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Abstract: For effective management of the infrastructure systems, municipalities need to efficiently exchange
information about these systems (i.e tangible capital asset information) within different departments of a
municipality and between different agencies. This information exchange, referred to as transactions, is
presently performed on an ad hoc and manual basis in the form of non-standardized reports created in PDF
or Word format. Municipal organizations find it very difficult and time-consuming to compile, compare, extract,
and analyze the Asset Inventory and Condition Assessment/Tangible Capital Asset information from these
reports due to: (i) human interpretational issues; (i) heterogeneity of the tangible capital asset data format; (iii)
inconsistent description of various classes of assets; and (iv) lack of component-based aggregation of assets.
There is a need to improve the way Asset Inventory and Condition Assessment Reporting or Tangible Capital
Asset Reporting is currently performed by infrastructure agencies.

To address these issues, a Tangible Capital Asset Ontology was developed as part of this research work. The
knowledge represented in the ontology was used to define message templates that permit standardized
reporting of the asset inventory and condition assessment/tangible capital asset information. Using a four step
approach, the formalized message templates were implemented in an Asset Information Integrator System
developed as part of this research. The focus of this paper is to introduce the Tangible Capital Asset Kernel
Ontology and explain the development and application of the Asset Information Integrator System to
demonstrate improved tangible capital asset reporting. The technique employs a case study approach.

Keywords: Tangible Capital Assets, Asset Inventory and Condition Assessment Reporting, Infrastructure,
Ontology, Tangible Capital Asset Ontology, Asset Information Integrator System, Infrastructure Management

1 Introduction

Municipal infrastructure organizations exchange information about their tangible capital assets (TCAS),
particularly Asset Inventory and Condition Assessment (AI&CAR) information, in order to efficiently manage
their infrastructure systems. These organizations find it difficult to exchange such information due to some
issues. The information exchange is typically a manual process—the TCA information is created in PDF or
word format and is sent to the receiving partner as an E-mail attachment. The information received in such
formats required human interpretation, which is a time-consuming and error-prone process (Zeb and Froese,
2013). According to Felio (2012), the three issues are: heterogeneity of the TCA data format; inconsistency in
the TCA class description; and lack of component-based aggregation of the TCA information. As part of a
research project to improve the efficiency of computer-based information exchange in the infrastructure
industry (El-Diraby, 2004), these issues were addressed by developing a Tangible Capital Asset Ontology
(TCA_Onto) and an Asset Information Integrator System (AllS) in the domain of infrastructure management.

The basic viewpoint adopted in this research is that computer-to-computer information exchange requires
formalized transaction specifications, which is termed as standardized Message Templates (MTs). These MTs
were developed based on the knowledge represented in the TCA_Onto, which was created at two levels of
abstraction: Tangible Capital Asset Kernel Ontology (TCA_Kernel_Onto) and Tangible Capital Asset Extended
Ontology (TCA_Extended_Onto). Both the ontologies represent the TCA domain knowledge in a consistent
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format to support the design of MTs for the task of Asset Inventory and Condition Assessment
Reporting/Tangible Capital Asset (AI&CAR/TCA) Reporting. The AI&CAR/TCA Reporting was identified by the
authors as one of the transactions that has the greatest potential for information technology (IT) improvement.
In this specific type of transaction, the municipal government reports their TCAs information to the provincial
government for financial planning and budget allocations. This transaction was identified and selected for IT
improvement based on a requirement assessment conducted using an IT survey (Zeb et al. 2012).

The AI&CAR/TCA Reporting transaction was implemented in the proposed AllS; it uses the formalized MTs
developed for the TCA Reporting based on the knowledge represented in the TCA_Onto. The AlIS enables
the users (municipal and provincial governments) to exchange the TCA information in a consistent format that
is computer interpretable at the receiving end. The core purpose of this paper is to briefly introduce the
TCA_Kernel_Onto and then to explain the development and application of the AlIS.

This paper consists of seven sections. Following the introduction of issues in the first section, the second
section reviews the relevant literature. The third section explains the approach used to develop the AllS and
the fourth section describes the TCA_Kernel_Onto. The fifth and sixth section discusses the development and
application of the AlIS respectively. The seventh section describes the conclusions.

2 Point of Departure

The work reported in this paper builds upon two primary knowledge areas: the field of ontology development,
and the field of information systems for infrastructure management.

Ontology development—there are four ontologies in the area of infrastructure management that are of
particular interest to this research work. The Infrastructure Product Ontology, IPD-Onto (Osman, 2007),
represents knowledge related to infrastructure products (i.e. pipe, valve, pump, etc.). The IPD-Onto doesn’t
represent a complete set of infrastructure products (referred to as tangible capital assets in this research work)
to support the design of MTs for the AI&CAR/TCA Reporting. As part of this research, the IPD_Onto was
extended to create the proposed TCA_Onto. In other words, the TCA_Onto is an expanded version of the IPD-
Onto in which detailed taxonomies of the TCAs in the transportation, water, wastewater, and solid waste
management sectors were created. The Infrastructure and Construction Process Ontology, IC-Pro-Onto (El-
Ghohary, 2008), represents the various processes carried out during the life cycle of infrastructure projects.
The IC-Pro-Onto categorizes processes into four main categories: core processes, management processes,
knowledge integration processes, and support processes. The Actor Ontology, Actor-Onto (Zhang and EI-
Diraby, 2009), represents the range of actors and the roles in a given project context. Specific roles related to
the domain of infrastructure management that were missing in the Actor-Onto were included in an actor
taxonomy developed as part of this research work. Finally, a Transaction Domain Ontology, Trans_Dom_Onto
(Zeb and Froese, 2012) represents knowledge about information transactions, which supports the design of
MTs in the domain of infrastructure management. The Trans_Dom_Onto represents the header information
(i.e. metadata in a MT such as “from”, “to”, “e-mail address”, etc.) that is required to support the design of the
header section of the MTs. The Trans_Dom_Onto doesn’t completely represent the payload information (i.e.
the actual information content that partners need to exchange in a given transaction) to support the design of
the payload information section of the MTs for the AIRCAR/TCA Reporting. Hence, there is a need to create
the TCA_Onto to include the TCA information that makes up the payload information section of the
AI&CAR/TCA Reporting transaction.

Infrastructure management information systems—a set of state-of-the-art applications is currently in use in the
domain of municipal infrastructure management to carry out various work processes, including: asset inventory
management, asset condition assessment, asset service life analysis, asset life cycle cost analysis, asset risk
analysis, and decision making analysis (Vanier and Rahman, 2004). According to the results of an IT survey
(Zeb et al. 2012), a set of 16 applications was identified that are commonly used in Canada to carry out these
six infrastructure management work processes. These applications were: ArcGIS, dTIMS, Road Matrix,
Hansen, SAP, MS Excel, Web Works, RIVA, City Works, Microstation, Mapguide, AMS, A2B, Mapinfo, VFA,
and AutoCAD. The aforementioned software packages work well as standalone applications for carrying out
various infrastructure management work processes; however, these applications generally lack the ability to
seamlessly exchange the TCA information generated at the municipal level with other infrastructure
management agencies. This situation creates a requirement to develop the proposed AllS system to assist the
exchange of the TCA information between the municipal and provincial government.
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3 Development Approach—Asset Integrator Information System

The AIIS system is a web-based collaboration system that was developed for this research project using the
Microsoft SharePoint platform. This platform was selected due to its’ robustness. According to Perran et al.
(2010) and Microsoft (2012), it is a powerful system that enables transaction development personnel to develop
and implement web-based collaboration systems without writing any software code. The proposed AllS was
developed following a four-step approach.

Step 1: Create Website and Library—a website for the AllS was developed on the SharePoint Server using a
“4C” approach: Create a virtual directory, Create a collection site, Create subsites, and Create web pages.
After developing the AlIS website, a library named “Al&CAR/TCA Message Templates” was created to store
all the reports received from different municipalities.

Step 2: Review and Modify Message Template—this part of the research utilized a set of MTs that were
previously created in a related research task based on the knowledge represented in the TCA_Onto (Zeb and
Froese, 2013). The defined MTs were reviewed to check that various functionalities and validation rules
associated with the MT fields were working properly. The needed modifications were incorporated before
implementing the formalized MTs developed for the AI&QCAR/TCA Reporting in the proposed AlIS.

Step 3: Design and Configure Workflow—the workflow was modeled in MS VISIO as a SharePoint workflow
following the To-be transaction map (which is defined as a set of atomic transactions and their sequence) that
was created as part of the transaction specification development. The defined SharePoint workflow was then
exported to the SharePoint Designer for configuration where a set of actions and conditions were applied to
the workflow. The SharePoint Designer has the capability to design and configure workflows; however, MS
VISIO makes the design of the workflow easy to create, understand, modify and to integrate with the
SharePoint Designer and SharePoint.

Step 4: Add/Define Functionalities—finally, some functionalities were defined in the proposed web-based AlIS,
such as: add reports, edit reports, delete reports, download reports, search reports, navigate through the AllIS
system, integrate reports, compare reports, and visualize workflows and reports.

4 Tangible Capital Asset Kernel Ontology

According to Gruber (1995), an ontology is “an explicit formal specification of the terms in the domain and the
relations among them.” The TCA_Onto was developed as part of this research work to represent the TCA
knowledge in the domain of infrastructure management. The core purpose of the TCA_Onto development was
to capture TCA knowledge to support the design of standardized MTs for the AIRCAR/TCA Reporting. The
proposed AIlIS implemented these formalized MTs for the reporting of the Asset Inventory and Condition
Assessment Information between the municipal and provincial government.

According to Gomer-Perez et al. (2005), ontology development follows a layered architecture where each layer
represents concepts at different level of abstraction; this involves four types of ontologies. The upper ontologies
represent the most generic knowledge that is consistent across different industries, (e.g. process, project,
actor, etc.) The domain ontologies represent knowledge relating to a specific domain of interest that is used to
create different applications (software) or application ontologies. The application ontologies represent
knowledge related to a specific application or software. The user ontologies are created at the finest level of
granularity where knowledge is captured from a user perspective. The development of the TCA_Onto used
this layered architecture.

The TCA_Onto was developed at two levels of abstraction: TCA_Kernel_Onto and TCA_Extended_Onto. The
TCA_Kernel_Onto represents the TCA knowledge at a higher level of abstraction to: (i) capture a lean
knowledge base for better understanding of the TCA knowledge; (ii) better organize the diverse TCA
knowledge; and (iii) integrate the TCA knowledge with another kernel ontology used to model information
transactions (i.e. the Transaction Domain Ontology, Zeb and Froese, 2012) developed as part of this research
work. The TCA_Kernel_Onto represents the TCA knowledge in the facility and four infrastructure sectors:
transportation, water, wastewater, and solid waste management, all at a very high level of abstraction. The
TCA knowledge was organized according to the concept of modality. According to ElI-Gohary (2008), modality
is defined as “a characteristic that describes a thing and denotes its belonging to a particular group or category’.
The modality brings multi-dimensional flavor to the knowledge representation while easing categorization,
management, and organization of the TCA concepts or knowledge. The TCA_Kernel_Onto was further
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extended to create taxonomies of the TCAs in the infrastructure sectors based on the notion of modality, to
develop the TCA Extended_Onto. At a finer level of detail, the TCA_ Extended_Onto represents the detailed
taxonomies of the TCAs in the four infrastructure sectors and the relationships between various TCA concepts.
The detailed development, coding in the Protégé ontology editor (Protégé, 2014) using the ontology web
language (OWL), and evaluation of both the TCA_Kernel_Onto and TCA_Extended_Onto is beyond the scope
of this paper; however, a brief introduction of the TCA_Kernel_Onto follows. The TCA knowledge in the
TCA_Kernel_Onto was categorized based on the following four modalities as shown in Figure 1-1.
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Figure 1-1 Tangible Capital Asset Kernel Ontology

The composition asset—modality categorizes the TCAs based on their level of composition in the overall
infrastructure network system: namely, system level, sub-system level or component level. The sector asset—
modality categorizes TCAs based on the sector to which they belong. Facility assets may be protective services
facilities, recreational and cultural facilities, and so on, while infrastructure sector assets include all of the TCAs
related to the transportation, water, wastewater, solidewaste, electricity, telecom, and gas sectors. The function
asset—modality categorizes the TCAs based on the function they perform in the overall infrastructure network
system. These functions include control, access, protection, measuring, storage, conveyance, (Osman, 2007)
commuting and processing. The individual asset—modality classifies the TCAs based on the individual asset
type. The PSAB (2009) and TCA (2012) have defined eight individual asset sub-classes: land, land
improvement, building, building improvement, infrastructure, machinery and equipment, vehicle and work in
progress. The explicit definition of each type of the TCA is presented in Zeb and Froese (2013).

5 Asset Integrator Information System Development

A four-step approach was used to develop the proposed AllS. Before developing the AlIS, a set of pre-
development steps were assumed to have already been completed. These steps included the development of
the transaction specification, accessing the infrastructure transaction management portal and downloading the
formalized transaction specification for the AI&CAR/TCA Reporting, and reviewing and modifying the
specification; if any, in order to incorporate location specific requirements.
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5.1 Step 1—Create Website and Library

As mentioned earlier, the website for the AlIS system was developed using a 4C approach. Create a virtual
directory—a virtual directory was created on the SharePoint Internal Information Server (IIS). The web-based
AlIS was hosted at this location. Create collection site—a collection site was created in the virtual directory to
house all subsites and web pages. The web page for the collection site is shown in Figure 1-2.

Asset Information Integrator System » Home

The AIIS will collect the Tangible Capital Asset Information from municipalities.
Home

MTents Welcome to the Asset Inventory and Condition Assessment/Tangible Capital Asset Reporting Site!

Site Pages

Shared Documents The users from different municipahities will use this site to report tangible capital asset information to the provincial government for fin:

AIRCAR/TCA Message
Templates

Figure 1-2 Collection Site — Asset Information Integrator System

Create subsite—in the collection site, a subsite (library) was created to store the AI&CAR/TCA Reports
received from various municipalities. The library and its’ attributes are shown in Figure 1-3, which were defined
based on the various fields represented in the MTs. Once a report is submitted, it is stored automatically with
the attributes as shown in the Figure 1-3. The selection of the attributes depends on the requirements of the
user, which can be changed easily at any time as user requirements vary. Create web pages—a welcome web
page was created for the AlIS system as shown in Figure 1-2 above. The welcome web page briefly introduces
the purpose of the AlIS to the users.

ﬁ Check Out Version History
il
Check In %a Document Permissions
MNew Upload Mew Edit View Edit E-mail a Download a
Document - Document - Folder Document Discard Check Out  Properties Properties X Delete Document Link Copy
MNew Open & Check Out Manage Share & Track
Libraries - Type Mame Submitted By Designation E-mail
Site Pages IElj TCA Report & mew Jehan Zeb fsset Manager jzmiri@hotmail.com
Shared Documents
4k Add document
AIRCAR/TCA Message
emplates Send To Unpublish
Manage Copies - Approve/Reject
Workflows Publish ILlike Tags &
Go To Source Cancel Approval It Motes
Copies Workflows Tags and MNotes
Mame of Munidpality Type of Municipality Date Submitted Total Acquisition Cost (Can )
Taown Municipality of Sidney Tawn 8/21/2013 14400000

Figure 1-3 Create Library
5.2 Step 2—Review and Modify Message Templates

The MTs for each atomic transaction of the AI&CAR/TCA Reporting had previously been designed using the
Microsoft InfoPath Designer as part of the transaction specification development for the AI&CAR/TCA
Reporting. The MTs were opened and reviewed in the Microsoft InfoPath Designer to check that various
functionalities (e.g. sum, product, formula, etc.) associated with each field were working properly before
implementing it in the AllS. While defining the MT for the AI&CAR/TCA Reporting, some validation rules were
applied to each field in the header information section and payload information section. Due to space
constraints, only the payload information section of the multi-view MT defined for the AI&CAR/TCA Reporting
is presented in this paper. The payload information shown in Figure 1-4 representing view 1 of the multi-view
MT defined for the AI&CAR/TCA Reporting.

This MT is comprised of eight views, with each view representing the TCA information related to a specific
infrastructure sector. The transaction development personnel have the flexibility to switch between the views
at any time by clicking on the required view. Navigation between the views was also reviewed and checked to
see that the links were defined correctly. The validation rules were used to check that the format of the
information was correct and the functionality associated with a specific field was working properly.
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— - 3 Copy % Print Preview . . .

H = =| - - View Navigation Tab
1 n s 4h Cut Current Wiew:

Save Save Close Paste

As View 1 - Facility Sectc =
Commit Clipboard Views

Tangible Capital Asset

Facility Sector For Disposal Only
Asset Class Unit Quantity Acquisition Net Book CostCondition Average Life Remaining Replacement Disposed Installation
Cost Index Life Cost Quantity Year
1.1 Police Protection
Land Sq.m =
Building Each =)
Equipment Each 59 600000 300000 4 15 8 150000 9 5/8/2013 H
Vehicle Each =)
Sub-Total 600000 300000 150000
1.2 Fire Protection
Land Sq.m ]|
Building Each 2
Equipment Each 64 700000 450000 4 15 9 12500 2 5/8/2013 H
Vehicle Each ]
Sub-Total 700000 450000 12500
TOTAL 1300000 750000 162500

Figure 1-4 Review and Modify Message Template Payload Information

Accordingly, each field of the payload information section was filled with dummy values as shown in Figure 1-
4 to check that various functionalities associated with each data field was working properly and the formatting
requirements were complied with the validation rules prescribed for each field. In case of any error; the
functionalities; (like sum, product, etc.) were modified according.

5.3 Step 3—Design and Configure Workflows

The workflows are repeatable, automated business processes that occur between the collaboration partners
within and between organizational boundaries. The workflows are designed based on the To-be transaction
map (TM) that was created as part of the transaction specification development. The workflow is an
implemented version of the TM. For instance, the TM developed for the AI&CAR/TCA Reporting was
implemented as a SharePoint workflow using the SharePoint Workflow Management System. In this research
work, the workflow was first designed for the AI&QCAR/TCA Reporting in the MS VISIO, which was then
exported to the SharePoint Designer for configuration. After configuration, the workflow was attached to the
AlI&CAR/TCA Message Templates library for execution. The workflow design and configuration are as follows.

5.3.1  Design Workflow

The workflow was designed in the VISIO as a SharePoint workflow and was named as “TCA Reporting”, as
shown in Figure 1-5. The SharePoint workflow is commonly composed of a starter, terminator and a humber
of actions (e.g. send, receive, review, approve, etc.) and conditions (e.g. decision statements—take route A in
the workflow for Yes and B for No). Conditions for the TCA reporting workflow were not applied so as to make
the workflow simple to understand and implement in the AlIS. In this workflow, three actions were defined in
addition to the starter and terminator. These actions were: log TCA information to the history list, review TCA
information, and send accept acknowledgement message to the sender. Once the SharePoint workflow
diagram was developed, it was then checked for rules validation. The validated workflow diagram was exported
as a Visio Workflow Interchange file (vwi) to the MS SharePoint Designer for configuration.
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. information message to the
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sender

Figure 1-5 SharePoint Workflow Diagram
5.3.2  Configure Workflow

In SharePoint Designer, the workflow diagram (i.e. a vwi file) was imported for configuration as shown in Figure
1-6. The term “configuration” means explicitly defining the workflow rules.

Warkflow

W@ ® & e W G G G

Save Publish  Check Adva B Condition Action Step ' ) Publish Export Workflow
for Errors 5 elete [%] Impersanation Step | jops y to Visio Settings
Save Modify Insert Manage

Modify

Check for Errors

RN X
7. _
TCA Reporting |@| The workflow contains no errors,
Log the TCA information to the history list
Log TCA information to the workflow history list
Review the TCA Information

then Assign Review TCA information to Richard Hudscn, Finance Manager, jzmirl @gmail.com

Send an accept acknowledgement message to the Sender
then Email Current frem:Created By

Figure 1-6 TCA Reporting Workflow Configuration and Checking for Errors

The TCA workflow diagram (vwi file), when imported to SharePoint Designer, was transformed into a set of
statements (i.e. non-configured TCA workflow). Each of the three actions defined in the MS VISIO TCA
workflow diagram was converted into two statements as shown in Figure 1-6. The top statement represents
the action as-is whereas the lower (bolded) is an automated generated statement that needs to be configured.
A set of rules was applied to the underlined words (representing actions) in the lower statements as part of the
workflow configuration. The configured workflow for the AIRQCAR/TCA Reporting is presented Figure 1-6. The
underlined words in the configured workflow (i.e. TCA information, Review TCA information, Richard Husdon,
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Finance Manager, jzmirl@gmail.com, and Current item:Created By) were explicitly defined through applying
rules as part of the configuration. The TCA workflow configuration was finally checked for errors. As shown in
Figure 1-6, there were no errors found in the workflow. The configured was then attached to to the list library—
AI&CAR/TCA MTs for execution.

5.4 Step 4—Define/Add Functionalities

Some functionalities (e.g. sum, average, formula, etc.), were defined in the AllS. These functionalities were
used to develop visual representations of the TCA Reports as part of the visual analytics. For instance, the
provincial government might wish to see visual representations of the cumulative acquisition, net book value,
and replacement costs based on the municipality type (city, town, district, and village). These visual
representations can lead to effective and efficient decision making. The screen captures shown in Figure 1-7
shows how the sum and average functionalities were implemented to create fully automated visual
representations of the TCA Reports.

Asset Information Integrator System

Collabion Charts for SharePoint - v 1.1.5.0 2| [
4 () Data Source Group & Drilldown Chart Preview » &
(=] Data Provider =
= " a0mM
= Data Fields
= ) Choose from the following series =
=] Fiter Data =EmM
=] Group & Orildown Column Name Function Display Hame 72m
:_é]chan Type Total Acquisition Cost (Can$

SUM Total Acguisttion ...
=] Series Customization J St
SUM Total Net Book C...

=] Chart & Axis Titles otal et Boo

=] Data Display Settngs SuM + | Total Replaceme R

=] Chart Appearance (Mone) -

/=] Number Formatting 4| o SUM o r el

=] Axis Grid Lines AVERAGE d |
= Apply Clear Grouping o

=] Chart Legend COUNT - City  District  Town  Village
=] Trend Lines MIN

- i _ 4 Total Acquisition Cost

=] Export Settings. Grouped data preview MAX ¥ ® (Cang)

=] Other Settings

Type of Municipal... Total Acquisition Total Net Book C. Total Replaceme il Total Net Book Cost (Cans)

gl Total Replacement Cost

City
(Can$)

District

own

Vilage 13354000 Animate chart in

¥ chartPreviewn W Actual view
Page 1]of1 :}' Rows 1-40f4

=)
A FusionCharts Product  About Collabion Debug Reportissue Activate Finish « Previous Next »

Figure 1-7 Implementing a Sum and an Average Functionality

These graphical representations can be automatically updated in real time when a TCA Report is created or
changed in the SharePoint AI&CAR/TCA MTs library. These functionalities were added using an add-in
application—Collabion Charts for SharePoint, which is a third party application (Collabion, 2014), developed
for creating charts in the SharePoint. Similarly, other functionalities (e.g. add/collect reports, edit reports, delete
reports, download reports, search reports, navigate through system, integrate reports, compare reports, and
visualize workflows and reports) were also added, which are not presented in this paper due to space
constraints.

6 The Asset Integrator Information System

The prototype AlIS application represents how the overall information system can work in a practical scenario.
This section gives an overall picture of how different components of the prototype information system are
interrelated. As shown in Table 1-1, the AlIS is composed of four main components: users, actions, message
templates exchanged between the partners, and the use of different software.

The users of the AIIS are the municipal and provincial governments who are involved in the exchange of the
TCA information. The actions represent the most important actions that the municipal and provincial
governments have taken to successfully accomplish their AI&CAR/TCA Reporting. Both these types of
agencies typically take a total of eight actions to complete the TCA Reporting. The actions related to the
municipal government are: complete the MT and forward it the provincial government. The actions pertaining
to the provincial government are: receive the MT, upload it, process it, return the acknowledge MT, visualize
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data, and analyze the report. The message templates are a set of MTs that the municipal and provincial
government use to successfully report the AIRCAR/TCA information. For the AI&CAR/TCA Reporting, two
message templates (i.e. the AI&CAR/TCA Reporting MT and accept acknowledgement MT) were used in the
AlIS system. The municipal government instantiates the AI&CAR/TCA Reporting MT each time they submit
their AIRCAR/TCA Report to the provincial government. The software use represents applications that were
used to accomplish various actions. This component specifies how a specific action is completed in the AlIS
through the use of a specific software, e.g. MS InfoPath Filler, MS Outlook, MS SharePoint, MS
Excel/SharePoint Excel Services, and MS Exchange.

Table 1-1 Asset Integrator Information Application

Users Actions Message Templates Software
o 1. Fil Microsof@ InfoPath Fillgr or
Municipal SharePoint Form Services
Government I
2. Send Asset Inventory and Condition | Microsoft Outlook
. Assessment Reporting/Tangible .
3. Receive Capital Asset Reporting Microsoft Outlook
4. Upload Message Template Microsoft SharePoint
Provincial 5. Process Microsoft SharePoint
Government 6. Send Accept Acknowledgement Microsoft Exchange or
) Message Tamplate Microsoft Outlook
7 Visualize Asset Inventory and _Conditio_n MicrosofF SharePoint or
) Assessment Reporting/Tangible |SharePoint Excel Services
8. Analyze Capital Asset Reporting MicrosofF Excel or .
) Message Template SharePoint Excel Services

The process required to carry out each action is elaborated as part of the AllS application; however, as an
example, the final outcome of action 3—receive or collect the reports from various municipalities is shown in
Figure 1-8. A set of 10 TCA reports, three each from a city, town, district, and village municipality were filled
with dummy values that were received the prototype AIIS as shown in Figure 1-8.

Asset Information Integrator System » AIRCAR/TCA Message Templates » All Documents

This library will stores message templates designed for AIRCAR/TCA reporting transaction.

Home

Libraries Type Name Submitted By Designation E-mail MName of Munidpality

E:E P:g;s . Eﬁ] TCA Report Burnaby &inew John Watson ~ Manager Finance & Accounts john.wart@burnaby.ca City Municipality of Burnaby

;I;;R;;HQZZ;EQE Eﬁ] TCA Report Comaone £ Hew Bob Traister ~ Manager Finance Comox

jlEmootey Qﬁ] TCA Report Harrison Hot Spring £ new Charles Harris Accountant Engineering charris@harrisonhotsprings.ca Harrison Hot Springs Municipality

Lists Qg TCA Report Highlands i rew Jeff Martin Manager Finance & Accounts jeff.martin@highlands.ca District Municipality of Highlands

Calendar Eﬂ TCA Report Ladysmith £ wew Kewin Hall Finance Manager kevin.hall@ladysmith.ca Municipality of Ladysmith

=k Qg TCA Report Lions Bay & nHew Jeff Cuttler Manager Accounts and Finance  jeff.cuttler@lionsbay.ca

TR Eﬂ TCA Report North Vancouver 2new James Butler  Finance and Accounts Controller j.butler@northvancouver.ca ver

Team Discussion Eﬂ TCA Report Pemberton & new Larry Smith Manager Finance |smith@pemberton.ca Village Municipality of Pemberton
Eﬁ] TCA Report Richmond £ new Alan Gordon  Finance and Account Manager alan.gorden@richmond.ca City Municipality of Richmond

TR Eﬁ] TCA Report Sidney & new Jehan Zeb Asset Manager jzmirt@hotmail.com Town Municipality o ey

i All Site Content EE TCA Report Squamish £inew Accountant Engineering stephen.wong@squamish.ca District Municipality of Squamish
EE TCA Report Surrey &HEw Manager Finance john.wong@surrey.ca City Municipality of Surrey

4 Add document

Figure 1-8 Receive or Collect a set of Ten TCA Reports from Various Municipalities

7 Conclusions

An effort was made to address the four issues associated with the reporting of the TCA information between
the municipal and provincial government. The issues were: (i) human interpretational nature of the As-is TCA
reporting; (ii) heterogeneous TCA data format; (iii) inconsistent definitions of the various TCA classes; and (iv)
lack of component-based aggregation of the TCA information. These issues were dealt with developing the
TCA_Onto and the proposed AlIS. This paper briefly introduced the TCA_ Kernel_Onto at a very high level of
abstraction, categorizing the TCA knowledge in the facility and four infrastructure sectors: transportation, water,
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wastewater, and solidwaste management sectors. The development and representation of the detailed
taxonomies (i.e. TCA_Extended_Onto) of these infrastructure sectors is beyond the scope of this paper.

The proposed AllS was developed using the MS SharePoint platform, exploiting a four step approach. First, a
web site was created for the proposed AllS in the SharePoint Internal information Server wherein a library with
the name, AI&CAR/TCA Reporting MTs, was created to receive or collect the TCA reports submitted by
different municipalities. Second, the MTs defined for the AI&CAR/TCA Reporting were reviewed for any errors
in the functionalities associated with different fields of the MTs and modification were made; if any. Third, the
TCA reporting workflow was designed using the MS VISIO and configured in the SharePoint Designer. Fourth,
additional functionalities were added to the proposed AlIS.

The AIIS application was also discussed and the AllS demonstrated how the proposed system could be used.
The AIIS application comprised of fourth components: users, actions, MTs, and software. To accomplish the
TCA Reporting successfully, the two users (the municipal and provincial government) typically perform seven
different actions (complete, send, receive, upload, process, send acknowledgement MT, visualize, and analyze
the AI&CAR/TCA Report) to exchange two MTs (AI&CAR/TCA Reporting MT and accept acknowledgement
MT) using a set of software (InfoPath/SharePoint Form Services, Outlook, SharePoint, Exchange,
Excel/SharePoint Excel Services).
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