Jennifer Ada Assignment 1 2017-
18 Advanced Web Development
Report

by Jennifer Ada

FILE

TIME SUBMITTED 07-FEB-2018 11:23PM (UT C+0000) WORD COUNT 2391
SUBMISSION ID 82922011 CHARACTER COUNT 16186



ADVANCED WEB DEVELOPMENT:
ASSGNMENT 1
JENNIFER ADA




Contents

IEFOUCEION L.ttt ettt et e eb e bttt e e b s e et easse e s bse e eat s e eabdeess s e e eas e st s 2 s be e e s be e ea b s e s be s ehbeeas s e st s ans e eanbaentsaann

The MVC pattern in web appliCations. ... i i seis s siae s er s s sns e e n s

THE IMIOTE! 1. e et ias e e iae et et e et e es e e beesat e beesbsan b e saeers s saeeasamsseaseensasaeesesateaseesasentennasanbersaeanbenseransnnseransnsernnsnen

TRE VIBW. ...

DIV OO B sccssiassessnss russonsessssonsessssssssesssessssinsssss saessass sonesnas pusbonss oss nbhs siss pisessiss sassessissssiinissssss
IVIVIC EXAIMIPIE 1.ttt ettt sttt et eat b e e e eaat e e se e et s e et e st s e e sbe e e saeeansaasns
Benefits and Disadvantages of MVC........cccooevvciieinne,

Presentation=AbStractiON=COMEION. i 555500055155 0s055i050asmmsssaasunssainasssasinsssssiisisssiiissssisiissisihisssisiassasnnissisinnssainssssaain

Presentation....

A DS TEACEION 1euveiveevrerieisseaeisseeaeise et et eeas s esbessessat e bessrsanserasern s saeeasamsserasenseraeeseaa b et eesatent e sasanser s aeanbenaesrnannteranensernnennne

[00e] 31 o | RSOOSR

PAC EXAMMPIE 3555000000000 00000008 000000055050 585505505850 553005550 0008808 80888004 58480004080 8085 1504534005000 33 08000553 400 50ndns 400N aaInaaREARIRRRRARRSS

Model-View-Presenter........cviceeiiiiieeciiecciee e

MG el NGt 15 I GG o cicanisesessssessossesesssinssssuesesssssusaisusassn shsatsasassss sssesassoeoss 163656043643 155680 65 00400 sasesint ahsis dus aiiissd

Views: “How do/lidisplay My Eatar ..cciuessisisssiisismmisnassussassssnsasssssasassasss ssssssssssisssssiaisssssissssssnissasssasasanssassssns ssanssn

Presenter: “How do | put it all together?” ..................

Interactor: "How do events map into changes in My data?" . ... s s sas s asssssnesns

Commands: “How do | change my data?” .................

Selections: “How do | specify my data?” ........ccoceeueee.

© B 1 VW VW VW W Ko N N N N o =2 w

VP EXAMPIC . coicicascascasciscassassasnmssnisisiiniinississiassansossssssssisssstsssssssstssssssesssssisissiassisstsst s o sstiss ist ids shsstssts i st siisissiisscanca

Benefits of PAC and MVP ......coovievvininniiiininssnnens

Page 2 0f 13

R OGS TOMiss55:3555505 0000580800453 snmsa0msansaanns 2 sisisns dbiisess niantassnisiaannssainnassdssanssasnsios saiisissseisisss niisssi snisssisisinainnnsssasnnssanasansanns

RETEIEICES ©oitieietieiceeeiee et e e ie e et e e e et ee s et eeeeates st eesateaeest e saeersaeansnseessaeessaeeanseeantaanss e sse e saee e aes e sne s eanernatesennaeansaernneesnnnan

i el e =
w N =R O




Introduction

Design patterns are inherently good practice for web applications[1]. As web application functionality in terms of
complexity and sophistication continue to increase, it only makes sense to abstract and codify practices for the
economies of reuse and the insurance of proven practices.

As Moore’s Law[2] continues to push hardware towards more distributed[3], multi-core[4] and asymmetric
processing architecture([5] further challenges present themselves in terms of both programming these applications
to mitigate wasted processing resources, and assurance that threads etc. do not fail due to concurrency issues.
These can all be solved with architectural patterns[6].
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The MVC pattern in web applications.

First introduced as a design pattern in the late 70’s by Trygve Reenskaug[7]. Model-View-Controller (MVC) takes
advantage of the separation of concerns to decouple the input, output and processing / storage of data into
components which interface in a structured manner. As the name would imply, the pattern consists of three
interdependent components, sometimes referred to as a triad. The components cannot be summarised more
succinctly than Reenskaug(7]:

The Model

“The model manages the behaviour and data of the application domain, responds to requests for
information about its state (usually from the view), and responds to instructions to change state
(usually from the controller).”

The View

“The view manages the graphical and/or textual output to the portion of the bitmapped display
that is allocated to its application.”

The Controller

“The controller interprets the mouse and keyboard inputs from the user, commanding the model
and/or the view to change as appropriate.”

See Figure 1 for a high-level diagram of the MVC pattern:

Model

Actor

FIGURE 1 USE-CASE DIAGRAM FOR MVCI[8].
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MVC Example

It can be difficult to understand from a description so an example of its use as an analogy may help to comprehend it
mare effectively (See Figure 2 for illustration):

Assume that a website allows the user to rate their favourite critics a number from 0 to 10:

1. After selecting their rating from a dropdown box, they click a button to submit their selected rating.
o The controller handles the user input event from the button.
o The controller sends the data from the dropdown box to the model.
2. The model adds the data to a database of ratings for different critics.
o It updates the state of the model.
3. The view inspects the rating data managed by the model.
o Perhaps updating the new sum of ratings for the critic which was rated.

SELECT SUM(Rating)
FROM table ratings
WHERE CriticID = model.critic;

Ratings:Thbl

Submit:Button Update

Actor

Click

Controller

UPDATE table_ratings

SET Rating = model.rating
WHERE CriticID = model.critic;
WHERE UserID = model.user;

FIGURE 2 USE-CASE DIAGRAM FOR A CRITIC RATING WEB APPLICATION USING MVC.
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Benefits and Disadvantages of MVC

One of the primary benefits to using the MVC design pattern properly is the adhesion to the DRY principle. DRY is an
acronym for “Don’t Repeat Yourself” and encourages code reuse where feasible, barring edge cases where
optimisation necessitates copies of code be in more than one place. This is not exclusive to PHP and also appears in
Ruby on Rails amongst countless other web languages[9].

The DRY principle is also not exclusive to MVC, inheritance in object-oriented-programming (OOP) for example also
adhere to DRY. This is most explicit in the MVC framework in the way in which inheritance is used to create instances
of pairs of views and controller which can use the same model.

An example of this would be an authorisation interface for the critic rating website. Administrators that log in could
be presented with a view and controller which allow them to add new critics to the database. In contrast, non-
administrators would be presented with a view and controller which allows them to rate critics, effectively updating
the critic table or associated table in the same model.

In addition and complementary to the DRY principle, orthogonality is also identified as an important benefit of the
MVC pattern for web applications[10]. Whereas DRY avoids duplication of code, orthogonality avoids
interdependency among code. These two principles combined make MVC “flexible, more understandable, and easier
to debug, test, and maintain.”[10]

Unfortunately, MVC has been a victim of its own popularity[10]. Many frameworks which claim to use MVC or
similar architectural patterns do not adhere to design principles the perusal of qualities espoused by MVC can also
lead to unnecessary decoupling and overcomplication of the solution when abused[8].
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Presentation-Abstraction-Control

An alternative to MVC is the Presentation-Abstraction-Control (PAC) pattern introduced by Joélle Coutaz in 1987[11].
This architectural pattern also takes advantage of a structure that is suitable for web applications especially
regarding interactivity and data handling like MVC, but it uses a hierarchy of agents in combination with the triad
structure.

Each agent is responsible for the specific aspect of applications functionality so one agent may be responsible for a
graph of the data in one client while another agent is responsible for a chart in another client[6]. As the name would
imply, this pattern also consists of three interdependent components, sometimes referred to as a triad. They are the
following[11]:

Presentation

“the input and output behaviour of the application as perceived by the user”
Abstraction

“implements the functions that the application is able to perform.”
Control

“maintains mapping and the consistency between the abstract entities (involved in the interaction
and implemented in the Abstract part) and their presentation to the user. “

The inter-agent communication is better displayed visually as in Figure 3.

Actor

Bottom-level Agent ‘ .

FIGURE 3 USE-CASE DIAGRAM FOR PAC ILLUSTRATING COMMUNICATION BETWEEN PAC COMPONENTS VIA THEIR CONTROL
COMPONENTS IN THE HIERARCHY[12].
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PAC Example

Using the previous example for MVC to illustrate PAC may aid in clarifying how it works (See Figure 4 for illustration):

Assume that a website allows the user to rate their favourite critics a number from 0 to 10:

1. After selecting their rating from a dropdown box, they click a button to submit their selected rating.
o The bottom-level controller for the button handles the user input event from the button.
o The intermediate-level controller sends the data from the dropdown box to the Top-level agent.
2. The top-level controller sends a signal to the abstraction component to add the data to a database of ratings
for different critics.
o The top-level abstraction component of the agent updates the state of the model.
3. A bottom-level agent presentation component inspects the rating data through the control component
propagating calls up the hierarchy again through the control components.
o Perhaps updating the new sum of ratings for the critic which was rated.

Actor

i

Top-level Agent

Presentation

Abstraction

Ratings:Thl

Intermediate-level Agent

OA 40

' Submit l

Bottom-level Agent

I Rate:Button l +

—ll Rate:Button I

FIGURE 4 USE-CASE DIAGRAM FOR A CRITIC RATING WEB APPLICATION USING PAC.
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Model-View-Presenter

The final alternative to be examined in contrast to MVC and PAC is the Model-View-Presenter (MVP) architectural
pattern introduced by Mike Potel in a paper for IBM in 1994[13]. This architectural pattern also takes advantage of a
structure that is suitable for web applications based on a generalization of MVC targeted at SmallTalk.

MVP is a design methodology for application and component development tasks especially focused on the ability to
adapt to multiple client/server and multi-tier application architectures like PAC but with a structure like MVC and
emphasis on the separation of data and model that has been fundamental to previously discussed patterns. The
components are as follows and are presented in Potels paper in a series of requirements questions:

Model: “What is my data?”

The model is responsible for the data referred to as “encapsulated data, read and write access methods, etc.”.

View: “How do I display my data”
Views display interactors, facets of the model but care must be taken to remember that they may also be used for
non-visual elements of a model.

Presenter: “How do I put it all together?”
Presenters control which commands are activated when an interactor is activated by a user event.

Interactor: "How do events map into changes in my data?"
Interactors deal with user events such as mouse clicks and keyboard key presses.

Commands: “How do I change my data?”
Commands are activated by the presenter such as “delete, move, copy, change the values, save, or print” on
selections of the model.

Selections: “How do I specify my data?”
Selections are “abstractions for specifying different subsets” in the model, E.g. data tables, columns and rows, etc.

This structure and the relationship between the expanded triad is better displayed visually as in Figure 5.

Selections

Commands

Actor Interactor

Presenter

FIGURE 5 USE-CASE DIAGRAM FOR MVP [13].
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MVP Example

Using the previous example for MVC and PAC may aid in clarifying how it works (See Figure 6 for illustration):

1. They click a button to submit their selected rating.

o The interactor for the button handles the user input event from the button.
o The interactor sends a signal to the presenter.

2. The presenter chooses the appropriate command and selection of the model to add the data to a database
of ratings for different critics.

3. The view component is updated with data from the model.

Ratings:Thl Selections

Actor # Submit:Button Commands

Interactor

Presenter

FIGURE 6 USE-CASE DIAGRAM FOR A CRITIC RATING WEB APPLICATION USING MVP.
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Benefits of PAC and MVP

One of the primary strengths of PAC is that user interface components such as data displays and controls on forms
are separated from the agents’ function and communication with other agents in the hierarchy. Different views and
behaviour can be slotted in where necessary and changes to the abstraction and presentation or even control
component of an individual agent will have little to no effect on other agents.

PAC is also designed to support multi-tasking. The architecture of components allows PAC agents to be distributed.
Different use-cases for distributed architecture include threads or processes amongst others and this makes it
attractive for site back-ends that run on server farms which have scalable scope for parallelisation resources. Multi-
tasking also benefits the front-end as multiple user can share different views of an application and interactivity is
also supported due to different abstractions processing data and different presentations handling input and output
concurrently.

MVP’s strength can be broken down per component of the pattern but can be summarised as including flexibility
and reusability of code due to generalisation of commands and independent components much like MVC.

In summary, there are similar characteristics between MVC and PAC in terms of their problem domain and therefore
design as architectural patterns. The main difference between PAC and MVC is the allocation of input and output
responsibilities to different components. For example, in MVC model, view and controller components are separate
and work independently providing orthogonality and flexibility. In contrast, in PAC, input and output is combined in
the presentation component[14].

In addition, while both models can be difficult to comprehend at first, the MVC model is simpler than the PAC model
because the “relationships between objects can be interpreted as different views of the model”[14] while PAC does
not. PAC model uses “hierarchy of control components that leads to more complex specification and
implementation” [5]. Although less widely adopted IBM’s MVP lends further granularity to the MVC model which
may ease comprehension as it describes the interactions between components more explicitly.

PAC sacrifices the simplicity of MVC to facilitate parallelization and further modularisation of components. It is also
worth noting that there is no inherent argument for MVC not being run in a parallelised manner although it could be
argued that PAC and MVP are inherently designed for parallelisation.
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Conclusion

Architectural patterns such as MVC, PAC and MVP can be used to solve problems inherent to web applications. The
use of architectural patterns designed for handling the demands of interactive and multifunctional programs make
much of the functionality possible to realise through modularisation and communication as part of their inherent
design. As more distributed, multi-core and asymmetric processing architectures are developed, further challenges
will present themselves in terms of both programming these applications to mitigate wasted processing resources,
and assurance that threads etc. do not fail due to concurrency issues. As web application functionality in terms of
complexity and sophistication continue to increase, it only makes sense to further develop practices for design
patterns to ease the development and use of web applications. There are variations even among MVP, PAC and
especially MVC but it is prudent to examine whether a solution is what it claims to be.
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Development Report

GRADEMARK REPORT

FINAL GRADE

32/100

GENERAL COMMENTS

Instructor

Investigation of design patterns (30) : 20
Investigation of MVC (20): 12

Quality of website and techniques used (30): 0
Login system (Observer pattern) (15): 0

Software testing (5): 0

Good discussson of design patterns, | particularly
liked the discussion of the applications.

MVC briefly introduced and benefits/drawbacks
analysis provided although a bit briefly.

No code submission.
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