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VISUALIZATION
TECHNIQUES

AND SOME (HUMAN) LIMITATIONS



WHY VISUALIZING CODE?

e A way to:

e Represent a lot of information in a
small space

e Choose starting points in an unknown
code base

e Facilitate code comprehension



VISUALISATION
TECHNIQUES
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LIMITATIONS

e Visualizations are interpreted by
humans

e Unfortunately we are the limiting factor
e Limited color choice

e Limited information density



LIMITED COLOR CHOICE

someMethod: anObject

| temp |
do: [:tmp temp | Transcrpt show: temp; cr; show: tmp].

self isNil [temp isNil] [self foo].

temp = { size + hash).

{Array with: self with: with: with: } do: [:each | each halt].

“undeclaredVariable value + 4 + 52 asinteger

e We must avoid:

e Colors too close to each other

e Too many colors (7 max)



INFORMATION DENSITY

some Method: anOhject

| temyp |
do: [-fryr “lewmyy | Transcript show: fenyr, oF; show: ).

self isHil [z isHil] [self foo].

ey == size + hash).

{furay with: self with: with: with: Y do: [e=27 | easirhalt].

“nrieciared Variaine value + 4 + aslntegerl

e Too much information renders it useless
 Harder to locate a precise information...

e Like finding a needle in a haystack






MICROPRINT ASSUMPTION

e [tis easier to merge information than to
sort 1t

e [tis to merge than to
sort 1t

o Itis to merge to
sort 1t

e [tis easier to merge information than to
sort 1t



BUT WE DO NOT HAVE
THAT MUCH SPACE!

e So we reduce and stack each view:

It 1s easier to merge "

tttttt

sort it

information than to ...
sort it



MICROPRINT PRINCIPLE

e Several views of a method via a variant

of code highlighting:
e Variable access

e Control flow

e (Object interactions

 Code and frequency coverage



ADVANTAGES OF THE
APPROACH

Several focused views
Few information in each view
Few colors as well

Colors can be reused in several views



MICROPRINTS AT
WORK

SAMPLE PATTERNS, ALTERNATIVE USES




MICROPRINTS IN PICTURES

' RBASTToSource Mapper>=pointForinde: ! RBASTToSource Mapper>=pointForinde: ]

f Pa-::kage? Hierarchy |
Local Image "

..... k

Source || Rewrite | Code Critic

pointForindex: integer
| point |
point =0 @ 1.
source doWithindex:
[:char :idx |

char = Character cr

ifTrue:
[proint
w0

Yo point y + 1]
ifFalse: [point = point = + (self lengthOf char)).
id= = integer ifTrue: [~point]).

“point

[ Instance | CQlass | Shared Variable O

Fi

PseudoVarMarkerTes «
RBASTEvaluator

RBASTToSource Map(l)
RBAST ToSourceMap _

initialize-release
accessing
convering

kdicraPrint

nodeF orlndes: &
pointFarlndex:
rectanglanr:pnint:ian

rectangleForMode:

state changesfaccesses



SAMPLE VISUAL PATTERNS

variables and literals

e Lazy initialisation e e e
variables and literals
e Complex/trivial S
logic ==-
iu:ut]ject interactions
e Template/ ==-

framework method




ALTERNATIVE USES OF
MICROPRINTS

* Visualizing:
e Method protocols
e (Classes
e Hierarchies

e Or more?



CUSTOMIZING
MICROPRINTS

ROLL YOUR OWN MICROPRINTS IN TWO EASY
LESSONS




FIRST: SOME
IMPLEMENTATION DETAILS

e Microprints use the Refactoring Browser:
 RB parser, AST and visitor
 Microprint = color to marker mapping

e Markers = visitors of RB ASTs

e Looking for “interesting” nodes



COMPOSE YOUR OWN
MICROPRINT

oo the GUI to:
e Add markers

e Map them to
colors

e Set their priorities

Edit Code Views

MicroPrint - Configuration

state chahges/aci

-

Default Single Code View

object interaction;

v

MicroPrint default size

medium

v

“Edit included views

“ Reset defaults

—




CREATE YOUR OWN
MARKER

e Define a new visitor
e When an AST node is interesting:
e self mark: aNode (boolean)
e self mark: aNode value: v (integer)

e If you want to store a metric
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CONCLUSION

e Merging information...
e [s easier than sorting it

e Microprints:
e Several semantic views of methods
e Integrated in VW and CodeCrawler

e (Customizable and extensible



ANY QUESTIONS?

e Here’'s one:

¢ Which microprints would you need?



