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What is 1S3102?

- Capstone project module for IS majors.
- 8 MC 100% evaluative project-based module.
- Balanced emphasis on business and technical aspects.

- Students work in teams of 6 members to undertake a complete
system development lifecycle.

- Main deliverable is a large-scale enterprise information system:

- Notion of a core backend developed using component-based software
engineering (CBSE).

- Multiple applications accessing the core backend to perform enterprise
data management and transaction processing.




What is 1S3102? (cont.)




Evolution of 1S3102




Evolution of 1S3102 - Summary

Year Project Track Characteristics

No — One prescribed project specification. Detailed requirements specification.
Two parts in S2 to simulate changes.

No — One prescribed project specification. Detailed requirements specification.
Business Innovation Module for students
to self-propose.

2009 No — One prescribed project specification. Open-ended requirements specification.

2010 -2012 Yes— Multiple custom project tracks each Open-ended requirements specification.
with one prescribed project specification. Real-world organization.

2013 - 2014 Yes — Three standard project tracks: Open-ended requirements specification.
e Enterprise Solutions Track Students self-proposed entire project
* Integrated Solutions Track under Innovative Solutions Track with a
* Innovative Solutions Track real-world organization.




Project Specification Design

- Detailed requirements
specification:
- Even database attributes
are provided.

1. Client Profile Creation and Updating

The system shall provide functionality for users fo create new client profile that capture a rich se
of information. The system shall also allow the various types of information to be accessed,
updated and printed out.

Typically, a new client profile is created by a financial advisory expert when a client is solicitec
successfully. In such case, the expert will enter a complete set of profile information. However,
sometime a new client may simply walk-in or call-up to make an unsolicited enquiry. In sucl
cases, the employee serving the client at the contact point will only enter a preliminary profile
consisting of only personal information. The remaining ions of the client profile may be
completed at a later time when an expert follows up on the case (to be explained in section N on
Case Management Module).

There are generally six sections of information as detailed below:

.1. Section A — Personal Information: This s
personal particulars such as, but is not limited to, the following f

client profile consists of ordinarf

Salutation
Surname/family name
Given name

Alias

Nationality

NRIC passport number

Local residential address

Local contact numbers (home, office, mobile, pager and fax)

Overseas residential address and contact numbers (multiple sets)

Marital status

Date of birth

Education information/qualification (multiple sets)

Personal interests/hot stomizable from an available list of predefined categoricf,
e.g. food preferences, car preferences, sport preferences, etc)




Project Specification Design (cont.)

E.9. Business Innovation Module

Business Innovation Module

- Characterized by small-scale
open-ended requirements.

This is a COMPLEX module, which is OPTI( , and contains 1 AAU. To attempt this
module, you must ensure that your team has fully completed the functional
requirements specification for E.1 to E.8. Otherwise, the credit for the AAU in this
module will be forfeited. Thus, please seek approval from your team advisor before
attempting this module.

E.9.1. Business Innovation Module

L.

Business Innovation Module — In response to a special request from EPL, your
colleagues in KRT and you have been asked to provide consultancy service to EPL as
part of the contract. Specifically, EPL has requested your team to brainstorm an
additional functional module to assist them in making their new start-up ASP solution
company a definite and resounding success. The module may either be for the BMPS or
the Portal. The module must provide at least 3 functionalities that produce tangibl
outputs and must not overlap with any of the existing functionalities.

Essentially, EPL is looking out for lhdl elusive module IX (hdl will give them a strategic
competitive advantage over other existing and pmenual / solution providers. A
strategic competitive advantage here refers to a unique business process that can allow
EPL to better serve its custome her more efficiently or effectively; or to provide
additional innovative services that can increase the revenue base of the company.
Regardless, the strategic competitive advantage places EPL in a better position to
compete with its competitors. Furthermore, the advantage should not be easily imitable
and 1s sustainable in the medium to long term. By acquiring a strategic competitive
advantage, EPL will establish itself firmly in the commercial training and education
industry and thereby raise the entry barrier for potential competitors.

Generally, you should approach the problun from the perspective of EPL, i.e. you must
understand how any proposed module can improve the bottom line of EPL’s corporate
customers. It is only when this condition is met will the educational establishments be
more willing to subscribe to EPL services instead of another competitor. You should
explore the possibility of using both existing and new technologies such as business
intelligence, decision support and web services to create functionalities that can enhance
existing business processes or even create a new one to achieve business innovation in
EPL and its corporate clients. Do not propose yet another “boring” data entry module. We
are looking for that creative spark!




Project Specification Design (cont.)

- Open-ended requirements specification:

- Students are provided with description of the business domain and
system domain.

- Complex domains that are unfamiliar to students:
- Hospital information system.
- Fifth-party logistics.
- Actual requirements are worded briefly and vaguely.

- Ambiguities, conflicts and “traps” are deliberately injected to force
students to think and analyze the problem.




Project Specification Design (cont.)

B. PROJECT TRACK DOMAINS

B.1. Business Domain

B.1.1. Overview of Logistics and Supply Chain Management

In the simplest terms, logistics refer to the management of the flow of goods between the
point of origin and the point of consumption in order to meet customers’ |;m{rlL ents’. Point
of origin may refer to the place of extraction of raw materials in the case’of primary, industry
or place of manufacturing in the case of secondary industry. The point of consumption may
refer to end consumers in the case of business-to-consumer (B2C) irade activities. In the'case
of business-to-business (B2B) trade activities, the point of consuﬁfllption may be facl.,ot’l’cs for
further processing or consumption by corporate customers. £

Goods may be in various stages of processing, {rom ljﬂp{()ws.‘ied raw form ,m’ol‘ully finished
goods ready for immediate consumption — physical goods, such as t‘otud,_:gatcria]s, animals,
equipment and liquids, as well as abstract goods¢such as'time, information, particles, and
energy. Conventional logistics involving physical goods usually requires the integration of
information flow, material handling, production, packaging, ir v\?nmw, transportation and
warchousing. Logistics emphasizes on piinimuizing the use of'%i::iolm:cs m moving goods.
From a process perspective, lugistics‘;r,-i'ﬁvolvcr; planning, ig'rﬁlcmcn[ing, and controlling the
effective and efficient flow of %;9;1’5 and services fmr}vﬂlc point of origin to the point of
consumption. The gist of business’ logistics can best be'summarized as “having the right item
in the right quantity at the »-féhr tinie, ar the ?ﬁa’ place jor the right price in the right

condition to the right cnxg;mei'".

Logistics consists nl}‘f\i’o main pmcesscﬁfflnhmmd logistics focuses on purchasing and
arranging the inboud movement of matefials, parts, and finished inventory from suppliers to
manufacturing or assembly facilities, warehouses, or retail stores. Outbound logistics process
involves storage afid movement ofhe final product and the related information flows trom
the end oL the-production line to/the end user.

T f,o

AN #

A u]ys‘g@;‘;\:lutsd CU]ICL’.]‘)}-"{; supply chain management (SCM). SCM also refers to the
mafiagement of the ]]90“; of goods®. But it applies more specifically to the manulacturing
indusﬁ'»x_ SCM inyolves the movement and storage of raw materials, work-in-process
inventoryyand finished goods from point of origin to point of consumption. SCM assumes the
existence t?f\gjd”isn"ihminn network, i.e.. supply chain, consisting of nodes representing a
manufacturer and 1ts upstream and downstream partners. Upstream partners are suppliers of
raw materials and parts/assemblies necessary for manufacturing of a particular good.
Downstream partners are the distributors responsible for bringing the finished good to the end
consumers. Figure B.1 shows a supply chain for a laptop manufacturer.

B.2. System Domain

/
B.2.1. Suppl 'éhafn Management Systems
A combinati oi‘tjil'fcrunl.cklmplll,fﬁ'/cd information systems may be utilized to manage and
improve aconipléx supply chain'network. Some of the commonly used information systems
&:?TE?" Managemer stems, Warchouse Management System, Transportation
nt Systemis, ?y(nmry Management Systems, Replenishment Systems and more.
Emerging technologiesnd standards such as the RFID and the GS1 Global Standards also
make ?t,_gosﬂhlc to gjlf0111atc the management of a supply chain network.
Supply Chai ffﬂianagement (SCM) systems refer (o the set ol information systems that
continuously link the activities of buying, making and moving products rom suppliers to
purchasing firms. as well as integrating the demand side of the business equation by
including the order entry system in the process. SCM systems coordinate the activities of
suppliers, shippers and order entry systems to automate order entry through production,
payvment and shipping business processes. Customers and employees are increasingly using
smartphones and mobile applications to place and coordinate orders. A high-level SCM
systems framework is shown in Figure B.6.
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Figure B.6 — A high-level framework of Supply Chain Management systems (Sourc}ﬂt’ E-Commerce 2014,
pp. 808, Figl;{fllﬁ) ] V4

The manufacturer’s enterprise system referenced: " Figure” B.6 1s essentially the
o 4

manufacturer’s Enterprise Resource Planning (ERP) system. Indeed, another framework of




Project Specification Design (cont.)

C.7. Transportation Manégement System (TMS)

The TMS.As use by both Me];\l‘fon Logistics and its clients to manage their transportation
i

assets and'processes. In the mbe of Merlion Logistics, the TMS will be used to manage its

/ and-based” and ;s"ea based transportation assets mainly for providing last-mile

g Ltlvﬂ’y These trant)portatlon assets are distributed globally. For land-based assets, they

can alse. be used tor pTOVldlIlU long-haul transportation on road.

In the c.abé""s o,t‘* Merlion Logistics’s clients, the TMS is used for managing their own
TI‘EII]prI‘tElTlOIl assets, which can be any long-range or short-range assets. For 2PL. and asset-
based 3PL service providers, TMS is a very important information system. This 1s because
the TMS will be used to manage the dispatch of assets to fulfill transportation service
contracts and orders of their customers. 1PL clients will typically be using the TMS to
manage their own assets, if any, and for requesting for transportation services from other
higher-level logistics service providers.

There are other advanced functionalities that the TMS should provide in the future. For
mstance, the TMS should manage human resources such as transport operators as well as




Project Specification Design (cont.)

- An example of conflicting requirements deliberately injected
into the project specification:

Merlion Logistics (4PL/SPL)
CRMS
WMS
™S
GRNS

4PL
CRMS
WMS
T™MS
GRNS

4‘/ 4PL’s Customers

1PL (Manufacturing) 1PL (Non-Manufacturing)
. C.RMS * CRMS
e OES

e TMS

2PL
: - \ / o CRMS
B2C v d e TMS
e Point-of-Sales . e GRNS
e E-Commerce i

2PL’s Customers




Project Specification Design (cont.)

C.5. Manufacturing Resource Planning System (MRP Il)

The MRP 1II system 1s typically used only by IPL clients that are involved with
manufacturing. The MRP II system should allow the client to perform the entire production
planning process depicted in Figure B.10. This system should be tightly integrated with the
OES to ensure that sales forecast are accurate and reflect prevailing purchase patterns.

It 1s not necessary for the MRP II system to handle actual production lines configuration and
scheduling. Consequently, the system does not need to manage the production and packing
parameters of goods. However, in order to facilitate the materials requirements planning
process, the system should maintain the BOM of each good.

The MRP II system needs to be tightly integrated with both the WMS :
mbound and outbound logistics processes. In a typical scenario, a
order for raw materials or parts from its supplier. This involves ar anqmcf smtable tran;port ta
move the taw malcrials Trom The supplicr’s premise o The TPE"s premusc -Alier reeeiving The
raw materials, the WMS will be used to place them inté available storage bins. During
production, the raw materials will need to be moved fzém the warehouse to-*ﬁle production
line. Unused raw materials will need to be returned back to the w;ﬁehoube Finally,
completed goods need to be kept in the warehouse and recorded in tha;WMg When a sales
order has been made, the completed goods willnced to be p1cked up,-f'rom the warehouse and
shipped to the customer. This order fulfillme pI‘OLGbS W111 again J,ﬂvolve the WMS and TMS.
‘4\"
The MRP II system 1s provided as a s ftware service via th’e SaaS model for use by 1PL
clients. As such, the MRP II system/nust be designed to,‘a'u.onlnlodate a generic production
process for any manufacturing imdustry, e.g tood everage, consumer electronics and
furniture. N




Project Specification Design (cont.)

- The figure seems to suggest that a 1PL non-manufacturing entity does
not need to use the MRP |l system altogether.

- However, the requirements specification for MRP |l makes reference to
“purchasing functionalities”.

- A 1PL non-manufacturing entity will still need to “purchase” its goods
for suppliers.

- Does not make sense to have duplicated “purchasing functionalities” in
different systems.

- So if “purchasing functionalities” are in the MRP Il system, a 1PL non-
manufacturing entity will still need to use it.




Multiple Project Tracks

- In the past with a single prescribed project specification,
students feedback that the project was:

- “boring, uninteresting and lacked realism”.

- “everyone was working on the same project.”
- Between 2010 — 2012, we offered multiple custom project
tracks for each semester:

- One project track with a prescribed project specification for mainstream
enterprise information system based on fictitious organization.

- One or more project tracks each with a prescribed project specification
for mainstream or custom enterprise information system based on real-
world organization.




Multiple Project Tracks (cont.)

- Examples:
- In 2010, we offered three project tracks:
- Organizational Track — Graduate Admission System for a fictitious University

- Entrepreneurship Track — Online B2B marketplace for Alpha Global
Commodity Solutions, a local startup dealing with electronic components
and parts.

- Electronic Commerce Track — Online B2C marketplace for Yixing Huayuan
Bamboo & Wood Industry Co. Ltd., a leading manufacturer of bamboo
products based in China.

- In 2011, we offered two project tracks:

- Manufacturing Track — Enterprise Resource Planning for a fictitious food

manufacturer.

- Tourism Track — National tourism portal for a local TCube Ventures Pte. Ltd.,
a local It company specializing in the tourism industry.




Multiple Project Tracks (cont.)

- From 2013 onwards, we offered three standard project tracks:

- Enterprise Solutions Track:

- Mainstream enterprise information system.
- Mainly web-based applications.

- Integrated Solutions Track:
- Customized information system.

- Integration with various hardware such as smartphone, tablet, NFC, RFID,
GSM modem and Point-of-Sale.

- Web-based and other applications such as mobile app, desktop application
and smartcard application.

- Innovative Solutions Track:
- Students self-propose a suitable project with a real-world organization.

- Final deliverable is a technological solution comprising of at least a web-

based enterprise information system.




Multiple Project Tracks (cont.)

- Innovative Solutions Track:

Solicit potential clients and initiate discussion on requirements.
Consult lecturer on suitability of project.

3 Months _ I
Before Prepare project proposal.

Team registration and selection of project track.
Week 1 Submission of project proposal form.

First consultation with lecturer and confirmation of project.
Switch project track if necessary.




Multiple Project Tracks (cont.)

- Examples of Innovative Solutions Track projects:
- Financial Insurance Enterprise System:

- Customized information system for an insurance brokerage company

affiliated with Great Eastern.
- Third-Party Logistic Management System:

- Customized information system to provide integrated management of a
third-party logistic company Pan Ocean International Pte. Ltd.

- Online Event Marketplace:

- Online B2B2C marketplace for an event management startup — Reneniti
Management Pte. Ltd.: Oh My Event!




Multiple Project Tracks (cont.)

 Custom Enterprise Information Systems:

- Enterprise management system for a one-stop household management
service provider startup — Afteryou Pte. Ltd.

- Enterprise management system for a foot reflexology center — Health Step

Foot Reflexology Centre.

Select Seat & Masseur

RM2

) Customer has a preferred Masseur

Select Masseur:

- Engineering and knowledge management system for a SME dealing with
metal sheet fabrication — Spark Industrial Engineering Pte. Ltd.




Multiple Project Tracks (cont.)

- Problems encountered with Integrated Solutions Track projects:
Need to target organizations of appropriate types and sizes:

- Large corporations may not be willing to let students work on critical

information systems.

- Small businesses’ requirements might lack size and scope.
Most of the proposed projects are too “simple”.

Might need to adopt a “system-within-a-system” strategy:
What client needed to manage
I/ its business operations

- Students need to tactfully avoid “requirements or features creep”.

What students
needed to get an “A”

- Subsequent follow-up to complete development work and perform live
deployment.




Multiple Project Tracks (cont.)

- Integrated Solutions Track:

- Integrated Resort Management System (2013):

Android App on iOS App on I}mﬁesl Pomt'of Sale ) g
. ) System in Retail Outlets
Guests’ Phones Guests’ Phones |
throughout IR

52 e
X
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. /&

HITF o
CIR Enterprise E-Ser \.lce? on Web Services
Portal Customer-Fronting eb Services

Portal

l IRMS Core Backend




Multiple Project Tracks (cont.)

- Enterprise Resource Planning System for a global furniture
manufacturer and retailer:

Point-of-Sale . Inventory Web
System : Application

M-Commerce App
and Tools

Point-of-Sale Point-of-Sale
System System
E-Commerce :

Website and Tools |4 471 ¢ ﬁﬂliﬁu‘e
gy -
annels Kitchen
Management

Inventory Web Web Application

ERP Web Application
Application
PP Restaurant




General Characteristics of Projects

- Departure from “coding project” and focuses on getting
students to think and analyze the problem:

Open-ended
requirements

Detailed specification

requirements
specification




General Characteristics of Projects (cont.)

- Greater emphasis on creativity and innovation:




General Characteristics of Projects (cont.)

- Greater emphasis on software engineering rigor:

- Sheer size and complexity of prescribed project specifications forced
students to apply good software engineering practices.

- Object-oriented development, component-based software engineering,
service-oriented architecture, test-driven development, agile
methodology, etc.

: ctices
n ineerinG pre
4 softwar® -
or £0°
casing needsf Multiple web-
\ncf based and non-
Multiple web- 025
Single web- G .appllcatlons,
based applications i.e., hardware

application integration




The 1S3102 Process

Selection of
Project Start Coding
Track in Wk e
1

Week




The 1S3102 Process (cont.)

“II’HnaI

Feedback




IS Teaching Lab @ ICube

- Designed for team development work.
- Equipped with:

Workgroup servers.

Point-of-Sale machines.

RFID equipment.

NFC equipment.

GSM modems.

Smartphones and tablets.

- New equipment on the drawing board:
Bluetooth Low Energy (BLE) beacons such as iBeacon for indoor proximity sensing.
Fingerprint scanners.

Computerized time recorders.

Etc...




The “Final Examination”
- In the past:

- Students were only required to demonstrate the functionalities “as is”.

Most teams used only one laptop and didn’t bring out the flavor of
“enterprise” in their enterprise information systems.

- Presentations done in the Executive Classroom or Video Conferencing
Room and difficult to “cross-examine” the students.

- Now:

- Students are required to enact business scenarios based on the
business processes devised in their written report.

- Students are required to use multiple laptops for the demonstration
simulating multiple users with different roles using the enterprise
information system.

- Presentation done in the IS Teaching with the evaluators sitting
opposite the candidates in a “round meeting table” fashion.




The “Final Examination” (cont.)

n
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The “Final Examination” (cont.)

ENTERPRISE RESOURCE PLANNING SYSTEM

Global
Company Locations Departs

Sub
Systems

Show
Inventory
3 amount
Online

Customer

Web

Update
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—_—
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App
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Plan Order Integration
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The “Final Examination” (cont.)

1S34102

ISLAND FURNITURE

RESOURCES PLANNING SYSTEM




The “Final Examination” (cont.)
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The “Final Examination” (cont.)
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Summary SUMMARY
- A Perfect IS Capstone Experience for HIM and HER.

« Heterogeneity:
- Students have different project choices to suit their abilities.

* Innovativeness:
- Room for creativity and innovation even when working on the
prescribed project specifications with open-ended requirements.

- “100% free play” if students choose the Innovative Solutions Track.
« Marketability:
- In the past, it was difficult to “sell” the capstone project module to

students.
- The introduction of the Integrated and Innovative Solutions Tracks inject

greater element of “fun”.




Summary (cont.)

» Holism:

SUMMARY

- Greater emphasis on balancing business and technical dimensions.

- Students appreciate how organizational business processes are
automated and how to add values to the business at every stage.

- Effectiveness:

- Greater emphasis on good software engineering practices.

- Students “automatically” apply them without being told.
* Realism:

- The entire capstone project experience is as close to the “real thing” as

possible —indeed more realistic than internship since 1S3102
emphasizes close team work.

- Use of carefully chosen business domains, incorporation of system
integration, and independent engagement with real-world
organizations add unprecedented realism to the capstone experience.



Summary (cont.) SUMMARY

- Future long-term plan:

Establish a technology transfer center to allow our students to more
effectively engage the industry and increase the awareness/profile of
our graduates.

Possible to work collaboratively with other modules such as:
- 1S4100 — IT Project Management
- 1S4243 — Information Systems Consulting
- 1S4225 — IS Strategic Planning
- CS3201 & 2 — Software Engineering Project | & I

Main hurdle lies with the maintenance of systems post-commissioning.



http://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://vmobileteamnexusonedavao.blogspot.com/2011_05_01_archive.html&ei=6muGVLueJ4XamgWO8IH4Ag&psig=AFQjCNGzlZogkS157qVKSrpUQtaRfT1vbw&ust=1418181981099783
http://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.york.ac.uk/admin/po/longtermplanning.htm&ei=NmyGVNqNPOWrmAWboYDICw&psig=AFQjCNGcyZuxqO_9x6AK808IVZaPqFvNpQ&ust=1418182046362062

Thank you for your attention ©
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