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Executive Summary

This report concerns JN Bentley UK, which is a construction company in the UK specializing in
projects related to the water industry. This report would take a look into the steps taken by our
team to better their current information. This summary expands upon the analysis and design phase

as well as looking into the final conclusion and recommendation.

Summary of the Analysis Phase Report:

While evaluating the current systems at JN Bentley, we found out that they are using a legacy
system based on Lotus Notes. This system currently works for them but is prone to bottlenecking

and random shutdowns leading to loss of data and a lot of frustration with the current users.

A lot of their current processes are based on individual users working on pre-coded excel sheets
which need definitive inputs and are very hard to error correct. They also have a steep learning
curve for new users while the older users have gotten very used to the current process and refuse

to learn a new way of working with the system.

Additionally, the data flow between the departments is not very organized and often leads to data
duplication and lack of co-ordination between multiple departments due to lack of data replication
on different department servers. This is especially prevalent in the two sub-departments of the

procurement department, namely the buying department and the sub-contracting department.

The changes made to the system would serve an ensemble of functions. When implemented, the
new system should be able to manage all of the processes in a centralized fashion. The system
would be efficient while managing to keep all of its databases at various locations as required. It
should also be able to merge all the processes without creating conflicts in between departments

and generate all of its outputs in a standardized fashion.
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Summary of the Design Phase Report:

This stage involves the final touches of implementing the new information system. The system
needs satisfactory approval from JN Bentley management and feasibility testing. It is inclusive of
a final evaluation letter from the client, a complete system analysis report, synchronized system
models (CRUD Matrix), the physical system design, the feasibility analysis matrix, physical data

flow diagrams (DFDs), input and output design, the implementation plan, and lessons learned.

The candidate solutions table compared viable options to improve the JN Bentley information
system. We realized the need to switch to an ERP system in order to streamline all of the processes
and came up with two alternate solutions and an option of updating our current systems. Since JN
Bentley isn’t a technology firm, we found it to be in our best interest to either outsource the
production of a new software, buy a new packaged system, or outsource an upgrade of our current
systems. Based on these requirements, we identified three main options which were the Xpedeon

system (Outsource), SAP (COTS) and a local vendor for the upgrade.

SAP offers a ton of features but lacks customizability, which would result in changes to a lot of
our processes. These changes may be hard to implement as the users have gotten very used to the
current processes and would offer significant opposition to the idea. SAP is also a very costly

option to implement due to their renowned brand value.

When it came to a local vendor, we run into issues of trying to revive a dying system. They may
fix the system intermittently but in the long run, the system may continue failing due to its

dependencies on legacy systems and lack of viable upgrades.

Finally, we settled on the Xpedeon system as our recommendation, mainly because it maintains
our current processes while merging it with state of the art systems. Xpedeon is also a growing
company and has incentive to deliver a system which aligns perfectly with our processes while
eradicating all the flaws of the previous system. Although the development time is slightly longer,
the implementation plan is a phased plan which maintains current working systems while

integrating them seamlessly.
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Survey Phase Report

Client and Industry Background:

Our client is JN Bentley UK. This is a market leading UK based Civil Engineering and
Construction company which has its projects mainly related to the water sector in UK. While the
Water Sector is its primary market, JN Bentley is a part of the global management, engineering
and development consultancy Mott MacDonald. JN Bentley is a large-scale company which

employs in excess of 1300 employees and has a portfolio of over 250 live projects.

In addition to the water works, JN Bentley is looking to expand its horizons into the renewable
energy sector as working in conjunction with the government for water work projects has made
the company highly environmentally aware. They are also planning on expanding into the Solid

Waste sector as their work also involves wastewater management.
Seeing how our client is intent on massively scaling up their business, our primary objective is to

figure out a way to integrate all of these business functions without compromising on the quality,

rather improving on it

Areas for Improvement, Opportunities, and Directives:

The current business functions of the company are divided into multiple departments which handle
different aspects of all of their projects. The four primary departments on which we will be

focusing are:

1. Steering Committee: This is the department responsible for project cost assessment. They

review government projects which are up for bid and decide the lowest amount JN Bentley

can bid while staying competitive with their competitors and make a profit.

2. Surveying: This is the department which is responsible for developing detailed overviews
of all the resources that will be required on a project. Each project has an assigned Quantity
Surveyor who keeps a track of their projects while the project is going on and makes

changes to their monthly feasibility and cost reports.
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3. Procurement: This is the department which is responsible for finding suppliers based on
project needs, placing orders for the supplies needed for various projects and coordinating
with the surveying department to ensure timely delivery and execution of all tasks related

to a project.

4. Accounting: The accounting department takes care of all of the things related to the costs
of each project. They handle the invoices, payments, payroll and taxes while keeping track
of the expenditure for each project and appraising the customers or suppliers of any

changes in the budgets.

We have identified the following specific issues at N Bentley:
e Steering Committee:
o The projects selected by this department may not always result in a profit
despite the department stating so explicitly, mainly due to project scope
revisions, intangible events and other reasons.

= Potential opportunities:

e Establish communication with the quantity survey department in
order to better estimate the project costs and risk profiling.
e Having a reservoir of data of previous similar projects which

could help in estimation.

e Procurement Department:
o The buying and sub-contracting functions within this department are working
on different software and the software is not well integrated.
o This causes communication failures between the two sub-departments. For
example, a task may be subcontracted, but the buyers also order the materials
for the task though that is no longer the responsibility of JN Bentley.

= Potential opportunities:

e There is a potential opportunity to integrate to a single software.
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e Lotus Notes:

o The quantity survey and Accounting departments uses Lotus Notes which, in
its time was highly advanced, but now is considered a legacy system.

o While Lotus Notes is functional, we are beginning to see significant issues on
the horizon due to increasing data quantities and an inability for Lotus Notes to
handle the increase in data. There are often days when the system crashes and
the client has to re-enter significant amounts of data in the database.

o While Lotus Notes is widely accepted throughout the company, there is a high
probability that the system will be unable to keep up with load that will result
from the expansion plans.

= Potential Opportunities:

e There is a potential opportunity to integrate all the departments
in the company under one ERP software which takes into
account all the needs of the different departments while allowing
some leeway to each department.

e We see an opportunity to streamline processes by eliminating
data consistency issues.

e The business processes can be optimized in order to increase the

overall company data management efficiency.

Project Scope:

e In Scope:
o Improve JN Bentley systems and business processes that are related to the
following:
= Steering Committee
= Procurement Department
= Surveying Department
= Accounting Department
e Out of Scope:
o Any departments, other than the ones mentioned above, even if they have similar

1SSues.
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Project Objectives:

e General:

Improve all of the immediately addressable processes within the system.

This should be managed using a calculated mix of sound business practices and
efficient ERP/technology stack implementation.

Make changes to the RFP business processes for reviewing and approving specific
projects, should account for communication between departments throughout
project selection process

Make changes to the Budgeting, Resourcing, and Reporting process as currently
they are not very organized.

Simplify the payment process so that the suppliers and the customers are kept fully

informed and there is steady cash flow.

e Time based milestones:

RITNDT758N

Project proposal presentation: February 12th, 2018

Understanding current strategies, business requirements and technology scope
revisions: February 19th, 2018

Logical technical design: March 5th, 2018

Technology implementation: April 10th, 2018

Review and final approval from client: April 17th, 2018

System Analysis Presentation and Phase Report: April 26th, 2018

Final Project Presentation and Design Phase Report: May 7th, 2018
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Project Constraints:

* Funds, to make necessary improvements to current systems or switch to new systems.

* Funds, to employ skilled staff that will support any new business systems we may
recommend.

» The technology stack implemented for the system is esoteric and might not efficiently adapt
with the proposed changes; requiring iterative tests.

= The time to implement the changes to the existing system and user learning time for the
new system as this is a company-wide change.

= Data collection, replication and synchronization; ensuring that all data is received from the
previous system and integrated into the new system.

= Obtaining buy-in. All decisions have to made in coordination with concerned departments.

Each of those departments may resist changes.

Analysis Phase Report

Fact Findings and Information Gathering Technigues:

We used two main fact findings and information gathering techniques in order to properly map the
current system of JN Bentley. We used the interviewing fact finding technique to study the current
system. We carefully selected interviewees, designed interview questions, and prepared the agenda
for the interview and post-interview follow-up. All the interviews were conducted one on one. Due
to time constraints, we also designed a questionnaire for people from whom information and

opinions were needed.
We asked department managers information that they give and receive to the information system.

We learned that the accountant, supplier, buyer, surveyor, steering committee, and customer are

all entities involved in data flow.
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Data Flow Diagrams of the Current System
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External Entities/Agents:

Accounting Department: The accounting department is its own external agent/entity within the
company. The accounting department is responsible for managing and collecting customer
payments. The department is also responsible for generating and sending customer invoices as
well as receiving supplier invoices from the supplier. The accounting department also receives a

copy of the feasibility and cost reports for a project from the surveying department for filing.

Supplier: The supplier is an external entity to our client. The supplier is responsible for receiving
resource requests and responding in a timely manner. The supplier sends supplier invoices to the
accounting department, detailing supplies necessary for a project. Suppliers will then receive

payment for supplies purchased by procurement.
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Procurement Department: Procurement is ultimately the purchasing department internal to our
client. The procurement department receives buyer resource requests and responds accordingly.
The procurement department receives, reviews, and sends purchase orders for supplies needed for
a specific project. The procurement department receives a copy of the supplies, after purchasing,

on the supplier invoice and receives periodic resource updates for any given project as well.

Surveying Department: The surveying department is responsible for reviewing a project and
generating a feasibility and cost report for a specific project. The surveying department conducts
research to determine resource requests and estimated budgets for a project recently launched and
approved by the Steering Committee. The surveying department is responsible for generating
estimates and feasibility reports for any given approved project. This internal department plays a

critical role in the initial success of a project.

Steering Committee: The Steering Committee determines which projects should and should not
be accepted and on-boarded by our client. The steering committee receives Requests for Proposal
(RFP’s) and reviews these projects to determine likelihood of success. The Steering Committee is
internal and comprised of a variety of professionals from various departments. The steering

committee plays a critical role in the Bidding and RFP processes in the current system.

Customer: A customer is a potential client of JN Bentley specifically. A customer is an external
entity/agent and submits a RFP to our client in hopes of the project being approved, worked on,

and executed successfully by JN Bentley.

Systems Input:

From Accounting Department:
Supplier Payments: Accounting department receives payment for supplies from the supplier.

Customer Invoices: Accounting department generates customer invoice and sends to the customer.

From Supplier:
Supplier Invoice: Supplier sends an invoice detailing supplies JN Bentley will be purchasing for a
specific project.
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Resource Request/Response: Supplier submits a resource response to the resources requests by the

internal procurement department.

From Procurement Department:

Resource Request: Procurement department submits a request for certain resources based on the
surveyor resource request.

Purchase Order: Procurement department generates a purchase order detailing supplies needed that
is then sent to the supplier directly.

Resource Updates: Procurement department will submit any resource updates to the system for

any given project as needed.

From Surveying Department:

Surveyor Resource Request: Surveying department submits a surveyor resource request detailing
resources the surveying department thinks is necessary for the project.

Feasibility and Cost Reports: Surveying department submits a feasibility and cost report that is
then sent to the accounting department and the client.

Initial Budget Estimate: Surveying department generates an initial budget estimate for an approved

project and submits to the system.

From Steering Committee:

Project Launch Announcement: Steering committee submits a project launch announcement that
is then sent to the surveying department. This project launch announcement is generated after the
Steering Committee has reviewed a RFP from the client and approved a project for onboarding.
RFP Internal Decision: Steering Committee submits an RFP Internal Decision to the system after

a project has been reviewed for potential acceptance by JN Bentley.

From Customer:

Customer Payments: Customer sends payment to the accounting department after receiving notice
that their project has been approved and onboarded by JN Bentley.

RFP Customer Decision: Customer submits acceptance of terms and their decision to become a
client of JN Bentley.

RFP from Customer: Customer submits an initial RFP to be reviewed by the Steering Committee.

RITDT75N Ruicineqs Praocess Analvgic 17



Systems Output:

To Accounting Department:

Customer Payments: Accounting department receives payment from the customer for accepting a
project for the client.

Supplier Invoices: Accounting department receives supplier invoices directly from the supplier
detailing supplies JN Bentley will be purchasing from the external supplier.

Feasibility and Cost Reports: Accounting department receives feasibility and cost reports from the
Surveying Department. The feasibility and cost reports include rough estimates and feasibility

measures of an approved and onboarded project.

To Supplier:

Purchase Order: Supplier receives a purchase order from the procurement department and then
generates a sales invoice based on the resources requested.

Payment for Supplies: Supplier receives compensation by JN Bentley for supplies purchased for a
specific project.

Resource Request: Supplier receives a request for certain resources from the procurement

department.

To Procurement Department:

Resource Response: Procurement department receives a copy of a response from the supplier
regarding what resources were requested and available for purchase for any given project.
Purchase Order: Procurement department receives a copy of the purchase order sent out for filing.
Surveyor Resource Request: Procurement department receives the resources requested from the
surveyor department.

Supplier Invoice: Procurement department receives a copy of the supplier invoice from the supplier

directly as well as accounting department.
To Surveying Department:

Resource Updates: Surveying department receives resource updates from the procurement

department as necessary.
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Project Launch Announcement: Surveying department receives the project launch announcement

from the Steering Committee after the Steering Committee has approved a project.

To Steering Committee:

RFP Customer Decision: Steering Committee receives an RFP Customer Decision from the
customer stating if the customer has accepted the terms to onboard.

Analyzed RFP: Steering Committee receives an analyzed RFP emphasizing key stakeholders and

feasibility of onboarding a potential project.

To Customer:

Customer Invoice: Customer receives an invoice for the accounting department detailing the
amount they are being billed by JN Bentley.

RFP Response: Customer receives a response from the Steering Committee stating that their RFP
has been approved or not.

Feasibility and Cost Reports: Customer will receive a copy of the feasibility and cost report

generated by the Surveying Department.
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Data Stores:

Customer Invoices and Payments: This data store is used to store information about customer
payments and invoices. Customers may pay with different payment methods (i.e. cash, credit/debit

card, etc.), and this data store keeps records of all related customer financial details.

RFPs: This data store is used to keep track all RFP details collected from customers. This RFP

information is useful in creating budgeting, resourcing and reporting.

Supplier Invoices and Payments: This data store is used to store information about supplier

payments and invoices. Suppliers may have different preferred methods of getting paid. This data
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store also includes payment amounts, payment date, invoice number and all other related supplier

financial information.

Project Tracking: This data store is used to store all project details related to the process of
budgeting, resourcing and reporting. These details may include project budget, required materials

& services, project feasibility and cost reports, etc.

Processes:

RFP Processing: This process details the process between the customer and steering committee

relating to requests for proposals for potential projects on boarded by JN Bentley.

Budgeting, Resourcing, and Reporting: This process is related to the process of creating
budgets, identifying and documenting resources necessary for a project. This process also entails

report generation by the respective entities regarding feasibility and cost of an approved project.

Supplier, Invoicing, and Payments: This process is related to the purchasing of materials from
an external supplier by procurement. This process also includes the accounting department as an

internal entity that manages invoices and receives/sends payments in the company.

Customer, Invoicing, and Payments: This process manages the customer payment and includes
capturing the related financial information needed for accounting department to process customer
payments, adding this information to the right data store, and it includes the way in which JN

Bentley generates invoices for their customers.

Systems Input:

From Accounting Department:
Supplier Payments: Accounting department receives payment for supplies from the supplier.

Customer Invoices: Accounting department generates customer invoice and sends to the customer.
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From Supplier:
Supplier Invoice: Supplier sends an invoice detailing supplies JN Bentley will be purchasing for a
specific project.
Resource Request/Response: Supplier submits a resource response to the resources requests by the

internal procurement department.

From Procurement Department:

Resource Request: Procurement department submits a request for certain resources based on the
surveyor resource request.

Purchase Order: Procurement department generates a purchase order detailing supplies needed that
is then sent to the supplier directly.

Resource Updates: Procurement department will submit any resource updates to the system for

any given project as needed.

From Surveying Department:

Surveyor Resource Request: Surveying department submits a surveyor resource request detailing
resources the surveying department thinks is necessary for the project.

Feasibility and Cost Reports: Surveying department submits a feasibility and cost report that is
then sent to the accounting department and the client.

Initial Budget Estimate: Surveying department generates an initial budget estimate for an approved

project and submits to the system.

From Steering Committee:

Project Launch Announcement: Steering committee submits a project launch announcement that
is then sent to the surveying department. This project launch announcement is generated after the
Steering Committee has reviewed a RFP from the client and approved a project for onboarding.
RFP Internal Decision: Steering Committee submits an RFP Internal Decision to the system after

a project has been reviewed for potential acceptance by JN Bentley.

From Customer:
Customer Payments: Customer sends payment to the accounting department after receiving notice

that their project has been approved and on boarded by JN Bentley.
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RFP Customer Decision: Customer submits acceptance of terms and their decision to become a
client of JN Bentley.

RFP from Customer: Customer submits an initial RFP to be reviewed by the Steering Committee.

Systems Output:

To Accounting Department:

Customer Payments: Accounting department receives payment from the customer for accepting a
project for the client.

Supplier Invoices: Accounting department receives supplier invoices directly from the supplier
detailing supplies JN Bentley will be purchasing from the external supplier.

Feasibility and Cost Reports: Accounting department receives feasibility and cost reports from the
Surveying Department. The feasibility and cost reports include rough estimates and feasibility

measures of an approved and on boarded project.

To Supplier:

Purchase Order: Supplier receives a purchase order from the procurement department and then
generates a sales invoice based on the resources requested.

Payment for Supplies: Supplier receives compensation by JN Bentley for supplies purchased for a
specific project.

Resource Request: Supplier receives a request for certain resources from the procurement

department.

To Procurement Department:

Resource Response: Procurement department receives a copy of a response from the supplier
regarding what resources were requested and available for purchase for any given project.
Purchase Order: Procurement department receives a copy of the purchase order sent out for filing.
Surveyor Resource Request: Procurement department receives the resources requested from the
surveyor department.

Supplier Invoice: Procurement department receives a copy of the supplier invoice from the supplier

directly as well as accounting department.
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To Surveying Department:

Resource Updates: Surveying department receives resource updates from the procurement
department as necessary.

Project Launch Announcement: Surveying department receives the project launch announcement

from the Steering Committee after the Steering Committee has approved a project.

To Steering Committee:

RFP Customer Decision: Steering Committee receives an RFP Customer Decision from the
customer stating if the customer has accepted the terms to onboard.

Analyzed RFP: Steering Committee receives an analyzed RFP emphasizing key stakeholders and

feasibility of onboarding a potential project.

To Customer:

Customer Invoice: Customer receives an invoice for the accounting department detailing the
amount they are being billed by JN Bentley.

RFP Response: Customer receives a response from the Steering Committee stating that their RFP
has been approved or not.

Feasibility and Cost Reports: Customer will receive a copy of the feasibility and cost report

generated by the Surveying Department.
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DFD — Level 1 (RFP Processing):
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This diagram describes the RFP processes, data flow, agencies involved, and areas for data store.
This process is responsible for gathering information about prospective projects, analyzing them

and bidding on the projects. This process has three sub-processes. These processes are:

3.1 RFP Lead Generation

This process deals with getting the RFPs from the customer and generating an initial lead for the

prospective project.
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Process Inputs:
From Customer:
RFP From Customer: Customer submits a RFP for evaluation by the company in order to

commence a project.

Process Outputs:

To Steering Committee:

RFP Leads: Steering committee receives the RFP Leads and details and generates an initial RFP
Analysis which is the starting point for any project

To RFPs (data store):

RFP From Customer: RFPs data store receives the RFPs from the customer to be stored.

3.2 RFP Analysis
This process mainly deals with further analyzing the RFP after the initial RFP Analysis by the

steering committee.

Process Inputs:
From Steering Committee:
Analyzed RFP: Steering Committee sends an analyzed RFP with their initial analysis to further

analyze it.

3.3 RFP Writing & Submission
This process deals with Communicating with the customer in regards to the final RFP response

and then storing the status of the project.

Process Inputs:

From Steering Committee:

RFP Internal Decision: The steering committee comes up with a internal decision based on the
RFP which is sent to the process in order to send it through to the customer.

From Customer:

RFP Customer Decision: The customer reviews the RFP response that it gets and gives out a

decision of whether the company can initiate the project or not.
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Process Outputs:

To Customer:

RFP Response: Customer receives a response from the company regarding the bid it has made for
the project.

To Steering Committee:

RFP Customer Decision: Steering committee receives the decision from the customer about
whether they want the company to go ahead with the project or not.

To RFPs (Data Store):

RFP Details: This contains all the details about the RFP including, but not limited to what was the

bid for the project, what was the response from the customer and if it was a viable project or not.
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DFD — Level 1(Budgeting, Resourcing, and Reporting):

Visible Systems Corporation EDUCATIONAL/TRAINING Version
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This diagram describes the Budgeting, Resourcing, and Reporting processes, data flow, agencies

involved, and areas for data store. The processes are as follows:
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2.1 Initialize Project

This Process is used to initiate a new project after the RFP approval process is done

Process Inputs:

From Steering Committee:

Project Launch Announcement: Steering committee sends a project launch announcement to let
the company know that a particular project has been chosen.

RPF Details: Contains details about the particular project at a lower level of detail.

Process Outputs:
To Surveying Department:
Project Launch Announcement: Sent in order to have them commence work on an initial budget

and to let them know when a particular project has been chosen.

2.2 Produce Budgets

This process deals with the production and evaluation of an initial budget.

Process Inputs:

From Surveying Department:

Initial Budget Estimate: Surveying department sends in the initial budget estimate after having

received the RFP details which is further evaluated by the process.

2.3 Create Request for required materials & services

This process is related to creating resource requests based on the project requirements

Process Inputs:
From Surveying Department:
Surveyor resource request: Surveying department sends in a resource request after carefully

analyzing the needs of the project based on the task timelines

Process outputs:
To Procurement Department:
Surveyor resource request: Procurement department received a finalized version of the resources

request so that they can initiate a purchase order for the same.
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2.4 Generate order for resources

This process focuses on creating a purchase order from the supplier.

Process Inputs:

From Procurement Department:

Procurement resource request: Procurement department sends in a resource request after carefully
analyzing the needs of multiple projects that it has gotten requests from.

From Supplier:

Procurement resource response: Supplier responds to the resource request with a quote for the
requested resources.

From Procurement Department:

Resource updates: Procurement department sends in resource updates to the process once it has

finalized the order with the supplier

Process outputs:

To Procurement Department:

Procurement resource response: Procurement department receives a quote from the supplier so that
they can go ahead and place the order.

To Supplier:

Procurement resource request: Supplier receives a request for certain resources from the
procurement department which it evaluates and sends back a quote.

To Surveying Department:

Resource updates: Surveying department gets resource updates for all of its requested resources.

2.5 Generate Feasibility & Cost Reports
This process is related to generating feasibility and cost reports for tracking and monitoring the

project.

Process Inputs:
From Surveying Department:
Feasibility & cost reports: Surveying department sends in a monthly feasibility & cost report which

is further evaluated in the process.
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Process outputs:

To Accounting Department:

Feasibility & cost reports: Accounting department received a monthly feasibility and cost report
to help it keep track of project expenditure and status.

To Customer:

Feasibility & cost reports: customer received a monthly feasibility and cost report to help it keep
track of project expenditure and status.

To Project Tracking (Data Store):

Project Details: All of the project details, updates, status, budgets, etc are stored in the project

details data store for future reference.
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DFD — Level 1(Supplier Invoices and Payments):
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This diagram describes the supplier invoices and payment processes, data flow, agencies involved,

and areas for data store.

3.1 Create Purchase Order for Procurement

This process is related to the procurement department generating a purchase order that is sent to

supplier detailing which supplies are needed for a particular project.
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Process Inputs:
From Procurement Department:
Resource Request: Procurement department submits a request for certain resources based on the

Surveyor resource request.

Process Outputs:

To Supplier:

Purchase Order: Supplier receives a purchase order from the procurement department and then
generates a sales invoice based on the resources requested.

To Procurement Department:

Purchase Order: Procurement department receives a copy of the purchase order sent out for filing.

3.2 Process Supplier Invoice
This process deal with the receipt of the supplier invoice from the supplier. The accounting

department and procurement department receives the supplier invoice and files accordingly.

Process Inputs:
From Supplier
Supplier Invoice: Supplier sends an invoice detailing supplies JN Bentley will be purchasing for a

specific project.

Process Outputs:

To Procurement Department:

Supplier Invoice: Procurement department receives a copy of the supplier invoice from the supplier
directly as well as accounting department.

To Accounting Department:

Supplier Invoices: Accounting department receives supplier invoices directly from the supplier

detailing supplies JN Bentley will be purchasing from the external supplier.
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3.3 Process Supplier Payments

This process is related to the sending payment for supplies for a particular project to the supplier.

Process 