Powerful Tools for
Live Developnient
with Pharop

http://stephane.ducasse.free.fr
http://www.pharo.org |
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A journey in a live environment
and its companion tools

e Pharo in 7 min
e Some advanced features
e Some tools

* Pharo is research friendly



Pharo!

» System: object language + full IDE
. , and to program
o system under your fingers

 Works on Mac OSX, Linux(es), i10S,
Windows, Pi, and “android”

e 100% MIT



Pharo in Numbers

13 releases since 2008
Language Core + IDE +
Tools + Frameworks
/10 packages (tests
included)

~ 27000 tests

5 platforms

# 9 400 classes

# 130 000 methods
61 Mb (64 bits)

http://github.com/pharo-
project/Pharo (~220
forks, 15/123
International
contributors)

Growing ecosystem
polymath
pharo-graphics
pharo-gis
pharo-container
pharo-ai


http://github.com/pharo-project/Pharo
http://github.com/pharo-project/Pharo
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PharoCloud

Callus:+4 (0)115951 8800 EVENTS CAREERS SUPPORT DOWNLOADS CHINA

£ 8/ romex Aboutus [ECEST Products  Senices  Customers
°° TECHNOLOGY

Wind Energy
Pioneering new ways of maximising sustainable wind energy yields.

WEBDRUCK.CH
Web-To-Print Solution

tstyle.ch

‘ ) pharocloud Overview Pricing Blog Login

ne

Get in touch

Our products and services optimise asset availal wind turbine wesoruck o
v performance and drivetrain reliability. We work with owners, We provide sevcsandsftre to . .
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Related links.

e eShop with credit

para retail y trade marketing

> J Butterfly platform
Nos enfocamos en lo que importa del Pharo platform as a Service: put Forme st card payment
negocio your Smalltalk web-application R Henerne e High quality PDF

e suimplementacion online at Pharocloud in just 3 clicks Yy we arespecialists Who we work with output ‘."’ith P”'?ting
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The world's first online platform fully supporting
riskbased test management.
L —— » FREETRIAL

°BETTER  °FASTER  °CHEAPER

Yesplan is veelzijdige software voor het o
efficiént plannen van evenementen. COMPONENTS
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te koppelen met andere software. L =

2 TRMorph(1058537472) T

‘ \ ) MCee
y interfacetestis
\ ) @ CMSBOX Bearbeiten ~ Hinzufdgen Clipboard  Aktionen : 3 ubiizie

Neue Seite

Organize your OBJECT ’ = . ‘
v creative work PROFILE S —— Yohsutar

Home  Why web-based software? ep—

Salles, tasks and finances: your team

‘-/’ ——
(]//’ﬂo W/ng o R B : v Das Content Management mit System Continuous API Testing
I —— i keep your services under control 24/7
Plans and P . P : i I . : - 100% Inline-Editor

14-day free trial for
sign up In 60 seconds

|
A\ > | Handich: Boxen und Elemente '
Manage yourgiissintmmee ) : . ~ SUPPORT 1 el auf dor Sots postionseren. |
i f - 3 4 4 ' 1
simple way ! © matecmabox.com ene Bider o Vicor
Take the pain aw: direkt auf die Webselte I
organization nee

BENUTZER

® CMSBOX GMBH - TERRASSENWEG 18 - CH-3012 BERN - +41 (0}31 356 42 52

www.2denker.de

ft to run / Right for code



http://pharo.org/success
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Elegant!

* Full syntax on a postcard

* Simple and powerful objet model



» Leuchttiirme

A - “III; ‘Illk ‘IIII; - A ‘!III; - O .- T  T!!as

PLACE
STAMP
HERE

exampleWithNumber: x

<syntax0n #postcard>
) corplote " Pharo syntax”

E
l
!w

true & false not & (nil isNil)

. ifFalse: [ self perform: #add: with: x ].
A

---------------------------------------------------------

y := thisContext stack size + super size.

byteArray := #[2 2r100 8r20 16rFF].

---------------------------------------------------------

{ -42 . #(Sa #a #'1I''m" 'a" 1.0 1.23e2 3.14s2 1) }
do [ :each |

| var |
var := Transcript

show each class name;
show: each printString ].

---------------------------------------------------------

AX<y

https://www.pharo.org

f

T iy

- N T T T TN - N NT"uyye. U UM T,
e —— ~>

L "HORNUM




A Pure World of Objects

Only
Objects + messages +

closures



A Fully Uniform Model

 Dynamically typed

o IS an object instance of a class
* All methods are public

* All attributes are

© Inheritance with



Less IS more!

NO constructors, no static methods, n

No type declaration, no primitive types,
No Interfaces, Nno need for factory
NO packages/private/protected modifie
No parametrized types

No boxing/unboxing

A~
2

Still powerful

“Now! ... That should clear up
a few things around here!”



Pharo Is highly immersive
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Uber Presenter




We can do the same with
web app, sockets, networks,
sensors, living programing....



Hackers
scripting live
the coffee
machine
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Selected features

First class instance variables (daemons, relationships...)
Fast resumable exceptions

Runtime classes and objects migration

Customizable compiler

Serializable and shareable execution stack

Optional system virtualization

Fully bootstrapped kernel(s) (down to 200kb)



Advanced reflective layer

Versatile AST annotations and transformations @
runtime

Full stack reification (continuations, exceptions...)
Instance enumeration

Causally connected “Software as Objects”
Atomic bulk object swapping

... more but no time for that



Tools are our friends




How to find information?

* Libraries are large
* You know what you want

* You do not know how to express it



11 ??? 2 should give 5

Finder -

v Search | | Regexp Examples v Packages... All Packages

v11//2-->5
Collection
Duration
*Integer
Largelnteger
*Number
Point
*Smallinteger

» 11quo:2-->5

Browse Senders Implementors Versions Inheritance Hierarchy

Use an example to find a method in the system.

'a'. 'b'. 'ab' will find the message #, for strings
concatenation

2. -2 will find the message #negated

3. 6 will find the message #factorial




11 ??? 2 should give 5.5

Finder -

v Search | | Regexp Examples v Packages... All Packages

FloatArray
*Fraction
IceNode
Integer
Largelnteger
*Number
Path

Path class

Browse Senders Implementors Versions Inheritance Hierarchy

/ aNumber
"Answer the result of dividing the receiver by aNumber."
aNumber 1isFraction
ifTrue: [*self * aNumber reciprocal].
A aNumber adaptToFraction: self andSend: #/




What are the messages
send to $0 that return true

x - 0O Finder -

$0. true v Search | |Regexp Examples v Packages... All Packages

» 50 isAlphaNumeric --> true -
» S0 isCharacter --> true
» 50 isCompletionCharacter --> true
» 50 isDecimalDigit --> true
¥ S0 isDigit --> true
Character
» SO isLiteral --> true
» S0 isOctetCharacter --> true
» S0 isSafeForHTTP --> true
» S0 shouldBePrintedAsLiteral --> true
» S0 tokenish --> true

Browse Senders Implementors Versions Inheritance Hierarchy

isDigit
"Return whether the receiver 1is a digit."
"$1 dsDigit >>> true"
"$O 1dsDigit >>> true"

A self characterSet 1isDigit: self




Tools

* Shape our mind...

* Pharo has moldable tools: CAN

and not the inverse

e Build fast tools



Pharo has

tools




Customizable object
interaction/presentations



Inspecting live a 3D object

x - 0O Playground D~
Page P [ [ -= arwview # anArray [4items] ('2000-01-01' 'Malawi' 'France... x @ &
data := TestData new data. Raw Live Meta Items Raw Meta
Index Item
i - 1 '2000-01-01'
cube = MatrixCube new initwWwithData: data. 2 'Malawi'
cube view 3 'France'
4 '400.0"




The views of a file
reference



% - o Playground D2 v
Page > [ i -=

FileSystem workingDirectoryl




It Is cool but it is not magic
You can define your own



Implementing a pane!

x -0 AbstractFileReference>>gtinspectorPngin: -

Public ¢ AbstractFileReference » instanceside gtinspectorActionMaterializeFu #
Extensions FileLocator » [&1] extensions gtinspectorContentsin:
» [Z1FileSystem-Disk € FileReference L flags gtinspectorFuelln:
» =] FileSystem-Memory ¢ FileSystem ToDeprecate gtinspectorGifin:
» [=JFileSystem-Path FileSystemDirectoryEntry accessing gtinspectorltemsln:
» [=JFileSystem-Tests-Attributes €' DiskDirectoryEntry comparing gtinspectorJpegin:
» [Z1FileSystem-Tests-Core DiskSymlinkDirectoryEntry converting gtinspectorPngin:
» =] FileSystem-Tests-Disk € MemoryDirectoryEntry copying gtinspectorStScriptin:
» [=7FileSystem-Tests-Memory FileSystemPermission delegated gtinspectorZipltemsin:
» [=JFileSystem-Zip enumerating ~ hasChildren
» [Z1Files navigating ~ hasDirectories
» =] Files-Prompt operations ~ hasFiles
> E] Files-Tests printing + hash

er.. v Fiiter... @ private v | _humanReadableSize v
@ All Packages O ScopedView | @ Flat O Hier. | @ Inst.side O Classside | @ Methods O Vars | Classrefs. ©) Implementors ©) Ser

7 Comment x ¢ AbstractFileReferemc ' *gtinspectorPnglnx - Inst. side method x 0 QL @:

gtInspectorPnglIn: composite
<gtInspectorPresentationOrder: 0>
composite morph
title: 'Picture';
display: [ self binaryReadStreamDo: [ :stream | PNGReadWriter formFromStream: stream ] ];
when: [ self isFile and:
[ self mimeTypes notNil and:
[ self mimeTypes first matches: ZnMimeType imagePng ] ] ]

x # GT-InspectorExtensions-Core | extension | | F +




Files are



A class is an object we can

Inspect!

x -0 Playground D ?Hw
Page b [+ [1I] -= aPointclass (Point) x B> &
e Raw Defir... Mett... AllR... AllRef Com... Inst\... Instz... Meta

Variable Value o

¢ self Point

» £ superclass Object

» [} methodDict a MethodDictionary [103 items] (size 103)

» I format 65538

» € layout a FixedLayout

» (£ organization a ClassOrganization

» & subclasses nil

» T name #Point

e T U slareDAnl A Nictinnan: [N itamel N v

"Point"

self

e




“A class has a method dictionary”

they said... let us verify

x -0 Playground D 2 -
a Point class (Point) 2 @, aMethodDictionary [103 items] (size 103) x B @
Raw Defir... Mett... AllR... AllRef Com... Inst\... Instzc... Meta Iltems Keys Raw Meta
Variable Value A | Key Value 2
¢ self Point #reflectedAbout: Point>>#reflectedAbout:
» (& superclass Object #rotateBy:centerAt: Point>>#rotateBy:centerAt:
» [} methodDict a MethodDictionary [103 items] (size 103) #adaptToNumber:andSend: Point>>#adaptToNumber:andSend:
» I format 65538 #squaredDistanceTo: Point>>#squaredDistanceTo:
» © layout a FixedLayout #adaptToCollection:andSen Point>>#adaptToCollection:andSend:
» (£ organization a ClassOrganization #theta Point>>#theta
» € subclasses nil #transposed Point>>#transposed
» T name #Point #- Point>>#-
et clossDaal alickionan, iDikanaall) “I #fourDirections Point>>#fourDirections
"Point" #crossProduct: Point>>#crossProduct:
self #scaleFrom:to: Point>>#scaleFrom:to:
#veryDeepCopyWith: Point>>#veryDeepCopyWith: v
.




Dissecting one method
object

x -0 Inspector on a CompiledMethod (Point>>#degrees)

a CompiledMethod (Point>>#degrees)
Raw Bytecode Source Ir AST Header Meta

Variable Value
L} self Point>>#degrees
literall 90.0
literal2 270.0
literal3 #asFloat
literald #arcTan
literal5 #radiansToDegrees
literal6 360.0
literal7 180.0
literal8 #ifTrue:ifFalse:
bc 89 0

M S MM 3 S =AM M

Yy Yy ¥y ¥y ¥y ¥y ¥y vy Y

"Point>>#degrees"
self




| do not want to be a
compiler!

x -0 Inspector on a CompiledMethod (Point>>#degrees)

a CompiledMethod (Point>>#degrees)
Raw Bytecode Source Ir AST Header Meta

Variable Value
7 bc89 0
bc 90 117
bc91l 182
bc 92 172
bc93 9
bc 94 1
bc 95

bc 96

bc 97

bc 98

M M MMM M MMM

Yy Yy Yy ¥y ¥y ¥y ¥y v¥y v ¥

"Point>>#degrees"
self




It looks like a method

x -0 Inspector on a CompiledMethod (Point>>#degrees)

a CompiledMethod (Point>>#degrees)
Raw Bytecode Source Ir AST Header Meta

degrees
"Answer the angle the receiver makes with origin in degrees.
right is 0; down is 90."
| tan theta |
Ax =0
ifTrue:
[y >=0
ifTrue: [ 90.0 ]
ifFalse: [ 270.0 | ]
ifFalse:
[ tan := y asFloat / x asFloat.
theta := tan arcTan.
X >= 0
ifTrue:
[y >= 0
ifTrue: [ theta radiansToDegrees |

®




Numbers are not that
obscure

x -0 Inspector on a CompiledMethod (Point>>#degrees)

a CompiledMethod (Point>>#degrees)
Raw Bytecode Source Ir AST Header Meta

89 <00> pushRcvr: 0

90 <75> pushConstant: 0

91 <B6>send: =

92 <AC 09> jumpFalse: 103
94 <01> pushRcvr: 1

95 <75> pushConstant: 0

96 <B5> send: >=

97 <99> jumpFalse: 100

98 <20> pushConstant: 90.0
99 <90> jumpTo: 101

100 <21> pushConstant: 270.0
101 <A4 1E> jumpTo: 133
103 <01> pushRcvr: 1

104 <D2> send: asFloat




And mapping them to the

good abstraction helps

x -0
a CompiledMethod (Point>>#degrees)
Raw Bytecode Source Ir AST Header Meta

Inspector on a CompiledMethod (Point>>#degrees)

O w
-7 @ aRBMessageNode (RBMessageNode(y>=0)) x E»
Raw Tree Scopes Sourcecc... ASTDump Meta 2

A

¥ RBMethodNode(degrees

¥ RBMessageNode(x = 0)
RBInstanceVariableNode(x)
RBLiteralValueNode(0)

¥ RBBlockNode([y>=0 ifTrue:[90.0]

¥ RBSequenceNode(y>=0 ifTrue: [90.0]
¥ RBMessageNode(y >=0 ifTrue: [ 90.0 ]
» RBMessageNode(y >=0)
» RBBlockNode([ 90.0 ])
» RBBlockNode([ 270.0 ])

"Answer the angle the receiver makes with) *

¥ RBSequenceNode(| tan theta | A x=0 ifTrue:[y>=0 ifTrue:)
RBTemporaryNode(tan)
RBTemporaryNode(theta)
¥ RBReturnNode(*x=0 ifTrue:[y>=0 ifTrue:[90.0]
¥ RBMessageNode(x=0 ifTrue:[y>=0 ifTrue:[90.0 ]

ifFalse: [ 270.0]])

ifFalse: [ 270
ifFalse: [ 270.

degrees
"Answer the angle the receiver makes with
origin 1in degrees. right is 0; down is 90."
| tan theta |
Ax =0
ifTrue:

[y >=0
ifTrue:
ifFalse:

ifFalse:

[ tan :

theta :

X >= 0
ifTrue:

[y >0
ifTrue: [ theta radiansToDegrees ]
ifFalse: [ 360.0 + theta
radiansToDegrees | | v

[ 90.0 ]
[ 270.0 ] ]

y asFloat / x asFloat.
tan arcTan.




Yes pushRcvr: 1 means the

second field!

x -0 Inspector on a CompiledMethod (Point>>#degrees) D ? -
a CompiledMethod (Point>>#degrees) [» @ aSymbolicBytecode (94 <01> pushRevr: 1)  x E»
Raw Bytecode Source Ir AST Header Meta Raw Source SourceNode Meta E»
89 <00> pushRcvr: 0 Al origin in degrees. right is 0; down 1is 90." »
90 <75> pushConstant: 0 | tan theta |
91 <B6>send: = ! % =0
_ ifTrue:
92 <AC 09> jumpFalse: 103 [y >= o0
94 <01> pushRevr: 1 ifTrue: [ 90.0 ]
95 <75> pushConstant: 0 ifFalse: [ 270.0 ] ]
96 <B5> send: >= ifFalse:
97 <99> jumpFalse: 100 [ tan := y asFloat / x asFloat.
98 <20> pushConstant: 90.0 thffae‘z tan arctan.
99 <90> jumpTo: 101 X S fTrue:
100 <21> pushConstant: 270.0 [y >= 0
101 <A4 1E> jumpTo: 133 ifTrue: [ theta radiansToDegrees ]
103 <01> pushRcvr: 1 ifFalse: [ 360.0 + theta
104 <D2> send: asFloat radiansToDegrees ] |

ifFalse: [ 180.0 + theta

105 <00> pushRcvr: 0 .
radiansToDegrees | ]

1NE NS cand: acElaat v




Pharo Pro devs do
XtremelDD

e Get

e Xtreme TDD

e write test, test fails and



x - 0O Counter -

» [E1Commander2 o

» [21Commander2-Deprecatior
[-1Commander2-Tests

» [E1Commander2-Ul

» [£1Commander2-Ul-Tests

» [E1Compression

» 21 Compression-Tests
[:1 ConfigurationCommandLil
[=1 ConfigurationCommandLil
1 Counter

e I Nahnioaar_Artinnce

v
@ All Packages O Scoped View | @ Inst.side O Class side
7 Comment % -+ Newclass X -

Object subclass: #NameOfSubclass
instanceVariableNames: ''
classVariableNames: ''
package: 'Counter'

[|Slots




Hot update on the fly
customizable debugger
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Halt Bytecode

~ Stack » Proceed (mRestart M Into * Over s Through -=
PDFCellElement getSubElementsWith:styleSheet:

- |PDFCellElement(PDFComposite) generateCodeSegmentsCollectionWi

PDFCellElement(PDFComposite) generateCodeSegmentWith:styleShe

PDFDataTableElement(PDFComposite) generateCodeSegmentsCollectionWi [:aSubElement | aSubElement generateCodeSe
Array(SequenceableCollection) collect:

Source @, Whereis? [# Browse

generateCodeSegmentsCollectionWith: aPDFGenerator styleSheet: compositeStyleSheet format: aFormat
" (==17 getSubElementsWith: aPDFGenerator styleSheet: compositeStyleSheet)
collect: [ :aSubElement |
aSubElement
generateCodeSegmentWith: aPDFGenerator
styleSheet: (aSubElement buildCompositeStyleSheetFrom: compositeStyleSheet)
format: aFormat ]

self a PDFCellElement

- aFormat a PDFA4Format

- aPDFGenerator a PDFGenerator

dimension: 80 mm @ 20 mm;



x -0 debug it Bytecode GT v
Parser Stack % Through Action % Into Reduce % Next Token Possible Actions GLR

Symbol Value 4 Symbol i 1

(eTe e ey e TS . o
Expression a JSUnaryExpressionNode <|der?t!f|er>
) (238498,238498,#(23))} KiGHINeriana
“ {{(238499,238499,#(25))}

StatementList an OrderedCollection(a JSExpressionStatementNode a |St

" {((238678,238678,#(28))}

“function" {function(238679,238686,#(53 82))}

Identifieropt nil

(" {((238687,238687,#(28))}

FormalParameterListopt an Array(an OrderedCollection() an OrderedCollection())

") {)(238688,238688,#(23))}

" {{(238689,238689,#(25))}

SourceElements an OrderedCollection(a JSVariableStatementNode a JSVar

MemberExpression a JSNameExpressionNode

{.(274447,274447,#(38))}

Input t Character

return t._stash(this); // dojo.NodeList Value
default

nl.events =
/l summary:
/I list of all DOM events used in NodeList
"blur”, “focus”, "change", “click”, "error”, "keydown", "keypress”,
"keyup", "load", "mousedown”, "mouseenter”, "mouseleave”, "mousemove"”,
"mouseout”, "mouseover”, "mouseup”, "submit"

hH

I;
// FIXME: pseudo-doc the above automatically generated on-event functions

// syntactic sugar for DOM events
d.forEach(nl.events, function(evt){

Stack »Proceed (% Restart M Into # Over w> Through ~= Source ©) Where is? # Browse

ST ICTOWICTOLAaLT: LUlIlILo i aLce.

JSParser(SmaCCGLRParser) performParsingStep (tryAllStates and: [ self isSEOFToken ]) —

JSParser(SmaCCGLRParser) performParsingLoop ifTrue: [ ~ self processEOFToken 1.
JSParser(SmaCCParser) parse currentToken isPattern

ifTrue: [ ~ self splitForPatternToken 1.
[ actions := self actionsForCurrentToken.
JSParser class(SmaCCParser class) parseFile: [ self parseStrean actions isEmpty
BlockClosure ensure: ifTrue: [ self killState.
currentToken := nil.
~selfl.
UndefinedObject Dolt 2 to: actions size do: [ :i | self splitWithAction: (actions at: i) 1.
CompiledMethod valueWithReceiver:arguments: action := actions first.
action = self acceptAction

or: [ self performAction: action.

currentToken isNil ] ] whileFalse.

action = self acceptAction

ifTrue: [ currentState markAccepted ]

JSParser class(SmaCCParser class) parseStream:startingAt:

JSParser class(SmaCCParser class) parseFile:

RubSmalltalkEditor debug:receiver:in: [ aCompiledMethc

BlockClosure newProcess [ self value.Proces




lass

DBox
definedObject
mpiledMethod
bSmalltalkEditor

Lo L A B P

r M A

2 G

+ Method

name:

Dolt
valueWithReceiver:arguments:
debug:receiver:in:

P . V—

S q +

ceed  Into Over Through Runto Restart Retun Whereis? Create

It

1 name: anObject
2 self halt.

3 name := anObject

ceiver in: a StDebuggerContext (OCDBox>>name:)

‘ariable

fI [arg] anObject
c self

» { }elements
» 1 name

{ } Temps

» T anObject
c stackTop

+Value

I
an OCDBox

an OrderedCollection [0 items] ()

a Dictionary [1 item] (#anObject->'"i")

i
an OCDBox

+Variable
» 1 [arg] anObject

— —_—  owr

+ Context
UndefinedObject>>Dolt
CompiledMethod>>valueWithRec
[ aCompiledMethod
[self value.

S
g
i

Raw

V| Halt

Halt in OCDBox>>name:

an OCDBox

OCDBox

Bytecode  Breakpoints

+ Type + Target
["] Breakpoint self
V] Breakpoint self
V] Breakpoint self
V] Breakpoint self
V| Halt OCDBox
["] Breakpoint OCDBox
["] Breakpoint self
["] Breakpoint self
E Halt StHaltCacheTest
V| Halt StHaltCacheTest

1 name: anObject
2 self halt.
3 name := anObject

Breakpoints  Meta

+ Target + Method

1 "an OCDBox"
2| self

:Value

_scripting (AS

Sindari

OCDBox>>name:

OCDBox>>initialize
OCDBox>>name:
OCDBox>>name:
OCDBox>>name:
OCDBox>>name:
OCDBox>>removeElement:

OrderedCollection>>removel
StHaltCacheTest>>testInitiall
StHaltCacheTest>>testInitial

v

mo X O &

Raw

N

Breakpoints

Bytecode  Breakpoints

|

33 <4C> self

= 34 <80>send: halt
35<D8>pop
36 <40> pushTemp: 0
37 <C9> popintoRcvr: 1
38 <58> returnSelf

+Variable
C stackTop
» 1 0[anObject]
» { }recvr: 0 [elements)
» 1 rcvr:1[name]

+

4. call stack).

Meta

Sin

+Value

an OCDBox

i
an OrderedCollection [0 iten

+Variable

+Value



Live visualisation scripting

e The next level

 Roassal 3.0 by Prof. A. Bergel/Object Profile University
of Chile at Santiago

 Simply gorgeous

 Check http://agilevisualization.com



Includes a DSL for Scripting

visualisations

:= RTMondrian new.
b shape rectangle

withBorder; d
width: [ :cls | cls numberOfVariables x 5 1;
height: [ :cls | cls numberOfMethods 1.

Collection withAllSubclasses.
[ :cls cls subclasses

nodes:
edges connectToAll:
layout tree.
normalizer
normalizeColorAsGray:
cls numberOfLinesOfCode ].
b

OO T T

[

:cls

Network Latency Visual Analysis

Best Worst Average MST Close High FarLow Zoom Export
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One hour about Basic

_____ — https://pharoweekly.wordpress.com/
1975 BY BILL GATES AND PAUL ALLEN 2@2@/@5/24/ roassal—-1-hou r—xp-

assembly—-code-of—-gwbasic/

IGINALLY WRITTEN ON THE PDP-10 FROM
9 TO APRIL 9 1975

GATES WROTE A LOT OF STUFF.

ALLEN WROTE A LOT OF OTHER STUFF AND FAST CODE.
NTE DAVIDOFF WROTE THE MATH PACKAGE (F4I.MAC).
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Execution of IA generating
tests

| 5861% | [161a7% | [ 16.127% | [ 15.751% |

[142B6% | [ 10256% | [ 16.127% | [15751% | [ 16.127% |

.D [14286% | [15751% | [16127% | [ 16127% |
12.088%

| 15.385% 15.751% 12.088% 16.117% 15.751%

15.385% | [ 12.088% | | 16117% | | 36.63% | | 36.63% | | 3663% | |[15751% | [ 15751% | [ 15.751% |

1 1 1 1
7.£°/o 14.7% 22.0% 29.3% 36.6%
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Analysis Android applica




Often developers
write their own tools



Building your own tool

 Example Javascript analysis

» Elextend @

bb/heso/index s

YElhexo @
{ ) defau_configjs @
1) indenys @
{ ) load_configjs ©

! load_database.js ¢

[} load _plugnsjs e

locals s »

multi_config pathjs @
postys @
register_models.js @
nndris e

Ul s o
scaflold s @
| sowrcejs ©

| update_packagejs e

» T models ©

» Bl plugins &
» Bl theme @

*[Dtest @

» ) fistures o

[ Vindexjs ®
Y Elsorpts ¢
box »
onie ¢
2l extend o
=) filkters »

penerators @
helpers o

| fragment_cachejs »

S8 o
dates @
debug.ps o
favicon _tagjs o
feed tagjs o

| gravatarjs ®

54

mage_tagjs e

‘ \:
ndexis @

Hexo.prototype.watch = function(callback) |
this._watchBox = debounce|
this).then

return loadDatabase

this.log.info('Start processing
return Promise.all(]
this.source.watch|
this.theme .watch

1), then = |
this.source.on|
this.theme.on

processAfter

, this, _watchBox);
, this._watchBox

'processAfter

return this. _gemerate({cache: false});

}).asCallback(callback

Hexo.prototype.unwatch » function() {
1f (this._watchBox != null) (

=> this._generate((cache:

false)

this.source.removelistener ('processAfter’, this. watchBox);
this.theme. resovel 1stener ('processAfter”, this. watchBox);

this._watchBox = null;
}

stopWatcher (this.source);
stopWatcher (this. these) ;
} .

function stopWatcher(box

1t (box.1sWatching()) box.unwatch();

Hexo,prototype. generatelocals = function

' ¢




Probabilistic Data Structure
e https://github.com/osoco/PharoPDS

e Defined new data structure

 And the analysis tools

x -0 PDS Algorithms Viewer

PDS Algorithms -+ New Bloom Filter Oy Analysis 2 Profiling [*¥ Benchmarking O Reset
Bloom Filter . -
Add elements a PDSBloomFilter B>

Write the text you want to add to the filter. Pararr... FPP Cu... Storag... Storag... Raw _GT Meta

e.g. M ] Add Name Value

london added to filter! 'Target Elements (n)' 100
'Target FPP' 0.03

s 'Number of hashes (k)' 6
Check if a given text is a member of the filter. 'Current Elements' 0
E.g. Lon 'Current FPP' 0.0

Bloom Filter BitSet False-Positive Probability Curve

In Out Center In Out Center

False Positive Probability (FPP)

B FPP curve

Current FPP

o L[Emeh%s.ﬂu:idgd



https://github.com/osoco/PharoPDS

HTTP traffic analysis

» http://youtu.be/rIBbeMdFECys

(! Pharo.image

0006
x - 0 Monticello Browser
; x = O Repository: httpJ/smalitalkhub.com/mc/SvenVanCaekenberghe/t Open
arK ”, Refresh Save Browse = History “hange ad | Merge Adopt -opy | Onif ¥  Package v
’ it ad pts/current/package-cact

ConfigurationOfHP 35 HP35 -Calculator-SyenVanCaekenberghe,l7.mcz 4 ‘9""""".
HP 35 -Calculator HP 35 Calculator-SvenVanCaekenberghe.l6.mcz ‘,"""30"',‘;““'"
HP35-Seaside-Calculator HP 35 -Calculator-SvenvanCaekenberghe.l5.mc2 ;pm ;.‘:0303;“3'"
HP 35 -Calculator-SvenvanCaekenberghe.14.mc2 . ohe/HP35 Amany/
HP35 -Calculator-SvenvanCaekenberghe.l3.mcz2
HP 35 -Calculator-SvenVanCaekenberghe.l 2.mcz
HP 35 Calculator-SvenvanCaekenberghe.l1.mcz
HP 35 -Calculator-SvenvanCaekenberghe.10.mc2
HP35-Calculator-SvenVanCaekenberghe.9.mc2
HP35-Calculator-SvenvanCaekenberghe.8.mcz
HP 35 Calculator-SvenVanCaekenberghe.7.mc2

x -0 Playground
an Announcer B a ZnResponseReadEvent (2014-10-15 15:27:46 028 Response Read a ZnResponse(200 ... x

State Subscrnptions Announcements Meta x State  Meta

2014-10-15T715:27:46.89322+40 2014-10-15 15:27:46 030 Connection Closed 128.93.162.53:80 self 2014-10-15 15:27:46 028 Response Read a ZnResponse(200 OK tex
2014-10-15715:27:46.882202+4 2014-10-15 15:27:46 029 GET ymc/SvenVanCaekenberghe/HP 35 /man/ ® clientid nil

2014-10-157T15:27:46.873225+ 2014-10-15 15:27:46 028 Response Read a ZnResponse(200 OK text/ > duré’*on a

2014-10-15T15:27:46.764834+ 2014-10-15 15:27:46 027 Request Wntten a ZnRequest(GET /mc/Sven )' id ) 28

2014-10-15T15:27:46.749283+ 2014-10-15 15:27:46 026 Connection Established smalltalkhub.com:8( » @ response a ZnResponse(200 OK text/plain 11978)

» L timestamp 2014-10-15715:27:46.873225+02:00




mov X0, x29

ret

mov x0, x28

ret

strx10, [x28, #-8]!
Idr x10, #36

Idr x12, #40
strx29, [x12]
mov x1, x28
adds x1,x1, #8
ldr x12, #32
strxl, [x12]

ldr x10, [x28], #8
ret

#[224 329 170]
#[192 3 95 214]
#[224 3 28 170]
#[192 3 95214]
#[138 143 31 248]
#[421088]
#[761088]
#1571 0249]
#[225 3 28 170]
#[33320177]
#(121088]
#1291 0249]
#[138 135 64 248]
#[192 3 95214]

Untitled window

classRegister

receiverRegister

Tas [ ~ra

Disassemble at PC

'16r0"
'16r0"
'16r0'
'16r151E50'
'16r0'
'16r0"
'16r0"
'16r0'
'16r0"
'16r0'

16r151E40
16r151E48
16r151E50
16r151E58
16r151E60
16r151E68
16r151E70
16r151E78
16r151E80
16r151E88
16r151E90
16r151E98
16r151EAD
16r151EAB
16r151EBO
16r151EB8
16r151ECO
16r151ECE
16r151EDO
16r151ED8

Stepping ARM 64 bits asm

16r0
16r0
16r0
16r0
16r0
16r0
16r151E50
16r151E40
16r0
16r0
16r0
16r0
16r0
16r0
16r0
16r0
16r0
16r0
16r0
16r0




Moments of grace...



| want my halt to only
stop when called from
THAT test called testMe!




mycode
self haltlf: #testMe




Use stack reification
Walk 1t

Halt iIf needed

(in 5 lines)

haltlf: aSelector
| cntxt |
cntxt := thisContext.
[ cnixt isNil ] whileFalse: [
cntxt selector = aSelector
ifTrue: [ self halt ].
cnixt := cntxt sender ]



Dynamically rewriting
deprecated calls @
runtime



How to support
migration to new
versions

We deprecate API
How to help our users to migrate?



Deprewriter

AN

Declaration Execution

Annotation (1)

B Exception handling (3)

Method | Caller rewriting (4)
Warning < _\— ]
Deprecation Execution continues (5)

+ Transformation
Definition Caller N Sender N

x.Method() x.NewMethod()

Execution (2)




Rewriting deprecation

crLog: aString
self

deprecated: 'Please use trace* methods instead.'
transformWith:

self crTrace: aString



Run your tests.
Your code and your

tests use the new
API!




At notification time:
Walk the stack

Get caller AST

If should be rewriten
Rewrite 1t and proceed
execution



transform
| node rewriteRule aMethod |
aMethod := self contextOfSender method.

node := self contextOfSender sourceNodeExecuted.
rewriteRule := self rewriterClass new
replace: rule key with: rule value.
(rewriteRule executeTree: node)
ifFalse: [ A self signal ].
node replaceWith: rewriteRule tree.



Pharo Is
research friendly




International Research Groups

Lafhis (AR) ASERG (BR)
SCG (CH) Pleiad (CL)

CAR (FR) Macau (UNO)
RMOD (FR) Cirad (FR)
Jmmisco (IRD) USTH (Vietnam)
Reveal (CH) Soft-Qual (Serbia)
ysic (FR) Uni. Quilmes (AR)
ENSTA-Bretagne (FR) =NIRER
CEA-List (FR) CS (Bo)

Ryerson (CAN) Maroua (CAM)
OC (FR) ETS (CAN)

CCMI-HIT (CZ)


http://materias.fi.uba.ar/7507/
http://scg.unibe.ch/
http://www.ensm-douai.fr/
http://www.ensm-douai.fr/
http://www.imus.univ-savoie.fr/

We are ready
to help you
validate

your ideas




We are interested In

Tools, tests, refactorings, program
transformation, visualisation, merge, code
review, debugging, test selection, migration,
navigation, IDE, code browsing, DSL,
recommander, profiler, specific datastructure,
type inference, code optimizers, ...



We can be
your guinea

pIgs,...

(well kind of.... we have real users)



Actively supporting research
eg. SCG from Uni. Berne

Spotter Object subclass: #NumberParser

Iceberg nDigits lastNonZero requestor failBlock'
classVariableNames: "'
package: 'AST-Core-Parser'

Monticello Browser

1/5[1]

Mo diagnostic and usage data is being sent.
Would you like to send diagnostic and usage Go to settings
data to help us improve Pharo?

improve Pharo?

x — 0O NumberParser
Scoped Variables History Navigator
Type: Pkgl|*Pkg2|Pk.*Co{ W { } ASTCache A _all--
(22) Last Modified Metho & ) ASTCacheReset accessing
» <5 Configurations € ManifestASTCore error
System Browser £ Work C' NumberParser < initialize-release
» [21 AST-Core ‘©) RBComment parsing-large int (L
Playground N Q?T-Tests-{:ore ©) RBParseTreeRule y  parsing-private
=] Alien : .
Test Runner 4= " v A Hier.  c Class ? Com. parsing-public

instanceVariableNames: 'sourceStream base neg integerPart fractic

[l

Mo diagnostic and usage data is being sent. Would you like to send diagnostic and usage data to hel

A, Utility methods 7 X Helpful? «s




Best Paper Award @
ICPC’19

Kubelka, Bergel, Robbes,
“Live Programming and Software Evolution: Questions
during a Programming Change Task”



Drlests: a plugin-
based architecture to
plug test analyses

x — O Dr Tests - Executable comments checker

Executable comments checker mini Dr
Tests Runner

Test Coverage

Tests Profiler

Executable comments checker

Announcements-Core
Announcements-Core-
Announcements-Help v

Run Tests




We validated our 27000
tests for Rotten Green
Tests (ICSE’19)




Test Amplification

by S. Demeyer, H. Rocha, M. Abdi of Antwerp
Universiteit



Map reduce
debugging

by M. Marra and Prof. E. Gonzales Boix from Vrije
Universiteit Brussel



Code Review

by A. Bachelli, A. Bergel / ObjectProfile



Advanced Uls at
Thales (flights, submarines,...)
2D, 3D, Tactile, VR,...



Empowering
Is the right word

Pharo is an energizing and creative environment
Moldable tools are powerful
Tried to share my feeling

But “The idea of experience does not replace
experience.” Alain
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