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process and procedure of system development as well especially in requirements analysis phase.
This special problem tries to reveal and collect problems of requirements analysis of an
information system by setting up and do an experiment. The results of the special problem are
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The Real Estate Muitiple Listing Service System supplies information that local
real estate agents use to help them sell houses to their customers. During the month, agents list
houses for sale (listings) by contracting with homeowners. The agent works for a real estate
office, which sends information on the listings to the multiple listing service. Therefore, any agent

in the community can get information on the listing.
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Information on listing includes the address, year built, square feet, number of
bedrooms, number of bathrooms, owner name, owner phone number, asking price, and status
code. At any time during the month, an agent might directly request information on listings that
match customer requirements, so the agent contacts the multiple listing service with the request.
Information on the house, on the agent who listed the house, and on the real estate office the
agents work for is provided. For example, an agent might want to call the listing agent to ask
additional questions or call the homeowner directly to make an appointment to show the house.
Twice each month (on the 15" and 30"), the multiple listing service produces a listing book that
contains information on all listings. These books are sent to all of real estate agents. Many real
estate agents want to books (which are easier to flip through), so they are provided even though
the information is often out of date. Sometimes agents and owners decide to change information
about a listing, such as reducing the price, correcting previous information on the house, or
indicating that the house is sold. The real estate office sends in these change requests to the
multiple listing service when the agent asks the office to do so.
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2) TTUUMSIIAAISNGOUAIS190OU (Course Scheduling)

1. Abstract

This is the requirements document for the case study that will be used throughout the
book. The system to be developed is for scheduling the courses in a computer science department,
based on the input about classrooms, lecture times, and time preferences of the different
instructors. Different conditions have to be satisfied by the final schedule. This document follows
the IEEE standard for a requirements specification document, with some variations.
2. Introduction

2.1 Purpose

The purpose of this document is to describe the external requirements for a course
scheduling system for an academic department in a University. It also describes the interfaces for
the system.

2.2 Scope

This document is the only one that describes the requirements of the system. It is meant
for use by the developers and will be the basis for validating the final delivered system. Any
changes made to the requirements in the future will have to go through a formal change
approval process. The developer is responsible for asking for clarifications, where necessary,
and will not make any alterations without the permission of the client.

2.3 Definitions, Acronyms, Abbreviations

Not applicable.

2.4 References

Not applicable.

2.5 Developer’s Responsibilities

The developer is responsible for (a) developing the system, (b) installing the software on
the client’s hardware, (c) conducting any user training that might be needed for using the
system, and (d) maintaining the system for a period of one year after installation.
3. General Description

3.1 Product Functions Overview

In the computer science department there are a set of classrooms. Every semester the
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department offers courses, which are chosen from the set of department courses. A course
has expected enrollment and could be for graduate students or undergraduate students, For
each course, the instructor gives some time preferences for lectures.

The system is to produce a schedule for the department that specifies the time and room
assignments for the different courses. Preference should be given to graduate courses, and no two
graduate courses should be scheduled at the same time. If some courses cannot be
scheduled, the system should produce a “conflict report” that lists the courses that cannot be
scheduled and the reasons for the inability to schedule them.

3.2 User Characteristics

The main users of this system will be department secretaries, who are somewhat literate
with computers and can use programs such as editors and text processors.

3.3 General Constraints

The system should run on Sun 3/50 workstations running UNIX 4.2 BSD.

3.4 General Assumptions and Dependencies

Not applicable.

4. Specific Requirements
4.1 Inputs and Outputs
The system has two file inputs and produces three types of outputs.
Input file 1: Contains the list of room numbers and their capacity; a list of all the courses
in the department catalog; and the list of valid lecture times. The format of the file is:
rooms
rooml] : capl

room2 : cap2

courses
coursel , course2 , coursel , .... ;
times
timel , time?2 , time3 ;
where room1 and room2 are room numbers with three digits, with a maximum of 20 rooms
in the building; capl and cap2 are room capacities within the range [10, 300]; coursel,

course?2 are course numbers, which are of the form “csddd,” where d is a digit. There are
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no more than 30 courses. timel and time?2 are valid lecture times of the form “MWEFd” or

“MWEFEdd” or “TTd” or “TTd:dd” or “TTdd:dd”. There are no more than 15 such valid

lecture times. An example of this file is:

rooms

courses

times

101:25
115:50
200:250;

¢s101, ¢s102, ¢s110, ¢s120, ¢s220, cs412, ¢s430, ¢s612, ¢s630 ;

MWF9, MWF10, MWF11, MWF2, TT9, TT10:30, TT2, TT3:30.;

Input file 2: Contains information about the courses being offered. For each course, it specifies

the course number, expected enrollment, and a number of lecture time preferences. A course

number greater than 600 is a post-graduate course; the rest are undergraduate courses. The format

of this file is:
course
c#l
cH2

enrollment preferences
capl prel , pre2 , pre3 ...
cap2 prel , pre2 ,pre3 ...

where c¢#1 and c#2 are valid course numbers; capl and cap2 are integers in the range

[3..250]; and prel, pre2, and pre3 are time preferences of the instructor (a maximum of 5

preferences are allowed for a course). An example of this file is

course
cs101
cs412
cs612
¢s630

enrollment preferences

180 MWF9, MWF10, MWF11, TT9
80 MWF9, TT9, TT10:30

35

40

Output 1: The schedule specifying the class number and time of all the schedulable courses.

The schedule should be a table having the lecture times on the x-axis and classroom numbers

on the y-axis. For each slot (i.e., lecture time, classroom) the course scheduled for it is given;

if no course is scheduled the slot should be blank.

82793
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Output 2: List of courses that could not be scheduled and why. For each preference, the
reason for inability to schedule should be stated. An example is:

¢s612: Preference 1: Conflict with cs600.

Preference 2: No room with proper capacity.

Output 3: Error messages. At the minimum, the following error messages are to be given:
el. Input file does not exist.
e2. Input-file-1 has error
e2.1. The course number has wrong format
€2.2. Some lecture time has wrong format.
€2.3. Classroom number has wrong format.
e2.4. Classroom capacity out of range.

e3. Input-file-2 has error
¢3.1. No course of this number,
e3.2. No such lecture time.

e4. More than permissible courses in the file; later ones ignored.

e5. There are more than permissible preferences.
Later ones are ignored.

4.2 Functional Requirements

1. Determine the time and room number for the courses such that the following
constraints are satisfied:

(a) No more than one course should be scheduled at the same time in the same room.

(b) The classroom capacity should be more than the expected enrollment of the
course.

(¢) Preference is given to post-graduate courses over undergraduate courses for
scheduling.

(d) The post-graduate (undergraduate) courses should be scheduled in the order they
appear in the input file, and the highest possible priority of an instructor should be given. If no
priority is specified, any class and time can be assigned. If any priority is incorrect, it is to be
discarded.

(e) No two post-graduate courses should be scheduled at the same time.

(D) If no preference is specified for a course, the course should be scheduled in any

manner that does not violate these constraints.
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Imputs: Input file 1 and Input file 2.
Outputs: Schedule.
2. Produce a list of all courses that could not be scheduled because some constraint(s)
could not be satisfied and give reasons for unschedulability.
Inputs: Input file 1, and Input file 2.
Outputs: Output 2, i.e., list of unschedulable courses and preferences and why.
3. The data in input file 2 should be checked for validity against the data provided in
input file 1. Where possible, the validity of the data in input file 1 should also be checked.
Messages should be given for improper input data, and the invalid data item should be ignored.
Inputs: Input file 1 and Input file 2.
Qutputs: Error messages.
4.3 External Interface Requirements
User Interface: Only one user command is required. The file names can be specified in
the command line itself or the system should prompt for the input file names.
4.4 Performance Constraints
For input file 2 containing 20 courses and up to 5 preferences for each course, the reports
should be printed in less than 1 minute.
4.5 Design Constraints
Software Consiraints
The system is to run under the UNIX operating system.
Hardware Constraints
The system will run on a Sun workstation with 256 MB RAM, running UNIX. It will be
connected to an 8-page-per-minute printer.
Acceptance Criteria
Before accepting the system, the developer must demonstrate that the system works on
the course data for the last 4 semesters. The developer will have to show through test cases
that all conditions are satisfied.
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3) ssuuluTasindynssy (The Reliable Pharmaceutical Service System)
(3]

The Reliable Pharmaceutical Service System is a privately held company
incorporated in 1975 in Albuquerque, New Mexico. It provides pharmacy services to health-care
delivery organizations that are too small to have their own in house pharmacy. Reliable grow
rapidly in its first decade, and by the late 1980s its client included two dozen nursing homes, three
residential rehabilitation facilities, two small psychiatric hospitals, and four small specialty
medical hospitals. In 1990, Reliable expended its Albuquerque service area to include Santa Fe
and started two new service areas in Las Cruces and Gallup.

Reliable accepts pharmacy orders for patients in client facilities and delivers the
orders in locked cases every 12 hours. In the Albuquerque and Santa Fe service area, Reliable
employs approximately 12 delivery personnel, 20 pharmacist’s assistants (PAs), 6 licensed
pharmacists, and 10 office and clerical staff. Another 15 employees work in the Las Cruces and
Gallup service areas. The management team includes another six people, mainly company
owners.

Personal at each health-care facility submit patient prescription orders by

telephone. Many prescriptions are standing orders, which are filled during every delivery cycle
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until specifically canceled. Orders are logged into a computer as they are received. At the start of
each 12 hours shift, the computer generates case manifests for each floor or wing of each client
facility. A case manifest identifies each patient and the drugs he or she has been prescribed,
including when and how often the drug should be administered. The shift supervisor assigns the
case manifests to pharmacists who, in turmn, assign tasks to pharmacy assistants (PAs).
Pharmacists supervise and coordinate the PAs’ work.

All drugs for a single patient are collected in one plastic drawer of a locking
case. Bach case is marked with the institution's name, floor number, and wing number (if
applicable). Each drawer is marked with the patient’s name and room number. Dividers are
inserted within a drawer to separate multiple prescriptions for the same patient. When all of the
individual components of an order has been assembled, a pharmacist makes a final check of the
contents, signs each page of the manifest, and places two copies of the manifest in the bottom of
the case, one copy in a file cabinet in the assembly area, and the final copy in a mail basket for
billing. When all of the cases have been assembled, they are loaded onto a truck and delivered to
the health-care facilities.

Order-entry, billing, and inventory-management procedures are a hodgepodge of
manual and computer-assisted methods. Reliable uses a combination of Excel spreadsheets, and
Access database, and antiquated custom-developed billing software running on personal
computers. Pharmacy assistants use the custom-developed billing software to enter orders
received by telephone and to produce case manifests. The system has become increasingly
unwieldy as facility contracts and Medicare and Medicaid reimbursement procedures have
become more complex. Some costs are billed to the health-care facilities, some to insurance
companies, some to Medicare and Medicaid, and some directly to patients. The company that
developed and maintained the billing software has gone out of business, and the office staff has
had to work around software shortcomings and limitations with cumbersome procedures.
Inventory management is done manually.

In 2001, Reliable’s revenues leveled off at $40 million and profits plateaued at
$5.5 million. By 2005, revenue was declining approximately 4 percent per year, and profit was
declining at over 8 percent per year. Several reasons for the decline included the following

Price control in both Medicare and Medicaid reimbursements and contracts with facilities
managed by health maintenance organizations (HMOQs) and large national health-care

companies
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Increasing competition from national retail pharmacy chain such as Walgreens and in-
house pharmacies at large local hospitals.

Inefficient operating procedures, which haven’t received a comprehensive review or
overhaul in almost two decades.

Reliable’s management team spent most of the last year developing a strategic
plan, the key element of which is a major effort to streamline operations to improve service and
reduce costs. Management sees this effort as their only hope of surviving in a future dominated by
large health-care companies that can dictate price and outsource pharmaceutical services to
whomever they choose. They plan a significant expansion into neighboring states after the system
is up and running to recoup its costs and increase economies of scale.
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