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Hello and welcome to the NPTEL MOOC’s course on design and implementation of human
computer interfaces. Today we are going to start the course with the first topic that is general
introduction to the interactive systems and brief history. Before we begin let us understand
the scope of this course. So here we are going to talk about design and implementation of

interactive systems.

In other words we will be actually talking about how to engineer quote unquote engineer and
interactive system.

(Refer Slide Time: 01:22)

Scope of the Course

* We'te going to learn about “engineering nteractive softwate”
" TWO key concepts

* Interactive software - spectfically “computer software that are
intetactive”

M (Cl

ngineering” such software - how to design, develop and
implement such software

So there are 2 things involved here one is interactive system or software specifically
computer software that are interactive. So we are going to focus here entirely on software that
is interactive what is interactive software? We will soon learn about those second concepts
that are important here is that word engineering. So here we actually refer to the fact that such
software can be developed in a very systematic manner involving stages and we are going to
learn about those stages.
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dope

* Lt stat with understanding tteractive systems and
software

" How those ae diffesent from other softwace!

Given this scope of the course let us being with the major the primary concept that is
involved here that; is interactive software or interactive system. In general where we will be
implicitly referring to software whenever we; are going to use the term interactive system.
Now these interactive systems whenever we mention this term automatically questions comes
to mind why we are labeling certain software’s as interactive and how these are different from
other software.
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" Whotcomes o e md whenwe il of “compue

Let us try to understand that little bit in depth so let us begin with the very concept of
computer why never we mention the term computer? What comes to our mind?
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Computers’

* Desktop ot apto (fo hose belongng o older

genetatons

For those who are part of an earlier generation the term computer immediately brings to mind
desktop or Laptops most likely.
(Refer Slide Time: 03:21)

(omputer

" Smartphone or s o the youngergenrtion

For younger generation the term computer may also refer to along with desktop and laptop
may also refer to smart phones or tabs or even some wire able devices.
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Computers

* Are these the only computes we e

Now this desktop, laptop, Smartphone, tabs are those only the examples of computer let us
see.
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Computers:

* We are actually surrounded by “computets”

The answer is unequivocal no there are many more computers that we may be using without
being aware of them.
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Digital Pedometer

s it a computer?

In fact we are surrounded by such computers let us see one simple example a digital
Pedometer. Is it a computer? To understand this question or to answer this question let us first
go with the definition of a computer. What is a computer?

(Refer Slide Time: 04:21)

Definition of Computer (Oxford English
Dictionary)

Computer (n) - an electronic device which 15 capable
of recetving inf()rmW a particular form
and of petforming a sequence of operations in
accordance with a predetermined but vartable set of
procedural instructions (program) to produce a
tesult in the form of information or signals

According to oxford English dictionary a computer is an electronic device which is capable
of receiving information data in a particular form and of performing a sequence of operations.
In accordance with a predetermined but variable set of procedural instructions which is also
known; as program to produce a result in the form of information or signal. So in a nutshell a
computer take some input apply some program to convert it to some output and the program
performs some operations on this input and this program is pre-stored somewhere.
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Digtal Pedomete- a Computer

* What £ doesy

Now let us comeback to digital Pedometer whether it is a computer or not. So what a
Pedometer does?

(Refer Slide Time: 05:18)

Digtal Pedometer - a Computer?

* [dentiy that you ae walkng

" Difterentiate between “walking” and “standing”

—

The main objective of a Pedometer is to identify that the wearer is working or not? Of course
now a day’s Pedometer also have many features but let us only focus on the key function of a
digital Pedometer which is trying to determine the walking speed and the walking distance.
So essentially it tries to identify whether you are walking or not. So in order to do that; it

must differentiate between walking and standing how a device can do that?

When we are trying to do it we visually see the movement and then accordingly our brain
produces the understanding whether somebody is standing or walking. But in that case of a

digital pedometer how it can do that?



(Refer Slide Time: 06:14)

DigtalPedometer -1 Computer?

* Keep count of mumberof teps

That is one issue second issue is typically digital pedometers are known to keep count of

number of steps.
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Digital Pedometer - a Computet?

* Not easy - you are ltkely to walk at different speeds at

VATIOUS 1nstants

* Tty to count the number of steps mentally while walking
to get some idea on the challenge volved|

So that is another function but as you may understand or as you may try to understand
counting the number of steps is not an easy task. Because you are likely to walk at different
steps at various instance of time in fact as a though exercise you can yourself try to do it try
to count the number of steps that you are performing while walking. And you will understand
the difficulty involved.
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Digttal Pedometer - a Computer?

* Convert the number of steps to distance covered

—

* Should “know” the formula for converston

* Petform the “converston”
So the pedometer first tries to understand that you are walking then it try to count the steps
the number of steps. And finally from the number of steps it tries to compute the total
distance covered. So how it does that? It has to know some formula for this conversion and
based on that formula it can perform the conversion so, this formula as to be somewhere in

the device.
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Digital Pedometer — a Computer?

* Formula “stored” somewhere in the device for use

* Device “computes” the formula

Fits perfectively the definition of a computer

So there are 2 things involved one is trying to understand whether you are walking then
counting the steps and then converting it to a distance and the second thing is storing the
relevant formally as well as performing the actual computers. So if we now try to compare
the activities of a pedometer with the definition of a computer we will see that pedometer

accepts as input.



Some sensor information processes it based on the algorithm which is nothing but those set of
formulae. And based on that algorithm it produces some output which is the distance covered
or the walking speed etc. So it perfectly fits the definition of a computer so digital pedometer
we can say is a computer.
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Another Example
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Microwave Oven

Let us see another example microwave oven many of us might have seen this in our kitchen.
So is it a computer?

(Refer Slide Time: 08:58)

Micro-oven as “Computer”
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Microwave Oven

Now if we look inside the oven we will see that it consist of various components broadly
these are the components who are likely to find inside a microwave oven. A magnetron tube,

turn table plate, beeper, door, front panel, display and light these are the components. And



then there is some embedded hardware and software to operate these peripheral devices. As

well as generate certain output those devices.

So here also we can see that it receives some input say for example input from this front
panel in terms of the temperature duration. Then it produces some output on the display as
well as some sound output and it performs certain operations depending on the input provided
based on stored program. So it also is an example of a computer as per definition.

(Refer Slide Time: 10:16)

Third Example

Smart TV

A third example is a smart TV whether it can be considered as a computer or not.
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Few More “Computers”
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Here also there are lots of components involved let us have a look at the software or the smart

TV app which can be understood in terms of layered view of the software where you have



HTML, CSS, Javascript layer, media layer and on so and so forth. So the user provides some
input to the app through some interface then the TV itself has the software which is

connected to some servers to fetch information.

And then that information is processed and displayed on the screen again it takes input
processes based on the stored program and produces output. So as per definition this also is a
computer so these examples so that we are surrounded by computers.
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What the Examples Tell Us?

* These are “interactive” (computing) systems
* “Interaction” takes place between “computer” and “user”

* However, users are “laymen users” (not technology
experts)

Now all these are actually examples of interactive computing systems and the interaction
takes place between the computer and the user. Now the most important factor is that these
users are not experts, these users are layman users. Anybody can be the user of the digital
pedometer or microwave oven or a smart TV without any specific qualification. So that is the
defining characteristic of any interactive system or interactive software or interactive

computing system.

That these are systems that are used or interacted with by a user is a layman user who does
not have any specific qualification to be a user of the system. So whenever we will be using
the term interactive system will be referring to such systems where layman users are the users
of the system rather than somebody who has special training to use the system.
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(Question?

"It necessary for the users to know “about the

technology behind”?

Now this brings us to the next question that we should try to answer is it necessary for the
users to know about the technology behind. So I said that for an interactive system users need
not have any specific qualification. In that case to operate or interact with an interactive
system does, the user need to have any specific technological knowledge.

(Refer Slide Time: 13:24)

Another Example

{ System Error - Status 0xc0000005

Security Accounts Manager initialization failed because a device attached

to the system is not unctionm shut down and reboot into

Safe Mode. Check the event log for more details.
e

Let us see another example some of you may by familiar with this type of display. It used to
come in some earlier operating system, version where they are used to some error messages
displayed in this form. So this is actually an example of an error message produced by an
operating system which used to be there same time ago what it says that? There is a header

which says system error status some number which is actually in hexadecimal code.



And then what it says is that a particular system, a particular app or application initialization
failed because some device attach to the system is not functioning click ok to shut down and
reboot into safe mode. Check the event log for more details and there is only one button to
select which is okay. So whether you like it or not you have to press ok to move forward now

what this message actually tells us.

If I do not know anything about this terms or what is the hexadecimal code what is event log?
What is system accounts manager or security accounts manager? I will not understand
anything from this message although it is shown to user of the system but the user is expected
to have certain level of knowledge as is evident from particular output.
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Outcome

* Make the user anxtous
* Did I do something wrong?
* How to get out of it?

* Should we refrain from perf()fming any mofe things?

Now if I do not have that knowledge then I am not going to able to figure out what is that
error and what I am suppose to do. So that will lead me as a user to anxiety. Did I do
something wrong what is that wrong thing I did? How to get out of it? And should we refrain
from performing anymore thing so that such error messages do not come again and again.
That is anxiety that I will have if I do not know the meaning of those messages.
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Outcome

* May lead to logs of motvation for further use

.

Now this anxiety or this kind of confusions in the mind of the user may lead to the loss of
motivation which is very important loss of motivation of further use. In effect this will make
the user think that such systems are not for me to use. So rather I should not use it which
actually will defeat the whole purpose of making the system used by the users.

(Refer Slide Time: 15:06)

User-Gentric Design

So these concerns where we want to avoid the user being forced to lose to motivation or
being forced to have confusion because certain knowledge is not there. This concern actually
brings us to these important concepts of user centric design.
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The principle objective for interactive system should be that the system should not force users

to learn about the underlying the technology that should be the guiding principle for any



interactive system otherwise the user will not be motivated to use the system. So accordingly
the system should be designed.
(Refer Slide Time: 17:10)

User-Centric Deston

* How todesign ystemsproducstht the uses i exsy

Now the main concern here is how to design the system so that users find it easy to use. So
that is the main challenge to a interactive system design.

(Refer Slide Time: 17:28)

A Case Study: TV Remote Control
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In order to have a better understanding of this challenge let us discuss an example system
which is ubiquitous most of us have seen it. This is an example if a, TV remote control now
probably all of us have used one of such remote controls.
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Common Activities with TV Remote

|. Control brightness, contrast, y-correction and many more things

2. Input channel number (typically 3 digits) for channel selection

3. Control voice level

4. Watch movies from external devices (pen drive, hard disk or even your smart
phone).

5. Watch the photos or videos from our digital camera on the TV screen

What are the activities that are typically with such a device? We can control brightness,
contrast, gamma correction and many more things with the device. We can input channel
number typically 3 digits but it may be different in different locations. To select a particular
channel you can control voice level. We can do certain other things like watch movies from
external devices attached to the TV or watch or view photos or watch videos from our digital
camera after attaching it to the TV. And all these things we can do by interacting with the TV
through this remote control.
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A Case Study: TV Remote Control
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So in the example remote control that we are discussing let us see which portion deals with
which of these activities. Now this top region shown in red circle typically has buttons for
channel change, volume control additionally it also has couple of buttons for change in input

source as well as power on off button.
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A Case Study: TV Remote Control

—
]
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The buttons in this
block are used
accasionally, to
navigate menu options 6

—

There is another group of buttons in the middle of the device which are used occasionally to
navigate various menu options.
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A Case Study: TV Remote Control
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And finally there is a third group of buttons which are rarely used actually many of us may
not even be knowing what are the purpose of these buttons. Because either we never use them
or use them so infrequently that we forgot. So among these 3 groups the first one involving
buttons for channel change or volume control is likely to be most frequently used group of
buttons. Whereas the third group of buttons is the list likely to be used buttons.
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A Case Study. TV Remote Contro

* The emote actually Supports many mote actvte than
the set of common actviis

But the thing is that in the same device all these buttons are provided. So this third group
actually supports many more functionalities which we may not require frequently. In fact in
most of the cases we never require it.
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A Case Study: TV Remote Control

* By putting every el gpfons on a single device, the
remote-conttol actually succeeds in scartng away
many potental usess (at east ntally)

Now the thing to be noted here is that in the same device we have all the buttons are put on
the same device. So same device contains every control options considerable and supported
by the TV when is the result for such a design? It actually succeeds in scaring away many
potential users initially. But of course since it is a very simple device with few days of usage

people tend to learn.



But again as I said this third group of buttons will never be learned because those are very
infrequently used or not used at all. Whereas the first group of buttons is likely to
remembered and used most frequently so what could have been done?
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User-Centrc Degpn

* The proces to estgn products, which ar computers, i
which the users neds and expectations atc taken care of
by considening thetr charactesscs

e —

Instead of designing it in this way it could have been designed in such a way such that the
most frequently used buttons are kept in very prominent way and the least frequently used
buttons are not given the same prominence as the most frequently used that would have
probably emphasized the relative weight of the or relative importance of the buttons to the

users and accordingly the user would have tried to learn them.

So this example tells us that user centric design is very important where it refers to the
process to design products which are computers in which the user needs an expectation are
taken care of by considering their characteristics. So we should know who, are users of this
remote control likely to be everybody what are their needs and expectations as I have already

mentioned.

Mostly they require this first group of buttons accordingly we should have designed and we
probably should have kept the other buttons not in a very prominent position. So that the user
should not; have been intimated it by the presence of so many control options.
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User-Centrc Desin

* Conside the temote conteol agun (an nterface o

computer, tht s the TV)

So this remote control we can think of as an interface to the television rather than TV itself.
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UserCentne Despn

 econtuns bttons elemets of the ot

-

Now if we again consider this example so since user centric design is our focus so if we again
consider this example let us try to understand what we are trying to design? What we are
trying to do differently so that this product becomes user centric? Now the remote contents
buttons which we can call as elements of the interface to a computer which is the TV.
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Uset-Centric Destgn

* The buttons ar placed . paciculr way (th
geometric layout of the ntertace)

That is the first to note second thing is these buttons are placed in a particular way which
actually defines the geometric layout of the interface.
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Uset-Centric Design

* We conttnue performing the operation tll we are
sute that o aieed whal ve waied (o g

matches with our gual st

That is the second thing to note a geometric layout of the interface then when we interact
with the TV using the remote. For example to select a channel we visually perceive the
system state and its change from the TV screen or from the display so that is the third element
of an interactive system. And finally we continue the performing the operation till we are sure

that till we are achieved what we wanted?

That is the system state matches with our goal state as per our perception so when we are
talking of designing a user centric product or system there are 4 things we should consider.

One is the interface element their geometric layout the perception of the system state and



matching of the system state with our goal state. So these are issues that we should be
concerned about while going for designing a user centric system.
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User-Centric Design

* Desyn layouts that meet users” expectatons

——

That means in other words so 4 things we should take care of in user centric design. First
thing is design the elements that are acceptable to the users not the word acceptable then
design layout that meet user expectations. So any layout is not good so first we need to know
the expectation of the users and accordingly we need to design it.
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Uset-Centtc Design

))

' Hglp 1St perceive the “system state

Then help the user perceive the system state so design the display in such a way. So that the
state of the system from the users point of view is easily understandable.
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User-Centrie Deston

" Design interaction that full neds of the users
Dy taking them to destred “sstem states”

And finally design interaction that fulfils the needs of the users by taking them to the desired
system states. So design element, design layout, design display interaction these 4 are the
primary things that are designer of the interactive system should be aware of or should be
conscious about while going for a user centric design.
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A Little Bit of Histoty!

So with that let us learn a little bit of how this field that user centric design evolved over time.
So we will briefly mention about the mile stones that have been achieved during this journey
of last few decades.
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Histottcal Evolution

* Roughly four broad phases, with certain
ovethap tn Detween

So let us briefly learn about the historical evolution of this field of user centric design. So this
evolution we can broadly divide into 4 phases, not very distinct there will be some overlaps
in this phases but we can still broadly divide it into 4 phases.
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Phases of Evolution

* The pre-istory 19405 o 19709) Th s before

headventof “perond computes

The first phase is we can turn it as pre-history which is the period between the nineteen
forties to nineteen seventies in the last century. This is before the advent of the so called
personal computers. So during this phase also as we will see several developments took place
that advanced this field of user-centric design.
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Phases of Evolution

*The el phase (1805 il the adly st Centu)

—
—_—

- the e of personal computes

Then comes the early phase which is roughly; from nineteen eighties till the early twenty first
century which is or can be considered as the era of personal computers.
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Phases of Evolution

* The pre-modetn phase (fate 19907 - first decade

of the 21t century) -widespread use of mobile

personal computing devices, notably smart-phones
and tablets

Then the pre-modern phase late nineteen nineties to the; first decade of the twenty first
century. Now during this; phase widespread use of mobile personal computing devices have
been observed notably smart phones and tablets.
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Phases of Evolution

* The modern age (2011 onwards) - era of

-—

“nterconnected” devices

And finally we can think of the modern age which is continuing which is the era of inter
connected devices. Now let us see what are the mile stones that have been achieved in these 4
phases?

(Refer Slide Time: 29:11)

The Pre-Histoty: Notable Developments

* The video display units in the 1950 (the SAGE system with light pen as
input)

* Sketchpad (E Sutherland), 1963 —'And interaction

' oN],ine System) [D Engelbart and team], 1968 —

* Release of first commercial microprocessor (Intel 4004) - 1971

S

' Thc Dynabook (Allan Kay) -

In the per-history phase that is between nineteen forties to nineteen seventies before the
advent of personal computer. We have several important milestones so in the 1950 the first
video display unit came out which is called the Sage system. Then 1963 one interesting
system was developer called sketchpad by E Sutherland. Now it introduced the idea of

graphical user interfaces and the concept of interaction.

Then can the online system or NLS proposed by Engelbart and team in 1968 which

introduced an important interaction device which is uibiquitous as the Mouse. The release of



first commercial microprocessor named Intel 4004 happened in 1971 which revolutionized
the computing landscape. And finally in 1972 one product was developed although it was not
commercially very successful the Dynabook by Allan Kay which is a precursor to the
personal computers.
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The Farly Phase: Notable Developments
J: iarly (not very successful)

* Xerox Alto - 1‘)_71

* Al 3800 (MITS)- 1974 _

* Apple I (1976) and TL (1977)

As compared to this phase the early phase had less number of milestones it primarily consists

of the early personal computers Xerox alto which came in 1973 then Altair 8800 1974 Apple
1 1976 and apple 2 1977.

(Refer Slide Time: 31:05)

The Early Phase: Notable Developments

* IBMPC (1981) - first successful PC

* Xerox Star (1981) introduced concepts such ns WYSIWYG, metaphors

* Direct manipulation idea (Shneiderman) - 1982

' Ap le Mac 19784
¢ WWW @
* Mosaic web browser -

The most impactful development happened in 1981 with the advent of IBM PC or personal

computer. Then Xerox star in 1981 also introduced the concepts such as graphical user

interfaces then WYSIWYG or what you see is what you get concept then the idea of



metaphors which have profound impact in the development of user centric systems. Almost at
the same time in 1982 the concept of direct manipulation came into being proposed by

Shneiderman.

Then Apple Mac was released in 1984 again another important milestone in that phase the
idea of World Wide Web came about in 1989 and the first wave browser was developed in

1993. So all this actually have profound impacted the advent of the user centric design area.
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The Pre-Modern Phase: Notable Developments

* Pam plot - 1996 (PDA)

* Nokia _(]() 996 (combined PDA and mobile phone functionalities

' A hoid 2[8

* Other “smart” and “intelligent” consumer electronic products prolferated
during this period

In the pre-modern phase we had pump pilot in 1996 which is the first example of the
successful mobile device. Nokia 9000 which came in 1996, then in 2008 Android 1.0 was
released which revolutionized the smart phone landscape. Also during this period other smart
and intelligent consumer electronic products proliferated which again affected the advent of
user Centric design field.
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The Modetn Phase: Notable Developments

* Ubiquitous computing environment
* Mark Weiser introduced the term 1n\1991

* Related terminological developments

’ @\\'c\'in Aston, 1999

* Cyber-Physical System (CPS), Helen Gill, 2006

—_—

Finally we came to the modern phase although in this phase the smart phones still there but
the main landmark even that happened is that. Now we are no longer talking about personal
devices the single device instead we are more concerned about connected devices in the
ubiquitous computing environment where the devices are connected to each other to given

better experience to the user.

Now this term was first proposed by Mark Weiser way back in 1991 and during this period
some other related developments happened which are closely related to each other namely the
development of internet of things or rather the development of the concept of internet of
things by Kevin Ashton in 1999. Then the Cyber physical system concept or CPS by Helen;
Gill in 2006.

All these referred to the idea that now the idea of personal computer has been changed from
one user one computer to one user many computers where computers are not treated as
computer rather they are treated as any other real like daily objects. And we just use them like
we use any other objects in our daily like. So we are actually using computers without being
aware of the fact that they are computers. Now this conceptual change happens in this
modern phase which is still going on.
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Book

* Bhattacharya, S. (July, 2019). Human-Computer Interaction: User-Centric
Computing for Design, McGraw-Hill India
* Print Edition: ISBN-13: 978-93-53106-804-9; ISBN-10: 93-5316-804-X
* E-book Edition; ISBN-13: 978-93-5316-805-0; ISBN-10; 93-5316-805-8

Chapter 1, Sec 1.1 - 1.3

So with that we have come to end of this first lecture to recap here in this lecture we learned
about what is an interactive system how it is different from other systems? What are the
issues that we should be aware of while going to design an interactive system? And what is
the basic idea of user centric design and a brief historical evolution of the field f user centric
design. The material that I have covered today can be found from this book have a look at
chapter 1 section 1.1, 1.3. So that is all for today see you in the next lecture thank you and

goodbye.



