
 
The OSCI activities will be organized by projects as is normal in any open source 
project. Each project will have its own code committers and contributors chosen in 
accordance with the project structure defined by the Technical Steering Committee. 
The initial project will be India Urban Data Exchange (IUDX) as this serves the most 
pressing need. 
 
OSCI deliverables will include:  

1. Open source code for the IUDX software platform.  
2. Open source code for other relevant projects.  
3. Architecture specifications, best practice documents, educational materiel, 

and technical documentation. 
4. Policy recommendations and other useful documents to assist smart city 

rollouts as per needs voiced by cities. 
 

Some artifacts will be created by OSCI staff, some will be created outside of OSCI 
and contributed by members; some may be adopted into IUDX from other 
“upstream” open source projects. A guiding principle of OSCI will be to create only 
what is needed and re-use as much as is relevant and possible from other related 
global open source projects.    
 
All artifacts created by OSCI will be open source. “Open Source” would be practiced 
in both letter and spirit and, under no circumstances, would there be any licensing 
or exclusive ownership of any artifact created by OSCI.  All the necessary artifacts 
to create a software build of an IUDX base platform will usually be made available 
under the Apache2 license, where they will be available to all parties, whether they 
are members or not.  Under Apache2 license anyone can use, modify and create 
derivative works based upon the code.  However, if the artifacts are modified or 
enhanced for use in a Smart City, it would be mandatory for the modifications and 
enhancements to be contributed back to OSCI so they can be made available to 
other cities.  By approval of the board and the technical steering committee, the 
stipulation on Apache2 license may be relaxed to either a) enable code from another 
open source with a non-Apache license (e.g. Eclipse Public License) to be 
distributed with OSCI developed code or b) allow an OSCI-specific open source 
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license for some helper tools, adaptors, scripts, etc. which are outside of the IUDX 
base platform.   
 
The immediate priority of OSCI is to set up and scale the initial project, i.e. IUDX. 
This involves developing the API specifications, data schemas, and code for the 
IUDX core services. As OSCI evolves new projects will be created based on member 
interest and advocacy. It is likely that the future project will include reference 
implementations for most commonly deployed smart city applications in some of the 
following domains: 

 Traffic management.  

 Solid waste management. 

 Water and waste water management.  

 Energy management. 

 Environment management. 
 

The Administrative Board or any member may propose new projects to the Technical 
Steering Committee. The TSC will examine and approve new projects and will 
specify the way projects are created and typical project life cycles. OSCI will release 
stable and tested code periodically (no more than 6 months apart) which will be 
suitable for download and deployment.   

 
It is important to note that OSCI is not a standards body. It will work with BIS, TSDSI 
and other standards bodies with India and globally, which adopt and influence 
standards. In fact, as the interface standards for IUDX relate to programmatic APIs 
and data formats, It is largely accepted that paper specifications are inadequate in 
these areas and a reference software implementation is the only way to provide an 
adequate specification.   

 
For the initial years, OSCI will be funded by member contributions, grants from 
governmental agencies, sponsorships and support from philanthropic organizations.  
As OSCI matures, it will evaluate ways of making the organization self-sufficient and 
not in need of external funds. An annual budget will be provided for approval to the 
Administrative Board.   

 
Figure 8 shows the operation of OSCI in a schematic representation. The most 
pertinent part of it is that OSCI does not interfere in the relationship or the tender 
process between the Smart City Special Purpose Vehicles (SPVs) and their 
respective vendors.  
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Figure 8:  Proposed Operational framework of OSCI 

 
10. Involvement of the cities and their citizen  
 
Ultimately, the success of OSCI depends on the satisfaction of the primary 
customers, i.e. the cities and their citizens. Every effort will be made to engage them 
actively in all aspects of the process.  The artifacts provided by OSCI will include 
educational materials, best practices, sample use cases for data, and other useful 
materiel gathered from various OSCI interactions.  The board structure of OSCI 
ensures that the cities have a strong voice in the governance of OSCI. OSCI will 
define a process for requirements setting and prioritization for each release, and the 
cities will actively participate in it.  In addition, to ensure grass roots engagement 
from citizens, OSCI will conduct outreach and focus groups to validate that the 
installation is actually addressing citizen needs. 
 
There shall be several checks in place to prevent a single vendor (or group of 
vendors) from unduly influencing the priorities or technical direction. Most 
importantly, all artifacts shall be in open source and the governance of OSCI will  
entirely be transparent.  Any board member will have only one vote on the board of 
OSCI.  All administrative and technical decisions will be made based on the merits 
of the matter, with the furtherance of Indian Smart City objectives as the sole guiding 
principle. If a particular member repeatedly acts in a contrary fashion, OSCI will 
reserve the right to terminate its membership.   

 
When the IUDX code is mature enough to be used, the Smart Cities Mission will 
provide guidance to various Smart Cities. This will be in the form of an advisory, 
recommending the implementations that includes IUDX. However, Smart Cities 
SPV’s shall be free to make decisions in their best interest considering their city’s 
requirements.  It is expected that the cities will create RFPs and manage the RFP 
process and OSCI will not interfere in that process.  

 
OSCI will have an “intercept” plan to assist cities that have already initiated their 
implementations or are well into the RFP process. Since IUDX Core components 
are analogous to a control plane – it will be possible to integrate them using APIs 
onto existing ICT solutions. The existing deployments will need some modifications 
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– however OSCI does not anticipate these to be major changes – and can coexist 
through industry standard integration process with existing software platform. 
 
11. The involvement of industry 
 
Broad industry involvement is essential for OSCI to succeed.  Industry partners will 
provide key skills and guidance for the project, and also be a source of financial 
support.  It is also expected that industry members will contribute a code to OSCI 
that they may have developed initially for other purposes. This occurs extensively in 
many collaborative open source projects as companies find value in the reputational 
benefit and community accolades that result from having their code adopted in such 
a broad based platform.  Nonetheless, the selection of a particular code to adopt, 
will be based on merits and not on any commercial or political interests. A “visiting 
expert” program is also envisaged, whereby industry experts can spend limited 
periods of time (typically 6-12 months) working as part of the OSCI team.   

 
While any organization can benefit from OSCI without becoming a member, it is 
believed that members benefit considerably by having an opportunity to steer and 
guide the organization. Moreover, supporting an open source organization that a 
company is benefitting from, should be considered a corporate social responsibility. 
Membership fee could be considered as part of corporate social responsibility 
donations. 

 
Other envisaged Benefits, that a member will enjoys are listed  below,: 
 

1. Members will have the opportunities to participate in press opportunities. 
2. Members will be invited to meetings with Smart Cities, and be mentioned in 

press releases and other publicity from OSCI.  
3. Members will have early views of upcoming IUDX releases and possibly to 

some value added code released under an OSCI-specific open source 
license.  

4. Members will gain a better understanding of trends and emerging 
requirements through the interaction and collaboration with other OSCI 
members. 

 
It is important to note that OSCI members will have no specific advantage in bidding 
for RFP’s. Conversely, members will also be assured that membership in OSCI will 
not be taken as a conflict of interest in any RFP process.  

 
The IP implications will be spelled out in the form of a detailed IP policy. Any member 
contributing a code to IUDX will be expected to conform to and certify compliance 
with the open source policy mandated by OSCI. Except for this requirement with 
respect to its or its employees’ authorized contributions to OSCI, no license is 
granted by the member to its intellectual property, and none shall be implied by 
corporate membership in the OSCI consortium.  

 
OSCI’s main goal is to enable a rich smart city solution and application ecosystem, 
via establishment and maintenance of an open source platform called IUDX. This 
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will increase revenue and business opportunities for all industry including software 
OEMs, as well as deliver rich value to the citizens and civic communities, at reduced 
costs to the cities. This will promote innovation in cities and would lead to 
development of a lot of citizen centric apps and services in the true spirit of bottom-
up innovation. 

 
12. Timing and Milestones 

 
It is expected that the project will get underway immediately after due compliances 
and approvals. Formalizing the corporate structure of OSCI may take a few months 
as there are procedures and governmental approvals required.  To get work started 
immediately, it is proposed to set up a voluntary Industry-Academia start-up project 
coordinated by the Indian Institute of Science (IISc) whose objectives are two-fold:  
 
1) To build the first version of the IUDX platform. 
2) To finalize and formalize the corporate and governance structure of OSCI, 
together with the required documentation (MOA/AOA etc.) and procedures as per 
the statutory requirements.   

 
On behalf of MoHUA, IISc will coordinate the initial development of IUDX platform, 
technical specifications as well as the first implementation of IUDX, and the design 
of the OSCI organization, during the start-up phase with full participation by the rest 
of the founding members.  Upon creation of OSCI, IISc will become an academic 
member, providing knowledge and research inputs. 
 
24th October, 2018               :  Feedback on the discussion paper 
15th November, 2018                   :  Finalization and launch of the start-up project. 
15th November, 2018                   :  Issuance of Open Data Policy Guide by MoHUA   
  

 
 
  
  



 Data Exchange Framework for Indian Smart Cities  
 

 Smart Cities Mission 
Ministry of Housing and Urban Affairs (MoHUA) 

32 

13.  Appendix A: Background on Open Source Software 
 

Open Source is now ubiquitous, recognized across industries as a fundamental 
component to infrastructure, as well as a critical factor for driving innovation. The 
term open source refers to software in which the source code is freely available for 
others to view, amend, and adapt. Often, it is created and maintained by a 
collaborative project that comprises a diverse team of developers that crosses 
institutional and national boundaries.  
 
Open Source software is as secure, reliable, scalable and stable as any commercial 
software product. Many Open Source projects have become the core of many 
mission critical systems throughout the world. The global financial industry mostly 
runs on the Linux operating system which is a prime example of an open source 
platform created and maintained by a collaborative, cross-industry consortium (the 
Linux Foundation). Open Source collaborative development often produces better 
code than proprietary development. After all, when any programmer can read, 
redistribute, and modify source code, there are more eyes to spot bugs and provide 
fixes. It is important to realize that Open Source project is not a free-for-all without 
management or quality control.   Most successful Open Source projects have strong 
and transparent governance mechanisms that ensure broad participation, yet 
ensure high levels of customer responsiveness and quality in the code.  
 
Finally, a great deal of commercial software is based on Open Source. The Open 
Source community believes in working together to build free, high quality products 
that are accessible to for-profit and nonprofit organizations alike. Open Source is 
often found as a major ingredient within commercially licensed software products. 
Open Source is the future of the software industry as it provides the best platform 
for open innovation and co-creation.  
 
There are many, many examples of successful and ongoing Open Source 
collaborative projects.  Three examples are highlighted below:  

 
Linux operating system:  Linux is the industry standard for enterprise operating 
systems.  Most large data centres or cloud providers use Linux, even in mission 
critical areas such as the financial sector.  Many companies have a thriving business 
by distributing and maintaining the Linux Open Source code for their customers.  
Others use Linux extensively in their products.  

 
Open Source Networking:  Collaborative open source projects such as 
OpenDaylight, OPNFV, OpenMano, etc. have transformed the networking and 
Telecom sectors in the last five years.  The Telecoms are now specifying Open 
Source as a pre-requisite in all RFP’s.   Five years ago, the industry was dominated 
by closed, single-vendor products that limited industry growth and innovation.  

 
Egovernments.org: This is a prime example of an Open Source effort within India 
for the Indian market. It is largely driven by a professional staff but also has 
contributors from the broader community. It was founded about a decade ago and 
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is now used extensively by municipal governments for city administration and 
governance.  

 
Other important examples of collaborative open source projects include MongoDB, 
MySQL, Python, Apache projects like Storm, Hadoop, Spark, etc.  

 
There is sometimes confusion between “open” and “open source”. Almost all 
software platform vendors support published APIs   to enable applications to get 
access to their platforms. Furthermore, they usually support standard 
communication interfaces to enable a wide variety of sensors and other devices to 
connect with the platform. This is what most vendors typically mean by “open”.  This 
is not “open source” as the code is still proprietary, owned and controlled by the 
vendor. Third parties have no ability to make changes or enhancements. 
Furthermore, the published API’s are usually defined and controlled by that vendor.  
Currently, there are no real standards for most of these APIs currently.  

.   
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14. Appendix B: Background on Data Policy, Privacy and related issues  

 
Some definitions and clarifications are given here to ensure the target audience has 
a common understanding for further deliberations.  

 

 Data laws are the laws of the land that relate to the privacy and ownership of 
citizen data. They particularly relate to privacy of data about individuals or 
organizations.   

 

 Data policies are the specific rules adopted by an entity in relation to the data 
that it owns.  These rules define who has access to view or modify the data.  Data 
policies have to comply with Data laws, but there can be a wide variety of Data 
Policies that are in compliance.  The MoHUA will issue a draft Open Data policy 
guide to assist Smart Cities in drafting and implementing their open data policies.  

 

 Open data platforms are merely technological tools to facilitate sharing of data. 
The sharing of data between producers and consumers of data on such platforms 
shall be governed by respective data policies in compliance with prevailing data 
laws of the land. 

 

 Open source platform and open data platform have no relationship and can exist 
independent of each other.   An open source platform means that the source 
code used to build the platform is freely available to all without license fees.  An 
open data platform means that the data stored within a platform is available 
through a set of published APIs that provides security and privacy enforcement.   

 

 IUDX is not a data portal.  Data portals such as Data.gov.in expose data from 
some government entities for consumption by the public. The data is voluminous 
but somewhat static in nature, updated on a relatively slow time-scale.  IUDX, on 
the other hand, is a software platform, which can be used to make such portals 
which can then exchange not only static data, but also streaming data from 
various sensors and applications, as well as media data (from static or mobile 
video sources). In addition, there is a clear concept of ownership and sharing 
levels, that enables the owner of the data to decide how much and to whom the 
data should be exposed. This sharing can be done dynamically via transactions 
and hence it will support a data marketplace. 

 

 A data economy is a system that allows the buying and selling of data, in 
accordance with the policies and pricing models agreed upon by the buyers and 
sellers. Data is increasingly regarded as a valuable commodity, in much the 
same way as natural resources or agricultural products. For example, it is now 
quite common to buy data products from satellite companies. These satellites 
are sent up to space with expensive, high-resolution imagers. The time series 
image data from different earth regions are then made available to consumers 
upon completion of financial transactions. IUDX facilitates a data economy by 
providing the ability for stakeholders to exchange the data in a secure, reliable 
fashion in accordance with their data policies in compliance with prevailing data 
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laws of the land. It also ensures linkage with payment, accounting, and 
subscription systems, and enforces the appropriate transactions to happen 
before data is made available.   

 

 OSCI does not pose any threat to data privacy. OSCI will establish and maintain 
the IUDX framework and associate specs/software but does not produce, 
consume or store any data. The data exchanged on IUDX is the data owned by 
various stakeholders. The data exchange is supposed to be carried out in 
compliance with data policies under prevailing data laws of the land.  

  

 IUDX will enable emerging AI/ML based applications in the following ways. 
o Enabling an API based access to a heterogeneous set of data, including 

video, will enable rich multi-modal analytics for new smart applications 
o Providing a data catalogue with meta-information, will enable connection with 

Ontologies (dictionaries which explain the meanings of the data keywords) 
and hence will facilitate linking of data and support semantic reasoning. 

o Providing the ability to access raw data and contribute derived information 
will enable a pipeline of data refinement and facilitate creation of labelled 
data, which then becomes an inputs to supervised ML. For example, labeling 
as a service can be enabled by IUDX, where raw video data are analysed by 
humans and the labels are plowed back into IUDX which are then available 
for other AI applications to consume. 

o Providing context data that is searchable and linking sensor data with the 
context data will facilitate rich inferencing and discovery of new patterns and 
relationships. 
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15. Appendix C: Data explained  
 
Data is everywhere and growing every second exponentially. We create 2.5 
quintillion bytes of data a day according to IBM. In 2016, 90 percent of the world’s 
data (that’s 90 percent of all the data ever created) had been created in the previous 
two years. 
 
What is Data?  Data are 
simply facts or set of 
quantitative or qualitative 
variables but lacks context. 
For example, 300, 12% 
etc. are pieces of data. 
Data is collected and 
stored for processing to 
derive information.  
 
What is Information? 
Data is processed and 
analyzed in specific 
context to derive the 
information. For example, 
300 people attended the 
lecture. 12% people are 
eligible for subsidy. 
 
 
What is Knowledge? Organized information leads to knowledge. Knowledge based 
on empirical information instead of belief or understanding. For Example, 300 people 
are expected to apply for job.                                            

-Source: https://www.researchgate.net/ 
 
What is Intelligence?  The ability to apply knowledge and skills is referred as 
Intelligence. Intelligence leads to decisions or actions. For example, Maximum 
applicants are between age group of 18-25 based on analysis of past trends. 
 
What is Wisdom? Wisdom is driven by intelligence reflecting deeper understanding 
of specific subjects, events. Why Flood occur this frequently?  Etc. 
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