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3.1 What is Software?



Software is the set of 
instructions for 
completing a specific 
task.  Software tells 
hardware what to do.



Directions from one 
place to another 
can be a form of 
software, telling a 
traveler when to 
turn and how far to 
go.



There are many 
different kinds of 
software in modern 
Information 
Systems, but all are 
created by 
programming



In modern IS, very 
basic bits of software 
are often created by 
more complex bits of 
software



Creating Software 
Involves Reducing a 
Task to its Simplest 
Parts

• You must 
understand each 
part completely 

• You must be able to 
describe it exactly



• You must 
understand the 
language your 
hardware uses 

• You must 
understand the other 
software and data 
that your software 
with work with



Symbiotic Relationship 

Without software, most 
hardware is useless.  
Without hardware, 
however, most 
software is pointless.  
Modern Info Systems 
need both



3.2 Primary Types of Software



Most Information 
Systems and 
computers use a 
number of different 
types of software



Each layer of software 
has a different 
function and 
communicates in 
specific ways

Hardware

Operating  
System

Applications

User



This is the human 
being

Software used to 
solve specific 
problems

Software that tells 
the computer how 
to be a computer

The part that finally 
does the real work Hardware

Operating  
System

Applications

User



Users (human beings) 
communicate to 
applications in 
common language 
and signals. Software 
talks to software 
digitally



Most Information 
System managers and 
users will be 
concerned only with 
applications and 
operating systems.  
Most of us don’t care 
about how software 
talks to hardware  



3.3 Operating Systems



Operating systems 
tell a computer how 
to be a computer. 

They handle 
interface between 
the computer 
hardware and 
application software Hardware

Operating  
System

Applications

User



Operating Systems 
handle things like 
storing data, 
organizing files, 
opening applications, 
and translating input 
and output commands. 
They provide security 
and communications.



Many Different 
Operating Systems for 
Different Computers, 
with Different 
Strengths



Macintosh Operating 
System (MAC OS) 

• First OS to successfully 
use a Graphic User 
Interface (GUI) 

• Based on the Unix OS for 
medium-sized mainframe 
computers 

• Apple also has an OS for 
mobile devices 



Microsoft Windows 
Operating System 

• Uses a GUI 
“borrowed” from 
Apple OS 

• The most popular PC/
Laptop OS on Earth 

• Microsoft also has an 
OS for mobile devices 



Open Source Linux Operating 
System 

• Open Source - Anyone is 
allowed to use it or modify it 

• Most popular with servers 
but increasingly used on 
PCs 

• Also used on other devices 
- TVs, Android phones, and 
dedicated controllers



Most modern PCs and 
laptops have the power 
to run several OS.   

You can run different 
versions of the same 
OS, proprietary and 
open source OS, or 
just a larger range of 
applications.  



But you cannot create  
multiple IP addresses 
for one computer



3.4 Software Applications



Applications tell a 
computer how to do 
something specific 
and useful. 

They handle 
interface between 
the operating system 
and the user. Hardware

Operating  
System

Applications

User



Applications let us do the 
things we want to do: 

• Create documents and 
files 

• Process images or 
music 

• Solve business or 
technical problems



• Build presentations 

• Play games 

• Organize data 

• Exchange email or 
communicate across a 
network or the Internet





Many Different 
Applications for 
Different Problems, 
with Different Strengths

Computer games 

Database managers 

MS Office products 

Mapping systems



Voice recognition/AI 
(Siri) 

Photoshop 

Calculators 

Music files



Applications may be 
developed by the 
same companies that 
develop OS, or by 
other programmers. 

Each application is 
designed to work with 
a specific OS.



Applications typically 
build data files with 
extenders - tags that 
show the file’s format.  
This helps the 
operating system 
understand what to do 
with the file.



.txt = Text File 

.doc = Office Document 

.mp3 = Music/Sound File 

.JPEG = Image File 

.pdf = Adobe Document File 

.ppt = Powerpoint File 

.xls = Excel Spreadsheet File



Applications are what 
we really want from 
our Info Systems.  

They do the things we 
want, while the other 
types of software let us 
run applications 



3.5 Common Office Applications



Office applications 
are used specifically 
to support offices.  
Typically these 
include: 

Spreadsheets 
Word Processors 
Presentation Apps 
Email Managers 
Databases

Hardware

Operating  
System

Applications

User





Just In Case You Have 
Never Heard of MS 
Office…

MS Word - Word 
processor.  Helps 
create/manage 
written documents 
and files



MS Excel - 
Spreadsheet.  Helps 
complete quantitative 
analysis and math/
accounting problems 

MS Office 
applications are 
designed to share 
files with each other. 



MS Powerpoint - 
Presentation application.  
Helps create/display 
visual presentations/
slide shows 

MS Access - Relational 
database.  Helps manage 
and organize large 
amounts of data



MS Outlook - Email 
application.  Helps 
manage and organize 
emailing - addresses and 
messages 

MS One Note - Document 
sharing application.  
Helps manage and share 
lspecific files with other 
users



There are other 
general office 
applications, including 
Keynote, by Apple.   

This presentation is 
done in Keynote.



We tend to use MS 
Office because 
everyone else does as 
well and that makes 
sharing files easier.  
Once we learn to use 
an office app, we tend 
to keep using it. 



3.6 Spreadsheets



Spreadsheets are 
office applications that 
deal with quantitative 
data and are popular 
in accounting, 
statistics, and 
mathematical analysis



Microsoft Excel is the 
Most Popular 
Spreadsheet on Earth 

Spreadsheets allow 
us to enter relative or 
absolute data, but 
also formulas and 
functions.







Absolute  
Value

Relative  
Value



Absolute  
Value

Relative  
Value



Functions are built in 
operations that expand 
formulas. 

Formulas are 
developed using 
functions as well as 
common math 
operations like add, 
subtract, multiply, or 
divide



Common Functions: 

Sum = “Add the numbers 
in this sequence and give 
the total” 

Average = “Take the 
mean average of the 
numbers in this 
sequence”



Count = “Tell me how 
many numbers are in 
this sequence”



Excel has hundreds of 
functions specific to 
finance, statistics, and 
other situations



Excel Common Math 
Operations: 

+ = “add” 

- = “subtract” 

* = “Multiply” 

/ = “divide” 

ˆ = “raise to the power 
of…”



Spreadsheets require 
quite a bit of practice 
to master but are one 
of the most important 
applications for 
quantitative analysis 
in most situations



3.7 Software Development



Large software 
packages are among 
the most complex and 
time-consuming 
things built by human 
beings. It helps to do 
it right. 



Multiple Approaches to Software Development



Software development 
is a set of approaches 
to produce 
instructions that will 
solve specific 
problems for many 
enterprises



Systems Development 
Lifecycle (SDLC)

1. Feasibility studies 

2. Requirements/
system analysis 

3. System design 

4. System 
implementation



5. System testing 

6. System installation 

7. Training 

8. Maintenance



Different systems 
spend more or less 
time in each phase, 
but all development 
projects follow the 
same basic steps



Systems Development 
Approaches 
Basic Versions

Linear (sequential) 

Repetitive (iterative) 

Prototyping



Rapid Application 
Development (RAD) 

Object-Oriented 
Programming (OOP) 
Approach



Linear approaches 
perform each step in 
perfect order, 
assuming all will work. 

Waterfall charts reflect 
tasks as descending 
operations that must 
be completed on time

Sequential/Waterfall 
Approaches





Iterative approaches 
perform each step 
repeatedly, until they 
get it right 

Prototyping involves 
working with the final 
users as the system is 
developed

Iterative/Prototyping 
Approaches



Developers 
share a version 
with users

Users give 
feedback to 
developers

Developers 
use that 
feedback to 
improve the 
system

Process 
repeats until 
users are 
satisfied

Prototyping



A variation on 
Prototyping that 
breaking the system 
into smaller pieces for 
separate design and 
makes maximum use 
of existing software 
that was designed for 
other systems

Rapid Application 
Development (RAD)



Developers 
share a version 
with users

Users give 
feedback to 
developers

Developers 
use that 
feedback to 
improve the 
system

Process 
repeats until 
users are 
satisfied

Prototyping



Different types of 
systems may be 
developed using 
different approaches. 

Understand the needs 
clearly before 
selecting an approach  



Transaction 
Processing System 
(TPS) - A system that 
collects, stores, 
processes, and 
retrieves data. Can be 
real-time processed 
or batch processed.



• Low tolerance for errors 
means the system 
should be designed 
iteratively.  A sequential 
system may only 
discover problems near 
the end. 

• Works best when users 
have lots of input



Data Management 
System - A system that 
collects, stores, and 
retrieves data. Can be 
real-time processed or 
batch processed.



• It may be difficult to test 
the system without a full 
complement of users and 
data, so sequential 
development may be the 
best choice. 

• Works best when 
requirements are VERY 
clearly defined by users



Designing a new 
information system 
can be complex.  If 
possible, break 
problems (and 
software solutions) 
into small pieces that 
can be worked in 
parallel



3.8 Common Software Development  
Processes



We need to look 
more deeply into 
how the SD lifecycle 
works and how it 
affects your choices 
of an approach to 
development



Systems Development Lifecycle (SDLC)

1. Feasibility studies 
2. Requirements/system analysis 
3. System design 
4. System implementation 
5. System testing 
6. System installation 
7. Training 
8. Maintenance



Feasibility and 
Requirements 

Users and 
managers have to 
decide exactly 
what the system 
must do. Often 
involves tradeoffs



Users compete 
and priorities must 
be set



Design 

Software developers 
develop a system that 
meets (They hope) 
requirements. In 
iterative approaches, 
users evaluate 
functionality here as 
well



Users and developers 
can confuse each 
other



Implementation and 
Testing 

The system gets set 
up and then tested 
before going “live”.  
Any errors made in 
development should 
appear here.

The team is usually 
under time pressure



The team is usually 
under time pressure



Installation and Training 

The system goes live 
and users are trained in 
how to use the new 
system. Some learn 
faster than others 

This is easier with 
iterative approaches



Maintenance 

The system operates 
and, over time, needs 
changes and upgrades. 
A well-designed 
system lasts longer 

Eventually it will need 
replacement and the 
process begins again



Maintenance does not 
include a complete 
rewrite.  Nothing lasts 
forever



Software and Info 
systems development 
is like constructing an 
office building.  It is 
complex, depends on 
the organization and 
mission, and requires 
experience



3.9 Coding and Common Software 
Languages



The choices you make 
in organizing the 
actual software design 
can be as important as 
which development 
approach you use



Object-Oriented 
Programming 
Approach

• Defines a system as 
a set of objects - 
things that have 
attributes



• Attributes are 
characteristics of 
objects 

• Objects may contain 
both data and 
instructions 
(operating 
functions)



Object - Oriented Programming

• Start Date 
• Salary 
• Education level

• Calculate seniority 
• Eligible for a raise? 
• Needs more training? 
• Due to work tomorrow?

Data

Instructions

Object = “Dan the Worker”

Attributes



Object Classes 

Objects can be part of 
one or more classes - 
groups of similar 
objects. 

Dan is part of the class 
of all workers, and of the 
class of workers who 
have a college degree



Once built, a class can 
be reused to build 
other objects. When 
Sally comes to work 
for us, she will have 
the same attributes as 
Dan



Object-Oriented 
Programming 
Approach

• Creation of objects 
that can be used for 
other applications. 

• You can have library 
of objects to choose 
from



• Can make complex 
systems easier to 
develop and 
implement



Software Languages

Human programmers 
always need a 
programming 
language. Computer 
CPUs cannot 
understand any code 
without translation





High level languages 
facilitate designing 
complex software 
more quickly. They do 
more work for the 
programmer 



Lower-level 
languages can take 
longer to use but 
allow for more detail 
and efficiency in 
coding. The 
programmer makes 
more decisions



3.10 Implementing New Software Tools



Once we have 
designed a new 
software tool or 
information system, 
we need to implement 
it into the 
organization



Implementation

• This is when we roll 
the new tool or 
system out and start 
letting users use it



• In many cases, we 
want to keep the old 
data but develop 
new transactions 
and instructions 

• Users often prefer 
new systems that 
look and feel like the 
old ones



Data that is retained 
from the old system is 
called “Legacy” data. 
Sometimes the new 
system has to 
integrate with older 
pieces of a legacy 
system as well.



Old Data -  
New Instructions 

Implementation 
often requires the 
conversion of old 
data files into new 
formats



The longer you have 
built up old files, the 
harder to convert them 
to new formats

Old Interim New



User Training 

We get used to the old 
way and can resist 
new tools.  Even 
extensive training 
does not eliminate 
user errors early on.  
Plan for resistance 



Non-technical users 
often struggle with 
very different software 
approaches



Cut Over 

How do you decide 
when to switch from 
the old to the new 
system?  If you leave 
the old one around, no 
one will use the new 
one.  But…



Cut over is a critical 
point of no return



System developers 
can have as many 
problems with 
implementation as 
with design. 

Always plan for the 
worst



3.11 Software Standards



Because many 
developers and 
users want to share 
data and use the 
same software, we 
need standards to 
keep things 
consistent



Proprietary Standards

• The standard and 
software is owned 
by someone and 
they control how it 
is used and by 
whom



• The standard may 
be freely shared 
with other 
developers but the 
software is seldom 
free



• Microsoft publishes 
development 
standards for 
programmers who 
want to write 
applications that run 
on the Windows OS



Open Source 
Software
• The software is 

available free to all 
users and each user 
can modify it as they 
choose. Users are 
often expected to 
share their 
modifications with 
others.



• The software is 
typically 
copyrighted but no 
licensing fees are 
required. 

• Linux is an open 
source OS.



Open Standards

• The standards (but 
not the software 
itself) are freely 
available to all 
users.



• Typically developed 
collaboratively 
using lots of public 
input. 

• Common in 
information 
exchange/
communication 
applications.



If you set up a WAN 
and give your 
suppliers access to 
your inventory 
database, you will 
have to give them 
standards to use 
when integrating their 
systems with yours



Without standards, it 
would be difficult to 
develop software that 
could be used by 
more than one 
enterprise.  



3.12 Software Methodologies



Choosing the right 
software languages is 
an important part of 
software design. The 
language you use 
depends on the task 
you face





Software Languages

• Structured Query 
Language (SQL) - 
High level tool for 
designing searches 
of existing 
databases. Useless 
for much else



• Java - Popular high 
level tool used in 
many applications, 
including for the 
Android OS 

• Java Script - (Not the 
same as Java) - Used 
in about 90% of the 
world’s websites



New

• Hyper Text Markup 
Language (HTML) - 
The basic language 
in designing 
websites. Lower 
level



New

• C++ - A very popular 
and powerful general 
purpose high level 
language. Gradually 
being phased out 

• ColdFusion (CFML) - 
A high-level language 
that translates 
commands into HTML



Data that is retained 
from the old system is 
called “Legacy” data.  
Sometimes the new 
system has to 
integrate with older 
pieces of a legacy 
system as well.



Legacy Software 
Languages
• Common Business 

Oriented Language 
(COBOL).  Ancient 
language designed for 
business applications. 
Still in use but not 
much. Last noticed 
during Y2K



• Formula Translation 
(FORTRAN) - Once 
popular general 
purpose language 
especially good for 
math/science 
applications



Choosing Software 

All about programmer 
time over efficiency.  
You can produce a 
Coldfusion website in 
half the time as 
HTML, but it may not 
operate and 
download as quickly



Set development 
priorities before 
picking a language



Most large 
information systems 
will use code in many 
different languages, 
depending on the 
need. One size does 
not fit all



3.13 Programming Concepts



It helps a lot to 
understand just a little 
bit about how 
programmers actually 
design and write code.





Logic and Flowcharts

Programming is a 
set of logical steps 
to solve a problem. 

A flowchart is a way 
to draw a picture of 
that logic.



Start

instruction1 
“Flip a coin”

Heads or tails?
tailsheads

Eat Lunch Skip Lunch



Sequential Logic

Follow each step in 
order, without any 
repetitions. All arrows 
point in the same 
direction. Simple and 
easy to follow



Looping Logic

You may repeat a step 
many times, until you 
get the answer you 
are looking for or 
until you reach a 
specified number



Keep  
repeating 
the step  
until the 
problem 
is solved



Compare 
two things 
and make a 
decision

Decision-Making Logic

Compare the results 
of an instruction and 
decide which way to 
go based on that 
comparison. Usually 
involves a math 
operation



Before we go, lets 
take a final look at the 
decisions made in a 
large software or info 
systems project



Fast Cheap

Good
Pick any two.   

You can’t have them all



Questions a Software 
Manager Asks

• How much will this 
cost? 

• Can I afford it? 

• How long will it 
take?



• What is the return 
on this investment 
(ROI)? 

• When will it reach 
the breakeven 
point?



It is always safe to 
assume you can buy 
the hardware and 
software you need.   

The uncertainty 
comes in the design 
and implementation


