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The Human Interactions in Programming team
studies software engineering...

...as if it were done by people...

..working together.
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INFORMATION NEEDS
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information type

What have my coworkers been doing?

What code caused this program state?

In what situations does this failure occur?
What is the program supposed to do?

How have resources | depend on changed?
What code could have caused this behavior?
How do | used this data structure or function?
Why was this code implemented this way?

Is this problem worth fixing?

What are the implications of this change?
What is the purpose of this code?

What's statically related to this code?

Is this a legitimate problem?

Did | follow my team's conventions?

What does the failure look like?

Which changes are part of this submission?
How can | coordinate this with other code?
How difficult will this problem be to fix?
What can be used to implement this behavior?
What information was relevant to my task?



coworker tools brain bugs dbug code docs email specs log im TOTAL

What have my coworkers been doing? 20 8 13 2 43

What code caused this program state? 1 3 3 3 16 2 3 31

What is the program supposed to do? 9 5 1 13 28

In what situations does this failure occur? 8 3 5 2 1 27
How have resources | depend on changed? 6 12 1 4 25
What code could have caused this behavior? 5 4 2 1 1 4 1 22
How do | used this data structure or function? 4 5 11 1 21
Why was this code implemented this way? 2 2 4 1 2 8 19
Is this problem worth fixing? 12 1 1 2 16

What are the implications of this change? 13 1 14
What is the purpose of this code? 2 5 2 2 1 1 13

What's statically related to this code? 8 2 1 11

Is this a legitimate problem? 1 5 1 7

Did | follow my team's conventions? 2 1 2 5

What does the failure look like? 5 5

Which changes are part of this submission? 2 2 4
How can | coordinate this with other code? 1 1 2 4
How difficult will this problem be to fix? 1 1 1 3
What can be used to implement this behavior? 1 1 2
What information was relevant to my task? 2 2
TOTAL 83 42 30 30 24 22 22 21 16 9 3 302



The hall of shame

information Need

What code caused this program state? * 61% 21 min
Why was the code implemented this way? 44% 21 min
In what situations does this failure occur? * 41% 49 min
What code could have caused this behavior? * 36% 17 min
How have the resources | depend on changed? 24% 9 min
What is the program supposed to do? 15% 21 min
What have my coworkers been doing? 14% 11 min

* = amenable human-centered analytical tools



IR _ " Glacier |

: N.P Marias Lake
| ake * * Flathead Great Elwell
Pand i  abi Salish —\ational ‘

end =3 Cabinet | aqountains 3 Bear
rédlfeé Mountains Forest Wilderness
Coeur = |
'Alene . - - Flathead
jational T( \ Lake Swan  Bob
. ocur
F(;fxi*" d' Alene Flathead Range Marshall
) A \ i . -
one Mountains Clare Indian Wilderness Gr:

St Joe Resarvation Mission
lountains Flatheaes Range Scapegoat
St Joe“""-: % : Wilderness ¥
National . *. "2
Forest > 9 '

Big Belt

Mountains

learwater Mountains (;arnet

SPATIAL"’REPRESENTATIONS OF CODE

National Forest Helena
- Nduondl
3 Sapphire
Nez : Pl 2 Deerlodge
Mountains , :
rce |R Selway-Bitterroot National
Wilderness_-' Forest
Bitterroo! Anaconda
Nez Perce National Pintlar

. FEaract Wildarness pinacos



oo CodeCanvas - Microsoft Visual Stu o 0

File Edit View Project Build Debug Team Data Tools Architecture

Test Analyze Window Help
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-| ‘ [ |OpenNonCode
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Server Explorer

VsEditorWrapper.cs @ 3¢ FolTEa g1

Directory.cs CanvasWindowPanexaml.cs WindowFrameHost.xaml & VsEditorLayerxaml B

(2] L T

“% Microsoft.CodeCanvas.Layers.VsEditorWrapper

- | 4" SplitCurrentFragmentiobject sender, MouseButtenEventArgs €

a ,JJ Data Connections
4 [J; CodeCanvas.sdf
4 [ Tables
j Annotation
AnnotationTargetRelationship
(] Assembly
(] CodeCoverageReport
(] CodeCoverageResult
(] ControlFlowConstruct
(] Directory
[] DirectoryDirectoryRelationship
DirectoryFileRelationship

(] ExecutionStep
(] ExecutionThread
(] ExecutionTrace
(=] File
(] FileTypeRelationship
(] Fragment
(] FragmentFileRelationship
(] FragmentMemberRelationship
(] FragmentTypeRelationship
(] Group
(] GroupChildRelationship
(] Identifier
(] IdentifierLocationRelationship
j Landmark
(] LocationLocationRelationships
(=] Member
(] MemberldentifierRelationship
(] MemberLocationRelationship
(] Position
=] Project 00% - ¢

// those in the split (that is, those being split off); and those after the split.

var membersBeforeSplit = new List<Data.Member>();

var membersInSplit = new List<Data.Member>();

var membersAfterSplit = new List<Data.Member»();

var list = membersBeforeSplit;

var firstsig = this.firstSelectedMember.GetSignature();
var lastSig = this.lastSelectedMember.GetSignature();

foreach (var mem in this.Fragment.MembersInOrder)

{

if (mem.Signature.Equals(firstSig))

{

list = membersInSplit;
i
list.Add(mem);
if (mem.Signature.Equals(lastSig))
{

b

list = membersAfterSplit;

}

Debug.Assert(membersInSplit.Count > 8);

var existingFragmentPosition = database.GetOrAddPosition(workspace, this.Fragment.Key);
var oldBottomY = existingFragmentPositicn.Bounds.Bottom;

if (membersBeforeSplit.Count == @)

{
// Reuse our existing Fragment for inSplit, create a new one for aftersplit
this.Fragment.ResetMembers(membersInsplit);

existingFragmentPosition.Height = this.bottomSplity - existingFragmentPosition.Top;

positionControl.Position = existingFragmentPosition;

(2] ProjectAssemblyRelationship

(] ProjectFileRelationship Output

(=] Solution Show output from:

Build & &S =] =

(] SolutionFileRelationship
(] SolutionProjectRelationship
(] Sourcelocation

(2] TypeldentifierRelationship
(] TypelLocationRelationship
(=] TypeMemberRelationship
(=] TypeTypeRelationship
(] Workspace
» [ Replication
£a Servers
> M rdeline-laptop

warning C53@83:
warning CS3@88:
warning C53883:
warning C53@88:
warning C53888:

Build started: Project: Svstem.More, Configuration: Debug Any CPU
System.More -> C:\Hip\System\bin%DebugiSystem.More.dll
--- Build started: Project: Common, Configuration: Debug Any CPU
Common -» C:\HipyHipCommon®Commen\bin\Debug\Microsoft.Common.dll
QTWE Build started: Project: Presentation.More, Configuration: Debug Any CPU

Presentation.More -> C:\Hip\Presentationibin\DebugiPresentation.More.dll
Build started: Project: CodeCanvas, Configuration: Debug Any CPU

Identifier 'Microsoft.visuslStudic.Shell.Interop.__ VSFRAMEWORKCOMPATIBILITY' is not CLS-compliant
Identifier 'Microsoft.visuslStudic.Shell.Interop.__VSHPROPID4' is not CLS-compliant

Identifier 'Microsoft.VWisualStudio.Shell.Interop. BuildSystemKindFlags2' is not CLS-compliant
Identifier 'Microsoft.VisuslStudic.Shell.Interop.__VSUIDATAFORMAT' is not CLS-compliant
Identifier 'Microsoft.VisualStudic.Shell.Interop. VISUALEFFECTS' is not CLS-compliant

Solution Explorer

=2 EE
3 Solution 'CodeCanvas' (4 projects)
Solution Items
E CodeCanvas
4 |5 Properties
#] AscemblyInfo.cs
> Resources.resx
> |E] Settings.settings
» =2l References
» [ CSharplanguageService
4 |5 Data
» [ Importers
#] AccessModifier.cs
] Annotation.cs
#] CodeCoverageKind.cs
] ControlFlowConstructkind.cs
%] Database.cs
2] DataModel.dbml
] Directory.cs
#] ExecutionThread.cs
#] ExecutionTrace.cs
#] File.cs
] File.Document.cs
Properties
Fragment.cs File Properties
B =
Build Action Compile
Copy to Output Direct Do not copy
Customn Tool
Custom Tool Namespi

File Name Fragment.cs
Full Path CAHip\CodeCanvas\Devl(-

Build Action
How the file relates to the build and deployment
processes.




answers




[ﬂ GATetrisControl - Microsoft Visual Studio

File Edit View Refactor Project Build Debug Data Tools  Window

}g‘ /‘i’ﬁangle.{srﬂmrt Page ]beject Browser ]
- |§$GATetisCunt'ul.Triangle |§¢Gemectslndexes{:
EF 7'mal class Triangle : Figure 1
» 8
‘:‘JEamtructcuﬂ
19
208 gion Overriden Methods
21
22gtected override ArrayList GetRectsInd
23
[ pEHR ravList indexes = new ArrayList();
25i| 1t start = yPosition * columns + xPosi
26! witch{angle)
27
28 case Rotatesngle.Degl:
29 indexes.Add(start + 1);
30 indexes.Add(start + columns);
31 indexes.Add(start + columns + 1)
32 indexes.Add(start + columns + 2)
33
34 width = 3;
35 height = 2;
36 break;
37 case Rotatedngle.Deg9d:
38 indexes.Add(start);
39 indexes.Add(start + columns);
40 indexes.Add(start + columns + 1)
41 indexes.Add(start + columns * 2)
42
43 width = 2;
44 height = 3;
| i |

Community  Help

~ Any CPU
—

B[EX
i ﬁ G.ﬁ.TetrisCuntrul.Figure.GetRectsIl; ﬁ ﬁ: @ I

Terrain Map

> 1 x|

() GATetrisControl LeftT

() GATetrisControl Line

() GATetrisControl LThunder
() GATetrisControl. Figure

() GATetrisControl RightT

{ ) GATetrisControl RThunder

{ ) GATetrisControl Square

{ ) GATetrisControl Triangle

{ ) GATetrisControl Player

{ ) GATetrisControl Serializer

{ ) GATetrisControl Settings

{ ) GATetrisControl SingleSquare
{ ) GATetrisControl BestPlayersCaol
{ ) GATetrisControl. TetrisGrid

{ ) GATetrisControl. TetrisGridConta
{ ) GATetrisControl About

{ ) GATetrisControl BestPlayers
{ ) GATetrisControl. EnterName
{ ) GATetrisControl. Options

{ ) GATetris Tetris

{ ) GATetrisControl. GATetris

Software Terrain Maps
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Code Thumbnails
Deline et al, VL/HCC 06
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1

smContraf);

string

| abstract string Title {get; set;}

f public void Create();

] public ReminderPopupWindowControls(};

Linternal Label Text; .
internal Label DueTime:

internal interface IReinderPopupView

abstract string Text {get;
abstract string Time {get

i abstract string Date {get; set;} %

abstract IList Snoozeltems {get;}

| abstract Snoozeltem Snoozeltem {get; set;}
[ void PopulateSnoozeComboiList<Snoozeltem=> ifems);

woid ShowWindow(bool show); —— —

internal sealed class
ReminderPopupWindow :

LayeredWindow, IReminderPopupView

public ReminderPopupWindow();

public ReminderPopupPresenter Presenter {get; set;}
x

protected override void OnClosed(EventArgs e);
public void Dismiss_Click(object sender, RoutedEventArgs e

¥l public void Snooze_Click{object sender, RoutedEventArgs e);

public void ShowReminder(|d reminderld),
public void ReminderDismissed(ld reminderld);
public void ObjectChanged(Id id);

public class

IComponentConnector

internal Control Bkgd;
internal Control Date_Time_Bkgd:
internal Label ReminderTitle;

internal Label DueDate;
internal Label RemindMeAgain;
internal ComboBox SnoozeCombo;

Sinternal Button Snooze:;
internal Button Dismiss;
arnal Rectangle Belllcon;
wid InitializeComponent();

ReminderPopupWindowControls : Grid,

stickerControi);

public virtual void

stickerControl);

Code Map
Cherubini, Venolia, DeLine, VL/HCC 07
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Future Visualizations

Check-in history with pop-up diffs
Code churn heat map
Watson crash reports

heat map of last stack frame =" _' LT -

‘ -
collected stacks a la Napoleon's march on Moscow

Execution traces
Team awareness: code check-outs
Annotations: text, images, screenshots
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Rationale

Finding why a choice was made is the hardest

information need

#2 by observation
#1 by subjective rating

How can we help engineers invest wisely in recording

their decisions?
Cost(recording) < Cost(future info seeking)



Data is dangerous!

Archive data is biased and full of errors!

See Aranda and Venolia, “Secret Life of Bugs”, ICSE 09
We could be giving misinformation

Archive data is highly personal (and therefore useful)

Coworker asks: How much code has Joe contributed to this project?
Boss asks: How much code has Joe contributed to this project?



The next IDE...

... Addresses information needs
... Helps teammates communicate
... Exploits spatial cognition

http://research.microsoft.com/hip/



