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3. One (1) page, or less summary of what the system accomplish es and why it is
exemplary.

In his national day rally speech in 2005, Singapore’s Prime Minister Mr. Lee Hsien Loong
piqued the nation’s excitement with his optimistic portrayal of an exciting Singapore that is
vibrant, distinctive and an attractive global city to live, work and play in. As the national land
use planning authority, Urban Redevelopment Authority (URA) plays an integral role in
helping to realise PM Lee’s vision. Through judicious land use planning and working in
partnership with the private and public sectors in the implementation of development plans to
achieve strategic goals, we help to create and build Singapore to a first world city.

To achieve more effective land use planning, URA leverages on the use of information
technology to provide the necessary infrastructure and tools for its planners to perform their
tasks and achieve the intended outcome One of the key systems that is utilised is the
Integrated Planning and Land Use System (iPLAN) which is an enterprise Geographical
Information System (GIS).

iPLAN is Asia’s first nationwide enterprise GIS and was developed using the latest multi-tier
GIS Application platform. The project was developed in three phases over two years at a cost
of about S$4 million. Phases 1 and 2 have been developed.

iPLAN has created tangible business values for URA such as:

· Facilitates strategic business decision-making in the land use planning process
through the GIS spatial decision support and expert checker module called the Scheme
Checklist.

· Improves operation efficiency through various innovative and customised GIS tools,
flexible spatial query, and integration of multiple data sources.

· Facilitates collaboration with business partners (agencies) through common GIS data
exchange standards, for electronic consultation and electronic submission among
agencies.

In addition, iPlan has also helped URA to achieve tangible savings of up to 1090 man-days
and an estimated of SG$1 million a year.

iPlan is able to provide innovative solutions to land use planning by leveraging on the latest
technology in enterprise GIS, 3D modelling and simulation, Aerial Photograph imaging, web
services and service oriented architecture (SOA) and enterprise content management
system. Some of its unique features are:

· A GIS expert checker that provides decision support to URA planners and architects
undertaking strategic business operations e.g. land use and urban design planning

· A first of its kind Geographical knowledge System (GKS) platform concept that will
integrate seamlessly the various spatial, non-spatial information in URA into a common
repository that facilitate knowledge retaining, search and reuse.

Every year, ESRI acknowledges outstanding GIS project developed in ESRI platform by
presenting its Special Achievement in GIS (SAG) award. In 2006, ESRI has recognised iPlan
as the outstanding work in the GIS field and presented URA with the “Special Achievement in
GIS” award at the ESRI’s 26th Annual User Conference in August 2006. For this special award
recognition, iPLAN was selected from over 100,000 projects worldwide.
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4. Three “user testimonials”. These testimonials should in clude the title of the
system, the person’s name, job title (if relevant), a statem ent of what specific ways
the system improves their work and/or the work of their organ ization, and how
frequently they use the system (testimonials may be signed a nd scanned).
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SECTION B – JURISDICTION

1. Name of jurisdiction
Republic of Singapore

2. Population served by the organization/agency
4.48 million

3. Annual total budget for jurisdiction
$116.8 million

4. Name, title, and address of chief elected and/or appointe d official

Mrs Cheong Koon Hean
Chief Executive Officer
Urban Redevelopment Authority
Republic of Singapore

Address: 45 Maxwell Road, The URA Centre, Singapore 069118

5. Name, title, address, telephone, FAX, and email for conta ct person for system

Mr Goh Chye Kiang
Executive Systems Analyst
Urban Redevelopment Authority
Republic of Singapore

Telephone: +65 63218380
FAX: +65 62230551
Email: GOH_Chye_Kiang@ura.gov.sg
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SECTION C – SYSTEM DESIGN

1. What motivated the system development?

The development of iPLAN is motivated by our need to:

· Create new products and services to better meet the needs of our customers, for
example, online location-based public enquiry system, online updated master plan with
gazetted amendments, and online sale of GIS information (e.g. Master Plan).

· Integrate our GIS system with related enterprise systems such as, our Real Estate
Information System (REALIS), Land Use Data System (LUDS) and Planning Quantum
System (PQS) as well as developing interfaces with Land Data Hub for online data
exchanges with other agencies.

· Bring GIS to desktop PC, making it more user-friendly for staff with enhanced graphical
features.

2. What specific service or services was the system intended to improve?

iPLAN is intended to improve the following areas:

· Facilitate Strategic Business Decision Making in the land use planning process
through the GIS spatial decision support expert checker called the Scheme Checklist.

· Improve Operation Processes through various innovative and customised GIS tools,
flexible spatial query, integration of multiple data sources and fast response to business
changes.

· Facilitate Collaboration Process with Business Partners (agencies) through common
GIS data exchange standards, for electronic consultation and electronic submission
among agencies.

3. What, if any, unexpected benefits did you achieve?

After deciding on the ESRI platform for iPLAN, we found out that most of our partner agencies
within the government sector had also adopted the ESRI suite of software. This made data
sharing between our partner agencies much easier.

Even though we had outsourced the development of iPLAN to a system integrator, we have
found that our in-house technical expertise in GIS and geodatabase architecture has been
enhanced through the course of the project implementation. This has given us a very strong
foundation in planning and executing future enhancements for the system.

4. What system design problems were encountered?

We have a detailed design methodology that we use to constantly update our design
documents. During the course of system implementation, we have asked our system
integrator to engage a consultant to help with our geodatabase design.

Even then, we still face the following system design problems:

Legacy land safeguarding system transition with iPLAN impl ementation
As our old GIS, the Integrated Land Use System (ILUS), was a fully customised system, it
comprised both the GIS and planning workflow functions. The ILUS GIS functions were
migrated and enhanced in iPLAN system and other planning workflow functions (e.g. Land
safeguarding) were managed under separate projects with different implementation
milestones. Thus, land safeguarding (LS) function will operate within ILUS and iPLAN
concurrently while the LS replacement system is in progress.
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In order to implement iPLAN on time, the team created an interim design (database
materialised view) to allow iPLAN system access the ILUS LS database. This allows users of
iPLAN to process land safeguarding applications without the need to concurrently maintain
operations of two majors systems.

Multiple user divisions and software license distribution
URA has a wide spectrum of users, from planning, conservation, urban design to
development control divisions. The usage of iPLAN functions is diversified and the need for
ESRI GIS software is demanding. The team had to identify various user divisions’ needs and
design a dynamic license distribution mechanism that caters to users’ needs, while at the
same time, avoid license shortfall which could result in operational inefficiency.

Eventually, the system implemented a license server farm, where various divisions access
software license via their dedicated license servers. The licenses catered via divisions’
various servers were decided based on the divisions’ business requirements and transaction
volume.

5. What differentiates this system from other similar syste ms?

The IPLAN system is innovative and unique in many ways. These include:

· Innovative GIS Decision Support System e.g. Expert Checker
The system has enabled better decision support through the expert checker module’s
Scheme Checklist. This module has incorporated business rules to provide first-level
interpretation of the map layers information for the users.

Figure 1: Expert Checker
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· Innovative Geographical Knowledge Platform concept to int egrate various
corporate information
iPLAN has a huge amount of spatial information i.e. more than 150 map layers. iPLAN
creates a geographic knowledge platform where information in all enterprise IT systems
can be connected seamlessly through a common spatial connector and search engine.
With this, users can access seamlessly, various spatial and non-spatial, structured and
unstructured information in URA. For example, the user can select an ‘area of interest’
graphically (e.g. Orchard Road,) and search for all relevant information such as master
plan zonings and past decisions that are captured in other IT systems.

Figure 2: Geographical Knowledge Platform
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· Seamless Integration with other Enterprise systems
iPLAN integrates seamlessly with various enterprise IT systems, including the Electronic
Development Application system (EDA), and electronic Knowledge Repository System
(eKRIS). This integration improves the efficiency and effectiveness of officers working in
URA. For example, when customers submit development application for approval
through online eservices (EDA), the plans and documents will be uploaded automatically
to iPLAN and eKRIS. A workflow will be triggered and the application will be routed to
relevant officers for processing. At the same time, the GIS expert checker will be
activated to generate the scheme checklist report for the processing officers. Once a
decision of the application is made, the information will be stored in both iPLAN and
eKRIS, and decision conveyed to customer electronically.

Figure 3: Integration with other Enterprise Systems
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SECTION D – IMPLEMENTATION

1. What phases did you go through in developing the system?

iPLAN was planned to be developed in three phases at a total estimated cost of about
US$3.13 Million. Phases 1 and 2 have been completed and the project is currently in the
enhancement phase 3.

Phase 1
Phase 1 was a pilot implementation that consisted of a simple geo-database design, some
sample data conversion, customisation of a few functions for the desktop GIS and the web
based GIS.

Phase 2
Phase 2 consisted of the complete geo-database design, data conversion, the development
and customisation of the desktop GIS, web based GIS, and the various business modules
such as the land safeguarding module, development application module, GIS decision
support and scheme checklist module.

Phase 3
Phase 3 includes the master plan module, interfacing with electronic planning and
consultation system (ePACS) module and other enhancements to the system.

The duration of iPLAN project is two years and includes the active involvement of more than
50 URA officers and 30 staff from two vendors (HCL Technologies and NCS Pte Ltd). The
project management included three committees, a GIS Steering Committee chaired by the
Deputy CEO of URA, a Project Management Committee (PMC) chaired by divisional
management which meets monthly, and Project Working Group (PWG) chaired by the project
manager which meets fortnightly.

The project was implemented using URA’s application development methodology which is
International Organisation for Standardization (ISO) certified and vendor’s Capability Maturity
Model Integration (CMMI) methodology.

2. Were there any modifications to the original system desig n? Why? What?

Single Sign-On
We realised during the system implementation that as iPLAN will be a key application in URA,
users will have to log in to the system regularly. However in the course of their daily work,
these users have many other enterprise systems that they have to log in regularly. To
minimise the additional overheads for these users, the design for iPLAN was modified to
implement single sign-on.

CAD-GIS Conversion
We have a lot of GIS data and CAD data in our old system. The original system design only
catered for the conversion of our GIS data to the new geodatabase. This is inadequate. We
had to modify our original system design to include the conversion of almost all of our CAD
data, so that our users would be able to view both the GIS and the CAD data on a single
system.
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SECTION E – ORGANIZATIONAL IMPACT

1. What user community does the system serve and how?

iPLAN serves the following user groups within URA:
· Technical (planning support) staff

Technical staff prepares new plans for new planning & site studies and maintain
existing plans as part of the processing work for planning submissions to URA.

· Planners & Architects
Planners & architects retrieve maps & planning information from iPLAN for carrying
out planning studies, urban planning and evaluation of development applications.

· Management
Management members review plans from iPLAN to help make strategic decisions
based on the impact of proposed plans on existing land uses and constraints.

2. What are the ultimate decisions/operations/services be ing affected? If appropriate,
provide a few examples including, but not limited to: screen input/output forms,
paper products, or other descriptive graphics.

· Planning processes and operations
With iPLAN, daily planning work evolved from laborious data capturing and hardcopy
maps analysis into collaborative data sharing, easier data maintenance and dynamic
query and analysis. iPLAN enables users to:

· Process consultation and safeguarding cases using workflow. The processing of daily
land safeguarding and consultation cases has been improved to include an integrated
process that tracks cases through the business stages i.e. from data capture, quality
check and amendment, auto-generate expert checker checklist to approval &
safeguard. The process resulted in an automated case monitoring and map
inspection by producing detailed reports for planners for their evaluation and decision
making.

Figure 5: Auto-generate checklist (reports) to facilitate decision making
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· Exchange planning information with service partners. This exchange is facilitated by
the open data standard adopted by IPLAN and local land data hub. The exchange
has drastically reduced the amount of data requests and data capturing by URA
planning staff since most of the information are synchronised into iPLAN database for
staff to perform fast map overlays for planning analysis.

Figure 6: Overlay internal and external data for easier anal ysis for planning studies

3. What were the quantitative and qualitative impacts of the system?

· Tangible Cost Savings for Organisation
There is an estimated maintenance cost saving of $650K annually in the new system as a
result of the use of newer technology and better system architecture.

· Facilitates Close Collaboration with Business Partners
Under phase 3 of iPLAN, all government agencies involved in the physical development
of Singapore (e.g. LTA, HDB, SLA, Nparks) willl be connected seamlessly via the
Electronic Planning Application and Consultation System (ePACS) module. This module
will facilitate collaboration among the government agencies, for example, in online
consultation.

· Improved Accessibility to Geographic Knowledge

With iPLAN, our users now can use both the Desktop GIS and the Web based GIS to
access geographic data.

· Higher Awareness of GIS Technology

There is a higher awareness of GIS technology and its application for planning related
work, e.g. e-Consultation. Most of our staff are trained in Basic GIS concepts and the use
of GIS for map editing and data analysis.
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4. What effect has the system had on productivity?

· Productivity Improvement for Business Users
With iPLAN, daily planning work including land use analysis, site search, application
processing, map creation and report generation, will take less time to complete. This can
be translated into about 1000 man days or $350K annual savings in terms of reduced
processing time, faster plan preparation and quicker information retrieval and verification.

· Fast IT Response to meet Business Changes in Organisation
In the old system, every new map layer creation would require extensive software
development. This was costly and required a long time to implement. With the flexible
system architecture in iPLAN, these changes can be implemented within days compared
to weeks previously. This has enabled URA to respond very quickly to new business
changes as they come.

· Faster Business Decision Making for Business Users
iPLAN has an advanced GIS decision support and expert checker module. This module is
able to conduct ‘spatial intersection’ of various map layers into expert advice reports to
facilitate decision making. As a result of the Scheme Checklist, processing time of the
cases can be improved by up to 50%.

5. What, if any, other impacts has the system had?

With iPLAN, we have brought about a change in our business mindset. Our old GIS was used
only by the technical specialists and rarely by the planners themselves, as the system was
not user-friendly and was only available through some specialised workstations. iPLAN is now
very accessible with the desktop GIS and the web based GIS. Also, the new interface is
friendly to use and users will not need very specialised training to get started using the
system.
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6. How did the system change the way business is conducted wit h and/or service
delivered to clients? Give specific examples comparing the old way with the new.

No. Business
operation/Service

Old New

1 Access control management
due to staff movement

User submit requests to
information systems
section for execution of
access right
management via
manual routing
process.

User administrator
empowered to self service
using Access control module
functions directly, for access
rights management

2 Browsing of maps and data
query from ILUS for planning
studies and site analysis

Planners had to rely on
technical staff to
generate hardcopy
plans from legacy ILUS
workstations, as
learning curve for ILUS
was steep.

All users can browse maps
and data easily from iPLAN
via PCs with windows OS, as
iPLAN is designed for
standard usage (customised
web based functions) to
advanced usage (desktop
GIS software).

3 Overlay or display of multiple
maps at higher scale for
major area planning, with
basic and advanced query
functions

Planners and technical
staff cannot overlay
multiple maps at higher
scale in ILUS, due to
data intensity & system
constraints. Often,
hardcopy maps have to
be printed to see a big
picture.

Planners and technical staff
can now overlay multiple
maps at higher scale, making
major area planning easier.
Users can pan and zoom
easily & quickly within iPLAN
without having to generate
maps on hardcopies.
Planners can also use
customised queries to speed
up information retrieval.

4 Leverage on GIS data
provided by external service
partners and customers

Users have to convert
data derived from
external parties into
ILUS system for
interpretation. The
conversion is
necessary yet tedious
and costly due to
limitation of ILUS
readability of other data
formats.

Users can use iPLAN to
interpret most data formats
obtained from external
parties due to use of ESRI
GIS platform that accepts
open GIS data formats.
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SECTION F – SYSTEM RESOURCES

1. What are the system’s primary hardware components? Give a brief list of
description of the hardware configuration supporting the s ystem.

The overall system architecture is a multi-tier architecture that included Sun UNIX and
Microsoft Windows 2003 servers:

· 2 Microsoft Windows 2003 servers as ArcGIS application servers
· 1 Sun Solaris Unix server as Oracle database & ArcSDE spatial data engine server
· 1 Microsoft Windows 2003 server as IIS web server
· 1 Microsoft Windows 2003 server as BEA Weblogic application server
· 3 Microsoft Windows 2003 servers as ArcGIS license servers; 1 license server serving as

data conversion server
· 1 Microsoft Windows 2003 server as print & plot server

In addition to the above, the system includes SAN Storage and is protected by a secured
security infrastructure of firewall, intruder detection system, web surveillance monitoring, data
backups and a disaster recovery site.

2. What are the system primary software components? Describ e the primary software
and if a commercial package, any customizations required fo r the system.

The technologies used in the iPLAN implementation include the Enterprise GIS technology,
Services Oriented Architecture and Web Services, 3D modelling, Aerial and Satellite Imagery
and Artificial Intelligence (AI) Document Management technology. The technology adopted is
in accordance with the URA Technical Architecture framework to ensure integration and
interoperability across all systems in the organisation.

The key technology used in the development and implementations of the project are:

· ESRI ArcGIS 9.1 platform
iPLAN made use of the latest multi-tier technology from ESRI ArcGIS 9.1 to capture,
store, analyse, search and retrieve spatial information. The product used is ArcGIS suite
products from Environmental Systems Research Institute (ESRI), the industry leader in
GIS:

a. ArcGIS server GIS application map server
b. ArcSDE spatial data engine server
c. Oracle 10G enterprise database
d. ArcGIS desktop suite of data editor tools & extensions (ArcInfo, ArcEditor &

ArcView)
e. Feature Manipulation Engine data conversion software
f. BEA Weblogic Application server 8.3
g. Customised modules such as Land safeguarding, Development Application

Spatial, Common GIS functions, Data print & publication, GIS expert check
(reports) & Access Control.

The suite adopts industry standard e.g. Open GIS consortium specifications to ensure
that information can be easily shared with others and we do not get locked in by one
single vendor.

· 3D modelling, Aerial and Satellite Photograph imaging

The system offers integration capability with 3D models & system, aerial and satellite
images to provide rich content, visualisation and modelling to assist URA planners in land
use planning. The 3D modelling system is from Skyline and the satellite imageries are
from IKONOS satellite from Spot Asia that offers high resolution data of 1 metre.
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· Service Oriented Architecture and Web Service Technology

iPLAN was developed in the enterprise BEA Weblogic application Platform. Web services
were used for integration with other enterprise system to encourage service re-use and
provide greater flexibility to adapt to changes in the business.

· Enterprise Document and Content Management Technology

The system also integrates with Hummingbird‘s suite of electronic document
management system (EDMS) to manage document. The enterprise document
management system provides extensive features in document profiling, search,
versioning, critical record management, workflow and routing.

iPLAN is scaleable and will be used by all the officers involved in the planning activities.
Some of the iPLAN data is also shared and used by government agencies and customers.
iPLAN which uses N-tier architecture is also capable of incorporating more advance business
applications over time to meet the business changes.

3. What data does the system work with? List and briefly descr ibe the database(s).

iPLAN has a huge amount of spatial information, including mo re than 150 map layers.
The iPLAN database comprises the following:

GIS database comprising of Maps layers (ESRI SDE geodatabas e formats)
· Planning boundary: maps that maintain local region, planning area, subzone

boundaries
· Master Plans 1958, 2003 & 2008: previous and upcoming master plan maps
· Roads: maps showing road networks, shared by partner transport agency
· Cadastral: maps showing land lot information, shared by local land agency
· Safeguarding: maps showing development constraints and planning decisions.

Oracle Application database, which comprise the following modules
· Access Control : tables administering access control for all functions, roles and

users of iPLAN
· Land safeguarding (LS): tables administering LS case details, monitoring and

routing
· Development Application (DA) Spatial: tables administering DA cases, monitoring

and routing
· Common GIS function:
· Expert checker (Reports): tables administering iPLAN expert checker jobs

submitted by users
· Print & publication: tables administering print jobs and peripherals connected to

iPLAN system

External application database(s), which comprise:
· Development Application Management Information System (DAMIS): tables

administering processing of development applications
· SAP system: retrieve staff details for access control management (above)

4. What staff resources were required to implement the syste m (i.e., report
approximate staff and consultant time as FTE’s)

The duration of iPLAN project is two years and includes active involvement of 15 URA officers
(5 IS and 10 users) and 15 vendor staff. The project management included 3 committees, a
GIS Steering Committee chaired by Deputy CEO of URA, a Project Management Committee
(PMC) chaired by the division’s management, and Project Working Group (PWG) chaired by
a project manager. The project was implemented using URA’s ISO certified application
development methodology and vendor’s CMMI methodology.


