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Introdução

• Produzir aplicações multimídia [atraentes] não
é uma tarefa trivial

• Adaptação

– Através de várias ferramentas e fluxos de trabalho



Introdução

• A hipótese então é que o intercambo de 
informações (EA) entre as ferramentas
possibilite a adaptação em todo o ecosistema
e que isso facilite a produção de aplicações
multimídia.
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Introdução

• Quais são as estatísticas de autoria?

• Quais as técnica para extração/identificação
das estatísticas de autoria?

• Como as ferramentas podem utilizar
estatísticas de autoria?



Trabalhos Relacionados

Towards a Collaborative Code Review Plugin

(2014)

• Plugin para facilitar a identificação da qualidade
do código

• Através da análise estática do código e 
classificação a partir de aprendizado de máquia, o 
plugin é capaz de identifica e o código está ou
não bem escrito.



Trabalhos Relacionados

O QUE ? COMO ?

QUALIDADE STATIC ANALYSIS; MACHINE LEARNINGL; 
PEER CODE REVIEW



Trabalhos Relacionados

NCL-Inspector: Towards Improving NCL Code
(2010)

• Sistema para crítica de código NCL

• Componentes:
– Rule-based critique system

– Possibility of writing rules following either the 
imperative or the declarative paradigm



Trabalhos Relacionados

NCL-Inspector: Towards Improving NCL Code
(2010)

• Componentes:

– Rules selection at runtime

– Possibility to add production rules at runtime 

– Development environment integration

– Problems explanation and correction suggestion 
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O QUE ? COMO ?

QUALIDADE STATIC ANALYSIS; MACHINE LEARNINGL; 
PEER CODE REVIEW

[POSSIBIIDADE DE] ERROS RULES; PATTERN MATCH



Trabalhos Relacionados

An Approach to Verify Live NCL Applications

(2012)

• Descreve uma cadeia de ferramentas para
verificação da consistência temporal e espacial
de aplicações NCL.
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TEMPORAL AND SPATIAL CONSISTENCY TRANSLATION TO LOGICAL FORM.



Trabalhos Relacionados

Visualizing the workflow of developers

(2013)

• Apresenta uma abordagem visual para
visualizar atividades dos desenvolvedores
dentro da IDE
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Fig. 2: DFl ow-Web, composed of (1) a Navigation Bar, (2) a Session Log, (3) a Timeline, and (4) the Visualization Canvas.

Figure 2 shows DFlow-Web, the front-end of DFlow,

implemented as a web application. It is composed of:

1) Navigation Bar toconfigure thevisualization andbrowse

information.

a) Select Session Menu to let theuser to select thesession

she wants to analyze.

b) Session Information Panel to provideadditional pieces

of information about the session.

c) Replay Menu to step into thesession (i.e., start & stop)

and to configure the speed of the animations.

2) Session Log to show atime-ordered textual description

of each event that happened during a session.

3) Timeline to represent theeventshappening in asession

divided according to their category: handling, navigating,

inspecting, and editing.

4) Visualization Canvas for the interactive visualizations.

a) Entity Information Panel to reveal additional pieces of

information about the hovered entity.

A. Visualizing a Development Session

Wedevised acustom visualization to depict adevelopment

session. Figure3 showstheprinciplesbehind theview and the

color mappingsweusefor theentities. Wedepict adevelopment

session using adirected graph in which nodesare theentities

involved in thecurrent session (classes, methods, attributes).

The directed links (i.e., source destination) depict

“navigation-paths” and not structural relations.

Pr inciples and proportions. Nodes are either classes,

methods, attributes, or sessionhandlingevents(e.g., start, pause,

stop, resume). The radius of a node is proportional to the

number of eventson that entity in thesessions (i.e., how many

timestheuser interacted, directly or indirectly, with thisentity).

Wedivided events in threecategories: navigating (i.e., green),

inspecting (i.e., yellow), and editing (i.e., red). Navigation

events are the less intrusive events (they do not modify the

entity) whileeditingeventsrepresent the“real” editingactivities

(e.g., adding/modifying amethod/class). Inspection eventsdo

not modify theentity, but represent deeper formsof navigation

(e.g., inspecting the internals of an object). Class and method

nodesaredepictedaspiechartspresentingtheevent distribution

of that entity at aglance. Handling eventsaredepicted in grey.

Links depict “navigation paths” between entities, e.g., if the

developerscreatesCl ass Aandright after browsestheMethod

f oo of Class B (i.e., B#>>f oo) DFlow-Webdrawsadirected

link from Cl ass A to B#>>f oo.

The width of the link is proportional to the number of

occurrences of that navigation path in thesession. Weuse the

color to present information about the age of the links. We

divided links in quartiles, according to their age. For thefirst

threequartiles(i.e., old links) weused threetonesof gray with

increasing saturation, while for the last quartile (i.e., themost

recent links) we use a gradient from blue to red.

Classnodesand session handling nodesarepositioned on

ahorizontal line, whosex-coordinate represents the temporal
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Fig. 3: Visualizing development sessions. The figure shows the principles behind the view and the color mappings used.

dimension of asession. Method nodesand attributesarenot

mapped to that timescale, but they takethex-position of their

owner node (i.e., aclassnode), unless theowner node isnot

part of thevisualization. Thisvisual cuehelpsone to perceive

to what extent a class has been touched during a session.

Thebottomtimelinepresentsanoutlineof thesession, where

eachrectangleisanevent. Thecolor of eventsfollowsthesame

color scaleof thepie-charts. They-coordinateof eachrectangle

represents oneof the four categories of events (i.e., handling,

navigation, inspection, and editing). Thex-coordinate of each

rectangle represents the timestamp of the event it depicts.

B. Interacting with DFl ow-Web

DFlow-Web is interactive. The user can pan (i.e., drag &

drop) and zoom(i.e., mousewheel) theview inside thecanvas

of DFlow-Web (Figure 2.4). The zoom performs an x-axis

rescale and restricts the time interval being displayed. This

helpsto better understand thevisualization at timestepswhere

events have a high density. The user can also drag & drop

singlenodesto better understand linksbetween thenodes. The

“Replaymenu” (Figure2.1-c) o↵ersadditional meanstointeract

with theview. DFlow records all the timestepsof asession,

andDFlow-Webisabletoproduceananimation of thesession

where the view evolves together with the session. Figure 4

shows three time steps from the evolution of a session.

Fig. 4: Three time steps of the same session.

C. Under the Hood

DFlow-Pharo contains asuiteof profilerswhich seamlessly

observesand recordsall theIDE interactionsof thedevelopers.

Theprofilers produce a large amount of raw data which, in

addition to somemetadata, composea “development session”.

Another component, the session analyzer, receives the data,

minesthem, andproducesaJSONrepresentationof eachsession.

Thefront-end, DFlow-Web, receivessuchJSONfiles, constructs

the visualizations, and lets the user interact with them.

D. The Corpus

DFlow features 20 recorded development sessions, summa-

rized in Table I. Most of the sessions were recorded by the

first author of thispaper whiledeveloping DFlow itself, while

sessions 16 and 18 arecourtesy of Mr. Andrei Chiş, aPh.D.

student from the University of Bern.

Duration Events

No. Type (d:hh:mm:ss) Navigation Inspection Editing Total

1 General 0:00:01:04 10 4 3 21

2 General 0:00:02:17 30 2 16 52

3 Bug-fixing 0:00:02:52 22 1 0 27

4 Enhancement 0:00:05:13 42 0 2 46

5 Bug-fixing 0:00:05:19 20 0 1 23

6 Enhancement 0:00:06:46 47 2 5 56

7 Enhancement 0:00:09:57 58 5 15 82

8 Enhancement 0:00:17:23 131 4 26 165

9 Enhancement 0:00:21:35 223 0 32 257

10 Enhancement 0:00:27:39 101 14 24 141

11 Refactoring 0:00:35:15 211 1 92 308

12 Enhancement 0:03:26:21 457 126 54 651

13 Bug-fixing 0:06:34:43 319 25 34 386

14 Enhancement 0:06:40:55 385 88 63 544

15 Refactoring 0:20:59:00 896 26 183 1115

16 General 0:23:30:48 1200 135 113 1454

17 Bug-fixing 1:00:41:59 160 9 14 187

18 General 0:01:48:42 466 92 52 612

19 Enhancement 2:18:32:36 58 0 10 70

20 Enhancement 3:16:39:23 823 80 142 1081

TABLE I: The current corpus available to DFl ow.
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Trabalhos Relacionados

Visualizing developer interactions

(2014)

• Abordagem visual para entender e 
caracterizar sessões de desenvolvimento a 
partir da pespectiva da UI.

• Eventos
– Navigation, Inspection, Editing, and Window. 
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Fig. 5: Our visualization explained.

Once we created all the associations between main and

small-windows, we apply the time-based horizontal layout:

Thehorizontal coordinateof each container, or track, represent

the open time of the main window that dominates it. The

width of the container is proportional to the lifespan of the

main window. The height of the container varies according

to thenumber, and position, of short-windows. In thegeneral

caseall short-windowsof atrack arepositioned at thesamey-

coordinate. However, incaseof twooverlappingsmall-windows

(i.e., their lifespans overlaps), the layout pushes the second

small-windowdown. Thelayout considersthewindowsinorder

of appearance, i.e., sorted by open time. They-coordinate of

containers is used only to avoid overlapping between them.

A window is represented by a line, thewindow backbone.

The length of this line is proportional to the lifespan of the

window that represents. Window interactions, i.e., events, are

positioned on this line. Each event isabox with fixed height.

Its length is proportional to the duration of the event. The

x-position of the event on the window backbone represents

time, i.e., time di↵erence between the timestamp of theevent

and theopen timeof thewindow. Thecolor identifies thetype

of theevent: open(blue), activate(green), resize/move(yellow),

collapse/expand (orange), and close (red). When thewindow

backbone is visible, i.e., not covered by boxes representing

events, it means that the window is currently open but not

in focus. In addition to window events, on each window, the

visualization showsared dot when asourcecodeedit event

happens. This visual clue helps to identify which windows

were used to perform source code changes.

TheUI View in Practice: Thevisualization in Figure5.a

depicts 4 tracks of windows. Themain window of tracks 1, 3,

and 4 remain open after thesession end, i.e., there isno close

event and the window backbone continues until the session

end. On track 1 there are 2 small-windows, on the second

track there isonly one. The remaining tracks only havemain

windows. Towards theend of track 1 wecan seethat themain

window getsminimized and remains collapsed for the rest of

thesession, i.e., light orangewindow backbone. On track 2,

magnified in thefigure, themainwindow isopened, thenactive

for sometimeand resized (or moved). Afterwards, it remains

active for another time interval and is then quickly resized or

moved again. Then an edit event happens on this window, i.e.,

red dot. After sometimethewindow is resized again and then

asmall-window isopened that remains open for a little time

beforegivingcontrol back to themain window. After thistime,

the main window remains active until the focus is given to

another window (i.e., themain window of track 1). When the

focus isback to this track another edit event happensand after

some time the window, and the track, terminate.
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Trabalhos Relacionados

How are Java software developers using the Elipse IDE?

(2006)

• Mylar Monitor is a standalone framework that 
collects and reports on trace information 
about a user’s activity in Eclipse. 



Trabalhos Relacionados

How are Java software developers using the Elipse IDE?

(2006)

• Eventos:
– preference changes

– perspective changes

– window events, selections

– periods of inactivity

– commands invoked through menus or key bindings

– URLs viewed through the embedded Eclipse browser. 
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Trabalhos Relacionados

PoliFacets: um modelo de design da metacomunicação de 
documentos ativos para apoiar o ensino e aprendizado de 

programação

(2014)

• Apoiar o ensino e o aprendizado de racioncío computacional

• Ajudar a aumentar a consciência dos autores sobre os
programas que eles estão construindo.
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Trabalhos Relacionados

Towards Self-Adaptive IDEs
(2014)

• “self-adaptive IDEs: IDEs that collect, process, 
and leverage the interactions of developers 
with different information sources to better 
support the workflow of developers.”

• Retrospectively or at Run-time 



Trabalhos Relacionados

Towards Self-Adaptive IDEs
(2014)

• live/adaptive visualizations
• interaction-based recommender systems
• adaptive user interfaces (UI)



Conclusão

O QUE ? COMO ?

QUALIDADE STATIC ANALYSIS; MACHINE LEARNINGL; 
PEER CODE REVIEW

[POSSIBIIDADE DE] ERROS RULES; PATTERN MATCH

TEMPORAL AND SPATIAL CONSISTENCY TRANSLATION TO LOGICAL FORM.

UI EVENTS VISUAL APPROACH; STATIC ANALYSIS 

UI EVENTS VISUAL APPROACH; STATIC ANALYSIS 

UI EVENTS; PREFERENCES; ORGANIZATION MONITOR (RUN-TIME)

SEMÂNTICA* VISUAL APPROACH; STATIC ANALYSIS;

UI EVENTS; SEMÂNTICA*; ORGANIZATION VISUAL APPROACH; STATICA ANALYSIS; 
MONITOR



Conclusão

• Desenvolver de uma ferramenta capaz de 
capturar as estatisticas de autoria entre as 
mais diversas ferramentas

• Especificar as estatisticas de autoria de um 
modo que facilite o intercambio de 
informação entre as mais diversas ferramentas



Conclusão

• Desenvolver uma ferramenta para facilitar a 
recuperação de informação da base de 
estatísticas de autoria


