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1.0 Preamble/Executive Summary
The proliferation of technology in the digital age has meant that business processes
have become much more integrated in line with available technologies and thus have
the possibility of migrating to a virtual space.
As a simple example: In the past the process of purchasing an airline ticket and going
on a plane journey was initiated by going to a bank to get cash then going to a travel
agent to purchase a ticket and finally ending with arrival at an airport where one
presented the paper ticket at a check-in desk in order to finalise arrangements and
travel onwards on the journey.
Through the use of computer mediated communication this process has now been
reduced down into the simple task of accessing the airlines website from a mobile
device, Selecting and Booking the required flight, then paying as part of this process and
finally ending with the use of the same mobile device to check in and gain access to the
flight at the airport. This has now evolved into a seamless and integrated process
relative to those times before enhanced Computer mediated communication.
In all industries there now exists a multitude of software packages which assist how we
work, in recent years much progress has been made in the technological fields related
to construction and engineering disciplines, CAD is evolving into multidimensional BIM
modelling which allows for detailed modelling of every aspect of an engineering project.
This BIM software is used to reduce risk, manage costs, and optimize schedules on
complex building projects. Virtual Construction, 5D software now allows for an
integrated approach to construction coordination, materials and quantity takeoff, costs
estimation and project scheduling.
The same is true in the field with which I am most familiar with, that being Road
Network Maintenance within the Local Government sector. In this report I shall
propose how enhanced computer mediated communication will allow for further
integration of existing software packages and how this can be used to enhance and
improve all necessary outcomes in terms of roads maintenance operations.
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2.0 Introduction and Scope
This report proposes to investigate how improvements could be made to two existing
software systems:



Map Road PMS
Microsoft Dynamics CRM

These systems are being used independently to manage the delivery of road
maintenance services in the area of Cork City Council.
The ability of the two systems to relate and share information will mean enhanced
usability and help further satisfy the requirements of the users.

2.1

MapRoad PMS

This is an integrated, Geographical Information System (GIS) enabled roads Information system and is
used to manage the following:
•

Creation of inventory listings for of all road assets in the city, which takes physical parameters
of the roads into account and creates a unique identifier for each length of road on a node to
node basis.

•

Physical Pavement Condition Surveys and condition ratings.

•

Recording details of project works undertaken to renew/refurbish roads on a medium to large
scale.

•

Recording Details of spending and cost allocations to geographical locations.

•

Plotting certain thematics such as collision data, traffic patterns public lighting issues and
details of bridge assets etc.

•

All these records have been collected and collated remotely from the PMS and have been
inputted retrospectively at desktop level. This means that the asset management system does
not reflect the condition of the assets or any activities associated with them in real time in the
field. At present its functionality is simply a means of identifying programmed works in a GIS
context with little or no ability to drill down through this information and extract further
information relating to those works.

2.2
•

Microsoft Dynamics CRM
The majority of works carried out by Cork City Road Maintenance is generated by a CSR
(Customer Service Record) system which captures all requests and interactions with citizens
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and stakeholders such as businesses and elected representatives. Generally these requests for
service identify issues which require immediate attention.
•

This day to day routine work is presently managed outside of the PMS system so additional
data entry is required to reflect the evolving realities in the field and to update on works
carried out to the roads as they occur. Unfortunately at present sufficient resources are not in
place for this level of retrospective data entry.

By utilising enhanced computer mediated communication between the systems I would propose to
create a holistic higher level PMS system which not only integrates recording and planning of
works at a larger renewal scheme level but also allows for low value works to be micro managed
remotely allowing for Resources, Traffic management plans , safe system of work plans, road
opening licencing to be all and to communicate directly with CSR systems to give real time
feedback on works to the citizenry and stakeholders.
This will in turn allow for the following outputs:
•

It will allow for a wider audience of local authority users due to expansive nature of its use.

•

Make data-entry more efficient.

•

Improve outputs from system which will assist in the decision making process.

•

Allow for better record keeping in defending Public liability claims.

•

Allow for real-time up dates to the public on issues they have raised.

MapRoad
PMS

Microsoft
Dynamics
CRM

Screen Images of the two Programmes side by side
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3.0 Background to the Use of the (MapRoad) Pavement
Management System:
Here in Ireland Local Authorities are responsible for the administration, construction,
and maintenance of approximately 87,000 kilometers of National and Non-National
roadways.
In Cork City, The Roads Asset Management & Maintenance Division is responsible for
maintaining the City's Road Network which is comprised of approximately 500 km of
various class of road varying from 3 lane dual carriage-ways to local and estate roads
of varying degrees of importance.
Physical works involve the maintenance, repair and/or renewal of the various road
and footpath surfaces throughout the network.
This is in addition to an extensive programme of road resurfacing and footpath
renewals. Generally these repairs are required on an ongoing basis as part of planned
renewals as well as dealing with requests from the public concerning the rectification
of defects.
The extent of works possible in any year depends on funds made available from
Government grants, revenue raised from rates and payments received from outside
agencies. Inadequate funding over recent years has led to large sections of roads and
footpaths being under maintained with consequential effect on current condition.
Cork City and its surroundings have seen millions of pounds invested over previous
decades designing, constructing and maintaining a modern road network. This road
network is a valuable asset, which enables safe, efficient and convenient access to
homes, businesses, industry etc. and impacts positively on the economic, social and
cultural life of the city. It is vital that this asset is managed to secure maximum benefit
for the community.
Considering the size of the road network and the limited funds available for its
upkeep, Local Authorities’ such as Cork City therefore need to optimize the use of
their funds in their road maintenance management. This is where a Pavement
Management System is advantageous, by providing an organized and coordinated
approach to handling the pavement management process.
Research has shown that the use of properly formulated and constructed asset
management planning provides real and immediate benefits in terms of maintaining
assets, getting maximum value from available budgets, adopting appropriate service
levels, ensuring political accountability for decisions affecting the assets and provision
of levels of serviceability to the end user.
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3.1 Key Reasons
The Key reasons for implementing a road asset management system are:
•The Importance of appropriate maintenance as road networks provide the platform
for economic and social development
• Good quality infrastructure is the cornerstone of public safety
• Infrastructure and property assets increasingly meet recreational and other
community needs
• Benchmarking condition and performance promotes innovation and efficiencies”.
The nature of the works captured and managed as part of this package are medium to
large capital schemes, these are generally designed in house within the roads designconstruction division and range from large scale street refurbishments, cycle routes
and pedestrian mobility schemes to road overlays.
The value of such capital works in the most recent calendar year would amount to:
 Road Resurfacing Contract traffic routes and Estate Routes € 3,525,000
 Barrack Street Area renewal Scheme € 850,000
 Parnell Place Refurbishment € 2,542,000
 UCC and Western Suburbs Green Route and mobility Corridor € 2,480,000
 Knocknaheeny Apple Computers access road €2,400,000
Total €11.8 million
Funding is raised through a combination of City Council Revenue from Parking and
other road related services, Block Grants from The NRA as well as direct funding from
the DTTAS (Department of transport, tourism. Arts and Sport).

Maproad PMS showing the GIS Map with extracted data for works programme
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Maproad PMS showing the data entry phase to populate the GIS with information on each road
asset

Maproad PMS showing data entry of capital works programme on a section of roadway
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Maproad PMS showing editing portal to input data concerning physical properties of the
roadway and other thematics such as numbering, Status and traffic flows.

Maproad PMS showing Selected features on GIS, and programme data for works on selected
roads
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Maproad PMS output to show details retained on current system relating to large scale capital
(over-laying works)

4.0 Background to the CRM system manage Roads Service
Requests
Like most large organizations which need to manage interaction with external parties,
Cork City Council uses a digital management system. However at a corporate level it
uses a number of different CRM systems, these vary Sage to Salesforce and more
recently SugarCRM depending on the relevant Department within the City Council.
This is indicative of the lack of joined up thinking and use of cohesive policy
implementation in Irish public administration over the last 20 years as technologies
became available.
In the absence of an agreed corporate policy, different divisions within the
organization were able to specify and customize bespoke CRM systems relative to
their own particular needs. This is now a legacy issue and will take some time to
unpick and homogenize at a corporate level.
The Roads and Transportation Directorate uses a CRM system to manage all customer
requests concerning roads issues, these vary from public lighting, and parking issues
all the way up to major road faults and defects which would have the potential for
serious accidents and fatalities.
So with this in mind, it is extremely important that the main conduit of information
from the public and external stakeholders to the relevant asset managers and works
supervisors functions efficiently. The System used is Microsoft Dynamics CRM which
has been customized by a 3rd party engineering software vendor to capture the
particular requirements of Cork City Councils Roads and Transportation Directorate.
At present there is a wide spectrum of users from Engineers, Foremen, Traffic
managers, Traffic wardens and administrative staff, these would all be staff who
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would have responsibility for specific Assets. Of the 99 overall staff within the Roads
Maintenance Function 23 would have responsibilities assigned through the system.

Screen View showing Current CRM’s assigned to Oliver Forbes –currently 96 open issues

Screen view showing the various categories of issues which are captured as part of the system and details of the
relevant assignees who have responsibility for these issues.
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Screen view showing the various street listings in alphabetical order

The following is a breakdown of the number of requests received over a 26 month period this
amounts to over 6000 separate representations which required action and follow up.
It is quite apparent here that the majority of requests received comes from the roads maintenance
function (nearly 3400) this clearly illustrates the significant body of works involved.

The amounts to an average of just over 12 requests received per working day over that time.
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Typical System Architecture of Microsoft CRM
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5.0 MapRoad PMS Functionality

5.1 MapRoad Pavement Management System
MapRoad Pavement Management System – is a cross Platform GIS Roads
Management Toolkit. The web solution is open source, with proprietary elements, and
allows assessments including routing, feature editing and attribution with time period
based visualization. As a hybrid system it utilises both open source and proprietary
software components, this allows for a great deal of flexibility in terms of
customisation and development. The main components are summarised as follows:
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5.2

Open Source components:

5.2.1 Map Server
Mapserver – is an open source development environment for building spatially-enabled web mapping
applications and services. Which is fast, flexible, reliable and can be integrated into many GIS
environments. It was originally developed at the University of Minnesota. MapServer is now
maintained by developers around the world and runs on all major operating systems and will work
with almost any web server.
MapServer features MapScript, a powerful scripting environment that supports many popular
languages including PHP, Python, Perl, C# and Java. Using MapScript makes it fast and easy to build
complex geospatial web applications.

5.2.2 Open Layers
Open Layers is an open source JavaScript library for displaying map data in web browsers. It provides
an API (Application Programme interface) for building rich web-based geographic applications
somewhat akin to those we are familiar with such as Google Maps or Bing Maps.

5.2.3 Python
Python is a widely used general-purpose, high-level programming language. Its design philosophy
emphasizes code readability, and its syntax allows programmers to express concepts in fewer lines of
code than would be possible in other languages. While providing constructs intended to enable clear
programs on both a small and large scale supporting multiple paradigms. Its greatest advantage is
probably its large standard library which provides many prepared tools for various tasks.

5.3

Proprietary software Components

All components run on the Windows Server 2008 operating system
Microsoft SQL Server is a relational database management system developed by Microsoft.
Its primary function is to store and retrieve data as requested by other software applications, be it
those on the same computer or those running on another computer across a network (including the
Internet).

5.4

Operation

At Present the PMS system is operated as follows, only 2 staff members of a total of 99 possible users
have write/ control privileges and are able to make modifications to the system.
Each year the agreed programme for capital works of medium/long term durations are inputted in at
desktop level by these staff members. The information inputted is the location of, and type of planned
works as well as the financial cost for carrying out same.
This data relates to resources allocated to particular lengths of roads contained within the system
however as mentioned previously in this report it does not reflect demand /issue driven workflows,
such as those which arise due to normal day to day CRM requests received.
Oliver Forbes
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Typical user interfaces of Mapraod PMS
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6.0 Existing Microsoft Dynamics CRM system
Functionality.
When a request for service is received, it is processed by frontline staff at the public interface, here it is
logged on the existing CSR system which is a standalone version of Microsoft Dynamics CRM. It is
assigned automatically to the relevant Asset Manager through an automated notification received
through Microsoft outlook. The Asset Manager arranges for attention as required and will then close
off the Issue on the CSR system. The asset manager then reports back to the customer via
telephone/email/letter. This final step is a time sink for already hard pressed managers so some form
of improvement would be most welcome here.

Graphical Schematic of Current Process to deal with work items which are complaint driven as opposed to programmed works
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7.0 System User Requirements
The system requirements for both systems can be summarized as follows:
To create a holistic higher level PMS system which integrates recording and planning of works at a
larger renewal scheme level and also allows for low value works to be micro managed remotely. The
system must allow for Resources, Traffic management plans, safe system of work plans, road opening
licences to all communicate directly with CSR systems and in turn give real time feedback on works to
the citizenry and stakeholders.
The system should also be compatible with a mobile interface to allow for full access on site/in the
field by relevant managers
Software shall allow for communication between the CRM/Works management package and the GIS
Based Maproad
The use of a job management tool in conjunction with process works and integrate with management
controls to execute the works and integrate with Maproad PMS
•

Interoperability between the different packages. ( all proprietary software runs on Microsoft
Platforms)

•

Specifying a job management software which will meet requirements and will run in
conjunction with the CRM and Maproad to incorporate road licensing requirements with Safe
System of works plans as well as traffic management plans.

8.0 Functional Requirements
8.1 Map Road PMS Functionality
The MapRoad PMS as a GIS Roads Asset Management Toolkit functions as follows
•

Be open source as much as possible to allow for future expansion and ease of modification.

•

Allow for ease of use and simple data entry and data retrieval by staff to produce reports and
performance metrics.

•

Maintain and improve the condition of the road network by comparing overall network
condition achieved per euro expended (targeted intervention levels, correct treatment types)

•

Improve outputs from system which will assist in the decision-making and thus allow for
increased service indicators.

•

Improves the business case for investment in road network – increased prioritization for
receipt of funding
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•

Effective & Efficient Maintenance Strategies and Budgeting process of Effectiveness –
measure of actual performance compared to planned

8.2 Microsoft Dynamics CRM System
Microsoft Dynamics CRM System currently delivers the following requirements








Provides a platform through which customers can contact Cork City Council concerning roads
and transportation issues
Allows for easy cataloging of the nature and type of request received for saving as part of a
database.
Creates a unique identifier for each request and allows for tracking its progress to completion.
Assigns and delegates requests to the appropriate asset manager.
Allows for Automatic notifications to asset managers when key milestones are reached on the
process.
Allow for easy extraction and analysis of data to prepare reports
Allow for detailed audit trailing of

9.0 Gap Analysis
In addition to the existing functional requirements I would propose that integration of the two
systems would also deliver the following customized requirements which are currently not present
•
•
•

•

•
•
•

The PMS system should be able to integrate with current CRM system Microsoft Dynamics, and
introduce a GIS overlap/Geo-tag into each Customer Service Request CSR received.
CRM system should be able to integrate a workflow management system linked to Each CSR
received and show this in a GIS context within the PMS system.
The system should be able to share files and documents to all users either desktop or mobile
which relate directly to the job management system such as Safe System of Work Plans and
Traffic Management Plans as well as Road opening licenses.
The system should be available through a mobile portal, allowing access in the field to look up
information relating to a specific road and input information concerning that road in real time
to give correct and up to date information on the relevant asset.
An ability to track Process inputs such as financial resources, labour, mechanical plant and
materials should be included
Component for error checking of data and generation of alarms for overdue issues
Security and access requirements, which provide an audit trail and take account of different
user classes such as asset managers and administrators
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•

Reporting requirements – ability to produce detailed reports and analysis of performance
metrics.

In order to close the gaps out a number of new bespoke software components will need to be
developed. I would propose that these would be as follows
1. A mobile App. To allow to access records and manage works in the field through a simple
smartphone or tablet.
2. Workflow management system which would create and track the workflows that are produced
as a result of tasks created on the PMS/CRM system this would most likely be a customized
version of a proprietary product as produced by Oracle, Sage or Microsoft such as MS Navision
3. Document sharing facilities.
4. Software tool to integrate the PMS with CRM using common MS server
5. Reporting tool which collates data from both systems to produce reports for management
review,

10.0 Solutions
10.1 Mobile App
The smart mobile solution should operate on tablets and phones and have facilities for offline
data editing but would primarily possess an automated synchronization to back-office systems.
Thus giving access to Maproad PMS and the CRM system. These software tools are relatively easy
and inexpensive to develop using C# and Xamarin/Mono to allow for use on Android/
IOS/Windows depending on the units specified.

10.2 Workflow management software
For this element I would propose the use of a proprietary ERP system module for workflow/task
management such as Maximo or more appropriately in this instance I would suggest a solution
like Microsoft Dynamics Navision which as an ERP Business Management Solution would allow for
seamless integration with Microsoft Dynamics. One would also expect that this could be easily
configured to integrate the relevant system controls to deliver works in the field.

10.3 Online document sharing software tool
In order to deliver this aspect I would propose the use of simple cloud technologies.
Which will be addressed in section 11 of this report, this would allow for a consistent and
validated record of the controls put in place for workflows to be executed.
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10.4 Software tool to Integrate Maproad PMS and MS Dynamics CRM
The obvious solution is to integrate the software which delivers both work streams this would
ensure that medium to long term Capital Schemes which are currently administered and tracked
using Maproad PMS are accessible to front line operatives in the field while response driven low
value/low duration works are administered and tracked using Microsoft Dynamics CRM system
As both programmes run on proprietary Microsoft software, It is possible that the two platforms
could be configured relatively easily to communicate with each other, this would involve developing
an interface what must be put in place is a tool to read the GIS data relating to Road Segment
Information when logging requests concerning a particular road on the CSR system.
This could either be a pop up map where the customer service agent clicks on the relevant roads
segment with a record being created on the PMS system, or an intuitive node to node relation
which would be highlighted due to the specific locus given when inputting the data on the CRM
system.
This element of the works would need to be outsourced to an IT/GIS Specialist who would be able
to customise the relevant Interface. This process would be tendered through our national online
tendering platform etenders.ie (which by no coincidence is a fine example of how computer
mediated communication has led to improvements in business processes

10.5 Reporting Tool
The ability to produce detailed reports on all aspects of corporate activities are crucial in order to
ensure accountability and transparency, which is most important in the public sector. Producing
reports and detailed performance indicators also allows for budgetary and resource planning as
well as long term policy formulation and the creation of action plans to deliver the required levels
of service. For this I would propose some type of server based report generation tool. There are
many such products available in the market such as Cognos from IBM, Tableau, Oracle Reports
etc. The product that would appear to be most suitable in this instance is SQL Server Reporting
services as this would integrate well due to the platforms in use.
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Schematic showing the workflow of the integrated PMS and CRM Systems
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11.0 Mobile Access to Process Support Documentation
As part of the workflow process, the asset managers and works supervisors require access to a number
of different standard documents which are essential in final service delivery. These documents provide
health and safety controls and roadwork’s licencing in order to manage the works in line with relevant
legislation.
These control documents are set as follows

11.1 Safe System of Work Plans
These are simple Pictograms which are filled out on site by the staff carrying out the works, this
constitutes a real time site based risk assessment and are a crucial tool to manage the Health and
Safety of the Work site for both the road workers and the public.

SSWP pictogram as used to manage the site risks when carrying roadwork’s.
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11.2 Traffic Management plans
As all works are generally carried out in the public domain with interaction with live vehicular traffic
and pedestrians, a detailed traffic management plan is required in order to manage the works, provide
appropriate warning and directional signage and include for the required exclusion zones

Typical format of Traffic management plans which are used to manage works in the public domain
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11.3 Road Opening Licencing
When excavations of any type or size are carried out on a public road in Ireland, a road opening licence
is required. This procedure has been standardised nationally since 2002 in line with legislation and
requires approval from all stakeholders on behalf of the council responsible for the roads asset, it
includes provisions for traffic controls, final road reinstatement and financial bonds to ensure works
are carried out appropriately.

Typical format of existing road opening licence which is required before any works can be carried out on a public roadway
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11.4 Task Management Record Sheet
This hard copy sheet which is manually filled out on-site is used at present to record details of works
carried out any given location, it is a final checklist to make sure all relevant controls are in place. In
time as with other support documentation this would migrate over to the works management system.

Typical format of existing Tracking sheet to manage works on public roadways

As all documents are in a relatively simple format. A simple cloud based solution could be
advantageous to allow for easy access in the office and on the move. Therefore for this solution I will
compare three of the more popular document sharing providers.
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11.4.1

Google Drive

Google Drive allows for documents to be created, edited and shared online. Google Drive is a free
service. Through The Android Google Drive App, documents can be accessed through mobile devices
such as a smart phone. Google Drive offers 15 GB free account. Suitable protocols would be required in
order to address security issues and access control

11.4.2

Dropbox:

Dropbox provides a free service up to a limit of 2GB and offers businesses as much storage as required
subject to agreed cost. Documents can be viewed from mobile devices such as smart phones, tablets
etc. Dropbox is easy to navigate, as with Drive, files can be drag & dropped into the application and as
with Drive Security protocols would be required in order to ensure security and access control to the
documents

11.4.3

SharePoint:

Microsoft SharePoint is a highly regarded document management system and allows for
documentation can be accessed over the internet. It is very suitable for corporate use due to well
established partner software and requires that the company to be properly licensed for Microsoft
Windows Server.
This would be the most advantageous sharing solution for the proposal in this report as it integrates
well with the other software’s and would be more secure.
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12.0 Conclusion
The main aim of this report was investigate the options for, and possible outputs of integrating the two
software systems which are currently used to manage the road maintenance activities of Cork City
Council. During the course of this investigation it soon became apparent that synergies between
computer systems are extremely important and it is imperative that systems be interoperable as much
as possible. This would be in line with the main principles of Computer Mediated Communication
which are Integration, interoperability, concurrency and collaboration,
This can be generally achieved in a number of ways,
Maintain a strong corporate IT policy to set standards and implement homogenization across the
organization.
Careful specification when choosing new proprietary technologies and ensuring that they are easily
modified to integrate with existing systems
The use of open source technologies as much as possible means easier and cheaper customizations.
In the case of Maproad PMS and Microsoft Dynamics, a number of additional software tools will be
required to deliver enhanced communication and in turn greater functionality which incorporates GIS
based real time reporting with integrated workflow management.
As part of the report I have not addressed issues such as the training or procurement required to
deliver this new hybridized concept. But it is worth noting that due to the familiarity of existing staff
with both core software packages, training and implementation would be relatively easy to roll out.

There is little doubt that improved Computer Mediated Communication means easier delivery of
service no matter what activities one is discussing be it building and infrastructure construction,
supply chain activates, manufacturing or in this case road maintenance activities.
It allows for sharing of information in real time at all locations to create an integrated system which
fosters collaboration ion between all involved in the planning and delivery of road maintenance
services.
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