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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



Ko, DeLine, and 
Venolia, ICSE 2007
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information type duration frequency and outcome of searches

avg max acquired ■ deferred □ gave up ☒ beyond obs. ╶

What have my coworkers been doing? 1 11 ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■□□□□□□

What code caused this program state? 2 21 ■■■■■■■■■■■□□□□□□□□□□□□□□□□□□☒╶

In what situations does this failure occur? 2 49 ■■■■■■■■■■■■■■■□□□□□□□□□□☒╶

What is the program supposed to do? 1 21 ■■■■■■■■■■■■■■■■■■■■■■■□□□□

How have resources I depend on changed? 1 9 ■■■■■■■■■■■■■■■■■■■□□□□□☒

What code could have caused this behavior? 2 17 ■■■■■■■■■■■■■□□□□□□☒☒╶

How do I used this data structure or function? 1 14 ■■■■■■■■■■■■■■■■■■■□☒

Why was this code implemented this way? 2 21 ■■■■■□□□□□□□☒╶╶╶╶╶

Is this problem worth fixing? 2 6 ■■■■■■■■■■■■■■□

What are the implications of this change? 2 9 ■■■■■■■■■■■■■■

What is the purpose of this code? 1 5 ■■■■■■■■■□☒☒

What's statically related to this code? 1 7 ■■■■■■■■■□

Is this a legitimate problem? 1 2 ■■■■■■■

Did I follow my team's conventions? 7 25 ■■□□□□

What does the failure look like? 0 2 ■■■■■

Which changes are part of this submission? 2 3 ■■■□

How can I coordinate this with other code? 1 4 ■■☒╶

How difficult will this problem be to fix? 2 4 ■■■

What can be used to implement this behavior? 2 2 ■■

What information was relevant to my task? 1 1 ■■



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 8 2 1 27

How have resources I depend on changed? 6 12 2 1 4 25

What code could have caused this behavior? 5 4 4 2 1 1 4 1 22

How do I 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 I 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 I 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

.27 .14 .10 .10 .08 .07 .07 .07 .05 .03 .01



The hall of shame

Information Need Unsuccessful Max. Time

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 I 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



SPATIAL REPRESENTATIONS OF CODE
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Software Terrain Maps
DeLine, VLC 05



Code Thumbnails
DeLine et al, VL/HCC 06



What we did

• Iterative design to develop a paper prototype of a 
large-scale code map for a particular team

• Independent drawings from eight teammates
• Merged into master drawing
• Every day for three weeks:

– Hang new map in the team’s hallway
– Gather verbal feedback
– Update drawing to integrate verbal feedback and 

latest source code changes
– Send to printer

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



Code Canvas
DeLine and Rowan, ICSE 2010



Future Visualizations

Check-in history with pop-up diffs

Code churn heat map

Watson crash reports
heat map of last stack frame

collected stacks à la Napoleon's march on Moscow

Execution traces

Team awareness: code check-outs

Annotations: text, images, screenshots



Execution Route Finder
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CHALLENGES
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Rationale

Finding why a choice was made is the hardest 
information need

#2 by observation [Ko, DeLine, Venolia, ICSE 07]

#1 by subjective rating [LaToza, Venolia, DeLine, ICSE 06]

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/


