Houston: We are in overload

Gail Murphy
University of British Columbia

Note: This presentation involves many animations, videos , etc. Some of these are available
on-line (avi files will attempt to play). Those that are not are indicated.

Material in this talk is licensed under a
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* create an instance of a simple graph with controls to

* demo the zoom features=.
-
it

= public MMalseibSds) () {

f/ create a simple graph for the demo
graph = TestGraphs.getOneComponentGraph() »

final Layout layout = mew ISCMLayout (graph):;
PluggableRenderer pr = new PluggableRenderer{);
vv = new VisualizationViewer (layout, pr):
ff add my listener for ToolTips
vv.setToolTipFunction (new DefaultToolTipFunction() )
!/ ww.setGraphMouse (new ES5GraphMouse (vw)):
vv.setPickSupport (new ShapePickSupport(}):

// create a frome to hold the graph

final JFrame frame = new JFrame();
frame.getContentPane () ;
JPanel panel = new JPanel (new BorderLayout()):
panel . add(vv) ;

Container content =

|2 Problems [ @ Javadoc ||% Dedaration |@‘ Progress | <’ Search | El console &7 S

=

<terminated> ZoomDemo [Java Application] C:\Program Files\avaljre1.5.0_08\bin\iav . 3¢ % | Ex EE|EIE| = E-r
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= public ZoomDemo () {

create a simple graph for the demo
graph = TestGraphs.getinelomponentisraphl()

final Layout layout = new I50MLavout (graph);
PluggableRenderer pr = new PluggableRenderer():;

vv = new VisualizationViewer (layout, pr):
add my listener for ToolTips
vv.setToolTipFunction (new DefaultToolTipFunction()) s
vv.setGraphMouse (new ES5GraphMouse (vy)):

vv.setPickSupport (new (y):

create a frome to hold the graph

T ) ) final JFrame frame = new JFrame t};
+ mpleGraphDraw
] S b =ra ra _IJava Container content = frame. getCnntentPane t :|' H
+ tDem
Su La?nu =mo.Java JPanel pa.nel = new JPanel ﬂnew BnrderLaynut “' ]' H

m TreeLayoutDemo.java

m TwoModelDemo. java

4] UnicodeLabelDemo. java

m VertexImageShaperDemo.java

= [J] ZoomDemo.java (2 Problems | @ Javadoc @ Dedaration | = Progress | <+ Search Bl Console &2

= Gi'; ZoomDemo . L i ; X L - — N
& main(String[l) <terminated > ZoomDemo [Java Application] C:\Program Files\Java'ijrel. 5.0_08'binjav % % E EE|EIE| = r
& dialog
4 graph
&y
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panel.add (vv) ;
content.add (panel) ;
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m BasicRend . | < renderer : Renderer
m Clusteringl % Create an instance with passed parameters. || % toolMpFunction : ToolTipFunction
m Edgelabel | I 4 renderingHints : Map
.LT—I GraphEditr * @param layout The Layvout to apply, with its || - < pickSuppart : PickSuppaort
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m InternalFr: Lo U | IR S <  pickEventlistener : [temlistener
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m InternalFr: protected Itemlistener shlel<RtaamEaeItss: = = [F e L nickEventl istener @ Ttemlistener
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E ShowLayo L = | I ef VisualizationViewer({Layout, Renderer, Dim
m SimpleGraj protected Graphics=2D offscreenz2d:; | e © ° visualizationViewer(VisualizationMode!, Rer
E Sublayoul | i® £ VisualizationViewer (VisualizationModel, Rer
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[#-4J]| Unicodela
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ava - NavigationAnimation/src/edu/ucifics/jung/visualization/VisualizationYiewer.java - Eclipse SDK
Edit Source Refactor Mavigate Search Project Run Window Help

& i 0-Q  EHEG OB (M) E - H G 7| &) 1ava |
m ZoomDemo.java m ShapePidSupport.java m VisualizationViewer java &5 m PidkSupport.java =g
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FET
* ffparam pickedS5tate The pickedState to set.
=/
public vold setPickedState (PickedState pickedState) |

if (el 4R INAREIldiths '— null && this.pickedState '= nmll) {
thiz.pickedState.removeltenlistener (pickEventlistener) ;
}
thiz.pickedState = pickedState;
if (renderer !'= nmll)} {
renderer.setfickedlay (pickedState) ;
¥
if(pickEventListener — nnll) {
pickEventListener = new ltemlistener() {

poblic volid itemStateChanged (ItemEvent e) {
repaint ()

¥:
¥
pickedState.,.addltemlistener (pickEventlListener) ;

= frw
* @retnrn Returns the pickSupport.
*f
= public PickSupport getPickSupport() {
retorn pickSupport;
¥
= LT
¥ @param pickSupport The pickSupport to =set.
*f
= poblic void setPickSupport (PickSupport pickSupport) {
thiz.pickSupport = pickSupport:

(£

A* Writable Smart Insert | 1135: 29



ava - NavigationAnimation/src/edu/ucifics/jung/visualization/VisualizationYiewer.java - Eclipse SDK
Edit Source Refactor Mavigate Search Project Run Window Help

~HEiH-0-Q  BHECG- @S (M) HF e e £ (&) 3mve |

'ac &4 'E: Hier | — O m ZoomDemo.java m ShapePidkSupport.java m VisuglizationViewer.java &2 m PickSupport.java T
= retorn;
_ = . pick(picked, false):
) S picked = nmll;
AddModeDemo. java ~ repaint () ;
BasicRenderer.java }
ClusteringDemo. java poblic void mouseDragged (MouseEvent e) {
EdgelabelDemo.java if (picked == null)
GraphEditorDemo.java retorn:
GraphZoomScrollPaneDem Point2D p = inverseViewTransformie.getPoint()):
InternalFramesSateliteViey
LensDemo. java model . getGraphLayout () . forceMove (picked, p.getX(), p.get¥()):
MultiviewDemo. java repaint () ;
MavigationViewer.java ¥
PersistentLayoutDemo.jay
PluggableRendererDemo.; Eo. poblic void mouseMoved (MouseEvent &) {
RankingDemo.java — retorn:
RankingDemoDriver.java 1
satelliteViewDemo.java = Jn
ShortestPathDemo.java * Eses java.awt.event.MouseWheellistenerfmouseWheselMoved |(java.awt.event.MouseWheelEvent)
ShortestPathDemaDriver., w7
Showlayouts.java o s public void mouseWheelMoved (MouseWheelEvent ) {
SimpleGraphDraw. java retorn:
SublayoutDemo.java }
TreeLayoutDemo,java 1
TwoMaodelDemo.java
UnicodeLabelDemo.java £ | %
VertexImageShaperDema = = =
ZoomDemo. java |2 Problems | @ Javadoc @ Dedaration | ©. Progress | < Search &2 El console 7
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| m SpringLayout.java
1 EI StaticLayout.java
1 m StatusCalback.java
1 m VertexColorToVerte

retorn; o
pick(picked, false):
picked = nmll;
repaint() s

H
public wvoid tHnuseEvent ey {
if (picked == nmll)
retorn;
Point2D p = inverseViewIransform(e.getPoint()) !
model . getGraphlLayout )} . forceMove (picked, p.getX(), p.get¥|
repaint() s
H

public void mouseMoved (MouseEvent &) {

retorn;
¥
e
*# [ilzee java.awt.event.MouseWheellistenerimouseWheelMoved (java
=f
public vold mouseWheelMoved (MouseWheelEvent e) {

retorn; B
¥

| £

< |

|
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information

source code
search results

file containment

type hierarchy

class structure



overload ?

50 lines
3 search hits
60 file items

5 type items

25 class items




information overload?

source code
gTOWS tO

search results hundreds
and

thousands
type hierarchy for

file containment

complete task

slass structure




mismatch

Cartoon not licensed for web version




this talk is about...

mismatches between
programmers and tools

enabling focus and flow for
programmers




understanding mismatches

B Richard Scarrys




understanding mismatches




mismatch #1

questions programmers ask

VS,

questions tools answer




Which type represents
this domain concept?

Who implements this interface?

What are the differences What are the parts
between these types? of this type?

How are these types related?

What data can we What code is involved in
access from this object? the implementation

of this behaviour?

Sillito, Murphy, De Volder, FSE 2006




What are the differences
between these types?

Type hierarchy of "edu.uciics.jung.visualization.Layout”:

ISOMLayout
Flayout
KkLayoutInt
springlayout
DAGLay
-taticLayout
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[% package Explorer 52 = O|[ ] #ayout.java )] KiLayoutjava &3 P4 =0 EE Qutline &7 N - ] \S e ¥t ¥ =0
Bl&| & T ww -~ 1 edu.ud.ics.jung.visualization. contrib -~
© setPickSupport{PickSi # " @ ‘= import dedarations
# setRenderer(Renden N =43 KxLayout
# setRenderingHints(M - a
& setscale(double, dou ) 2 currentlteration : in
& setScale(double, dou ) 2 maxiterations
© setTextCalback(Stat ) 2 status : String
© setTooMpFunctionT - b doule
@ setTooMipListener(Tc 3 @ Kid
)-/ setTranslate(double, public class KFLayout extends AbstractLayout o dm I
@ setViewTransformer( o adjustForGravity
@. setvisble(bookean) § private double EPSILON = 0.1d: o exchangeVertices n
G startQ) @ vertices
@. stateChanged(Chant private int currentIteration; o xydata : C
@ stop) private int maxIterations = 2000; distance
@ suspend() private String status = "E yout"; diameter
@. transform{Point2D) length_factor e
& translate(double, dot private double L; disconnected_multiplier : double
@ unsuspend() private double K @ ° KkLayout(Graph)
@ viewTransform{Point private double(] © ° KKLayout(Graph, Distance)
@ willRender(Edge) @ setlengthFactor(double)
B wilRender(Vertex) private boolean adjustForGravity = true; @  setDisconnectedDistanceMultiplier (double)
- [J] ZoomPanGraphMouse java private boolean exchangeVertices = true; @ a getStatus
@ package.html @  setMaxlterations(int)
2-f8 edu.udi.ics.jung.visualization.cor private Vertex[] vertices; @ .. isIncremental()
&-[3] Arrow.java private Coordinates[] xydata: @ - incrementsAreDone()
4-[J] BirdsEyeGraphDraw.java . © a initizlize_local() tion/contrib/KKLayoutInt. java - Eclipse SDK
& yJ] Cirdelayout.java © « initizizeLocations()
i 1] DAGLayout.java - . initialize_local_vertex{Vertzx) 0 GER
-] KeLayout.java e @ . advancePositions() 2 e 5. _
@-1J] KéLayoutint.java protected Distance distance; @  adjustForGravity() ! 19 = ‘-' e 55| glj Java =
@-}J) Treelayoutjava | @  setAdjustForGravity(boolean) [ b = Oz 3 % @ = =
)pad@ge.hmjﬂ < 3 @  getAdjustForGravity() 2 L aoutint iz : =Rl Ou_:\ns bt ® &az W ol e wl =
- ~| L edu.ud.ics.jung. visual ' i ”~
< i EdU-UD.ICs‘]ung.\ﬂsuahzahnr\‘c:r &% .Problams @ Javadoc | [E, Dedaration | Progress [ 4" Search | E Console | 23® Call Hierarchy 3% She|ely ] - #--“=  import ded;rafo:l:uahzamn contrb
e edu.udi.ics. jung. visualization. contrib.KKLayout.EPSILON : double - NavigationAnimation/src =17 Kayoutint
e o EPSILON : float
@ setRenderer(Renden - o currentIteration : int
i@ setRenderingHints(M i o maxlterations : int
& setScale(double, dou - o status : String
}.-J/ setScale(double, dou - oot
© seffextCalback(Stat . F K double
@ setToolMipFunction(T o o dm:int[]
& setTooMplistener(Tc public class KEKLayoutInt extends Abstractlayou o adjustForGravity : b
& setTranslate(double, (private static = o exchangeVertices : 5
@ setviewTransformer( o wertices I
@. setVisble(boolean) private float EPSILCN = 0.1f; o yydata:C 0
i start) unweightedShortestPaths : Unweig
@. stateChanged(Chang private int currentIteration; & diameter : int
& stop() g private int maxIterations = 2000; ' K¥LayoutInt{Graph)
@ suspend() private String status = "EKKLayoutInt™; @ o getStatus()
@. transform{Paint2D) Pair key: @  setMaxIterations(int)
& translate(double, dot @ . isIncremental()
@ unsuspend() private int L; the ideal lengtl @ . incrementsAreDone()
@ viewTransform(Point private static final double K = 10000; a initiglize_local()
B wilkender(Edae) private int[] dm; a initislizelocations()
B wilRender(Vertex) getDistance(Vertex, Vertex)
®-[J] ZoomPanGraphMouse.java private boolean adjustForGravity = truoe: o initialize_local_vertex(Vertex)
P package.html private boolean exchangeVertices = trume; © - advancePositions()
= edu.udi.ics.jung.visualization.cor ©  adjustForGravity()
= [1] Arrow.java private Vertex[] vertices; @ setAdjustForGravity(boolean)
=-[J] BirdsEyeGraphDraw.java private Coordinates|[] xydata; © getAdjustForGravity()
+4J] Circelayout.java @ setExchangeVertices(boolean)
#-1J] DAGLayout.java o @ getExchangevertices()
*)| KKLayout.java b “ B calcDeltaXy(int) 3B
+ )| KklayoutInt.java < ¥ < S
*:J] Treelayout.java

[Z: Problems | @ 3Javadoc |, Dedaration & Progress | 4" Search | Bl Console | |2 Call Hierarchy &%

Writable Smart Insert 44: 20



File Edit Source Refactor

%-0- Q-

Navigate Search Project Run

Window  Help

]

J

EEHE  ®O A PR ER R SRR 5 (& 1ove
[% package Explorer 52 = O|[ ] #ayout.java )] KiLayoutjava &3 P4 =0 EE Qutline &7 N - ] \S e ¥t ¥ =0
Bl&| & T ww -~ 1 edu.ud.ics.jung.visualization. contrib -~
© setPickSupport{PickSi # " @ ‘= import dedarations
# setRenderer(Renden N =43 KxLayout
# setRenderingHints(M - a
& setscale(double, dou ) 2 currentlteration : in
& setScale(double, dou ) 2 maxiterations
© setTextCalback(Stat ) 2 status : String
© setTooMpFunctionT - b doule
@ setTooMipListener(Tc 3 @ Kid
)-/ setTranslate(double, public class KFLayout extends AbstractLayout o dm I
@ setViewTransformer( o adjustForGravity
@. setvisble(bookean) § private double EPSILON = 0.1d: o exchangeVertices n
G startQ) @ vertices
@. stateChanged(Chant private int currentIteration; o xydata : C
@ stop) private int maxIterations = 2000; distance
@ suspend() private String status = "E yout"; diameter
@. transform{Point2D) length_factor e
& translate(double, dot private double L; disconnected_multiplier : double
@ unsuspend() private double K @ ° KkLayout(Graph)
@ viewTransform{Point private double(] © ° KKLayout(Graph, Distance)
@ willRender(Edge) @ setlengthFactor(double)
B wilRender(Vertex) private boolean adjustForGravity = true; @  setDisconnectedDistanceMultiplier (double)
- [J] ZoomPanGraphMouse java private boolean exchangeVertices = true; @ a getStatus
@ package.html @  setMaxlterations(int)
2-f8 edu.udi.ics.jung.visualization.cor private Vertex[] vertices; @ .. isIncremental()
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ITmplements the Kamada-Kawail algorithm for o

*# Does not respect filter calls, and sometime
s

= see "Tomihisa Kamada and Satoru Eawai: An
= zsee "Tomihisa Kamada: On visualization of
-

* @anthor Masanori Harada

*f

public class EFLayout extends AbstractLayout {

a?
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private douoble EPSILON = 0.1d;

private int currenctlteration;

private int maxTterations = 2000;

private String status = "EEKLavout™;
private douoble L; the ideal L
private douoble K = 1; arbitrary g

private douoble[][] dm: distance mat:
private boolean adjustForGravity = troe;
private boolean exchangeVertices = troe;
private Vertex[] wvertices:;

private Coordinates[] =xydata;

e
* Retrieves graph distances between wvertl
*f

protected Distance distance;

A

| 4

edu.ud.ics.jung. visualization. contrib. KkLayout. EFSILON : double - NavigationAnimationfsrc

}}4 = E
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#  edu.ud.ics.jung. visualization. contrib

a_
=

import dedarations

= 9 KKLayout

& @ & & ® oo ¢ ¢ O O OO O O OO O O

EPSILOM : double
currentlteration @ int
maxIterations : int

status : String

L : double

K : double

dm : double[][]
adjustForGravity : boolean
exchangeVertices : boolean
vertices : Vertex[]

xydata : Coordinates[]
distance : Distance
diameter : double
length_factor : double
disconnected_multiplier : double

c KKLayout{Graph)
c KKLayout(Graph, Distance)

setl engthFactor{double)
setDisconnectedDistanceMultiplier(double)
getstatus()
setMaxIterations(int)
isIncremental ()
incrementsAreDone ()
initialize_local()
initializeLocations()
initialize_local_vertex(Vertex)
advancePositions()
adjustForGravity()
setAdjustForGravity(boolean)
getAdjustForGravity()
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@ suspend() private String status = "E yout"; diameter
@. transform{Point2D) length_factor e
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@ viewTransform{Point private double(] © ° KKLayout(Graph, Distance)
@ willRender(Edge) @ setlengthFactor(double)
B wilRender(Vertex) private boolean adjustForGravity = true; @  setDisconnectedDistanceMultiplier (double)
- [J] ZoomPanGraphMouse java private boolean exchangeVertices = true; @ a getStatus
@ package.html @  setMaxlterations(int)
2-f8 edu.udi.ics.jung.visualization.cor private Vertex[] vertices; @ .. isIncremental()
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i 1] DAGLayout.java - . initialize_local_vertex{Vertzx) 0 GER
-] KeLayout.java e @ . advancePositions() 2 e 5. _
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& setTooMplistener(Tc public class KEKLayoutInt extends Abstractlayou o adjustForGravity : b
& setTranslate(double, (private static = o exchangeVertices : 5
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@. setVisble(boolean) private float EPSILCN = 0.1f; o yydata:C 0
i start) unweightedShortestPaths : Unweig
@. stateChanged(Chang private int currentIteration; & diameter : int
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& package.htm| < 3| % & = YA ~ #  edu.ud.ics.jung. visualization, contrib ~
. w8 edu.un.lcs‘]ung.wsuahzahnn‘c:r" i roblems [ @ Javadoc [ Dederation [& Progress | 47 seard - r—— w + :ﬁ\ import dedarations
- = = z - # = § KKLayoutnt
ahe edu.uc.ics. jung. visualization, contrib. KKLayout. EPSILON : double - NavigationAnimation/src #® setPickedstate(Pide * i VEPSILON float
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& setTooMplistener(Tc public class KEKLayoutInt extends Abstractlayou o adjustForGravity : b
& setTranslate(double, [/private sStatic = @ exchangeVertices : -
@ setviewTransformer( o wertices )
@. setVisble(boolean) private float EPFSILCON = 0.1f; o yydata:C 0
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@ unsuspend() private int L; the ideal lengtl @ .. incrementsAreDone()
@ viewTransform(Point private static final double K = 10000; 7 a initislize_local()
B wilkender(Edae) private int[] dm; * a initislizelocations()
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#-1J] DAGLayout.java o @ getExchangevertices()
#-1J] KkLayout.java - v B calcDeltaXy(int) 3
+ )| KklayoutInt.java < > < S
< 2 iJ] Treelayout.java 5 [Z: Problems | @ 3Javadoc |, Dedaration & Progress | 4" Search | Bl Console | 12# Call Hierarchy 2 Helef | - ¥ T O

O Writable Smart Insert 44: 20



ava - NavigationAnimation/src/edu/ucifics/jung/visualization/contrib/KKLayoutint. java - Eclipse SDK
Mavigate Search Project Run  Window Help

@ B0 BEG BS S

= B8 m Aayout.java

= —J,l":-es

Edit Source Refactor

'ackage Explorer 3

% | B §| %
,9/ setOffset{double, do
¥ setPickedState(Picke:
@ setPidSupport{PickS:
% setRenderer(Renden
i® setRenderingHints(M
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@ setToolTipFunction(T
@ setToolTipListener(Tc
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@ setViewTransformer(
& setVisible(boolean)
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2. stateChanged(Chanc
@y stop()
@ suspend()
@&. transform(Point2D)
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# less memory than the classic EELayout,

1] KKlayoutInt.java &2 Py = B

Y

ITmplements the Kamada-Kawail algorithm for o

but

* Does not respect filter calls, and sometime

. L8
= see "Tomihisa Kamada and Satoru Eawai: An

= gee "Tomihiza Kamada: On visualization of

1

* @anthor Masanori Harada

*

public class EFLayoutInt extend=s AbstractLayow
ffprivate static final Object KK _KEY = "KE

,G/ translate{double, dou B

@ unsuspend()
& viewTransform(Point
E wilRender(Edge)
E wilRender{Vertex)
m FoomPanGraphMouse.java
i@ package.html
= L-E edu.ud.ics.jung. visualization. cor
m Arrow.java
m BirdsEyeGraphDraw.java
lT_I CirdelLayout.java
m DAGLayout.java
m KKLayout.java
m KKLayoutInt.java
m Treelayout.java
I ¥

a?

private

private
private
private

S fprivate Pair

float EPFSILON = 0.1f;

int currentlIteration;
2000 ;
"EFLayoutInt™;

int maxTterations =
String status =

key;

private int L; the ideal lengt
private =tatic final douoble K = 10000;
private int[] dm; diztance matrix
private boolean adijustForGravity = troe;
private boolean exchangeVertices = truoe;
private Vertex[] wvertices;
private Coordinates[] =yvdata:s
JlerH

* Stores graph distances between vertices o

I >
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#  edu.ud.ics.jung. visualization. contrib
‘= import dedarations

f.i KKLayoutInt

EPSILOM : float
currentlteration @ int

maxIterations : int

status : String

L :int

K : double

dm : int[]

adjustForGravity : boolean
exchangeVertices : boolean
vertices : Vertex[]

xydata : Coordinates[]
unweightedshortestPaths : Unweioghtedsh
diameter : int
K¥LayoutInt{Graph)

» getStatus()

setMaxIterations(int)
isIncremental()
incrementsAreDone )
initialize_local()

.« initializelocations()

getDistance(Vertex, Vertex)

O o initialize_local_vertex(Vertex)
@ - advancePositions()

E & O

w :
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adjustForGravity()
setAdjustForGravity(boolean)
getAdjustForGravity ()
setExchangeVertices{boolean)
getExchangeVertices()
calcDeltaX Y (int)
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mismatch #2

information programmers need

VS,

information tools show




“In a delocalized plan, pieces of code that are conceptually
related are physically located in non-contiguous parts of

the program”

— Soloway, Pinto, Letovsky, Littman and Lampert, CACM 1988

“the programmers’ central goal for each maintenance task
was to collect a working set of task-relevant code
fragments”

— Ko, Aung, Myers, ICSE 2005
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mismatch #3

strategies programmers use

VS,

strategies tools support




Allen, Murphy, de Alwis, 2007
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this talk is about...

mismatches between
programmers and tools

1. questions

2, infomﬂati%li)la‘b1i1'1g focus and flow for

3. strategies programmers













enabling focus

structure




mismatch #1: questions

currently




mismatch #1: questions

with Ferret
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mismatch #1: questions

with Ferret

sphere #2
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mismatch #1: questions

with Ferret
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mismatch #1: questions

with Ferret

focus  flow

based on a small diary study
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mismatch #2: information &8
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mismatch #2: information

with Mylyn
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mismatch #2: information

with Mylyn

(demo portion unavailable on-line)
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mismatch #2: information

with Mylyn
focus flow

based on a field study
and huge user community (1M+ downloads)
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with web-style navigation

demo unavailable on-line
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mismatch #3: strategies

with web-style navigation

focus flow




a lurking problem

video used in talk unavailable on-line
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a looming problem

more artifacts, looser structure




what to do?

1. enhance system structure
model

2. rethink the model(s)
behind the tools




meghan allen
john anvik

elisa baniassad
wesley coelho
davor cubranic
brian de alwis
rob elves
thomas fritz
jan hannemann
lyndon hiew
reid holmes
mik kersten
seonah lee
shawn minto
martin robillard
izzet safer
david shepherd
ducky sherwood
annie ying
trevor young
robert walker
and others!




50...

information

information

information

Cartoon not licensed for web version

information

information

Information

information




mismatch

questions information strategies




cartoon not licensed for web version

{add, compute, present} information

with focus and flow

to manage information effectively




