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Chapter 1

Introdution

The ompany where the thesis work was developed is Mida Solutions S.r.l. . The

ompany was founded in 2004, by a team of teleommuniation experts, with

the mission to provide value added innovative tehnologies for ommuniation.

Mida fous has been sine the beginning tehnology and people. Mida Solutions

provides unique expertise and a omplete suite of Voie Appliations and Value

Added Servies, with the goal to de�nitely improve the Telephony Infrastruture

funtionalities.

In Marh 2012, DNV has o�ially erti�ed Mida Solutions Quality System in

aordane with ISO 9001. The erti�ation of the management system demon-

strates the ontinuous e�ort of the ompany in ativating proesses of ontinuous

improvement, aiming at developing the business, in a logi of sustainability.

For a ompany insert a new produt/servie into the market is a signi�ant

burden from both the organizational and �nanial aspets. This phase, however,

is only the end of a very omplex proess. In general it is possible to deompose

this proess in a suession of stages, the hoie of whih depends on many fa-

tors. Without going into detail, we an say that, for the suess of the ompany,

it is neessary that eah of the ativities identi�ed is arried out in order to

maximize the probability of suess and, simultaneously, redue time and osts.

Imagine, for example, to struture the proess in �ve-step: marketing, design,

manufature, prodution and sale. Editing a projet involves a ost that depends

on the extent of orretion needed and the time when this deision is taken, that

is, depending on the stage reahed in the proess for the onstrution of the new

produt: the amount required for a hange made in the early stages of the design

is signi�antly less than that required for the modi�ation of a produt already

on sale.

The proess of inserting a new produt in the market must take into aount

that is the ustomer who determines suess or failure. A detailed design and

implementation of a good produt are therefore insu�ient, but it is essential
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that the ompany, at every stage, takes into onsideration the needs of the

ustomer and ahieving what he expets. In onlusion, this an be translated

in bring the ustomer's voie and let it guide you throughout the development

proess, from design to prodution of the good or servie delivery.

With the oming of Web 2.0, in partiular through to the spread of soial

networks, the level of interation between web and user inreased signi�antly.

Observing this inrease, ompanies have been able to use these new tools to

establish diret ommuniation with its ustomers in order to have instant feed-

bak on every produt or servie, and thus be able to evaluate and possibly

modify their strategies aording to the level of satisfation manifested. Suh

tools are inreasingly taking more signi�ant importane beause they have be-

ome the new way through whih the voie of the ustomer an be olleted by

the ompany.

But how to use them to extrat the level of ustomer satisfation? This thesis

will attempt to provide an answer to this question.



Chapter 2

Part I - Customer Satisfation &

Soial Networks

2.1 Soial Network

If we were to provide a trivial de�nition of the phenomenon of soial networks,

we an say that a soial network is a onnetion between people with di�erent

relationships: work, friendship, family. The Internet version of soial networks

ampli�es the onept of sharing and partiipation and develops one of the most

advaned forms of ommuniation based on the design of relational maps. The

onstrution of these relationships are strutured in the manner of the so-alled

�web 2.0�, result of the design of web sites and appliations that put the ontent

generated by the user or not, in the hands of the onsumer.

Greatly simplifying the meaning of soial networks, we an imagine it like

a omplex platform where you an reate a network of people with whom you

are in ontat (at di�erent levels) sharing information and ideas with them and

following those they enter. In pratie it is possible to have a pro�le (a ard with

information about who we are), you an insert messages (but also multimedia

ontent like photos, videos and links to web pages) and read, omment and share

what other users publish. You an usually tell the system who has or hasn't the

ability to read our messages and information that we publish. In onlusion, a

soial network is a powerful tool to keep in touh with people, to learn and to

inform.

One of the reasons that drives a ompany to use soial networks is the need

to listen what people say about the ompany and see whih is the brand image

among ustomers or users in general.

The hoie is never speak whether or not a spei� brand, produt or servie,

but to partiipate or not in a onversation. One of the biggest mistakes made by

marketing responsible and by IT manager is to limit themselves to the reation

of a new aount. In fat, the use of soial networks as a tool to further expand
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its business should be translated as the ability to listen to what others say about

the ompany, what are the pereptions that others have of its market and what

ompetitors do.

In this hapter we will analyze the harateristis that have made famous

the main soial networks in order to identify and analyze the features that an

be used for the extration of the level of ustomers satisfation. The best known

and most used soial network is Faebook, followed by the no less important

Twitter and Google+.

2.1.1 Faebook

Faebook is a soial network launhed in 2004, owned and managed by the

orporation Faebook, In. The site is free and takes pro�t primarily from

personalized advertising for eah user, o�ering produts and servies whih are

oherent with the ativities performed by the user within the soial network.

The interesting aspets of this soial network are the following:

� soial marketing on the platform. One of the main strengths of the soial

networks are the tools of soial marketing that allow planning of real ad-

vertising ampaigns targeted to ertain ategories of ustomers. The most

important of these tools is Faebook Ads.

� analysis of ampaign results. In addition to making possible the realization

of advertising ampaigns, Faebook provides the tools neessary for the

analysis of the results of these ampaigns.

� integration with external sites. You an use your Faebook aount to

interat with websites that have integrated inside itself the soial network.

This platform is alled Faebook for Websites.

� openness to developers. Faebook has made available to the developers

the APIs that allow the reation of appliations.

Figure 2.1: Logo di Faebook.
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Faebook Ads

�With Faebook Ads, users an learn about brands and businesses through

trusted referrals from their friends on Faebook. Advertisers an onnet with

users by reating a presene on Faebook and targeting the exat people they

want�

The presene on Faebook is a strategi element for ompanies that want to

exploit the full potential of Web 2.0 for their business: the most popular soial

network now ollets a pool of over one billion users worldwide with a growing

trend. The reation of o�ial pages for the ompany and disussion groups on

spei� topis that ahieve indiretly a larger number of users, are among the

main drivers of what is alled soial marketing.

For a ompany be present in Faebook has a number of advantages, the main

ones are:

� inrease knowledge of its brand

� update the lients on produts, promotions and events

� promote their business indiretly through aggregation themes

� get feedbak from the fans to know their opinions and their needs

� take advantage from viral marketing, enouraging fans to involve their

friends

In the o�ial press release of the servie were ited some large ompanies

that have seized the new opportunities opening up and promoting a fan page on

Faebook in order to emphasize the importane of the tool for business market-

ing.

The ads on Faebook appear always in the advertising spae loated to the

right of the page, and are divided into the following elements:

1. Body of the ad, onsisting of title, image and brief desription.

2. The names of the friends who are already fans of the page advertised.

3. Link to the page to beome a fan or external link to the website being

advertised.

Through the use of Faebook Ads you an de�ne the exat harateristis

of the reipients of the insertion, by setting up demographi or psyhographi

�lters based on the data shown on the subsribers pro�les. The parameters to

hoose from are numerous and allow a onsiderable depth in targeting.
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� Gender, age, level of eduation, sentimental situation and sexual

orientation.

� Keyword, alulated based on the pro�le information suh as interests,

ativities, books, favorite movies, et.

� Shool or University.

� Connetions, allows you to ontat those who are already fans of the

page, or who use a partiular appliation, or who has joined a ertain

event.

� Friends of onnetions, allows you to ontat only those who are friends

with those who are already fans, or who use a partiular appliation, or

who have joined to a ertain event.

� The birthday, displays the ad on the user's birthday.

� Geographial Loation, Faebook determines a user's loation by IP ad-

dress, but you an also use the address that the user has possibly inluded

in his pro�le.

One of the drawbaks of this approah an be identi�ed, in addition to the

real reliability of the pro�les, even in the atual ompleteness of these.

After having identi�ed the harateristis of the reipients of the advertising

message, Faebook is able to provide, in real time, a rough estimate of the number

of users who will see the ad. In this way it is possible to realize the atual views

that an be obtained with ertain �lters and if too restritive, hange them to

broaden the target audiene.

Faebook Insights

From the de�nition of the mehanism that regulates the ads, it an be said that

the objetives of web advertising on Faebook an be mainly:

1. Divert users on its website.

2. Inrease the number of fans of the page.

Start an advertising ampaign through the soial network is a neessary

step, but not su�ient to ensure the spread of the knowledge of your produt or

servie. Indeed, it is neessary to monitor the ahievements of the ampaign.

To make this possible, Faebook o�ers ompanies a strutured analysis tool

that allows you to measure the exposure, the ations and behavior of users in

relation to their Faebook page. The data that Faebook Insight allows you to

hek are:
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� information about fans: number, gender, geographial distribution.

� interations: total number of omments, wall posts and preferenes.

� interations for post: average number of omments, wall posts and

appreiation generated by eah ontent.

� quality of the post: sore that measures the interest of the ontents of

the page by Faebook users.

� disussion post: the number of disussion topis reated by the users on

the page.

Faebook Insights summarizes the general trend of the listed variables, al-

lowing also to deepen the trend data and the types of interations, and generate

graphs of detail for eah item that you want to analyze. An example of a sreen

obtained through the use of Faebook Insights is reported in Figure 2.2.

Figure 2.2: Sreen example of Faebook Insights.
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With this powerful tool is possible to analyze in more detail the quantity

and quality of interations ourred on the ompany pro�le, noting the level of

involvement exerised by post on the fans, and then ensures the suess of the

entire soial marketing strategy adopted.

2.1.2 Google plus

Google+ is the soial network of the famous searh engine launhed June 28,

2011. It has a number of features that distinguish it and that allowed him to

grow quikly despite the already established ompetition.

Figure 2.3: Google plus logo.

The main features o�ered are:

� Cirles. They are one of the most important innovations introdued by the

soial network that allows to share relevant ontent with the right people

and �nd ontent in whih you are interested.

� +1 button. It is used to report publily a ontent appreiated by the user.

� Hangouts. This feature allows you to make videoonferene of up to 10

people.

� Chat. It allows you to exhange information between multiple people, in

real-time.

Below we brie�y disussed the possible uses of the irles and the +1 button

in the orporate ontext analyzed in order to verify the usefulness of their use

to ahieve the pre�xed objetives.

The irles

�Cirles make it easy to share with the right people�

The main purpose of the Google+ irles is to manage groups of people a-

ording to the real soial onnetions of life. It is useful to separate the family

members, o-workers and friends in order to allow targeted ommuniations be-

tween people who share interests or experienes. The grouping of ontats allows
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then to deide to whom make known ertain ontent and those whom keep them

hidden. In a business ontext this instrument an be used in various ways, for

example:

� Share spei� ommuniations between the ontats that have in ommon

a distint feature.

� Contat diretly their ontats with questions and surveys to obtain infor-

mation on the basis of whih reate the irles. Based on the answers to

the question ¨What produt do you use?¨You an, for example, add the

user to the irle ontaining all the users that use that partiular produt.

� Create irles based on the role played by ontats in the ompany (for

example exeutives, ustomers, employees). This allows you to share in-

formation and arry out disussions on spei� topis of interest to users

and allow you to gain new information about them.

� Involve ontats assoiated to ustomers to get feedbak, interat with

them and know them better.

Figure 2.4: Cirles in Google plus.

Analysis of funtioning Summarizing the funtioning of the irles we an

state that this instrument takes are of showing the ontents only to users who

belong to a ertain set and onsequently hides them to all the others.

From the implementation side this an be translated in the assoiation be-

tween user and irle through the use of a speial pointer to eah user in the

struture representing the irle. In fat, the irles are nothing more than a
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list of users identi�ers, used for targeted shares: When you deide to share on-

tent with a partiular irle, you go to set the visibility of that ontent only to

members of the irle. Exploiting suh struture is also possible to dynamially

loate the irles of whih a given user is a member, verifying his presene in

eah of them. The sheme of suh mehanism is shown in Figure 2.5.

Figure 2.5: Sheme of irles.

+1 button

Many websites have already integrated into their pages the Google +1 button

and it is used to signal to the world the user's appreiation for that page. Besides

inreasing the ounter assoiated to the button to inrease the index of overall

enjoyment of the page, you an share a link to your Google+ pro�le, possibly

aompanied by a brief omment. The last great advantage of this button is

onstituted by the in�uene that the liks made on it have on the position of

the page within the searh engine.

Figure 2.6: +1 button of Google.

Moving the funtionality within a orporate soial network, where users are

ustomers who have purhased a partiular produt or servie, this turns out to
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be a very powerful tool beause it allows you to have a �rst feedbak on the level

of satisfation given by ustomers to that partiular produt or servie.

2.1.3 Twitter

Twitter is a free soial networking and miroblogging servie, reated in 2006,

whih provides users a personal page updated via text messages, alled tweets,

with a maximum length of 140 haraters. The main feature of Twitter is the

speed, that is the real-time nature of the information.

Twitter than other soial networks, it is muh easier at funtionality level,

but this does not mean that a ompany an not use Twitter for your business.

In fat, it is one of the tools that ompanies an use to bridge the gap between

the ompany and its ustomers or fans and if used intelligently an o�er great

bene�ts to the brand and its produts. The best known example of suessful

use is that of Dell, whih o�ers its produts on o�er (out of prodution and

inventory) through the soial network. The ompany announed that it has

earned, using Twitter without any partiular strategy, a �gure equal to about $

7 million. This is not a partiularly signi�ant �gure for Dell but it proves that

the Twitter audiene is ative on this platform.

Figure 2.7: Twitter's logo.

In the following we will analyze the harateristis funtionality of Twitter

onsidered to be partiularly interesting, namely the hashtag and the promoted

Tweets.

Hashtag

In Twitter the use of the hashtag failitates ategorization, searh and aggre-

gation of messages and disussions. The harater �#�before spei� keywords

allows the transformation of these words in ative links that reate digital om-

munities gathered around a topi. In this way it is possible to ollet all

the reent posts mentioning the same hashtag in a single page alled hashtag

page. In Figure 2.8 is shown an hashtag page generated from the hashtag �#

GoodThingsInTheWorld�.

For a ompany is important to reate spei� hashtag for the brand name, for

the produt and/or for an event, to whih must be added the short desription

that allows to obtain uniqueness and originality. One you reate an hashtag,

Twitter analyzes it: if already present inserts it inside the spei� hashtag page,
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Figure 2.8: Example of hashtag page.

but if it is a new hashtag, it is reognized as original and Twitter goes to reate

a new hashtag page where they will be plaed and maintained all tweets that

ontain the keyword.

The use of this tool an be designed to ahieve two objetives: one is to

be understood as a mehanism for dialogue with the user, the other as a tool

to enourage soial ollaboration to deliver value. From the fusion of the two

objetives is possible to implement an e�etive strategy that ould optimize and

integrate the internal proess of tiket management, responding to the �rst lient

requesting information and, at the same time, ommuniate to all others who

have the same problem. In this way, also users may provide information or

propose their own solutions, thus to integrate the work of ustomer servie.

Promoted Tweets

One of the main problems for those who promote a produt or servie through

soial networks is the speed with whih the post on the boards of Faebook,

and even more in the Tweet, run away. This fores us to frequently update the

ontent so as not to fall into invisibility within a few seonds and may therefore

be onsidered spammers.

Twitter has found the solution to this problem by reating a new advertising

formula alled �Promoted Tweets�. The Promoted Tweets an appear as a result
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of a searh, in the timeline of the promoter or in that of users and above all remain

visible for days without being hidden by the messages of other users.

Another interesting feature is the ability to identify the reipients of its Pro-

moted Tweets by geographial riteria (Italy, Frane, Japan, et..) or by setor

(auto, �nane, politis, travel, et..). An example of a Promoted Tweet is shown

in Figure 2.9.

Figure 2.9: Example of Promoted Tweet.

Not being banner but tweet in all respets, to the Promoted Tweets an be

answered, they an be added as a favorite, and above all you an retweet to other,

allowing the user to beome a instrument for the spread of the advertisement.
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2.2 IT tools for ustomer satisfation mining

�A satis�ed ustomer is the best business strategy of all.�

For a ompany it's important to onstantly apture the pereptions that

people have of the brand and its produts sine this translates into inreased

pro�ts and redued osts. But how to ollet this information? Nowadays there

are various tehnologies that ombine together help businesses to ollet the

moods of their ustomers. In this thesis work we will try to identify a set of

tools to aomplish this task, and among all these will be implemented one.

The �nal goal is to provide an estimation of the level of ustomer satisfation

about the produts sold by the ompany. To do this it is neessary proeed in two

phases: the �rst is to ollet data on how the user interats with the instruments

at its disposal, and the seond must proess the data previously olleted in order

to extrat the estimated value of satisfation.

The traditional tehniques that allow the realization of these steps, suh as

�lling in questionnaires, are not enough to ollet meaningful data beause they

are onsidered too invasive and the user usually tends to ignore them or give

unreliable answers.

The need therefore arises to design tools that are able to extrat the ex-

pressed sensations by the analysis of the ations performed by the user. These

instruments must play their role while providing an additional servie to the

ustomer, thus failitating the interation between ustomer and ompany. The

main soure of information is exatly this interation between ustomer and om-

pany, beause the manner in whih it takes plae and the tools used are points

in whih an happen the gathering of interest data.

The identi�ation of the most suitable tools, requires an initial in-depth

analysis of the interation that orrelates the ustomer to the ompany. The

lient interats through representations of produts (purhased or potentially

purhasable) provided by the ompany through various hannels. It is there-

fore important to identify the modes of interation that are traeable. Tools

that enable the olletion of pereptions about ustomers need to reate new

ommuniation hannels parallel to the existing ones.

The hannel more easily traeable is the ompany website, whih plays the

role of interfae between the two entities. Through it, the ustomer an see

the online manuals, the page of Frequently Asked Questions (FAQ) and browse

the list of produts. With these simple ations, using a speial omponent for

traking the paths followed, it is possible to extrat a �rst set of information.

This information an give us an estimate on the produts that most a�eting

the users and on the emotional state of the ustomer. In fat, if a user navigates

repeatedly between the same pages of the FAQ you an guess that the ustomer

has a problem with that produt. This type of interation takes plae in a stati



2.2 IT tools for ustomer satisfation mining 15

Figure 2.10: Interations between ustomer and ompany.

manner and provide indiret pereptions, ie of whih has an estimated value and

therefore unertain.

A more dynami way to obtain information onsists in using tehniques of

soial networking, whih are a olletion of tools that allow a more diret inter-

ation between ustomer and ompany. Some of these tools appear among the

harateristi features of soial networks analyzed above, suh as the "I Like"

button, the system for managing omments, hat, post, et. The data olleted

with the use of these tehnologies are more expliit and allow to give more truth-

ful satisfation estimates, sine they express feelings diretly. It is lear the need

to reate alternative ommuniation hannels that an host these tools.

The immediate senario that emerges is the possibility to realize a system

apable of providing a sore obtained by extrated pereptions, weighed aord-

ing to the used tool: the sores obtained from instruments that provide diret

pereptions will have a greater weight than those that provide indiret perep-

tions.

The next step is to identify a set of tools that are able to ollet the in-

formation of interest in an alternative way than traditional methods using as a

referene model the harateristis identi�ed in the analysis phase of the most

popular soial networks. Eah tool is desribed through the use of at least two

summary tables:

� the �rst table is the table of aess, whih is used to speify the ategories

of users to whom the tool is addressed;

� the other tables speify the ations that the various types of users an

perform.

2.2.1 Chat

One of the �rst tools identi�ed to ahieve the objetives set is the hat. Chat

is an additional servie, available only to registered ustomers, halfway between

all and email. Customers and employees have di�erent needs so there are two

di�erent versions of the hat: one ustomer side and another employee side.
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Customers who need to ommuniate with the ompany an use this tool. In

order to avoid a high workload for the ompany, it was deided to o�er the servie

only to the ategory of ustomers registered at the ompany (for example, only

those who have already purhased a produt) and for a limited number of times.

Through this instrument ustomers an open hat after hoosing the reason for

whih they deided to use it and the produt of whih they wish to disuss.

Subsequently, the hat is opened and the onversation begins. With the aim

to inrease e�etiveness and speed of ommuniation, have been introdued a

number of features, for example the possibility to upload images like sreenshots

of error messages.

In Figure 2.11 is shown the storyboard of the ustomer hat. The basi idea

is to provide an intuitive and easy to use tool to promote ative partiipation.

This implies a maximum redution of the number of sreens and buttons in order

to avoid unneessary steps. As shown in the �gure, the user need only selet

the motivation and the produt he wants to disuss, and in the next sreen he

an immediately ommuniate with the employee. With a few liks the hat is

started.

Figure 2.11: Storyboard of the ustomer hat.

Even the employees of the ompany must have a hat through whih respond

to various ustomers. They need for additional features to keep trak of hat

and to be able to assign an estimated value at the pereived level of ustomer

satisfation.
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In Figure 2.12 is shown the storyboard of the employee hat. This hat is

slightly more omplex than the ounterparty targeted at ustomers beause it

must manage multiple sessions and allow lassi�ation of eah of them. The �rst

sreen shows the list of ustomers registered to the servie, divided into online

users and o�ine users. When a user starts a new hat session, his appliation

sends a noti�ation that the employee side appliation is apable of handling.

The employee lik on the button with the name of the user and opens the

seond sreen in whih begins the exhange of messages. When the hat ends,

the employee press the button to resolve it. This ation opens the evaluation

sreen where is shown the disussion just ended and the possible votes to be

assigned. In the design phase, has also been inluded the ability to assign more

votes within the same hat session, beause while hatting you an takle more

than one issue. Finally, the last sreen shows the ability to onsult the hat

already losed in order to save time, proposing solutions of problems already

solved.

Figure 2.12: Storyboard of the employee hat.
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Table 2.1: Aess table to hat.

User Type Aess

Not Registered NO

Registered YES

Employee YES

Table 2.2: Ations of the hat available to ustomers.

Ation Desription

Motivate Gives a reason for opening the hat

Find Opens a new hat session

Show Loads and send an image

Resolve Closes the hat session

Express Writes in the hat

Vote Provides a vote on his level of satisfation

Table 2.3: Ations of the hat available to employees.

Ation Desription

Open Opens a new hat session with the ustomer

Show Loads and send meaningful data (e.g. diagrams, images)

Resolve Closes the hat session

Reply Writes the answer in the hat

Consult Views previous hats

Modify Changes previous hat

Vote Provides a vote on level of ustomer satisfation

2.2.2 Tiket Traker

One of the tools ahievable in a business ontext is the tiket traker. The

basi idea is to enourage and failitate the interation between ustomer and

ompany taking as a benhmark the immediay of Twitter.

The tiket traker thus allows you to send reports of various kinds, in refer-

ene to a spei� produt, in a few easy steps. This information is stored in the

form of Mantis bugtraker tiket (also alled issue). Through this mehanism,

the lient is atively involved and ontributes to the improvement of the prod-

uts developed and the servies provided. Suh as hat, even the tiket traker is

provided only to registered users. The appliation is designed for mobile devies,

allowing users to make their reports at any time from their mobile phones.

The ompany ounterparty of the appliation allows to manage this infor-

mations and assign them assessments, whih will be analyzed later by a spei�

tool. The appliation used by the employee to lassify the reports should provide

additional features to perform its task. The employee must be able to:
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� view the new messages reeived (divided by ategory);

� selet them one at a time;

� reply (if neessary);

� give a vote on the level of ustomer satisfation pereived.

Table 2.4: Aess table to tiket traker.

User Type Aess

Not Registered NO

Registered YES

Employee YES

Table 2.5: Ations of tiket traker available to ustomers.

Ation Desription

Motivate Gives a reason for opening the new report

Express Writes the report

Consult Views previous reports

Table 2.6: Ations of the tiket traker available to employees.

Ation Desription

Reply Writes the reporting reply

Consult Views previous reportings

Vote Provides a vote on level of ustomer satisfation

2.2.3 Web Area

A ruial tool for the traking of user ations is ertainly the ompany web

area. Through it, the user an know the produts o�ered, solve basi problems

and stay informed about the news. The web area is onsulted by all types of

ustomers, ie those atual and potential and thus brings inherently a very large

information ontent.

In addition to the kinds of favorite produts is possible to reonstrut the nav-

igation paths made by individual users, and from these try to make assumptions

about their emotional state: a fast navigation may involve frustration, beause

the user an not �nd what he is looking for; a slow browsing, in ontrast, may

involve satisfation beause the user has found what he was looking for. The
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pool of information obtained from this instrument delivers preise, but not easy

to analyze, indiations. In fat, with only this information, you an get the

simpli�ed assumptions, that are hard to verify. To failitate the phase of data

proessing, it is useful to exploit the struture of the web area, ie by dividing the

Company's website in three main parts: root node, intermediate nodes and end

nodes. With this further subdivision, statements an be made more preise: if

the user remains stationary on a spei� terminal node and then leaves the site,

then most likely will he has found what he sought, on the ontrary if he remains

stationary on an intermediate node for a long time and then leaves the site, this

may mean that he did not �nd what he was looking for.

The real power of this instrument however is in its ompleteness, in fat it is

able to provide also those omponents for diret evaluations already mentioned

above. The user as well as browse through the website, an also make judgments

through the addition of omments to the post, liks on the "+1" at a news, he

shares page assoiated to a produt in his Faebook aount, et. Due to its

ompleteness, you an over the majority of feelings expressed by the user, thus

not just limited to establish only interest or indi�erene toward spei� produts.

Table 2.7: Aess table to web area.

User Type Aess

Not Registered YES

Registered YES

Employee NO

Table 2.8: Ations of web area available to ustomers.

Ation Desription

Searh Browse in web site

Leave Leaves the web site

Vote Interats with voting mehanisms

Motivate Gives the motivation for the new reporting

Express Writes the reporting

Consult Reads web page ontents, downloads doumentation

2.2.4 Diret Input

The diret insertion of signalings is used to arry out diretly any type of report.

The instrument has been designed as integration of the website. The basi idea

is to provide a tool that enables in a few simple steps the insertion of votes

aompanied by motivation, from any terminal node you are: if the user is on

the desription page of the produt that owns and of whih wants to propose
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the addition of a feature, he will have to press the spei� button to open a form

where he an:

� selet the reason for reporting;

� write the ontents of reporting;

� submit the reporting;

� vote the seleted produt.

In this way the details of reporting, suh as the name of the produt, will

be automatially �lled by the appliation, based on the terminal node from

whih is arried out the insertion. For messages of a generi nature, the user

must simply lik the button assoiated to the feature on the homepage of the

ompany website.

The message an be forwarded to the ompany, whih will use a speial

software or simply email to reeive noti�ation. Signalings by diret input an

be imagined as omments already lassi�ed based on the ause that generated

them.

Figure 2.13 shows the storyboard for diret reports. One the user arrives

at the desidered produt page, he liks the button to the diret reportings and

opens a popup window with whih he an interat intuitively.

Table 2.9: Aess table for diret input.

User Type Aess

Not Registered NO

Registered YES

Employee YES

Table 2.10: Ations of diret input available to ustomers.

Ation Desription

Vote Gives a vote on produt

Motivate Gives the motivation for the new reporting

Report Writes the reporting

Consult Views previous reportings

2.2.5 Twitter

An interesting opportunity omes from the integration of Twitter with the om-

pany website. In this way we an provide the opportunity to make omments
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Figure 2.13: Storyboard for diret reportings tool.

related to produts in the produts website page and then, after a possible �l-

tering operation, publish them in the Twitter ompany aount automatially

using speials hashtag.

The hashtag mehanism, in fat, provides a very basi, but at the same time

e�etive, lassi�ation beause all the omments are in hronologial order and

then you an rebuild entire onversations. In the transition between the ompany

website and the publiation on Twitter we an evaluate the omments on the �y

or save them for later analysis. In this ase it is neessary to reate a suitable

software tool for the employee, whih is able to take the omments from the site,

view them, lassify them and eventually post them on Twitter.

So the integration of the two hannels, that related to the ompany website

and that on Twitter, through an appliation bridge enables the analysis of the

omments. The main strength of the instrument lies in the simpliity with

whih the user an interat with it. Coneptually, the mehanism for inserting

omments so strutured, it is halfway between a forum and a hat, as it allows

users to interat with eah other, but at the same time the ompany has ontrol

over what is published. As stated for other instruments identi�ed, only registered

users have the ability to partiipate atively in disussions. However, everyone
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an see the omments posted.

The implementation of the tool on the ustomer side is really quite simple,

sine it onsists in the simple addition of a speial text area next to the produt

desription.

Turns out to be muh more omplex the struture of the ompany software

for managing omments. Hereinafter will disuss the storyboard shown in Fig-

ure 2.14 When the appliation starts, a sreen appears that summarizes all the

new omments to be analyzed, grouped by produt. The user selets the produt

for whih wants to manage omments and the appliation opens the detail page

assoiated with that produt. This page lists four main information:

1. the produt name;

2. the produt desription;

3. the list of approved omments with other information suh as author and

date of submission;

4. the list of omments to be approved with other information suh as author

and date of submission.

For the management of the new omments, the appliation provides three

buttons:

� Delete. Pressing this button will open a popup window in whih you are

prompted for on�rmation before deleting the message.

� Reply. The button allows to reply privately to the omment. You will see

the appropiate page, whih ontains the omment and the reporter name.

The answer an be sent through the orresponding button.

� Approve. When the button is pressed, the appliation loads a page where

you an assign a ategory and a vote to the omment. Pressing another

button the omment is posted to ompany Twitter aount.

Table 2.11: Aess table for Twitter integration tool.

User Type Aess

Not Registered NO

Registered YES

Employee YES
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Figure 2.14: Storyboard of the bridge appliation.

Table 2.12: Ations of Twitter integration tool available to ustomers.

Ation Desription

Report Writes the report

Consult Views previous reports

2.2.6 Forum

Interesting interation ould be ahieved putting in relation di�erent parts, not

limited to only two entities. An example of this interation is the forum. The
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Table 2.13: Ations of Twitter integration tool available to employees.

Ation Desription

Reply Writes the reporting reply

Consult Views previous reportings

Approve Approves omment

Post Post omments on Twitter aount

Classify Assigns ategory to omments

Vote Provides a vote on level of ustomer satisfation

forum allows users to send publi and private messages with the help of one or

more moderators. In this way a solution an be shared among several people,

responding with a single post to all those who are in the same situation.

This approah brings together multiple entities going to reate a ommunity

of people who share interests. In our ase, we an get groups of people united

by the produts purhased. Only registered ustomers are ative partiipants in

a disussion, everyone else an see the threads. With this logi of ollaboration,

users an �nd solutions independently and thus indiretly help the ompany in

its ativity of support ustomers.

On the other hand this approah is risky beause small problems an be

expanded, spreading disontent in many ustomers and so the ompany image

an be damaged. A solution to this problem is to �lter the messages left by

users: before being published the message must be approved by a moderator.

This involves a ost to the ompany beause an employee has to use some of his

time in reading the individual messages.

Table 2.14: Aess table for Twitter integration tool.

User Type Aess

Not Registered NO

Registered YES

Employee YES

Table 2.15: Ations of forum tool available to ustomers.

Ation Desription

Report Writes the omment

Consult Views previous disussions

Motivate Gives the motivation for the new disussion

Open Open a new disussion
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Table 2.16: Ations of forum tool available to employees.

Ation Desription

Reply Joins in the disussion

Consult Views previous disussions

Approve Approves disussion/omment

Post Adds approved omments to the disussion

Modify Edits omment

Classify Assigns ategory to omments

Vote Provides a vote on level of ustomer satisfation

Figure 2.15: Channels found.

2.2.7 System design

Before starting the design phase it is neessary to make a areful analysis to

identify the di�erent ators interating in the system and their role in it.

Intuitively, one an say that the entire appliation works around the us-

tomer. In fat he is the subjet from whih we obtain information in some way.

On an abstrat level, it is possible to imagine the user as the soure of input

data to be analyzed.

The �rst step of this analysis aims to identify protagonists around whih it

is possible to develop the entire appliation. In the studied ompany ontext,
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the information to be obtained is the level of ustomer satisfation, whih an

be manifested through emotional states that the lient expresses diretly and

indiretly. For these reasons it was deided to reate a spei� ategory alled

pereption. Examples of values for the ategory are: satisfation, anger, ap-

preiation, interest, and so on.

Pereptions an be obtained diretly, through evaluations that users provide

on a spei� produt, or indiretly, through the analysis of how they use the tools

available to them. Customer feedbak an not always be ahieved through the

use of tools suh as mandatory surveys, beause this proedure is onsidered too

invasive by the user who generally tends to avoid it. It is therefore important

to look for alternative methods to extrapolate judgments about produts and

servies. One of the proposed solutions is to analyze the ations that the user

performs with the tools provided. Thinking users who browse in the ompany

website, you an trae the paths that they arry out and make assumptions

about their emotional state. From this reasoning it is lear that users interat

with the tools through ations. Eah tool has its own set of ations, however,

most of them are ommon to several instruments. Hene the de�nition of ation:

doing the same thing with di�erent tools. For example, "vote" in the hat means

to assign a numerial value to user emotional state, while the same ation on the

ompany website means press the "I like" button in orrespondene of a produt

or funtionality.

Finally, the last big ategory is represented by the ontext of navigation,

whih provides us more information about the reasons that led ustomers to use

a tool. A user who leaves a omment after navigating repeatedly between the

same pages of a spei� produt tells us that the user will most probably be

angry.

Figure 2.16 shows shematially the ategories desribed above.

USER

ACTION

PERCEPTION

NAVIGATION CONTEXT

Figure 2.16: Main ategories of the system.

The seond step is to de�ne the relationships between the various entities

through a detailed analysis.
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Realling that the purpose of the system is the alulation of the level of

satisfation, we an say that pereptions are losely linked to ations, sine the

performed ation re�ets the mood of the person who exeutes it. In this sense,

the ations are the ore of the proess of gathering information, in fat, through

them, you an extrat the assumptions on whih assert onsiderations.

Ations, however, vary in number and typology depending on the tool used.

So there is also a relationship between the ation and the tool that enabled us

to generate it, whih allows to know the soure of ation, and therefore provides

important additional information. In general, most of the tools allow the user to

provide expliit information about his level of satisfation (for example, through

the "I like" button, popup for voting, et.). There is, however, another type of

information in addition to the diret one, that is, the intrinsi information. From

the analysis of the ontext in whih a tool is used, you an perform di�erent

onsiderations: there is a di�erene between a ustomer that opens diretly

a hat and a ustomer that opens it after onsulting several times the web

doumentation. From this observation it is possible to identify the need for

a further relationship between the instrument and its ontext of use.

As stated above, di�erent tools have di�erent ations, but it is also true

that not all users have aess to the same tools. The subdivision of the users

leads to the de�nition of the two main ategories of users already mentioned

(registered and unregistered). The user plays the role of the main ator beause

he uses the tool, whih allows to perform ations from whih we extrat the

desired information. On the other hand the ustomer an use a tool even after

examining a produt of interest. In fat, most of the features o�ered is based on

the interation between the ustomer and the produt, whih indiretly generates

ations. With this spei�ation we an reate two parallel paths where the user

an interat with the tool in two ways: diretly or through the representation of

the produt.

The �nal sheme is desribed in Figure 2.17, Table 2.17 and Table 2.19.

The entity USER represents the set of all possible users of the tools previ-

ously disussed. Registered ustomers, potential ustomers and ultimately the

employees belong to it. The purpose of this entity is the identi�ation of the user

that interats with the system. It is important to know what ations individ-

ual ustomers perform beause, through appropriate software, you an get their

pro�les. This is the basis of targeted advertising. If the user is not a registered

user, will only have aess to a limited number of tools. Among all these tools,

the most important is the ompany's website. In the ategory of non-registered

users, there are also potential ustomers, then you should pay partiular atten-

tion to them. The data related to this type of users an be analyzed separately

by other tools to inrease the e�etiveness of the ompany's website.
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USER TOOL ACTION

NAVIGATION CONTEXT PERCEPTION

USE

BROWSE ARGUE

EXECUTE

PRODUCTEXAMINE PROVIDE

Figure 2.17: Final sheme of the system.

The user an interat with the system through the diret or indiret use of

the instruments. Indiret use means perform ations without passing through

produts representations. For example, the start of the hat an be done by

seleting a purhased produt or by starting a onversation to make general

proposals. The user an also use a produt, whih in turn allows the use of

one of the disussed tool. This relationship between user and produt is alled

examine.

The entity PRODUCT allows you to ollet all the information related to

eah produt. It plays a key role beause the assessments for the produts allow

for the identi�ation of weaknesses and then the hanging of business proesses

that manage them. In most ases, the evaluation is almost always attributable

to a pereption arising from use of a produt.

If the representation of the produt provides a tool then it is possible to

automatially reonstrut the assoiation between tool and user that has used

it, through the utilization of the relationship provide. Instead the diret link

between USER and TOOL is made by the relationship use.

The entity TOOL is the enter of the diagram beause it is the missing

piee to the onnetion between the user and pereptions. The tools reate

independent ommuniation hannels through whih you an ollet the desired
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information. The information ontent is very wide, sine the appliations are

theoretially able to trak eah user's lik. The size of the information ontent

depends on how muh the user uses the tool, so we have to provide added value

to user's life through the utilization of the instrument.

The information you intend to get is not only the expliit one, provided by

the tools themselves, but also the most intrinsi, not immediate, but it turns

out to be very important. In general, you an obtain information, analyzing

the routes taken before the use of a tool and from where did it ome. The

traking of ativities arried out by the user before starting a spei� tool is

made possible by the NAVIGATION CONTEXT entity. Through it is then

possible to dedue additional information. The relationship that positions the

tool within the navigation ontext is alled plae.

Among the most interesting relationships appears the relationship exeute

whih onnets TOOL with ACTION. The latter represents the sets of ations

listed in the tables in previous setions. Eah tool has its own ations, eah of

whih allows the reonstrution of the user navigation within individual sessions.

E�ets of ations allow to dedue pereptions. For this reason we have reated

a relationship alled argue.

At the end of the proess, from the values stored in the entity PERCEPTION

is possible to extrat an estimate of the level of ustomer satisfation. The appli-

ation, that deals the analysis of the olleted data, assoiates the individuated

pereptions to numerial values and from these it is possible to perform various

operations.
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Table 2.17: Main entities of the system.

Entity Desription

USER Have been identi�ed three main ategories of users that

an interat with the system:

� Registered ustomer. Customer of whih you

know the data and you want to keep trak of

his ations. Generally belong to this ategory all

those ustomers who have already purhased a

produt. This type of ustomer, in addition to

aess to non-registered ustomers tools, has at

its disposal a set of unique tools, whih are used

as an additional input soure for the assessment

of the level of satisfation.

� Non-registered ustomer. Users of whih you

do not know spei� information about the ur-

rent aess. Generally, potential ustomers be-

long to this ategory. This type of ustomer has

aess to a limited set of features. Information is

extrated through traking of ustomer ations.

The sore thus obtained must have less weight

ompared to that obtained in an expliit way.

� Employee. The ompany's employee has aess

to speially modi�ed versions of ustomers tools

that allow him to express pereptions diretly.

ACTION In this ategory there are operations that allow you to

run the same interation with di�erent tools.

PERCEPTION It represents the emotional state of the user. It an be

obtained diretly (by �lling in the appropriate �elds

by user or by an employee who interats with him) or

estimated (analyzing the traking of user ations).

NAV. CONTEXT An important soure of additional information useful

to strengthen the analysis of the traking is given by

the navigation ontext understood as attitudes, paths

and ations taken by the user before arriving at a spe-

i� page or before launhing a tool.

TOOL Set of tools used by the user to interat with the om-

pany.

PRODUCT This entity represents the produts with whih the user

an interat.
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Table 2.19: Relationships between entities.

Relationship Desription

argue The ations are the ore of the system of information

gathering as through them you an build hypotheses

on lient's pereptions about a spei� produt/ser-

vie. So is required a relationship between the entities

ACTION and PERCEPTION.

exeute The ations, however, are in their turn generated by

tools.

browse The searhed information is not only the expliit pro-

vided by the tools themselves, but also the most in-

trinsi, not immediate. In general, you an obtain im-

portant information, analyzing the paths taken before

the use of a tool and from where did it ome to use

the tool.

use Ations are made possible through the use of speial

tools. These tools are provided to the user based on

the ategory they belong. This onne tion between

the user and the tool is desribed in the relationship

use.

examine Most of the features are assoiated with produts: the

omments are left on produts, the hat is opened as

a result of problems/suggestions/questions regarding

produts, et. It is therefore important to make ex-

pliit this relationship.

provide The last important relationship is the one that allows

you to reate the assoiation between produt and tool.
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2.3 A messaging tool for tehnial or ommerial sup-

port

2.3.1 Objetives

�Any tool is a weapon if you hold it right.�

Following the analysis arried out previously, it was possible to identify a set

of tools apable of perform our goals. This phase was followed by a feasibility

study with the purpose of hoosing only one of them. By analyzing one by

one these instruments we an extrat the drawbaks and weaknesses possessed

and reah a ompromise between available resoures and expeted results. The

following analysis summarizes brie�y the reasonings followed for the seletion of

arhiteture to develop more suitable to our needs.

The hat is a very interesting tool and able to provide a large information

ontent. Furthermore, it is not di�ult to implement and �ts perfetly to the

ontext. From the pratial point of view, however, it is di�ult to use beause

it requires the onstant presene of at least one employee that responds to all

hat messages from ustomers. This involves a exessive workload, di�ult to

sustain by a ompany.

The web area is one of the most e�etive tools, on the one hand beause the

ompany website is an obligatory rossing point for all users and on the other

beause it is able to ollet both types of pereption. The biggest disadvantage

is the di�ulty of integrating new funtionality on a omplex and onstantly

hanging struture.

The mehanism for the diret input of reports requires small additions on

the ompany website and the reation of a mehanism for the management of re-

porting. The main drawbak is the omplexity of hanging the ompany website.

For the same reason also the integration with Twitter was disarded.

The forum, as well as having di�ulty integrating with the web site, has the

drawbak, already mentioned, to expose the ompany to the risk of unontrolled

spread of disontent that ould damage the image of the ompany.

The instrument hosen for the implementation is therefore the tiket traker.

In addition to the advantages already mentioned, it enjoys integration, through

appropriate arrangements, with Mantis. In this sense, the various reports an

be managed as tiket, thereby using an already existing struture as a support-

ing struture. Through this simpli�ation, there are no osts arising from the

adoption of new tehnologies and their maintenane.
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2.3.2 Components

In 2012 smartphones sold in the world have exeeded one billion units: one

person out seven has one, on�rming the suess of what has been alled the

fastest-spreading tehnology in history. In one year the number of smartphones

in use rose from 708 million in the third quarter of 2011 to 1,038 billion at

the end of September 2012. And that number is expeted to double from now

to 2015. Consequently has risen the number of appliations downloaded from

various Mobile stores. We an say that a great battle is taking plae between

two di�erent ways to aess the Internet: the "new" app-entered, and the "old"

browser-entered. Whih one will win? Impossible to say, but just think that,

aording to the latest estimates, by 2013 the number of users who onnet to

the Internet via smartphones will exeed those using a omputer.

This information indiates that the market for mobile appliations, and there-

fore the entire mobile world, is an attrative market to all and the presene in

the �eld of Mobile Apps is ruial for a ompany. But what are the reasons for

whih the presene in the mobile store, suh as Apple's App Store and Google

Android Market, it is advantageous for a ompany? Listed below are the main

ones.

� Visibility. The number of searhes within the Apps Store is very high

and therefore, appear among the searh results, is good publiity for the

ompany.

� Inrease the value of the brand. Have its own appliation is a sign of

a dynami ompany, always attentive to the evolution of tehnology and

abreast with the times.

� Media overage. 75% of the planet is not yet onneted to the Inter-

net, but with the mobile world we an reah the users with poor internet

onnetivity, therefore athing every opportunity for ompany business.

� Bring the brand diretly in the ustomer's smartphone. Smart-

phones are instruments that are always available to users, and therefore

potentially always aessible.

The bene�ts deriving from the reation of mobile appliations are varied, but

an appliation must be used to deliver added value to ustomers, not only for

advertising purposes otherwise you risk to redue the value instead of inrease

it.

In summary, we an say that the rules to ahieve suess in the Apps Store

are the following:

� User Experiene. Appliations must add value to the user's life;
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� Ease of use. Appliations should be intuitive and not too omplex to be

used;

� Completeness. The servies must be fully funtional and in ontinuous

improvement;

As a result of these onsiderations, it was deided to implement the tiket

traker as an appliation for mobile devies, using the PhoneGap framework.

The tiket traker realizes diret ommuniation between ustomer and ompany,

making it an ative player in the business life: he an praise the work, propose

solutions and ritiize the hoies that are not shared. All in a few simple

steps. In fat, the referene model is the speed of information that haraterizes

Twitter, whih allows to reate a sort of asynhronous hat.

The designed system is made up of three main omponents:

� ustomers appliation;

� employees appliation;

� appliation for the analysis of olleted data.

Eah of them has its own harateristis that an perform several tasks un-

der its jurisdition, but the ommon feature that appliations must have is the

ability to interfae with Mantis. With this requirement, the user is able to make

a report whih is stored as a tiket in the Mantis database. The employee reg-

ularly monitors from its appliation the list of new reports and manages them

individually. In the end, all the information stored in the database are proessed

by the employee through the third appliation.

Analyzing at the abstrat level the funtioning of the system, it is interesting

to note that the omponents do not ommuniate diretly with eah other. The

individual appliations ommuniate with eah other only through the use of the

Mantis database, whih thus assumes a entral role in the arhiteture.

Here below is proposed a �rst overview of the individual omponents that

serves to understand in detail the tehnologial needs of eah of them.

Customer App

The appliation used by the ustomer is struturally very simple. But what user

needs for aomplish his tasks? Surely he must be able to view his reports and

to plae new ones. To enourage the use of the appliation, priority must be the

speed of use. One established these harateristis it is possible to propose a

�rst appliation's storyboard that shows the three main sreens. As shown in

Figure 2.18 storyboard, user must �rst �ll out a login sreen with the redentials
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assigned him by the ompany. In addition to traditional username and password,

it is possible to also enter the address of the server that provides the servies

neessary for the appliation. If the login is suessful, the appliation will

display the main sreen that shows two lists: one ontaining the reports in

resolution and another ontaining the losed reports.

Figure 2.18: Login page in ustomer tiket traker app.

The ommuniations between ustomer and employee involve the exhange of

multiple messages and only when both parties onsider ended the onversation,

the employee may end reporting. From reation to losing the report is in the list

of reports in resolution. Sine the losure, the reporting is in the list of losed

reports. Therefore the purpose of this subdivision is to provide a oneptual

ordering of data that allows user to develop a global view of the urrent state.

In order to obtain also a visual separation of the lists were hosen di�erent olors

for eah list.

Every element of eah list ontains the basi information that summarize the

report. This information is:

� Title. It allows to summarize in a few words the ontent of the message;

� Desription. It represents the body of the report;



2.3 A messaging tool for tehnial or ommerial support 37

Figure 2.19: Homepage in ustomer tiket traker app.

� Type of reporting. The purpose of this value is to provide a �rst logial

division of the data;

� .Report Status. It is used to ontrol how the signal evolves.

The messages are sorted aording to the date of the last update in order to

keep under ontrol the reports that reeive answers. It is possible also, in the

implementation phase, add an additional view with report details. In this sreen,

it's possible add all the informations that desribe in detail the tiket. Among

all these, the appliation must display a speial setion that shows the entire

onversation between reporter and handler. In order to exploit the potential of

mobile devies, it has been added the ability to sroll through the list of tiket

details using the swipe ation.

The last sreen is for the insertion of a new alert. Within it the user must

�rst selet the type of signaling between three possible values: praise, suggestion

and omplaint. The seond value to speify is the produt for whih you want

make the alert. This value and the previous one are hosen by the appropriate

drop-down menu, in order to avoid input errors. The third and fourth �eld are

respetively title and desription. With these four values the message an be

sent. Through this proedure, the user an onstantly monitor the progress of

the reports.
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Figure 2.20: Page for report details in ustomer tiket traker app.

To failitate the searh for reports in the lists, the appliation provides a �lter

to searh for keywords within the information displayed. The �lter searhes the

inserted keyword into its bar and displays real-time list items that ontain it.

Employee App

The employee app is muh more omplex beause it must be able to handle all

the reports made by ustomers. Again the question arises: what the employee

needs to aomplish its tasks? The employee must be able to:

� view new messages (in addition to those already losed);

� onsult the list of reports, divided by ategory;

� display the detail page of the report;

� respond to the report;

� lose the report;

� evaluate the report.
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Figure 2.21: Storyboard for ustomer tiket traker app.

The appliation will then provide a set of pages that an perform all these a-

tions. At this point, it has therefore been proposed the storyboard in Figure 2.23,

whih shows the main sreens.

After the usual login page, the appliation will automatially download all

tikets stored in Mantis. Then the messages are grouped aording to type, in

three separate lists. A further subdivision of the tikets based on the value of

the state: the main page shows the number of new tiket with the status for

eah ategory. From this page you an aess pages of reports and resolved in

resolution by pressing the orresponding buttons. These pages have a struture

similar to that of the main page.

Seleting a type from the list you will see the sreen shown in Figure XX

ontaining the list of messages assoiated with that partiular type. Even in

this ase, for eah tiket are only reported basi information (title, desription,

status and type). The list elements are sorted aording to the date of the last

update, plaing the most reent items at the top of the list. The employee an

sroll through the list and deide whih signaling resolve.

After liking the desired item in the list, the page ontaining tiket details is

opened. Among the displayed information appear the name of the produt, the

reporter, submission date, the name of the instrument by whih it was made re-

porting and motivation. In the �nal part of the page there is a setion ontaining

the messages exhanged between the lient and the employee, sorted from oldest
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Figure 2.22: Homepage for employee tiket traker app.

to newest, so you an automatially build the onversations that took plae. In

the ase of reports that have not yet been answered, in this area is displayed

a string that noti�es the lak of answers. If the user wants to answer, he an

insert his reply in the text box at the bottom of the page and then press the

"Reply". If you want to diretly lose the alert, he presses the "Close" button.

In the latter ase, before updating the tiket in Mantis, the appliation opens

a popup window whih asks the employee to assess the state of the ustomer.

After performing one of the two operations, the user is redireted to the main

page that is re-reated dynamially with the hanges.

The proess for the management of onversations in resolution is similar

to that for new ones. Slightly di�erent is the proess of onsultation of alerts

resolved, as they an not be hanged, but only onsulted.

Analysis tool

After olleting the data through the appliation used by the ustomer, and after

providing sores to the level of ustomer satisfation for eah reports, it is nees-

sary to proess the data in order to extrat information of interest for ompany.

On the olleted data it's possible to perform various types of analysis, that an

provide a wide variety of information ontents, for example, the appliation is
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Figure 2.23: Storyboard for employee tiket traker app.

able to extrat the types of produts preferred by eah user, through the anal-

ysis of the reports. On the other hand, this tool does not have the ambition to

perform omplex analysis, but it is meant to show how it is possible to gather

and proess the data and then among all possible information it has been hosen

only a small subset of them.

The information returned in output by the tool are:
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� the total sores assoiated with eah produt;

� the best and the worst produt;

� reports grouped by produt and by users;

� reports made by individual users.

After �xing these objetives it is possible to onstrut a storyboard of the

appliation. Unlike the other two appliations, this has not been implemented

for mobile devies, as it is not neessary to have it always available. It is used

regularly by employees to monitor the performane of the produts and other

parameters. So the appliation has been designed as a web interfae, onsisting

of a single page in whih are gathered all the data of interest. The basi idea is

to make available two tabs: one related to the produts and the Users. Eah tab

onsists of a summary table whih lists the main data. In both ases, the table

ontains the number of reports made divided by type. It also needs a speial

area where to show all omments divided on the basis of the main entities of

the belonging tab, for example in the produts tab will be reported all of the

omments assigned to eah produt divided into three sets, one for eah type

signaling (praise, suggestion and omplaint). The proposed storyboard is shown

in Figure 2.24.

Figure 2.24: Storyboard for the analysis tool.



2.3 A messaging tool for tehnial or ommerial support 43

The instrument able to immediately understand the time trend of any phe-

nomenon is the plot. Therefore it was deided to provide the appliation the

ability to dynamially reate harts. In this way, by seleting any produt, the

employee sees the time trend of the votes alloated to it, allowing him to highlight

any ritial issues and determine whih ompany proesses need adjustment. An

example of hart for the representation of the temporal evolution of a produt

is shown in Figure 2.25.

Figure 2.25: Chart example.
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Chapter 3

Part II - Tehnologies

After de�ning the objetives, the analysis moves to the development environment

neessary to ahieve them. The development environment onsists of a set of

suitable tools for our needs, whih were hosen to make the appliation the most

user friendly possible.

Before writing ode, it is neessary to ollet some libraries and some tools.

These are:

� jQuery: The jQuery library makes dealing with HTML and CSS a breeze,

and it is also extremely handy for manipulating XML, and therefore,

XMPP stanzas.

� jQuery UI: The jQuery UI is a urated set of user interfae interations,

e�ets, widgets, and themes built on top of the jQuery JavaSript Library.

� jQuery Mobile: A uni�ed, HTML5-based user interfae system for all

popular mobile devie platforms, built on the rok-solid jQuery and jQuery

UI foundation. Its lightweight ode is built with progressive enhanement,

and has a �exible, easily themeable design.

� Mantis: MantisBT is a free popular web-based bugtraking system. It is

written in the PHP sripting language and works with MySQL, MS SQL,

and PostgreSQL databases and a webserver. It is used for storage and

management of reports.

� PhoneGap: PhoneGap is a free and open soure framework that allows

you to reate mobile apps using standardized web APIs for the platforms

you are about.

� XMPP: Extensible Messaging and Presene Protool is a ommunia-

tions protool for message-oriented middleware based on XML (Extensible

Markup Language). The protool was developed by the Jabber open-

soure ommunity in 1999 for near real-time, instant messaging, presene
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information, and ontat list maintenane. Designed to be extensible, the

protool has also been used for publish-subsribe systems, signalling for

VoIP, video, �le transfer, gaming, Internet of Things appliations suh as

the smart grid, and Soial networking servies.

� Smak: Smak is an Open Soure XMPP lient library for instant mes-

saging and presene. A pure Java library, it an be embedded into your

appliations to reate anything from a full XMPP lient to simple XMPP

integrations suh as sending noti�ation messages and presene-enabling

devies.

� Servlet and JSP: A servlet is a Java programming language lass used to

extend the apabilities of a server. JavaServer Pages (JSP) is a tehnology

that helps software developers reate dynamially generated web pages

based on HTML, XML, or other doument types. The di�erene between

servlets and JSP is that servlets typially embed HTML inside Java ode,

while JSPs embed Java ode in HTML.

This hapter analyzes in detail these instruments.

3.1 jQuery and jQuery UI

The jQuery and jQuery UI libraries are available from http://jquery.om and

http://ui.jquery.om respetively. jQuery, like many JavaSript libraries, is

available in normal and mini�ed version, that is a ompressed version of the �le

obtained through the operation of mini�ation. Mini�ation is the pratie of

removing unneessary haraters from ode to redue its size thereby improving

load times. When ode is mini�ed all omments are removed, as well as unneeded

white spae haraters (spae, newline, and tab). In the ase of JavaSript, this

improves response time performane beause the size of the downloaded �le is

redued.

Google has made available many libraries through its AJAX Library API,

and among them also appear jQuery and jQuery UI. So, if the appliation is

designed to run on devies onstantly onneted to internet you do not need to

download and store the libraries, but just onnet to one of the Google's super

fast servers.

Alternatively, it is possible to download the libraries and inlude them in

your HTML page. The mini�ed versions an signi�antly redue the spae re-

quired for storing, in this way the inlusion does not a�et the appliation's

performanes. To inlude jQuery, jQuery UI and the UI theme CSS in HTML

ode, it's neessary to insert the following lines:
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<l ink rel=" s t y l e s h e e t " href=" s  r i p t s / jquery−ui −1 .9 . 2 . ustom .  s s " />

<sript sr=" s  r i p t s / jquery −1 .8 . 3 . j s "></ sript>

<sript sr=" s  r i p t s / jquery−ui −1 .9 . 2 . ustom . j s "></ sript>

3.2 jQuery Mobile

jQuery Mobile is a set of jQuery plug-ins and widgets that aim to provide a

rossplatform API for reating mobile web appliations. In terms of ode imple-

mentation, jQuery Mobile is very similar to jQuery UI, but while jQuery UI is

foused on desktop appliations, jQuery Mobile is built with mobile devies in

mind. In a matter of minutes, you an reate mobile appliations (apps) that

run on every phone, tablet, desktop, and e�reader devie available today. That's

right, with a single jQuery Mobile odebase we an reate a uni�ed experiene

for nearly all onsumers.

We will now list the major strengths that have made possible the a�rmation

of jQuery:

� jQuery Mobile apps are universally available to all devies with a browser

and are optimized to run on nearly every phone, tablet, desktop, and

e�reader devie available today.

� jQuery Mobile appliations an take advantage of the instant deployment

apabilities we have grown austomed to on the Web.

� A single jQuery Mobile ode base will render onsistently aross all sup-

ported platforms without ustomizations. This is a very oste�etive solu-

tion when ompared to the alternative of building an app for eah OS or

lient.

� jQuery Mobile is a simpli�ed markup-driven framework that should appear

very familiar to Web designers and developers.

� jQuery Mobile utilizes progressive enhanement tehniques to render a very

rih experiene for all A-grade devies and provides a usable experiene for

older C�grade browsers.

� A jQuery Mobile UI will render responsively aross devies of various sizes

inluding phones, tablets, desktops, or TV's.

� jQuery Mobile supports a themable design that allows designers to quikly

re�style their UI globally.
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Figure 3.1: jQuery provides a onsistent experiene aross all platforms.

3.3 Mantis Bug Traker

The ahievement of Quality erti�ation has been made possible by the use of a

management tool developed on an existing bug traking software, alled Mantis

Bug Traker (hereinafter referred to as MantisBT). Through spei� adjust-

ments, the ompany has obtained an interesting mehanism able to traking the

ativities of the employees. The following desription illustrates the struture

of the system MantisBT onsidering all the settings that were applied for the

adaptation to the ompany needs.

MantisBT is a web based bug traking system that was �rst made available

to the publi in November 2000. MantisBT is developed in PHP, with support to

multiple database bakends inluding MySQL, MS SQL, PostgreSQL and DB2.

MantisBT, as a PHP sript, an run on any operating system that is sup-

ported by PHP and has support for one of the DBMSes that are supported.

MantisBT is known to run �ne on Windows, Linux, OS/2, Ma OS X, System i

and a variety of Unix operating systems.

Like in all bug trakers, the main entity of the system is the issue. The

life yle of an issue starts with its reation. It an be reated via one of the

following hannels:

� MantisBT Web Interfae. This is where a user logs into MantisBT and

reports a new issue.

� SOAP API. Where an appliation automatially reports an issue into Man-

tisBT using the SOAP API web servies interfaes.
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When the ompany Mida Solutions identi�ed MantisBT as a strong and use-

ful tool for the above mentioned purpose, some ustomizations were applied. The

most signi�ant hanges were made in the system nomenlature: it is important

to underline that the struture of the tool was preserved, and the ustomization

only a�eted the system strings in order to adapt the tool to the ompany reality

and needs. All the hanges applied are listed in Table 3.1:

Table 3.1: Nomenlature hanges adopted.

Old Nomenlature New Nomenlature

Bug (or Issue) Tiket

Projet Group

Category End Customer

Reporter Poster

Due Date Alert Date

Thus, from now on the new nomenlature is adopted.

3.3.1 Authorization and Aess Levels

MantisBT uses aess levels to de�ne what a user an do. Eah user aount

has a global or default aess level that is assoiated with it. This aess level

is used as the aess level for suh users for all ations assoiated with publi

projets as well as ations that are not related to a spei� projet.

The default aess levels supplied as standard with MantisBT are:

� viewer

� reporter

� updater

� developer

� manager

� administrator

Eah features has several on�guration options assoiated with it and iden-

ti�es the required aess level to do ertain ations. So for a user to be able to

report an issue against a publi projet, the user must have a projet-spei�

or a global aess level that is greater than or equal to REPORTER. The de-

fault value for the available aess levels is '10:viewer, 25:reporter, 40:updater,

55:developer, 70:manager, 90:administrator'.
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3.3.2 Tiket Status

An important part of tiket traking is to lassify tikets as per their status.

Eah team may deide to have a di�erent set of ategorization for the status of

the tikets, and hene, MantisBT provides the ability to ustomize the list of

statuses. MantisBT assumes that an tiket an be in one of three stages:

� opened

� resolved

� losed

Hene, the ustomized statuses list will be mapped to these three stages.

For example, MantisBT omes out of the box with the following statuses: new,

feedbak, aknowledged, on�rmed, assigned, resolved and losed. In this ase

�new� -> �assigned� map to opened, �resolved� means resolved and �losed�

means losed.

The Figure 3.2 shows shematially the status transitions.

Following is the explanation of what the standard statuses that are shipped

with MantisBT means.

Table 3.2: Mantis tiket status.

Tiket Status Desription

New This is the landing status for new tikets. Tikets stay in

this status until they are assigned, aknowledged, on�rmed

or resolved. The next status an be �aknowledged�, �on-

�rmed�, �assigned� or �resolved�.

Feedbak This status is used when feedbak is required from the tiket

poster. This status is used when a tiket doesn't follow the

standard path: the tiket that has been losed must be re-

opened. The tiket an then be moved to �assigned�, �re-

solved� or �losed�.

Aknowledged This status is used by the development team to re�et their

agreement to the suggested feature request. Or to agree with

what the reporter is suggesting in an tiket report, although

they didn't yet attempt to reprodue what the reporter is

referring to. The next status is typially �assigned� or �on-

�rmed�.
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Con�rmed This status is typially used by the development team to

mention that they agree with what the reporter is suggesting

in the tiket and that they have on�rmed and reprodued

the tiket. The next status is typially �assigned�.

Assigned This status is used to re�et that the tiket has been assigned

to one of the team members and that suh team member is

atively working on the tiket. The next status is typially

�resolved�.

Resolved This status is used to re�et that the tiket has been resolved.

An tiket an be resolved with one of many resolutions (us-

tomizable). For example, an tiket an be resolved as ��xed�,

�dupliate�, �won't �x�, �no hange required�, et. The next

statuses are typially �losed� or in ase of the tiket being

re-opened, then it would be �feedbak�.

Closed This status re�ets that the tiket is ompletely losed and

no further ations are required on it. It also typially hides

the tiket from the View Tikets page. Some teams use

�losed� to re�et sign-o� by the reporter and others use it

to re�et the fat that the �x has been released to ustomers.

3.3.3 Work�ow

Now that we have overed how an issue gets reated, and what are the di�erent

statuses during the life yle of suh issues, the next step is to de�ne the work�ow.

The work�ow ditates the valid transitions between statuses and the user aess

level required of the user who triggers suh transitions; in other words, how

issues move from one status to another and who is authorized to trigger suh

transitions.

MantisBT provides the ability for teams to de�ne their own ustom work�ow

whih works on top of their ustom status.

By default, there is no work�ow de�ned, whih means that all states are

aessible from any other, by anyone, but the �Manage > Manage Con�guration

> Work�ow Transitions� page allows users with ADMINISTRATOR aess level

to do the following tasks:

� De�ne the valid next statuses for eah status.



52 Part II - Tehnologies

New

Feedback

Acknowledged

Confirmed

Assigned

Resolved

Closed

Opened

Resolved

Closed

Figure 3.2: Diagram of status transitions.

� De�ne the default next status for eah status.

� De�ne the minimum aess level required for a user to transition to eah

status.

� De�ne the default status for newly reated issues.

� De�ne the status at whih the issue is onsidered resolved. Any issues a

status ode greater than or equal to the spei�ed status will be onsidered

resolved.

� De�ne the status whih is assigned to issues that are re-opened.

� De�ne the required aess level to hange the work�ow.

Note that the sope of the applied hange is dependent on the seleted

projet. If �All Projets� is seleted, then the on�guration is to be used as

the default for all projets, unless overidden by a spei� projet.



3.3 Mantis Bug Traker 53

3.3.4 Mantis Adjustments

Partiular attention has requested the mapping between the system designed

and the Mantis database struture. The orret path would be the addition

of new tables and modifying existing ones to reate a ustom extension of the

bug traker. This solution, however, is risky and expensive for a ompany, as

it requires the migration of data stored in the old struture into the new one,

introduing the risk of data loss and any other inonsistenies due to the omplex

struture of the database.

The alternative solution was to simulate the designed arhiteture through

the use of the tools provided by the basi version of Mantis, for example imagin-

ing the tiket like tables to whih add ustom �elds and reate speial projets

for the storage of data relating to produts . Through these simple onsidera-

tions, it is possible to obtain a struture that an ontain all the information we

need. On the other hand, analyzing in detail the possible senarios that may be

developed within the ompany, these simpli�ations are reasonable.

Below is the mapping between the entities identi�ed in the design phase and

the ustom �elds added in the Mantis tiket.

An additional ustom �eld has been reated to enable a more detailed lassi-

�ation of the olleted data. The name of this �eld is "motivation" and is used

to indiate the type of reporting, whih may take only one among the following

values: praise, suggestion and omplaint.

Figure 3.3: Custom �elds added.

A di�erent approah was adopted for the management of produts. In this

ase it was deided to use fake projets, reated spei�ally to represent the

produts. In fat, unlike the omponents analyzed previously, the produts are

ontinuously updated and an not be managed by stati strutures. In this
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Entity Custom Field Desription

Ation ation The �eld, of enumeration type, allows the hoie

of value only within a de�ned and limited set of

values. The value is assigned automatially by

the instrument that deals with the management

of the tiket.

Produt produt This �eld allows the inlusion of the produt to

whih the reporting is related. The possible val-

ues to be assigned are handled at the applia-

tion level through a list reated on the basis of a

query to the Mantis database, whih returns the

names of partiular types of projets.

Tool tool The �eld represents the instrument from whih

the reporting arrives. Again, this �eld is popu-

lated automatially by the appliation that gen-

erates the reporting and its value is hosen from

a �nite set of possible values.

User requestfrom To allow the identi�ation of the user who is-

sued the alert has been added a speial �eld that

is �lled with the ustomer xmpp username that

makes the reporting.

Pereption sore In this �eld are represented the values that an

assume the pereptions, from whih you an ex-

trat the numerial sore.

Table 3.3: Mapping between the designed system and the Mantis database stru-

ture.

way, when a user will make a report for a spei� produt, the appliation will

simply have to download the list of projets that have the value �produt� in the

desription �eld. Another advantage of this hoie is the possibility of adding

more sub-projets to eah projet, allowing the addition of properties to the

projet, for example the features haraterizing the produt.

The next step is the de�nition of work�ow. The appliation relies on the

exhange of messages between employee and ustomer. This allows the reation

of real onversations, whih are managed by the addition of notes in the tiket.

The work�ow is very simple and involves the use of only three states:
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� new, when the message is reated and has not yet reeived a reply;

� feedbak, the tiket goes into this state when it reeives the �rst response

by the employee;

� losed, when the tiket is losed by the employee.

A reporting remains in the feedbak state for the entire duration of the

onversation. When the onversation ends, the status is set to losed. To the

employee is given the ability to start the onversation and lose it, as opposed

to the ustomer who an only reate reports and respond.

New

Feedback

Closed

Opened

Closed

Figure 3.4: System work�ow.

3.4 PhoneGap

�PhoneGap is an open soure development tool for building fast, easy mobile

apps with JavaSript.�

The spread of the large number of operating systems has introdued a number

of hallenges assoiated with the development of mobile appliations. First, there

were BlakBerry and Symbian smartphones, then ame the powerful iPhone and

Android platforms. Reently, Mirosoft has launhed Windows 7 Phone and

Samsung is releasing Bada. This leads to signi�ant tehnial hallenges for

launhing mobile appliations on all platforms.

The browser world was largely fragmented until just a few years ago. Newer

browser, both on desktops and smartphones, have started to adhere to newer

standards like HTML5/CSS3. This adds more features to the browser world and

lessens the fragmentation aross mobile platforms. All of these mobile platforms

support embedding browsers in appliations.
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This means that it is possible to imagine an appliation suh as a web

browser that displays HTML pages, realizing therefore a ross-platform teh-

nology. These embedded browsers are often referred as webviews. PhoneGap

was made possible due to a ommonality between all of the mobile platforms. If

it were not for this ommon omponent, PhoneGap would not have been possible.

PhoneGap is a mobile development framework produed by Nitobi, purhased

by Adobe Systems. It enables software programmers to build appliations for

mobile devies using JavaSript, HTML5 and CSS3, instead of devie-spei�

languages suh as Objetive-C. The resulting appliations are hybrid, meaning

that they are neither truly native (beause all layout rendering is done via web

views instead of the platform's native UI framework) nor purely web-based (be-

ause they are not just web apps, but are pakaged as apps for distribution and

have aess to native devie APIs).

Figure 3.5: PhoneGap appliation arhiteture.

The software underlying PhoneGap is Apahe Cordova. The ore of Phone-

Gap appliations use HTML5 and CSS3 for their rendering, and JavaSript for

their logi. Using HTML5 alone would prevent the use of underlying hardware
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suh as the aelerometer or GPS, and browser support for HTML5 is not on-

sistent aross mobile browsers. To overome these limitations, the PhoneGap

framework embeds HTML5 ode inside a native WebView on the devie, using

a Foreign Funtion Interfae to aess the native resoures of the devie.

PhoneGap provides a bridge from the JavaSript world to the native world of

the platform, whih allows the JavaSript API to aess and ontrol the devie

(phone or tablet).

The PhoneGap framework is primarily a JavaSript Library that allows

HTML/JavaSript appliations to aess devie features. The PhoneGap frame-

work also has a native omponent, whih works behind the sene and does the

atual work on the devie. As shown in Figure 3.6, an appliation build using

PhoneGap will primarily have to parts:

1. The JavaSript Business Logi Part, whih drives the UI and its funtion-

ality.

2. 2. The JavaSript Part, whih aesses and ontrols the devie.

3.5 XMPP

� XMPP is an XML-based set of tehnologies for real-time appliations.�

The eXtensible Messaging and Presene Protool (XMPP) is, at its most

basi level, a protool for moving small, strutured piees of data between two

plaes. From this humble basis, it has been used to build large-sale instant mes-

saging systems, Internet gaming platforms, searh engines, ollaboration spaes,

and voie and video onferening systems.

Most soial media onstruts that have propelled web sites like Faebook,

MySpae, and Twitter into the forefront are also baked into XMPP. Within

XMPP, you'll �nd rosters full of ontats that reate a soial graph with di-

reted or undireted edges. Presene noti�ations are sent automatially when

ontats ome online and go o�ine, and private and publi messages are the

bread and butter appliation of XMPP systems. Developers will sometimes

hoose XMPP as the underlying tehnology layer simply beause it gives them

many soial features for free, leaving them to onentrate on the unique piees

of their appliation.

XMPP, like all protools, de�nes a format for moving data between two or

more ommuniating entities. In XMPP's ase, the entities are normally a lient

and a server, although it also allows for peer-to-peer ommuniation between

two servers or two lients.
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HTML5/CSS3 Application

Phone Gap Bridge

File

System
Accelero

meter
Compass etc

Figure 3.6: PhoneGap appliation arhiteture.

Data exhanged over XMPP is in XML, giving the ommuniation a rih,

extensible struture. One major feature XMPP gets by using XML is XML's

extensibility. It is extremely easy to add new features to the protool that are

both bakward and forward ompatible.

XML is known primarily as a doument format, but in XMPP, XML data is

organized as a pair of streams, one stream for eah diretion of ommuniation.

Eah XML stream onsists of an opening element, followed by XMPP stanzas

and other top-level elements, and then a losing element. Eah XMPP stanza

is a �rst-level hild element of the stream with all its desendent elements and

attributes. At the end of an XMPP onnetion, the two streams form a pair of

valid XML douments.

XMPP stanzas make up the ore part of the protool, and XMPP applia-

tions are onerned with sending and responding to various kinds of stanzas.

Stanzas may ontain information about other entities availability on the net-

work, personal messages similar to email, or strutured ommuniation intended

for omputer proessing. An example stanza is shown here:
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Listing 3.1: Example of stanza.

<message to=' e l i zabeth�longbourn . l i t '

from=' dary�pemberley . l i t /dane '

type=' hat '>

<body>What think you o f books ?</body>

</message>

XMPP is designed for the exhange of small bits of information, not large

blobs of binary data. XMPP an, however, be used to negotiate and set up

out-of-band or in-band transports, whih an move large bloks from point to

point.

The fous on small, strutured bits of data gives the XMPP protool ex-

tremely low lateny and makes it extremely useful for real-time appliations.

These appliations, whih inlude ollaborative spaes, games, and synhroniza-

tion, are driving XMPP's growth in popularity as developers experiment with

the real-time Web.

3.5.1 XMPP arhiteture

All good Internet tehnologies have an �arhiteture� (a way that various en-

tities �t together, link up, and ommuniate). For example, the World Wide

Web onsists of millions of web servers running software like Apahe, and many

more millions of web lients (browsers) running software like Firefox, all us-

ing standard protools and data formats like HTTP and HTML. As another

example, the email infrastruture onsists of millions of email servers running

software like Post�x, and many more millions of email lients running software

like Thunderbird, all using standard protools like SMTP, POP, and IMAP.

Similarly, the Internet's infrastruture for instant messaging, presene, and

other forms of real-time ommuniation inreasingly onsists of hundreds of thou-

sands of Jabber servers running software like ejabberd and Open�re, and millions

of Jabber lients running software like Adium, Gajim, Pidgin, and Psi, all using

the standard protool alled XMPP.

XMPP tehnologies use a deentralized lient-server arhiteture similar to

the arhitetures used for the World Wide Web and the email network. However,

there are some important arhitetural di�erenes between the Web, email, and

Jabber.

When an user visits a website, his browser onnets to a web server, but web

servers typially do not onnet to eah other in order to omplete a transation

(see Figure 3.7 ). Instead, the HTML of the web page may refer to other web

servers (e.g., to load images or sripts), and user's browser opens sessions with

those web servers to load the full page. Thus, the Web typially does not involve

inter-domain onnetions (often alled federation).
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Figure 3.7: Web arhiteture.

When an user sends an email to one of his ontats at a di�erent domain,

his email lient onnets to his �home� email server, whih then seeks to route

the message to his ontat. Thus, unlike the Web, the email system onsists of

a federated network of servers (see Figure 3.8 ).

However, user's message might be routed through multiple intermediate email

servers before it reahes its �nal destination. Thus, the email network uses

multiple hops between servers to deliver messages.

Figure 3.8: Email arhiteture.

Like email, but unlike the Web, XMPP systems involve a great deal of inter-

domain onnetions. However, when an user sends an XMPP message to one



3.5 XMPP 61

of his ontats at a di�erent domain, his lient onnets to his �home� server,

whih then onnets diretly to his ontat's server without intermediate hops

(see Figure 3.9 ). This diret ommuniation eliminates some ommon vetors

for spam and unauthorized messages.

Figure 3.9: XMPP arhiteture.

This is just one of the many ways in whih XMPP is designed for seu-

rity. It also supports enrypted ommuniations between endpoints through use

of Transport Layer Seurity (TLS) and strong authentiation mehanisms via

Simple Authentiation and Seurity Layers (SASL).

3.5.2 XMPP addressing

Every entity on an XMPP network will have one or more addresses, or JIDs.

JIDs (short for jabber identi�ers) an take a variety of forms, but they normally

look just like email addresses. Eah JID is made up of up to three piees, the

loal part, the domain, and the resoure. The domain portion is always required,

but the other two piees are optional, depending on their ontext.

The domain is the resolvable DNS name of the entity ( a server, omponent,

or plug-in). A JID onsisting of just a domain is valid and addresses a server.

Stanzas addressed to a domain are handled by the server itself and potentially

routed to a omponent or plug-in.

The loal part usually identi�es a partiular user at a domain. It appears

at the beginning of a JID, before the domain, and it is separated from the rest

of the JID by the � harater, just like the loal part of an email address. The

loal part an also be used to identify other objets; a multi-user hat servie

will expose eah room as a JID where the loal part referenes the room.
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A JID's resoure part most often identi�es a partiular XMPP onnetion of

a lient. For XMPP lients, eah onnetion is assigned a resoure. If Mr. Dary,

whose JID is dary�pemberley.lit, is onneted both from his study and his

library, his onnetions will be addressable as dary�pemberley.lit/study and

dary�pemberley.lit/library. Like the loal part, a resoure an be used to

identify other things; on a multi-user hat servie, the resoure part of the JID

is used to identify a partiular user of a hat room.

JIDs are divided into two ategories, bare JIDs and full JIDs. The full

JID is always the most spei� address for a partiular entity, and the bare

JID is simply the full JID with any resoure part removed. For example, if

a lient's full JID is dary�pemberley.lit/library, its bare JID would be

dary�pemberley.lit. In some ases, the bare JID and the full JID are the

same, suh as when addressing a server or a spei� multi-user hat room.

3.5.3 XMPP stanzas

A real-time messaging system using XMPP omprises three broad ategories of

ommuniation:

� Messaging, where data is transferred between parties;

� Presene, whih allows users to broadast their online status and avail-

ability;

� Info/query requests, whih allow an XMPP entity to make a request

and reeive a reply from another entity;

Eah of them is delivered through a omplete XML stanza ( a disrete item

of information expressed in XML). These stanzas are <presene>, <message>,

and <iq>. The three basi stanzas make up the ore XMPP toolset. Eah type of

stanza has its plae and purpose, and by omposing the right kinds of quantities

of these stanzas, sophistiated behaviors an be ahieved.

XMPP stanzas of all three types have the following attributes in ommon:

� from, the JID of the soure XMPP entity;

� to, the JID of the intended reipient;

� id, an optional identi�er for the onversation;

� type, this attribute spei�es the spei� kind of <presene>, <message>

or <iq> stanza;

� xml:lang, if the ontenti s human-readable, desription of the messagge's

language.
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Presene stanzas

The <presene> stanza ontrols and reports the availability of an entity. This

availability an range from simple online and o�ine to the more omplex away

and do not disturb. In addition, <presene> stanzas are used to establish and

terminate presene subsriptions to other entities.

There are mainly four types of <presene> stanza:

� normal presene stanzas

� extending presene stanzas

� presene subsriptions

� direted presene

Hereinafter will be analyzed in detail all types of <presene> stanza, de-

sribing the basi features through examples.

Normal presene stanzas A normal <presene> stanza ontains no type

attribute or a type attribute that has the value unavailable or error. These

stanzas set or indiate an entity's presene or availability for ommuniation.

Users manipulate their own presene status by sending <presene> stanzas

without a to attribute, addressing the server diretly. Some examples are listed

below:

� The �rst two stanzas set a user's presene status to online or o�ine, re-

spetively. These are also typially the �rst and last presene stanzas sent

during an XMPP session.

Listing 3.2: Example of presene stanza.

<presene />

<presene type=' unava i l ab l e ' />

� The <show> element is used to ommuniate the nature of the user's avail-

ability. The element is named "show" beause it requests that the reipi-

ent's lient use this information to update a visual indiator of the sender's

presene. Only one <show> hild is allowed in a <presene> stanza, and

this element may only ontain the following possible values: away, hat,

dnd, and xa. These values ommuniate that a user is away, is interested in

hatting, does not wish to be disturbed, or is away for an extended period.
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Listing 3.3: Example of show tag.

<presene>

<show>away</show>

</ presene>

� A <status> element is a human-readable string that the user an set to any

value in order to omuniate presene information. This string is generally

displayed next to the ontat's name in the reipient's hat lient.

Listing 3.4: Example of status tag.

<presene>

<show>away</show>

<s ta tu s>at the bathroom</ s t a tu s>

</ presene>

� Eah onneted resoure of a user has a priority between -128 and 127.

This priority is set to zero by default, but an be manipulated by inlud-

ing a <priority> element in <presene> stanzas. Users with multiple

simultaneous onnetions may use this to indiate whih resoure should

reeive hat messages addressed to their bare JID.

Listing 3.5: Example of priority tag.

<presene>

<p r i o r i t y>10</ p r i o r i t y>

</ presene>

Extending presene stanzas It is tempting for developers to want to extend

<presene> stanzas to inlude more detailed information suh as the song the

user is urrently listening to or the person's mood. Beause <presene> stanzas

are broadast to all ontats (even those that may not have an interest in the

information) and onstitute a large share of the network tra� in the XMPP

network, this pratie is disouraged.

Presene subsriptions The user's server automatially broadasts presene

information to ontats that have a presene subsription to the user. Similarly,

users reeive presene updates from all ontats for whih they have a presene
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subsription. Presene subsriptions are established and ontrolled by use of

<presene> stanzas.

Unlike some soial network and IM systems, presene subsriptions in XMPP

are diretional. If Elizabeth has a subsription to Mr. Dary's presene infor-

mation, this does not imply that Mr. Dary has a subsription to Elizabeth.

If a bidiretional subsription is desired, a subsription must be separately es-

tablished in both diretions. Bidiretional subsriptions are often the norm for

human ommuniators, but many servies (and even some users) are interested

in only one of the diretions.

Presene subsription stanzas an be identi�ed by a type attribute that has

a value of subsribe, unsubsribe, subsribed, or unsubsribed. The �rst

two values request that a new presene subsription be established or an existing

subsription be removed, and the other two are the answers to suh requests.

The following example shows Elizabeth and Mr. Dary establishing a mutual

presene subsription:

Listing 3.6: Example of mutual presene subsription.

<presene from=' e l i zabeth�longbourn . l i t / out s ide '

to= ' dary�pemberley . l i t '

type=' sub s  r i b e ' />

<presene from=' dary�pemberley . l i t / l i b r a r y '

to= ' e l i zabeth�longbourn . l i t / out s ide '

type=' subs r ibed ' />

<presene from=' dary�pemberley . l i t / l i b r a r y '

to= ' e l i zabeth�longbourn . l i t '

type=' sub s  r i b e ' />

<presene from=' e l i zabeth�longbourn . l i t / out s ide '

to= ' dary�pemberley . l i t / l i b r a r y '

type=' subs r ibed ' />

Direted presene The �nal kind of <presene> stanza is direted presene.

A direted presene stanza is a normal <presene> stanza addressed diretly to

another user or some other entity. These an be used to ommuniate presene

to entities that do not have a presene subsription, usually beause the presene

information is needed only temporarily.

One important feature of direted presene is that the reipient of the pres-

ene information is automatially noti�ed when the sender beomes unavailable
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even if the sender forgets to notify the reipient expliitly. Servies an use di-

reted presene to establish temporary knowledge of a user's availability that

won't aidentally get out of date.

Message stanzas

As their name implies, <message> stanzas are used to send messages from one

entity to another. These messages may be simple hat messages that you are

familiar with from other IM systems, but they an also be used to transport any

kind of strutured information.

A <message> stanza is �re and forget ; there is no built in reliability, similar to

email messages. One the message has been sent, the sender has no information

on whether it was delivered or when it was reeived. In some ases, suh as when

sending to a non-existent server, the sender may reeive an error stanza alerting

them to the problem.

Here is an easy example of <message> stanza:

Listing 3.7: Example of simple message stanza.

<message from=' b i ng l e y�ne th e r f i e l d . l i t /drawing_room '

to=' dary�pemberley . l i t '

type=' hat '>

<body>Come , Dary , I must have you dane .</body>

<thread>4 fd61b376fb4950b9433f031a5595ab</ thread>

</message>

The example shows a typial <message> stanza for a private hat, inluding

a thread identi�er.

Message types Several di�erent types of <message> stanzas exist. These

types are indiated with the type attribute, and this attribute an have the

value hat, error, normal, grouphat, or headline. Sometimes the mes-

sage's type is used to inform a user's lient how best to present the message, but

some XMPP extensions, multi-user hat being a prime example, use the type

attribute to disambiguate ontext.

The type attribute of a <message> stanza is optional, but it is reommended

that appliations provide one. Also, any reply <message> stanza should mirror

the type attribute reeived. If no type attribute is spei�ed, the <message>

stanza is interpreted as if it had a type attribute set to normal.
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Table 3.4: Possible values for type attribute of a <message> stanza

Type Desription

hat Messages of type hat are sent in the ontext of a one-to-

one hat onversation. This type is the most ommon in

IM appliations, whih are primarily onerned with private,

one-to-one ommuniation.

error This type is used in reply to a message that generated an

error. These are ommonly seen in response to malferme

addressing; sending a <message> stanza to a non-existent

domain or user results in a reply stanza with the type at-

tribute set to error.

normal A <message> stanza with a type of normal has been sent

outside the ontext of a one-to-one hat.

grouphat The grouphat type is used for messages sent from multi-

user hats. It is used to disambiguate diret, private mes-

sages from a multi-user hat partiipant from the broadast

messages that partiipant sends to everyone in the room. A

private message has the type attribute set to hat, whereas

a message sent to everyone in the room ontains a type at-

tribute set to grouphat.

headline Messages of type headline are used mostly by automated ser-

vies that do not expert or support replies. If automatially

generated email had a type attribute, it would use a value

of headline.

Message ontents Though <message> stanzas are allowed to ontain arbi-

trary extension elements, the <body> and <thread> elements are the normal

mehanisms provided for adding ontent to messages. Both of these hild ele-

ments are optional. The <body> element ontains the human-readable ontents

of the message.

Conversations, like email, an form threads, where eah message in a thread

is related to the same onversation. Threads are reated by adding a <thread>

element to a <message> stanza. The ontent of the <thread> element is some

unique identi�er that distinguishes the thread. A reply stanza should ontain

the same <thread> element as the one it is a reply to.

IQ stanzas

The <iq> stanza stands for Info/Query and provides a request and response

mehanism for XMPP ommuniation. It is very similar to the basi workings
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of the HTTP protool, allowing both get and set queries, similar to the GET

and POST ations of HTTP.

Eah <iq> stanza is required to have a response, and, as mentioned previ-

ously, the stanza's required id attribute is used to assoiate a response with the

request that aused it. The <iq> stanza omes in four �avors di�erentiated by

the stanza's type attribute. There are two types of <iq> stanza requests, get

and set, and two types of responses, result and error. Throughout the thesis

these are often abbreviated as IQ-get, IQ-set, IQ-result, and IQ-error.

Every IQ-get or IQ-set must reeive a response IQ-result or IQ-error. The fol-

lowing examples show some ommon <iq> stanzas and their possible responses.

Note that unlike <message> and <presene> stanzas, whih have de�ned hil-

dren elements, <iq> stanzas typially ontain only extension elements relating

to their funtion. Also, eah pair of <iq> stanzas has a mathing id attribute.

Listing 3.8: Example of iq stanza.

<iq from=' jane�longbourn . l i t / garden '

type=' get '

id= ' r o s t e r 2 '>

<query xmlns=' j a b b e r : i q : r o s t e r ' />

</ iq>

<iq to=' jane�longbourn . l i t / garden '

type=' r e s u l t '

id=' r o s t e r 2 '>

<query xmlns=' j a b b e r : i q : r o s t e r '>

<item j i d=' e l i zabeth�longbourn . l i t ' name=' E l i zabe th ' />

<item j i d=' b i ng l e y�ne th e r f i e l d . l i t ' name=' Bingley ' />

</query>

</ iq>

Jane sent a roster retrieval request to her server and the server replied to

Jane with her small roster.

The <iq> stanza is quite useful in any ase where result data or simple

aknowledgment is required. Most XMPP extension protools use a mix of <iq>

and <message> stanzas to aomplish their goals. The <iq> stanzas are used for

things like on�guration and state hanges, whereas <message> stanzas are used

for regular ommuniation.
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3.5.4 The onnetion life yle

The three stanzas an aomplish virtually any task in XMPP when ombined

properly. However, sending stanzas usually requires an authentiated XMPP

session be established. This setion desribes the other portions of an XMPP

onnetion's life yle, that are onnetion, stream set up, authentiation, and

disonnetion.

Connetion

Before any stanzas are sent, an XMPP stream is neessary. Before an XMPP

stream an exist, a onnetion must be made to an XMPP server. XMPP

inludes some sophistiated support for establishing onnetions to the right

servers.

Stream set up

One a onnetion is established to a given XMPP server, an XMPP stream

is started. An XMPP stream is a set of two XML douments, one for eah

diretion of ommuniation. The XMPP stream is opened by sending the open-

ing <stream:stream> element, that is the root element of the XML doument,

to the server. The server responds by sending the response stream's opening

<stream:stream> tag.

One XMPP streams are open in both diretions, elements an be sent bak

and forth. At this stage of the onnetion life yle, these elements will be related

to the stream and the stream's features.

First, the lient sends the opening element to the server:

Listing 3.9: Client request for XMPP stream reation.

<stream:stream xmlns=' j a b b e r :  l i e n t '

xmlns :stream=' h t tp : // etherx . jabber . org / streams '

to=' pemberley . l i t '>

The to attribute ontains the domain part of Alie's JID. It is the logial

domain name, whih might not be the same as the physial mahine used for

onneting.

Elements quali�ed by the http://etherx.jabber.org/streams namespae must

always be pre�xed with stream:.

The xmlns attribute spei�es the default namespae for all XML sent over the

stream (i.e., the namespae that applies if no other namespae is noted). Beause

this is a lient-to-server stream, the default namespae is jabber:lient.
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The server �rst sends a <stream:features> element and immediately it tries

to reah agreement with the lient on how the onnetion will proeed. So, the

server tells the lient about the stream feature it support. These mostly relate

to enryption and authentiation options that are available. The server reply is

listed below:

Listing 3.10: Server reply for XMPP stream reation.

<stream:stream xmlns=' j a b b e r :  l i e n t '

xmlns :stream=' h t tp : // etherx . jabber . org / streams '

from=' pemberley . l i t '

id= ' 893 a401 f5 f f 2 e 29499984e9b7e8a f  '

xml:lang=' en ' >

<s t r e am : f e a tu r e s>

<s t a r t t l s xmlns=' urn : i e t f :params :xml :ns : xmpp−t l s ' />

<ompress ion xmlns=' h t tp : // jabber . org / f e a t u r e s / ompress '>

<method>z l i b</method>

</ompress ion>

<mehanisms xmlns=' urn : i e t f :params :xml :n s :xmpp−s a s l '>

<mehanism>DIGEST−MD5</mehanism>

<mehanism>PLAIN</mehanism>

</mehanisms>

</ s t r e am : f e a tu r e s>

In this ase, the server supports the following features:

� Enrypted onnetions with the XMPP pro�le of Transport Layer Seurity

(TLS).

� Authentiation via the Simple Authentiation and Seurity Layer (SASL).

In this ase, the only supported authentiation methods are the PLAIN

mehanism and the DIGEST-MD5 mehanism.

� Stream ompression via zlib.

Authentiation

XMPP allows for Transport Layer Seurity (TLS) enryption, and most lients

use this by default. One TLS support is advertised by the server, the lient

starts the TLS onnetion and upgrades the urrent soket to an enrypted one

without disonneting. One TLS enryption is established, a new pair of XMPP

streams is reated.
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Authentiation in XMPP uses the Simple Authentiation and Seurity Layers

(SASL) protool, and depending on the server involved, an support a number of

authentiation mehanisms. Normally servers provide plain text authentiation

and MD5 digest-based authentiation, but some servers support authentiating

via Kerberos or speial tokens.

These same enryption and authentiation tehnologies are also used in many

other protools (email and LDAP are two examples) and ommon libraries exist

for supporting TLS and SASL that an be used equally well for XMPP.

One authentiation is omplete, a lient must bind a resoure for the on-

netion and start a session. If you are wathing XMPP tra� on the wire, you

will see <bind> and <session> elements ( inside <iq> stanzas ) being sent to do

these jobs. If the lient does not provide a resoure to bind, the server hooses

one for it, usually randomly. Also, the server may alter the user's hosen resoure

even if the lient provides one.

Disonnetion

When users are done with their XMPP sessions, they terminate the sessions

and disonnet. The most polite way to terminate a session is to �rst send

unavailable presene and then lose the <stream:stream> element.

By sending a �nal unavailable presene, the user's ontats an be informed

about the reasons for the user's departure. Closing the stream expliitly allows

any in-�ight stanzas to arrive safely.

A polite disonnetion would look like this:

Listing 3.11: Corret poliy of disonnetion.

<presene type=' unava i l ab l e ' />

</ stream:stream>

3.6 Smak API

Smak is an Open Soure XMPP lient library for instant messaging and pres-

ene. Smak is meant to be easily embedded into any existing Java appliation.

It has no external dependenies and is optimized to be as small as possible. We

use this pure Java library into our appliations to reate simple XMPP integra-

tions suh as sending noti�ation messages and presene-enabling devies.

The power of this library lies in its simpliity of use. Below, we illustrate its

main funtionality through few and intuitive lines of ode.

The XMPPConnetion lass is used to reate a onnetion to an XMPP server.

Below is ode example for making a onnetion:
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Listing 3.12: Establishing a onnetion.

1 // Create a onnet ion to the jabber . org s e r v e r

2 // on a s p e  i f i  port .

3 Connet ionConf igurat ion on f i g =

4 new Connet ionConf igurat ion ( " jabber . org " , 5222 ) ;

5 Connetion onnet ion = new XMPPConnetion(  on f i g ) ;

6 onnet ion . l o g i n ( "username" , "password" ) ;

7 onnet ion . onnet ( ) ;

One you've logged in, you an being hatting with other users by reating

new Chat or GroupChat objets.

Eah message to the XMPP server from a lient is alled a paket and is sent

as XML. The org.jivesoftware.smak.paket pakage ontains lasses that

enapsulate the three di�erent basi paket types allowed by XMPP (message,

presene, and IQ). Classes suh as Chat and GroupChat provide higher-level

onstruts that manage reating and sending pakets automatially, but you an

also reate and send pakets diretly. Below is a ode example for hanging your

presene to let people know you're unavailable and "out �shing":

Listing 3.13: Writing pakets.

1 Presene presene = new Presene ( Presene . Type . unava i l ab l e ) ;

2 presene . s e t S t a tu s ( "Gone f i s h i n g " ) ;

3 onnet ion . sendPaket ( presene ) ;

Smak provides two ways to read inoming pakets: PaketListener, and

PaketColletor. Both use PaketFilter instanes to determine whih pakets

should be proessed. A paket listener is used for event style programming, while

a paket olletor has a result queue of pakets that you an do polling and

bloking operations on. So, a paket listener is useful when you want to take

some ation whenever a paket happens to ome in, while a paket olletor is

useful when you want to wait for a spei� paket to arrive. Paket olletors

and listeners an be reated using an Connetion instane.

3.7 Java Servlet

Servlets are the Java platform tehnology of hoie for extending and enhaning

Web servers. Servlets provide a omponent-based, platform-independent method

for building Web-based appliations. Java Servlets are part of the Java Enter-

prise Edition (Java EE), so we will need to run our Java Servlets inside a Servlet

ompatible "Servlet Container" (e.g. web server) in order for them to work.

A Java Servlet is a Java objet that responds to HTTP requests. It runs

inside a Servlet ontainer. A Java web appliation an ontain other omponents
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than servlets. It an also ontain Java Server Pages (JSP), Java Server Faes

(JSF) and Web Servies.

The browser sends an HTTP request to the Java web server. The web

server heks if the request is for a servlet. If it is, the servlet ontainer is

passed the request. The servlet ontainer will then �nd out whih servlet the

request is for, and ativate that servlet. The servlet is ativated by alling the

Servlet.servie() method.

One the servlet has been ativated via the servie() method, the servlet

proesses the request, and generates a response. The response is then sent bak

to the browser.

A servlet follows a ertain life yle. The servlet life yle is managed by the

servlet ontainer and ontains the following steps:

1. Load Servlet Class.

2. Create Instane of Servlet.

3. Call the servlets init() method.

4. Call the servlets servie() method.

5. Call the servlets destroy() method.

Step 1, 2 and 3 are exeuted only one, when the servlet is initially loaded.

By default the servlet is not loaded until the �rst request is reeived for it. Step

4 is exeuted multiple times (one for every HTTP request to the servlet). Step

5 is exeuted when the servlet ontainer unloads the servlet.

For every request reeived to the servlet, the servlets servie() method is

alled. Servlets typially extend HttpServlet and override doGet or doPost,

depending on whether the data is being sent by GET or by POST. If you want

a servlet to take the same ation for both GET and POST requests, simply have

doGet all doPost, or vie versa. Here is how:

Listing 3.14: A simple Servlet.

1 pub l i   l a s s S impleHttpServ le t extends HttpServ le t {

2

3 pro t e  t ed void doGet ( HttpServletRequest request ,

4 HttpServletResponse response )

5 throws Serv le tExept ion , IOExeption {

6

7 doPost ( request , r e sponse ) ;

8 }

9

10 pro t e  t ed void doPost ( HttpServletRequest request ,

11 HttpServletResponse response )
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12 throws Serv le tExept ion , IOExeption {

13

14 response . getWriter ( ) . wr i t e ( "GET/POST response " ) ;

15 }

16

17 }

Both doGet and doPost take two arguments: an HttpServletRequest and

an HttpServletResponse. The HttpServletRequest lets you get at all of the

inoming data; the lass has methods by whih you an �nd out about infor-

mation suh as form data, HTTP request headers, and the lient's hostname.

The HttpServletResponse lets you speify outgoing information suh as HTTP

status odes and response headers (Content-Type, Set-Cookie, et.).

Most importantly, HttpServletResponse lets you obtain a PrintWriter that

you use to send doument ontent bak to the lient. For simple servlets, most

of the e�ort is spent in println statements that generate the desired page.

Most servlets generate HTML. To generate HTML, you need of three steps:

1. Tell the browser that you're sending it HTML.

2. Modify the println statements to build a legal Web page.

3. Chek your HTML with a formal syntax validator.

You aomplish the �rst step by setting the HTTP Content-Type response

header to text/html, so the ode would look like this:

response.setContentType("text/html");

Although HTML is the most ommon kind of doument that servlets reate,

it is not unusual for servlets to reate other doument types.

You should note that you need to set response headers before atually re-

turning any of the ontent with the PrintWriter. That's beause an HTTP

response onsists of the status line, one or more headers, a blank line, and the

atual doument, in that order.

The seond step in writing a servlet that builds an HTML doument is to

have your println statements output HTML. An example is shown below:

Listing 3.15: Reading and writing pakets.

1 import java . i o . * ;

2 import javax . s e r v l e t . * ;

3 import javax . s e r v l e t . http . * ;

4

5 pub l i   l a s s He l l oS e r v l e t extends HttpServ le t {

6 pub l i  void doGet ( HttpServletRequest request ,
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7 HttpServletResponse response )

8 throws Serv le tExept ion , IOExeption {

9 response . setContentType ( " t ex t /html " ) ;

10 PrintWrite r out = response . getWriter ( ) ;

11 out . p r i n t l n ( "<HTML>\n" +

12 "<HEAD><TITLE>Hel lo</TITLE></HEAD>\n" +

13 "<BODY>\n" +

14 "<H1>Hel lo</H1>\n" +

15 "</BODY></HTML>" ) ;

16 }

17 }

3.8 JSP

JavaServer Pages (JSP) tehnology enables Web developers and designers to

rapidly develop and easily maintain, information-rih, dynami Web pages that

leverage existing business systems. As part of the Java tehnology family, JSP

tehnology enables rapid development of Web-based appliations that are plat-

form independent. JSP tehnology separates the user interfae from ontent

generation, enabling designers to hange the overall page layout without alter-

ing the underlying dynami ontent.

JSP tehnology uses XML-like tags that enapsulate the logi that generates

the ontent for the page. The appliation logi an reside in server-based re-

soures that the page aesses with these tags. Any and all formatting (HTML or

XML) tags are passed diretly bak to the response page. By separating the page

logi from its design and display and supporting a reusable omponent-based de-

sign, JSP tehnology makes it faster and easier than ever to build Web-based

appliations.

Servlets are indeed useful, and JSP by no means makes them obsolete. So,

why use JSP? They are all tasks related to programming or data proessing. But

servlets are not so good at presentation. Servlets have the following de�ienies

when it omes to generating the output:

� It is hard to write and maintain the HTML. Using print statements to

generate HTML? Hardly onvenient: you have to use parentheses and

semiolons, have to insert bakslashes in front of embedded double quotes,

and have to use string onatenation to put the ontent together.

� You annot use standard HTML tools. All those great Web-site develop-

ment tools you have are of little use when you are writing Java ode.
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� The HTML is inaessible to non-Java developers. If the HTML is embed-

ded within Java ode, a Web development expert who does not know the

Java programming language will have trouble reviewing and hanging the

HTML.

JSP pages are translated into servlets. So, fundamentally, any task JSP pages

an perform ould also be aomplished by servlets. However, this underlying

equivalene does not mean that servlets and JSP pages are equally appropriate in

all senarios. The issue is not the power of the tehnology, it is the onveniene,

produtivity, and maintainability of one or the other. After all, anything you

an do on a partiular omputer platform in the Java programming language

you ould also do in assembly language. But it still matters whih you hoose.

JSP provides the following bene�ts over servlets alone:

� It is easier to write and maintain the HTML. Your stati ode is ordinary

HTML: no extra bakslashes, no double quotes, and no lurking Java syntax.

� You an use standard Web-site development tools. Even HTML tools that

know nothing about JSP an be used beause they simply ignore the JSP

tags.

� You an divide up your development team. The Java programmers an

work on the dynami ode. The Web developers an onentrate on the

presentation layer. On large projets, this division is very important. De-

pending on the size of your team and the omplexity of your projet, you

an enfore a weaker or stronger separation between the stati HTML and

the dynami ontent.

JavaServer Pages tehnology is an extension of the Java Servlet tehnology.

Servlets are platform-independent, server-side modules that �t seamlessly into

a Web server framework and an be used to extend the apabilities of a Web

server with minimal overhead, maintenane, and support. Unlike other sripting

languages, servlets involve no platform-spei� onsideration or modi�ations;

they are appliation omponents that are downloaded, on demand, to the part

of the system that needs them. Together, JSP tehnology and servlets provide

an attrative alternative to other types of dynami Web sripting/programming

by o�ering: platform independene; enhaned performane; separation of logi

from display; ease of administration; extensibility into the enterprise; and, most

importantly, ease of use.

Now, this disussion is not to say that you should stop using servlets and use

only JSP instead. By no means. Almost all projets will use both. For some

requests in your projet, you will use servlets. For others, you will use JSP. For

still others, you will ombine them. You want the appropriate tool for the job,

and servlets, by themselves, do not omplete your toolkit.



Chapter 4

Capter III - Implementation

With the identi�ation of tehnologies that an implement the system designed,

starts the last phase of the work. But before starting the implementation, we

need a general re�etion to preisely de�ne all the omponents that have an

ative role in the system. During the design phase were disussed three main

ators who exhange messages, thus realizing the proesses of olletion and

lassi�ation of data. But these three appliations are the only players present

in the arhiteture?

For answer this question we must take a small step bak. To brie�y sum-

marize the key steps onstituting the interation between the various entities,

we an say that no omponent ommuniates diretly with eah other, but all

ommuniations pass through the Mantis database, whih stores the tiket rep-

resenting the various reports. Communiations between appliations and Mantis

are direted. What happens in ase of hanges to the Mantis database? What

happens if you deide not to use Mantis as a support struture? The answer

to these questions is simple and not pleasant: the appliations are not able to

ope with these eventualities and therefore to every hange, appliations should

be heavily modi�ed. To address these not unlikely possibility, has been realized

the arhiteture that will be disussed below.

The basi idea is to abstrat of some level the entire system to make appli-

ations independent from the tehnology used for managing the database. In

this way, we try to mask the partiular implementation of the database to allow

interation in any ontext. At this point it is neessary the addition of a new

omponent to the system: the Java daemon. This omponent ats as an inter-

mediary between appliations and Mantis. Through the use of the Java daemon,

appliations an all generi methods regardless of the tehnology used.

How an app all the single methods of the Java daemon?

The ommuniation between appliations and Java daemon takes plae through

the exhange of XMPP messages. The daemon then appears on the outside as a
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Figure 4.1: Arhiteture.

normal XMPP user. It runs ontinuously and is able to interpret the messages

beause they were written in a form known to him. After deoding the message

and extrat required parameters, daemon may invoke the desired method and

return the result of proessing through another XMPP message.

It is essential to �nd a ommon data format, to ensure that both parties are

able to interpret the messages of the other. The hosen format is JSON. JSON

(JavaSript Objet Notation) is a lightweight data-interhange format. It is a

text format that is ompletely language independent.

JSON is built on two strutures:

� A olletion of name/value pairs. In various languages, this is realized as

an objet, reord, strut, ditionary, hash table, keyed list, or assoiative

array.

� An ordered list of values. In most languages, this is realized as an array,
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vetor, list, or sequene.

These are universal data strutures. Virtually all modern programming lan-

guages support them in one form or another. It makes sense that a data for-

mat that is interhangeable with programming languages also be based on these

strutures.

In JSON, they take on these forms:

An objet is an unordered set of name/value pairs. An objet begins with {

(left brae) and ends with } (right brae). Eah name is followed by : (olon)

and the name/value pairs are separated by ,(omma).

Figure 4.2: JSON objet.

An array is an ordered olletion of values. An array begins with [ (left

braket) and ends with ℄ (right braket). Values are separated by , (omma).

Figure 4.3: JSON array.

With the ability to onvert JSON objets to strings, appliations an ex-

hange XMPP messages ontaining JSON objets in the message body. At the

reeiving is performed the reverse proess, ie the app builds the JSON objet

starting from extrated string from the message body.

An example of JSON objet ontained inside an XMPP message is shown in

Listing4.1.

Listing 4.1: JSON objet ontained inside XMPP message.

1

2 <message to="user02�alby" from="user03�alby " type=" hat ">

3 <body>
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4 {" a t i on " : " i n s e r t_ t i  k e t " ,

5 "param" : {" r epo r t e r " : " user03�alby" ,

6 "produt " : "Produt1 " ,

7 "motivat ion " : " sugge s t i on " ,

8 " t i t l e " : "Problema t e l e f o n o " ,

9 " d e s  r i p t i o n " : "La s e g r e t e r i a non parte ! " ,

10 " t oo l " : " t i ke t_t rake r "}}

11 </body>

12 <thread>sa9JR5</ thread>

13 </message>

This allows the addition of ustom �elds that provide a struture to the

message. For example, the seletion of the method to invoke is made possible

by ontrolling the value of the ation �eld, set at the time of the request by

individual appliations.

A further level of abstration was introdued through the reation of a bridge

lass between Java daemon and Mantis database. This has the purpose to ollet

in a single lass the portions of ode relating to the spei� implementation. In

ase of tehnologial variations, it is su�ient to hange only this lass and the

entire arhiteture ontinues to operate.

Finally, the last great omponent is the tool for the analysis of the olleted

data. The mehanism used for other instruments is able to manage also this

ommuniation but the approah hosen is a bit di�erent. Considering the pur-

poses of the instrument, has been identi�ed the most suitable tehnology. To

summarize brie�y the funtioning, the user must log in to aess the servie and,

if suessful, the appliation will display the returned data. These requests are

made on a frequent basis and only by ompany employees. From this analysis it

an be said that the right tehnology for us are Java servlets used in ombina-

tion with JSP. Through their use it is possible to implement a ommuniation

struture similar to that of other appliations. The servlet is able to interpret

the needs and uses a support lass to query the database.

The operating system on whih all mobile apps have been developed is An-

droid. In order to manage XMPP ommuniations in suh devies it is neessary

to use a modi�ed version of the Java Smak library. This library is alled as-

mak. The di�ulty arose in this ontext is due to the fat that the appliation

is written in Javasript and the library in Java. How do these two tehnologies

ommuniate? The solution to this problem is provided by PhoneGap. It o�ers

the possibility of developing plugins spei� for our needs. Plugins are omposed

of a single JavaSript interfae used aross all platforms, and native implemen-

tations following platform-spei� Plugin interfaes that the JavaSript will all
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into. It should be noted that all of the ore Cordova APIs are implemented using

this exat arhiteture.

The entry point for any plugin is JavaSript. The reason developers use

Cordova is so they an use and write JavaSript, not Objetive-C, not Java, not

C#. The JavaSript interfae for your plugin is the front-faing and arguably

most important part of Cordova plugin.

The one thing we must use to ommuniate between the Cordova JavaSript

and native environments is the ordova.exe funtion. Here is an example:

1

2 ordova . exe ( fun t i on (winParam ) {} ,

3 f un t i on ( e r r o r ) {} , " s e r v i  e " , " a t i on " ,

4 [ " f i r s tArgument" , "seondArgument" , 42 , f a l s e ℄ ) ;

The parameters explained in more detail:

1. funtion(winParam) {} Suess funtion allbak. Assuming your exe

all ompletes suessfully, this funtion will be invoked (optionally with

any parameters you pass bak to it).

2. funtion(error) {} Error funtion allbak. If the operation does not

omplete suessfully, this funtion will be invoked (optionally with an

error parameter).

3. servie The servie name to all into on the native side. This will be

mapped to a native lass. More on this in the native guides below.

4. ation The ation name to all into. This is piked up by the native lass

reeiving the exe all, and, depending on the platform, essentially maps

to a lass's method.

5. [/* arguments */℄ Arguments to get passed into the native environment.

An example is shown below:

1

2 f un t i on i n s e r tT i  k e t ( param ,  a l l b a k In s e r tT i k e t ) {

3 ordova . exe (  a l l b a k In s e r tT i k e t , f un t i on ( e r r ) {

4 a l e r t ( ' Unable to i n s e r t t i  k e t ! ' ) ;

5 } , "AppPlugin " , " i n s e r tT i  k e t " , [ param ℄ ) ;

6 } ;

First, let's take a look at the last three arguments to the exe funtion. We

will be alling the AppPlugin �servie�, requesting the insertTiket �ation�,
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and passing an array of arguments ontaining only the JSON objet with the re-

quired parameters, whih is the �rst parameter into the insertTiket funtion.

App would then use it as follows:

1

2 i n s e r tT i  k e t ( param , fun t i on ( r e s u l t ){

3 a l e r t ( " Suess ! " ) ;

4 } ) ;

The suess allbak passed into exe is simply a referene to the allbak

funtion de�ned as seond parameter in the insertTiket all.

In Android, a plugin will onsist of at least a single Java lass that extends

the CordovaPlugin lass. A plugin must override one of the exeute methods

from CordovaPlugin. In addition to this, there is a best pratie that the plugin

should handle pause and resume events, and should handle message passing

between plugins.

The JavaSript portion of a plugin always uses the ordova.exe method as

follows:

exe(<suessFuntion>,<failFuntion>,<servie>,<ation>,[<args>℄);

This will marshal a request from the WebView to the Android native side,

more or less boiling down to alling the ation method on the servie lass, with

the arguments passed in the args Array.

We have JavaSript to �re o� a plugin request to the native side. So what

does the �nal Android Java Plugin lass look like?

What gets dispathed to the plugin via JavaSript's exe funtion gets passed

into the Plugin lass's exeute method. The exeute implementation look like

this:

1

2 pub l i  boolean exeute ( S t r ing at ion ,

3 JSONArray args ,

4 CallbakContext a l lbakContext )

5 throws JSONExeption {

6

7 i f ( a  t i on . equa l s ( " i n s e r tT i  k e t " ) ){

8 JSONObjet param = args . getJSONObjet ( 0 ) ;

9 t h i s . i n s e r tT i  k e t ( param , a l lbakContext ) ;

10 re turn true ;

11 }

12 re turn f a l s e ;

13 }
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We override the exeute()method in order to reeive messages from exe().

Our method �rst ompares against ation: this plugin only supports one ation,

the insertTiket ation. Any other ation will return false, whih results in

an error of type INVALID_ACTION ( this will translate into an error allbak

invoation on the JavaSript side).

We ompare the value of the ation parameter, and dispath the request o�

to a (private) method in the lass, optionally passing some of the parameters to

the method.

JavaSript in the WebView does not run on the UI thread. It runs on the

WebCore thread. The exeute method also runs on the WebCore thread. In

order to interat with the GUI while waiting for a response from the plugin we

need to implement the various methods as thread.

The �nal shema of the arhiteture is shown in Figure 4.1.

In the following setion, we desribe some implementation details regarding

the individual omponents of the system, with the aim to highlight the peuliar-

ities added in phase of realization.

Customer App

The ustomer appliation has been realized following the prototype proposed in

the design phase. It onsists of a total of �ve views. During its development, it

was neessary to make some small additions.

The �rst improvement is the hange of sreen for tiket detail of reports

in resolution, through disrimination between report that have already been

answered and reports still unanswered. Depending on the status of the tiket,

the appliation determines whether the user an respond to the reporting. So, if

the state is feedbak, then is added button to aess the sreen, otherwise, the

button is not reated. The two sreens are shown in Figure 4.4.

Another enhanement is the addition of a system for reeiving noti�ations

that arrive when a report is updated by the employee. In this way, if the user is

online at the time of reeipt of the noti�ation, he is informed of the update.

A haraterizing feature of the appliation is the plugin, as it o�ers a set of

ations that implement the funtionalities identi�ed in the design phase. You an

all these ations by Javasript ode through the funtion ordova.exe. They

are summarized brie�y in Table 4.1.

Besides the realization of the plugin, another signi�ant hallenge is the

management of the GUI. The goal is to reate an interfae as user-friendly as

possible. Among the small adjustments adopted appears the presene of loaders

that are displayed when the user waits for responses from the plugin. They are

used to inform the user about ations being performed. Another little detail is

the management text areas on response sreen. Text areas, in ontrast to other
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Figure 4.4: Di�erent sreens for reports with status new and feedbak.

Table 4.1: Ations aknowledged by plugin of ustomer app.

Ation Desription

onnetXMPP Establishes the onnetion to the XMPP server

and login into it.

disonnetXMPP Disonnets the urrent user from the XMPP

server.

getMyTikets Requires reports made by the urrent user.

getProduts Requires the list of available produts.

insertTiket Performs the insertion of a new reporting.

updateTiket Updates a reporting by adding the new user re-

ply.

listenNews Waits to reeive noti�ations about updating of

reports made.

HTML elements, allow the orret formatting of the text and the ability to opy

the text ontained in them. It was also added a spei� plugin that takes are
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of dynamially adapt the size of the text area aording to its ontent.

Figure 4.5: Loaders used to show what appliation is doing.

Employee App

Even the employee app re�ets the storyboard suggested during the design phase.

Despite this, the management of some omponents has required speial attention

in development phase.

One of the main di�ulties faed is the realization of the system for reeiving

noti�ations. The main problem is aused by the need to leave ontinuously in

listening the method that handles the noti�ations. The default mehanism that

regulates the ommuniation from plugin towards appliation is haraterized by

the invoation of the method allbakContext.suess() in ase of suess and

the method allbakContext.error() in ase of error. This type of approah,

however, does not �t to our ase beause the all to these methods involves the

end of the method whih satis�es the request.

The tehnique used is slightly more omplex. Eah time the appliation

invokes a plugin method, plugin stores the id of the alling method allbak.

After proessing, the evoked method returns the result going to all the allbak
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through the id previously stored. In this way it unambiguously identi�es the

method that made the request. One developed this system, you an leave

running the method for handling noti�ations through the use of a spei� objet.

After reeiving the new message you must notify the user somehow. It was

deided to implement this funtionality in a omplete manner, through the use

of an Android plugin for displaying messages in the noti�ation bar. Thus,

for eah new message reeived, noti�ation plugin displays reporting title and

reporter. The added value provided by the plugin, however, lies not only in the

noti�ations, but also in the ability to run in the bakground the app. The user

in this way an start the appliation and ontinue to arry out its ativities. As

soon as a message arrives, a noti�ation signals the event, allowing user to open

appliation.

Figure 4.6: Noti�ation system for inoming messages.

Like for user app, employee app has a plugin haraterized by a series of

ations that an be alled from JavaSript ode. The list of these ations is

shown in Table 4.2.

Analysis Tool

The logi of adaptation to tehnologial hange has also been applied to the

instrument of analysis of the olleted data. In fat, the servlet to handle requests
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Table 4.2: Ations aknowledged by plugin of employee app.

Ation Desription

onnetXMPP Establishes the onnetion to the XMPP server

and login into it.

disonnetXMPP Disonnets the urrent user from the XMPP

server.

getAllTikets Requires all reports.

getProduts Requires the list of available produts.

updateTiket Updates a reporting by adding a new reply or

by setting the status to losed.

listenNews Waits to reeive noti�ations of new reports.

uses an objet that implements a generi interfae. This objet ontains the

ode for the spei� tehnology. In the fae of tehnologial hanges is therefore

su�ient to modify this item.

The funtioning of the servlet is very intuitive, as it provides a number of

methods that an query the Mantis database and return data appropriately

grouped. The seletion of the method to invoke takes plae through the use of

the parameter ation. The method of interation with the servlet is similar to

that for the interation with the Java daemon. The possible values that an take

the �eld ation are mainly three:

� login. It logs in to the Mantis database with the redentials passed by the

user through the login form;

� get_produts. It returns all reports divided by produts.

� get_users. It returns all reports divided by users.

The values returned by the servlet hange aording to evoked ation. At

the �rst aess, user alls logging method, whih, if suessful, returns an html

page. In later stages, the appliation ommuniates with the servlet through

ajax alls, made by JavaSript ode.

AJAX (an aronym for Asynhronous JavaSript and XML) is a group of

interrelated web development tehniques used on the lient-side to reate asyn-

hronous web appliations. With Ajax, web appliations an send data to, and
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retrieve data from, a server asynhronously (in the bakground) without inter-

fering with the display and behavior of the existing page. Data an be retrieved

using the XMLHttpRequest objet. Despite the name, the use of XML is not

required (JSON is often used instead), and the requests do not need to be asyn-

hronous.

Fortunately for us, jQuery provides several methods for AJAX funtionality.

It is possible to make an ajax all as follows:

$.ajax( [settings℄ )

where settings is a set of key/value pairs that on�gure the Ajax request.

All settings are optional. The following are listed in Table 4.3:

Table 4.3: Settings used in ajax alls.

Name Desription

asyn By default, all requests are sent asynhronously (i.e. this

is set to true by default). However, in our appliation were

used only synhronous alls.

data Data to be sent to the server. It is onverted to a query

string, if not already a string. It's appended to the url for

GET-requests.

dataType The type of data that you're expeting bak from the server.

The available types (and the result passed as the �rst argu-

ment to your suess allbak) are: xml, html, sript, json,

jsonp and text.

error A funtion to be alled if the request fails. The funtion re-

eives three arguments: the jqXHR objet, a string desrib-

ing the type of error that ourred and an optional exeption

objet, if one ourred.

suess A funtion to be alled if the request sueeds. The funtion

gets passed three arguments: the data returned from the

server; a string desribing the status; and the jqXHR objet.

type The type of request to make ( POST or GET ), default is GET.

url A string ontaining the URL to whih the request is sent.

One of the ajax alls made by the appliation is shown below:
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1 $ . ajax ({

2 type : "POST" ,

3 u r l : "Analyzer " ,

4 data : dataStr ing ,

5 dataType: " j son " ,

6 asyn : f a l s e ,

7

8 s u   e s s : f un t i on ( data , textStatus , jqXHR){

9 produts = new Array ( ) ;

10 $ . eah ( data , fun t i on (k , produt ){

11 produts . push ( produt ) ;

12 } ) ;

13 } ,

14

15 e r r o r : f un t i on (jqXHR, textStatus , errorThrown ){

16 a l e r t ( "Error in produts r eque s t " ) ;

17 }

18 } ) ;

In the implementation phase, it was deided to equip the appliation of a

tool to selet time intervals within whih to evaluate the performane of the

individual produts. It is thus possible to analyze the sore of a produt after

the ourrene of an event, or in a given month. When you selet one of the

two dates, automatially sets the seletable values in the other, in order to avoid

the seletion of invalid intervals. The �lter uses these intervals to display only

reports that have the date of submission within the seleted range.

Java Daemon

At startup, the Java daemon onnets to the XMPP server as a normal user. Sub-

sequently it reates a pakets listener to read inoming messages. The method,

that is exeuted on reeipt of eah new message, performs an initial hek on

the type of inoming pakets. In the urrent version of the appliation, the only

XMPP messages analyzed are those of type hat, but the extension to other

types is not di�ult to ahieve. From the ontent of the message body is re-

moved the string from whih you an reate the JSON objet representing the

request. The value extrated from the ation �eld of the objet is used to selet

the desired method.

Regardless of the request, the appliation reates an objet of type Man-

tisBridge whih in turn implements the Bridge interfae. With this objet the

appliation interats with Mantis. One it has �nished querying, the results are
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organized into JSON objets that appliation will forward to the senders. In the

ase of insertions and updates, noti�ations are shipped respetively to employee

and user.

To interat with Mantis has been used a speial Java library alled mantis

axis soap lient. One of the advantages of using Mantis is that it does not require

the reation of sessions beause every all is an end in itself. So eah request

reates an objet that allows you to interat with Mantis. The ode required to

do this is shown in Listing4.2.

Listing 4.2: Creation of the objet responsible of ommuniation with Mantis.

1 u r l=new URL( s e r v e r ) ;

2 MantisConnetLoator ml=new MantisConnetLoator ( ) ;

3 MantisConnetPortType portType=ml . getMantisConnetPort ( u r l ) ;

Through the portType objet you an make alls to methods. The main

di�ulty in working with Mantis is given by the management of the ustom

�elds, sine Mantis an not know a priori how many and what are the �elds

added by administrator.

4.1 Tehnial Analysis

To better understand the arhiteture thus far disussed, it was deided to ob-

serve the entire life yle of a request, through the analysis of the ode portions

assoiated to the various steps.

Will be studied below the steps onstituting the two main interations: om-

muniation between mobile appliations and Mantis, and the ommuniation

between the analysis tool and Mantis.

4.1.1 Communiation between ustomer app and Mantis

Regarding the �rst interation, the ation hoie for this trip in the ode is the

request of reports made by the spei� user. This request is made automatially

at app startup or when the user deide to update its homepage. It goes through

all the main tools and therefore allows the onstrution of a general view enough

detailed.

Java Daemon

The �rst step needed to the on�guration of the system is the startup of the

Java daemon. This ation is omposed of three sub-phases, whose purpose is to

manage XMPP ommuniations. They are:
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� onneting to the XMPP server;

� sending a presene stanza;

� adding a pakets listener.

To implement these ations has been used Smak library, whih provides all

the methods we need. The onnetion is made through the reation of a global

XMPPConnetion objet. It manages the session and therefore all operations

must pass through it.

Listing 4.3: XMPP onnetion on�gurations.

1 Connet ionConf igurat ion on f i g =

2 new Connet ionConf igurat ion ( " 192 . 1 68 . 1 . 1 1 " , 5222 ) ;

3

4 XMPPConnetion onnet ion = new XMPPConnetion(  on f i g ) ;

5 onnet ion . onnet ( ) ;

6 onnet ion . l o g i n ( "myUsername" , "myPassword" ) ;

The �rst statement is used to reate an objet that ontains the address of

the server and the port with whih you want to onnet. If the login is suessful,

then the Java daemon is onneted to the server.

One logged to the server you need to send a presene stanza to ommuniate

to the server that you are available to reeive messages. To do this, the library

omes to help us by providing the Presene lass, reated spei�ally to manage

the presene stanza in the most intuitive way.

Listing 4.4: Presene noti�ation.

1 Presene presene=new Presene ( Presene . Type . a v a i l a b l e ) ;

2 presene . setMode (Mode . a v a i l a b l e ) ;

3 onnet ion . sendPaket ( presene ) ;

The last operation of daemon initialization onsists in adding a listener for

the management of messages. It's neessary register a paket listener with this

onnetion. Another main omponent is the paket �lter, that determines whih

pakets will be delivered to the listener. It was deided to only aept messages

of hat type beause the operations assoiated with the messages require the

presene of both parties. The listener method, that will be alled every time a

new paket is found, is proessPaket. In our ase, it onsists of a single all

to onPaketReeived method.
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Listing 4.5: Adding paket listener.

1 onnet ion . addPaketL istener ( new PaketL i s tene r ( ) {

2 pub l i  void proessPaket ( Paket paket ) {

3 onPaketReeived ( paket ) ;

4 }

5 } , new MessageTypeFi lter (Message . Type . hat ) ) ;

onPaketReeived extrats the text ontained in the message body and

builds the JSON objet assoiated, from whih is derived the value of the ation

�eld, whih is used for the seletion of the method to evoke. After performing

these preliminary operations, the daemon is ready to reeive requests.

Customer App

The �rst page displayed by app is the login page. The user inserts his redentials

to login. At this point, the appliation invokes the method onnetXMPP of its

plugin, passing as parameters the information entered by the user in the JSON

form and the funtion to be performed in ase of suess.

Listing 4.6: lient.js

1 var onn = new Objet ( ) ;

2 onn . username = $( '#usernameXMPP ' ) . va l ( ) ;

3 onn . password = $( '#passwordXMPP ' ) . va l ( ) ;

4 onn . s e r v e r = $( '#serverXMPP ' ) . va l ( ) ;

5

6 onnetXMPP( onn , fun t i on ( r e s u l t )

7 {

8 // Javas r ip t ode here .

9 } ) ;

The alled method is de�ned, within the �le plugin.js, in the following way:

Listing 4.7: plugin.js

1 f un t i on onnetXMPP( l o g i n In f o , a l l bakLog in ){

2 ordova . exe ( a l lbakLog in ,

3 f un t i on ( e r r ){ a l e r t ( ' Connetion e r r o r ! ! ! ' ) ; } ,

4 "AppPlugin " , "onnetXMPP" , [ l o g i n I n f o ℄ ) ;

5 } ;

Through this de�nition, we reate a orrespondene between the funtion

alled by the JavaSript ode and the plugin method.
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Plugin

The plugin interepts the all to its exeute method, and ompares the value of

the ation with the names of its methods. When it �nds a math, it extrats

the parameters and alls the method for the onnetion with XMPP server.

Listing 4.8: AppPlugin.java

1 i f ( CONNECT_XMPP. equa l s ( a t i on ) ){

2 JSONObjet l o g i n I n f o = args . getJSONObjet ( 0 ) ;

3 t h i s . onnetXMPP( l o g i n In f o , a l lbakContext ) ;

4 re turn true ;

5 }

onnetXMPP performs the same operations arried out in the initialization

phase of the Java daemon. As already said, the most important task of this

step is the addition of the pakets listener. If the login is suessful, it returns a

JSON objet having only the reply �eld with suess value.

Customer App

The app performs a suess allbak whih ontrols the value of the reply �eld

and alls the funtion getMyTikets to download all the reports made by the

urrent user. This funtion has a single parameter: the funtion to exeute on

suess.

Plugin

The plugin evokes the method assoiated with the ation, whih reates a JSON

objet that ontains a �eld with the desired ation and another ontaining the

XMPP username of the appliant. The so omposed message is sent to the Java

daemon. The last line of ode stores the id of the urrent allbak, so afterwards

you an send the reply to the orret method.

Listing 4.9: AppPlugin.java

1 St r ing name =

2 S t r i n gU t i l s . parseBareAddress ( onnet ion . getUser ( ) ) ;

3

4 JSONObjet r eque s t = new JSONObjet ( ) ;

5 r eque s t . put ( " a t i on " , " ge t_t i ke t s " ) ;

6 r eque s t . put ( "username" ,name ) ;

7 St r ing s t r ingReques t = reque s t . t oS t r ing ( ) ;

8 hat . sendMessage ( s t r ingReques t ) ;

9

10 getCal lbakID = a l lbakContext . getCa l lbakId ( ) ;
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Java Daemon

Java daemon interepts the new message and parses it, reating the JSON objet

from the string ontained in the body of the message. Of this objet, it is �rst

analyzed the ation �eld for the identi�ation of the orresponding method.

Listing 4.10: JavaDaemon.java

1 Message message = (Message ) paket ;

2 St r ing j son = message . getBody ( ) ;

3

4 JSONObjet r e  e i v ed = new JSONObjet ( j s on ) ;

5 St r ing a t i on = r e  e i v ed . g e tS t r i n g ( " a t i on " ) ;

6

7 i f ( a  t i on . equa l s IgnoreCase ( " ge t_t i ke t s " ) )

8 {

9 St r ing name = re  e i v ed . g e tS t r i n g ( "username" ) ;

10 ge tT i ke t s ( message . getFrom ( ) , name ) ;

11 }

getTikets takes are of retrieval of the requested information. In our ase,

it instantiates an objet of MantisBridge lass to whih passes a JSON objet

ontaining two information: the redentials to log in as administrator on Mantis

and the JID of the appliant.

MantisBridge.java

A �rst di�ulty faed has ourred in the restitution of tiket. The default

behavior of Mantis is to return all tikets, exept those that were losed. This

is due to the original nature of the bug traker. So it was neessary to reate

a speial �lter alled all_issues, in Mantis on�gurations, able to return all

tikets. As a preliminary step, the method heks the presene of this �lter and,

if suessful, it returns all tikets stored in Mantis.

Listing 4.11: MantisBridge.java

1 IssueData [ ℄ a l l I s s u e s =

2 portType . m_f i l t e r_get_issues ( user ,

3 pwd ,

4 new Big In t ege r ( "" + Pro j e  t Id ) ,

5 f i l t e r_ i d ,

6 new Big In t ege r ( "" + PageNumber ) ,

7 new Big In t ege r ( "" + PerPage ) ) ;
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The next step is the extration of the interest values and storing them in a

JSONArray, that is an array of JSON objets. Tikets are �ltered based on the

use of the XMPP username passed as a parameter to the method: are added to

JsonArray only those tiket whose requestfrom �eld oinides with the XMPP

username.

Listing 4.12: MantisBridge.java

1 JSONArray t i  k e t s = new JSONArray ( ) ;

2

3 f o r ( IssueData t i  k e t : a l l I s s u e s ){

4 JSONObjet item = new JSONObjet ( ) ;

5

6 // Custom f i e l d s a n a l y s i s

7

8 i f ( item . g e tS t r i n g ( " r epo r t e r " ) . equa l s (usernameXMPP )){

9 item . put ( " id " , t i  k e t . get Id ( ) ) ;

10 item . put ( " t i t l e " , t i  k e t . getSummary ( ) ) ;

11 item . put ( " p r o j e  t " ,

12 new JSONObjet ( ) . put ( "name" ,

13 t i  k e t . g e tPro j e  t ( ) . getName ( ) ) ) ;

14 . . .

15 }

16 t i  k e t s . put ( item ) ;

17 }

Java Daemon

If all goes well, the method returns the JsonArray. After being onverted to a

string, it is plaed in the reply �eld of a JSON objet, to whih is also added the

ation attribute with value return_tikets. The response objet is onverted

to a string and sent via an XMPP message to the user who made the request.

Plugin

On reeiving a new message, the paket listener of the plugin reates the JSON

objet from the message and it extrats the value of the ation attribute. Based

on this value, it performs the orresponding operation. In this ase, it is limited

to the delivery of the JSONArray ontaining all the reports.

Listing 4.13: AppPlugin.java

1 i f ( message . getType ( ) == Message . Type . hat ){

2 JSONObjet r ep ly = new JSONObjet ( message . getBody ( ) ) ;
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3 St r ing a t i on = rep ly . g e tS t r i n g ( " a t i on " ) ;

4

5 i f ( a  t i on . equa l s IgnoreCase ( " r e tu rn_t i ke t s " ) ){

6 JSONArray t i  k e t s =

7 new JSONArray ( r ep ly . g e tS t r i n g ( " r ep ly " ) ) ;

8 Plug inResu l t p lug inResu l t =

9 new Plug inResu l t ( P lug inResu l t . Status .OK, t i  k e t s ) ;

10

11 p lug inResu l t . setKeepCal lbak ( f a l s e ) ;

12 webView . sendPlug inResu l t ( p lug inResu l t , getCal lbakID ) ;

13 }

Customer App

When you reeive an objet ontaining all the tikets you an perform all the

alulations diretly from JavaSript ode. At this point, the route is omplete.

As you an see, the ode is very intuitive and is based on a non-rigid struture

whih is translated in the ease of adding new funtionality. The life yle of the

appliation for employee is very similar to that desribed.



4.1 Tehnial Analysis 97

4.1.2 Communiation between analysis tool and Mantis

The other major system interation ours between the tool for data analysis

and Mantis database. This type of interation is made possible by the use of

a servlet that works in a very similar way to the Java daemon: based on the

passed parameters is evoked a spei� method. In this ase the involved entities

are only two, and then the ommuniations management is muh simpler than

the ase analyzed above.

The proess, in part already desribed, starts with login of the employee. The

servlet, still running on the server, heks if there is a user with these redentials

and if he has permission to work with Mantis database. In any ase, appliation

forwards the request from servlet to index.jsp.

Listing 4.14: Analyzer.java

1 username = reque s t . getParameter ( "username" ) ;

2 password = reque s t . getParameter ( "password" ) ;

3 a t i on = reque s t . getParameter ( " a t i on " ) ;

4

5 . . .

6

7 swi th ( a t i on ){

8 ase " l o g i n " :

9 r eque s t . getRequestDispather ( " index . j sp " )

10 . forward ( request , r e sponse ) ;

11 JSONObjet l og in_ob j e  t = new JSONObjet ( ) ;

12 l og in_ob j e  t . put ( "username" , username ) ;

13 l og in_ob j e  t . put ( "password" , password ) ;

14 l og in_ob j e  t . put ( " s e r v e r " , s e r v e r ) ;

15

16 Log i n In t e r f a  e l o g i n = new Log inIn fo ( ) ;

17 i sConneted = l og i n . l o g i n ( l og in_ob j e  t ) ;

18 . . .

19 break ;

20 . . .

21

22 }

The user an then interat with the page, querying the servlet through the

javasript ode. Requests are made by Javasript Ajax alls. At startup, the

appliation requires the list of omments grouped by produt and by user.

The servlet proesses requests and uses PrintWriter objet, returned by the

getWriter() method , to send data to the appliant.
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Listing 4.15: Analyzer.java

1 ase "get_produts " :

2 JSONArray produts = new JSONArray ( ) ;

3 produts = pro . getProduts ( ) ;

4 PrintWrite r out = response . getWriter ( ) ;

5 out . p r i n t ( produts ) ;

6 out .  l o s e ( ) ;

7 break ;

One we have reeived information requested, through JavaSript ode, the

appliation dynamially reates the various omponents of the page, allowing

the user to perform the required heks.
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