Section 1: Preface

1.1 System Name: Courier Management System (CMS)

1.2 Development team: (Tutorial Tues 4-5)

Brendan Yang (bwcyang@hotmail.com) 2272959

Benny Hjertaas (b_hjertaas@hotmail.com) 2224129

Daniel Bruce (danielbse@hotmail.com) 2274082

Dien Duy Nguyen (phongtran1999@hotmail.com) 2254404

1.3 Expected readership

This document contains the requirement details about a Courier Management System (CMS). These requirements, which were gathered from a System Proposal written by REgroup-1 (refer to Section 10 for the names and contact details of this team of requirements engineers), are subject to changes if there are any disagreements among the system’s stakeholders.

System customers (ie Courier companies) are recommended to read this document to check that the listed general user requirements and non-functional requirements will meet their needs. Revision may be necessary if a customer finds the requirements insufficient for providing the system they requested.

Project managers must read this document in order to review the objectives, attributes, priorities and requirements of the system’s users, which will be central to how the system is to be developed. This document will give project managers an adequate understanding of the project’s scope and intended usage, so they can plan bids and the development project.

System engineers are required to thoroughly examine this document in order to understand what exactly to develop. System test engineers and maintenance engineers must also study this document, to understand the system’s structure and purpose, and to develop suitable tests to check that the system satisfies the requirements and objectives of all the stakeholders.

Section 2: Introduction and System Overview

2.1 
Background and Objectives of System

As a courier company gets more established and its business volume grows, manual processing could get unwieldy and messy. As such, the computerization of the system is required to ensure efficient handling of additional workloads in an organized manner.

Such a system would streamline the courier company’s operations and automate certain processes. It would reduce the tremendous amount of paperwork that had to be reconciled when drivers reached back to headquarters (HQ) after picking up or dropping off the parcels. The primary aim of such a system would be to increase efficiency and accuracy of data capture and to provide accurate and updated information upon demand.

2.2
Key System Equipment

The key equipment this system would be based in would include the command and control database system located at the HQ, where it’s main function is for the management of pickup/delivery transactions. Also a data terminal is located in each driver’s van for communication with the main system and a wireless network which manages the communications.
2.3
System Usage
This system is expected to handle enormous amounts of inputs as customer jobs come in (e.g. as many as 12 jobs a minute during peaks) and thus should be scalable to handle peak periods. 

2.4
Main System Functionality
The system would be required to delegate jobs, monitor jobs completed and provide information on these jobs. Drivers could access information through the data terminal and a handheld terminal separable from the van’s data terminals would allow customers to sign for parcels and issue them a receipt.

Drivers can receive messages or access their jobs list through the data terminal. The job list is updated regularly and once a job is done, drivers will note it in the terminal and HQ will be duly informed of its completion. Data is captured at the point of pickup or drop-off thus job and parcel information is always accurate and up to date. In this way, HQ can also control the amount of work it gives to any one driver and make sure that the driver is not overloaded with too much work thereby making customers wait excessively for parcel pickups or drop-offs. Tracking of the parcel is also made easier through this system and allows HQ to monitor any parcel’s position at any given point in time.

Drivers would also be able to access route information via the data terminal. With the use of a GPS (outsourced) and HQ’s best practice routes information, the driver would be able to get to any place via the fastest way factoring in both distance and traffic situation.

Section 3. Glossary

GPS: Global Positioning System. A system of satellites that transmit continually, which make it possible to identify earth locations through a receiving unit.

Job: The act of having to pick up a parcel at the customer's request.

Data Terminal: Found in the each courier van. It is connected to the courier management system, and is the outlet that gives the courier information on their upcoming jobs. 

Hand Held Terminal: Used to capture the customer's signature. Plugs into the Data Terminal, which then sends this information to the courier management system.

Wireless Network: Computer network using a radio transmitter/receiver.

 Section 4. General User Requirements

The objective of this system is to fulfil the requirements of the stakeholders of the system, which include the following:


4.1 Telephone assistants


4.2 Delivery drivers


4.3 Company management


4.4 Customers

4.1 Telephone Assistants (TA)

The major end-users of this fully computerised courier management system are the telephone assistants, who answer customers’ phone calls and enter information into the company database. Telephone assistants have the following user attributes:

UA-TA-1: have a basic level of computer literacy (ie can use the operating system chosen by the company, can manipulate and organise data in a relational database)

UA-TA-2: must enter data into database accurately and in minimal time

The system needs to provide for the following user requirements of telephone assistants:

UR-TA-1: the system must allow the input, retrieval and modification of data in the company database

UR-TA-2: the system must provide a user-friendly interface for the company database, to allow telephone assistants to enter data as quickly and efficiently as possible (see UA-TA-2)

UR-TA-3: telephone assistants need to be able to check the location of a given delivery vehicle (using the GPS) at a customer’s request

4.2 Delivery Drivers (DEL)

Another group of major end-users of this system are the delivery drivers, who are responsible for the pick-up/delivery of parcels. Delivery drivers have the following user attributes:


UA-DEL-1: about 15% of delivery drivers have little computer-related skills


UA-DEL-2: about 3% of drivers have never used a computer before

The system needs to provide for the following user requirements of delivery drivers:

UR-DEL-1: automated job assignment. The system should use artificial intelligence to allocate an appropriate amount of work to each driver and to make sure that the next job location is relatively close to the driver’s current location

UR-DEL-2: the system must facilitate the communication process between the drivers and the company’s headquarters regarding job delegation/completion, via a wireless network.

UR-DEL-2a: drivers must be able to download job lists from the database at HQ onto the computer in their delivery vehicle

UR-DEL-2b: once a delivery is made, the driver must be able to upload completion details such as the recipient’s signature back to HQ via the wireless network. This would update the company database instantly


UR-DEL-3: easy-to-use interface on the terminal inside the vehicle (see UA-DEL-1, UA-DEL-2)

UR-DEL-4: street navigation system, which guides drivers to their destinations via the quickest routes. This system uses the GPS

4.3 Company Management (MGT)
The managers of the courier company have the following objectives:


SO-MGT-1: to make the whole delivery process quicker


SO-MGT-2: to reduce the company’s paperwork

SO-MGT-3: to improve the accuracy of the company database, and to significantly reduce the time taken to perform an update


SO-MGT-4: to make the company more successful


SO-MGT-5: to increase the company’s productivity and potential


SO-MGT-6: to monitor the company’s operation

Managers need to use the system to perform the following tasks:


UR-MGT-1: check the location of each delivery vehicle at any given time

UR-MGT-2: access the company database which contains information on all customers and couriers:

· Customer names and contact details

· The contract(s) of each customer

· The schedules of each courier

· Couriers’ names and contact details

· Reports made by each courier

UR-MGT-3: get an overview of late deliveries, complaints from customers and other problems

4.4 Customers (CUS)

The courier company’s customers have the following objectives:


SO-CUS-1: value-for-money deliveries


SO-CUS-2: improved speed, efficiency and security in deliveries

Customers do not interact directly with the system. To order a delivery, arrange for a parcel to be picked up, or check what stage the delivery process is in, a customer would ring up the company, where a telephone assistant (TA) records the customer’s details and requests or checks the location of a delivery van using the GPS. 

Section 5. System Architecture:

The courier management system is made up of four major subsystems:

MODULE-1: the main central computer system at company headquarters, which consists of a network of one server and several terminals. This subsystem stores the company database, and generates reports.

MODULE-2: the subsystem which allows drivers to download job lists and upload completion details to the central computer (MODULE-1). This subsystem is linked to MODULE-1 via a wireless network.


MODULE-3: the GPS, which tracks delivery vehicles and provides navigation assistance to drivers. 

MODULE-4: the job-completion verification system, where the parcel recipient gives his/her signature on a hand-held device. This subsystem is linked to MODULE-2 via a direct physical network between the hand-held device and the terminal within the delivery van.



Section 6. Hardware Specification:

There are four main components of hardware that are required in this courier management system:

HR-1: The main central system at headquarters will need one server, to store and share information eg. Company database, order processing and checking. The server would be connected to a wireless network so that information can be sent to and from the delivery vehicles.

HR-2: The central system will need 20 PC terminals that are linked together via the server. These terminals are for the telephone assistants to enter and adjust orders and other information. These terminals need access to the information in the server. 

HR-3: Each delivery vehicle will have a computer terminal that is connected via the wireless network to the main server at headquarters. This terminal will be used for job listings, schedules and the GPS. The terminal will also send confirmation of completion of deliveries to the central system. 

HR-4: Each driver also has a hand held device for the recipient of the parcel to sign. This device will be a PalmV, which can be written on, and then connected to the terminal in the vehicle, through which the job-completion data will be sent to the main headquarters.

Section 7. Detailed Software Specification:

7.1   System Overview Use Case Diagram 
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System Flow of Events:

NOTE!   This is only included to gain an overall perspective of the system and to easily se how the various actors communicate and collaborate together. More detailed descriptions follow below.

1. The system starts when a sender rings and wants a parcel delivered
2. The delivery instructions get entered into system by telephone assistants.
3. Managers delegate jobs and get information about deliveries

4. The driver access this info and picks up parcel

5. The system is notified about the pick up

6. The driver uses GPS and navigation software to reach receiver.     

7. The receiver signs the delivery notification and receives a receipt.

8. The system is notified about the finished job

7.2 Sub-Systems

SFR-1   “Delivery Operation Details” Use Case 
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Preconditions:

Customers have the phone number that needs to be 
ialed to gain access with a telephone operator in the company. 

Flow of events:

1. The use case starts when a sender rings up the company.

2. The phone assistant asks the customer routine questions: Name of sender, name of receiver Destination, Credit card details, Pick-up method, and time management.

3. The use case finishes when the phone assistant enters these data into the system and the system automatically establishes parcel_ID and customer_ID.

SFR-2   “Process Verification” Use Case   
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Preconditions:

The parcel has been delivered to a person that can reliably show he/she is the right person.

Flow of events:

1. The use case starts when the driver has found the receiver.

2. The receiver signs his signature on the handheld device hold by the driver.

3. The driver prints out a receipt and gives it to the receiver together with the parcel itself.

4. The driver goes back to his truck and connects the hand held device to the truck terminal

5. The use case ends when the truck terminal notifies the system that this delivery is complete together with time completed

SFR-3   “Navigation Assistance” Use Case   
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Flow of events:

1. The use case starts when the driver, on his truck terminal, starts the street-navigation software.

2. The driver interfaces with the street-navigation software and input desired destination.

3. The street-navigation software collaborates with the GPS, the system, and traffic conditions control to come up with the best route to the destination.

4. The use case ends when the driver complies with the suggested route.

SFR-4   “Job Delegation” Use Case   
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Preconditions:

There must be jobs/deliveries due to delivery.

Flow of events:

1. The use case starts when managers logs onto the system

2. The system displays the amount of work each driver has and the whereabouts of the drivers.

3. The manager finds the most appropriate driver for any specific job description. 

4. The manager updates the job list for this driver, and sends a message to the driver with this list and job description.

5. The driver gets this message and views his updated job list.

6. The driver picks up the parcel according to the job description.

7. The driver uses his truck terminal to notify the system about the time of pick-up.

SFR-5   “Track Parcels” Use Case  
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Flow of events:

1. The use case starts when the manager logs onto the system.

2. The manager can search for a parcel by entering on of the following into the system interface:  parcel_ID or customer_ID.

3. The use case ends when the system shows the status of the requested parcel. That is, the manager can see if the parcel is still waiting pick-up, being delivered [see subflow 7.6.1] or if the parcel has reached final destination. 

Subflow 1:

If the parcel is currently being delivered, the manager can see by whom, and thereby find out where this drivers truck is by using the GPS.

Section 8. Non-Functional Requirements:

This system has many non-functional requirements (NF), which correspond to high-level strategic objectives and critical business objectives. The NFs gathered in this report can be grouped into three categories: process requirements, product requirements, and external requirements.

8.1 Process Requirements

The process requirements in this system are:

PROC-NF-1: The system needs to be delivered at the cost estimated, so that the company can pay while staying in their cost bracket. This delivery requirement relates to an Economic Study document.

PROC-NF-2: The communication development process must conform to the TCP/IP protocol model. The TCP/IP is a standard more suited for satellite communication than the OSI model. This implementation requirement relates to MODULE-2.

PROC-NF-3: The system needs to be delivered on the date agreed upon, since the company is expanding, and will be held back if the system is not ready. This delivery requirement relates to SO-MGT-4.

PROC-NF-4: All software development must be done using Java computer language. This is to have similar language as existing systems and hence ease maintainability. This implementation requirement relates to SFR-1, SFR-4, and SFR-5.

8.2 Product Requirements

The product requirements in this system are:


PROD-NF-1: A disaster recovery plan for the system must be specified. This is a security requirement.

PROD-NF-2: The system needs to be secure so prevent unwanted access or manipulation of data. Therefore, all communication with external entities must be encrypted using EncryptTech. This security requirement relates to MODULE-3, MODULE-4, SFR-2, and SFR-4.

PROD-NF-3: Managers must have username and password to log onto the system to prevent unwanted access. This security requirement relates to SFR-4 and SFR-5.

PROD-NF-4: The system will have to accept as many as 20 job inputs per minute with 99% reliability. This reliability requirement relates to UA-TA-2 and SFR-1.

PROD-NF-5: The system needs to easily usable so that the least amount of money can be spent on teaching. This usability requirement relates to UA-DEL-1.

PROD-NF-6: The system needs to be expandable.

8.3 External Requirements

The external requirements in this system are:


EXT-NF-1: System must be compatible with a GPS. This interoperability requirement relates to HR-1.


EXT-NF-2: The system needs to be cost efficient. This economic requirement relates to SO-MGT-5.
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Section 10 Appendix 1: Requirements Identifier Naming Scheme

Section 11 Appendix 2: Requirements Prioritising Scheme

We have used simple system to describe the User Attributes, User Requirements, Stakeholder Objectives, Non-Functional Requirements, Hardware Requirements, Software Functional Requirements, System Modules and Users of the system.

The left column lists the names of each item and what each name means. For more detail on each item, look for the item in the document via the index provided (Section 9). The right column is the prioritising scheme, which shows the relative importance of each item with regards to system development. The number ‘1’ represents high priority, the number ‘2’ represents medium priority, and the number ‘3’ represents low priority.

Users of the System

	Users
	Priority

	TA: Telephone assistants
	1

	DEL: Delivery drivers
	1

	MGT: Company management
	1

	CUS: Customers of the company
	2


Stakeholder Objectives (SO)

	Stakeholder objectives
	Priority

	SO-MGT-1: Manager objective 1
	2

	SO-MGT-2: Manager objective 2
	2

	SO-MGT-3: Manager objective 3
	1

	SO-MGT-4: Manager objective 4
	1

	SO-MGT-5: Manager objective 5
	1

	SO-MGT-6: Manager objective 6
	1

	SO-CUS-1: Customer objective 1
	1

	SO-CUS-2: Customer objective 2
	2


User Attributes (UA)

	User attributes
	Priority

	UA-TA-1: Telephone assistant attribute 1
	1

	UA-TA-2: Telephone assistant attribute 2
	1

	UA-DEL-1: Delivery driver attribute 1
	2

	UA-DEL-2: Delivery driver attribute 2
	2


User Requirements (UR)

	User requirements
	Priority

	UR-TA-1: Telephone assistant user requirement 1
	1

	UR-TA-2: Telephone assistant user requirement 2
	2

	UR-TA-3: Telephone assistant user requirement 3
	2

	UR-DEL-1: Delivery driver user requirement 1
	1

	UR-DEL-2: Delivery driver user requirement 2
	1

	UR-DEL-3: Delivery driver user requirement 3
	2

	UR-DEL-4: Delivery driver user requirement 4
	2

	UR-MGT-1: Company manager user requirement 1
	3

	UR-MGT-2: Company manager user requirement 2
	1

	UR-MGT-3: Company manager user requirement 3
	2


Non-Functional Requirements (NF)

	Non-functional requirements
	Priority

	PROC-NF-1: Process requirement 1 (delivery)
	1

	PROC-NF-2: Process requirement 2 (implementation) 
	3

	PROC-NF-3: Process requirement 3 (delivery)
	1

	PROC-NF-4: Process requirement 4 (implementation)
	2

	PROD-NF-1: Product requirement 1 (security)
	2

	PROD-NF-2: Product requirement 2 (security)
	2

	PROD-NF-3: Product requirement 3 (security)
	3

	PROD-NF-4: Product requirement 4 (reliability)
	1

	PROD-NF-5: Product requirement 5 (usability)
	3

	PROD-NF-6: Product requirement 6 (expandability)
	2

	EXT-NF-1: External requirement 1 (interoperability)
	1

	EXT-NF-2: External requirement 2 (economic)
	3


Hardware Requirements (HR)

	Hardware requirements
	Priority

	HR-1: Hardware component 1
	1

	HR-2: Hardware component 2
	1

	HR-3: Hardware component 3
	1

	HR-4: Hardware component 4
	1


Software Functional Requirements (SFR)

	Software functional requirements
	Priority

	SFR-1: Software requirement 1 – Delivery operation details
	1

	SFR-2: Software requirement 2 – Process verification
	1

	SFR-3: Software requirement 3 – Navigation assistance
	2

	SFR-4: Software requirement 4 – Job delegation
	1

	SFR-5: Software requirement 5 – Track parcels
	2


System Modules (MODULE)

	System module
	Priority

	MODULE-1: Central computer system
	1

	MODULE-2: Data transfer between vehicles and central computer
	1

	MODULE-3: GPS (Global Positioning System)
	2

	MODULE-4: Job-completion verification
	1


Section 12 Appendix 3: Managing a Requirements Change

This section describes the steps that must be followed if this document is to be changed, for example, adding, deleting or altering any data. The following is a list of the possible changes that may be carried out in this document:


12.1 Adding a UR, UA, SO, NF, or HR


12.2 Adding a MODULE


12.3 Adding a SFR


12.4 Modifying a UR, UA, SO, NF, or HR


12.5 Modifying a MODULE


12.6 Modifying a SFR


12.7 Deleting a UR, UA, SO, NF, or HR


12.8 Deleting a MODULE


12.9 Deleting a SFR

12.1 Adding a UR, UA, SO, NF, or HR

Step 1: use the Index to go to the relevant section of the document 

Step 2: go to the bottom of the relevant list of items, or start a new list if there is no existing list

Step 3: name the item you wish to add

If the item is a UA, UR, or SO, use the following naming scheme: <UA/UR/SO>-<stakeholder>-<number>

If the item is a NF, use the following naming scheme: <PROC/PROD/EXT>-NF-<number> 

If the item is a HR, use the following naming scheme: HR-<number>

Step 4: add a detailed description of the item

Step 5: state how this item relates to other items in the document

Step 6: add to the Index the name of the item, as well as the page and paragraph where it is located

Step 7: add to Appendix 1 the name of the item in the relevant table, and state what the name stands for

Step 8: give the item a priority number in the right column of the table

12.2 Adding a MODULE

Steps 1 to 2: refer to Steps 1 to 2 in 12.1

Step 3: name the module you wish to add, using the naming scheme: MODULE-<number>

Steps 4 to 8: refer to Steps 4 to 8 in 12.1

Step 9: add a diagrammatic representation of this module to the System Architecture diagram in Section 5, and indicate how this module interacts with the other modules in the system

12.3 Adding a SFR

Steps 1 to 2: refer to Steps 1 to 2 in 12.1

Step 3: name the SFR you wish to add, using the naming scheme: SFR-<number>

Step 4: draw a use case diagram for the SFR

Step 5: describe the preconditions and the flow of events

Steps 6 to 8: refer to Steps 6 to 8 in 12.1 

12.4 Modifying a UR, UA, SO, NF, or HR

Steps 1 to 2: refer to Steps 1 to 2 in 12.1

Step 3: if necessary, change the description of the item and how it relates to other items in the document

Step 4: if necessary, change the corresponding priority number in the item’s table in Appendix 1

12.5 Modifying a MODULE

Steps 1 to 4: refer to Steps 1 to 4 in 12.4

Step 5: if necessary, modify the system architecture diagram in Section 5

12.6 Modifying a SFR

Steps 1 to 4: refer to Steps 1 to 4 in 12.4

Step 5: if necessary, modify the use case diagram for the SFR

Step 6: if necessary, modify the preconditions and the flow of events

12.7 Deleting a UR, UA, SO, NF, or HR

Step 1: refer to Step 1 in 12.1

Step 2: carefully select the unwanted content, then delete it

Step 3: if necessary, rename the other items in the relevant list so that the numbers in their names are in consecutive order

Step 4: remove the item from the Index

Step 5: remove the item from Appendix 1

Step 6: go through the document looking for items which are related/dependent on the deleted item, and make any necessary changes (if changes are needed, refer to 12.4, 12.5, 12.6)

12.8 Deleting a MODULE

Steps 1 to 6: refer to Steps 1 to 6 in 12.7

Step 7: remove the item from the system architecture diagram in Section 5

12.9 Deleting a SFR

Steps 1 to 6: refer to Steps 1 to 6 in 12.7
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