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Bloc - Low-level Ul framework for Pharo

v  AST-Core
Tokens

Pattern

[ Formatter ]

Nodes
Visitors
Manifest
Notice
Matching
Type
Exception
Nodes - ErrorNodes
Parser
> AST-Core-Tests
> Album
Album-Alexandrie
> Album-Examples

> Album-Tests

> Alevandrie-Race

Packages filter

1 formatMethodBodyFor: aMethodNode

2 self

3 indentAround: [

4 self

5 newLine;

6 formatMethodCommentFor: aMethodNode;
7 formatPragmasFor: aMethodNode;

8 visitNode: aMethodNode body ]

> (© OCAbstractFormatter

|

© ocSimpleFormatter

[] class side

public interface

] utilities

private

[private - formatting

initialization
visiting

accessing

formatArray:

formatBlock:

formatBlockArgumentsFor:

formatCommentsFor:

formatMethodBodyFor:

formatMethodCommentFor:

formatMethodPatternFor:

formatPragmasFor:

formatSelectorAndArguments:
formatSelectorAndArguments:firstSeparator:restSeparator:
formatSequenceNodeStatementsFor:

formatStatementCommentsFor:
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https://github.com/pharo-graphics/Bloc

Current Render Architecture

u - W= 0O

Sync
Bloc Elements Renderng Frame Render Cairo Graphics
Process

Existing Architecture
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https://github.com/pharo-graphics/Bloc

Current Render Architecture

I N @ —

~
3:00 pm - 3:30 pm Bloc for Pharo: What's New?
J
Bloc Elements Renaerfmg Frame Render Cairo Graphics
Process

Existing Architecture

by Federico Lochbaum


https://github.com/pharo-graphics/Bloc

a hew Bloc Render!

N

Propagating ASync Native Calls
Bloc Elements Changes Mutable DOM Farallel VM Plugin Cairo Graphics
Rendering

New Architecture
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Now what ?

Do we replace It.
That'sit ?



If we have tests...

“We have regression
p-
E

¥

> lests, right?
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We have some tests,

yep
( and benchmarks )

Errors (0)

» Failures (10)
Skipped tests (0)

» Passing tests (439)
ExpectedFailures (0)
Unexpected passed tests (0)
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We have some tests,

yep
( and benchmarks )

nutlh-ﬁw'clmﬁ we re'd mf:e ety

the rlsk @f backward -
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Rendering Problems
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Rendering Problems

Visual
Inconsistencies

Performance
Degradation
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Visual Inconsistencies
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FPS Drops
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Feature Diversity Errors

Problem
[CairoPlugin] BlElement=>cpNode

[CairoPlugin] UndefinedObject (BIElement)>>[ :e | & cpNode Instance of BlRadialGradientPaint did not
[Bloc] BlChildrenArray (BIChildren)==[ :anElement | aStream nextPut: (aBlock value: anElement] ] understand #asCPPaint

i ST Chi™ O = LLIFF B RGP |l N 1 S NAlmF =T P

Class or Trait

(€ BlRadialGradientPaint l

Protocol

ewprotocol  your protocol here

-4
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What do we propose?
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What do we propose?

Feature-based Guided

Grammar Fuzzing
+

Differential Testing
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Automatic Test Generation &
Guided Fuzzing
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https://github.com/FedeLoch/Ume

Ume Architecture
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Guided Fuzzing

P—

DOM Generation

e \ s 1)
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Differential Testing

Inputs
St/Ste.m
g poTTTTTT g Version 1 | T —
"aaaaoa J---cesssssaac-- ;
\x00\Esda" [
System Comparing
Version 2 Results

‘IEID IEI ‘III’
v
R,
—

System
e > Version 3
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Bloc Differential Testing

Cow\(oaring
Results
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Fuzzing

Inputs

""""" ' —@®
"\x00\fsda" '

\

- r
......... ' Targeted System >
i_ ------ | J / Run I

Input Generator

by Federico Lochbaum



27 of 42

Grammar-based Fuzzing

Regex --> Branch | Branch | |' |, Regex

> 'cle|.+(])+c*]’ 'alb®
Branch --> " | Concat = 4= = - - = - > ‘axc(be+.?)?2.+|" a2
Concat --> Modifier | Modifier , Concat O+ '|e?|a?ab?]. "
Modifier --> Pure | Pure ; ?' | Pure , *' | Pure , '+ 'bx|a" a2 |

Pbﬂ'e. - l.l I lal IBI l ! I l(l ' ntRe.ge.x , l)l ' +a+c?!’ 'ac+b+"
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Objects Generation Grammars-based

B'ocE[e.me.'t
n Instance

BlocElement -> §
children: Blchildrendrray,
parent: BlocElement,
visuals: (BlCustomVisuals | Blbe,Faul‘l:Visuals),
transformation: ...

:

BICL\IHF&HAFFQV b J BlocElemet

n Instance

N\

Vi s_.uals.

children

¥

Blchildrend

rray
Instance

transformation BlCustomVi

suals
Instance
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Objects Generation Grammars-based

BlocElement -> {
children: Blchildrendrray,
parent: BlocElement,
visuals: (BlCustomVisuals | BlDefaultVisuals),
transformation: ...

, E

BleildrenArr‘ay -> .

by Federico Lochbaum



Object Graph Language and
Object Graph Fuzzer

by Federico Lochbaum



Mate Paths

gen lnnguage

Object Graph Mate Mn'l:e: ::&?del
Y be‘Fiﬂltlnn
Definition new\ /

MaoteGrammar

—

3

- be.c‘l: Gl"‘np
Instance

MoteParser MateGenerator

7/
\ ge.n

Pnrgg\ ( ‘Fe?ack-gu?dea{ ) »

Viate @

by Federico Lochbaum

instance

\




Mate OG Generation

gen lnnguage

Ol—.:je.c‘t GraPL\ Mate ":\\ M;‘t; l:;:olej
Definition ngw\\‘. ,I / etrinition

MateGrammar
- be.ct Grap ne/
Instance

MateParser MateGenerator

s
\ gen

Pnrgg\ ( ‘Fe?ack-gu?ded ) »

M ate “
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Mate OG Generation

gen lnnguage

Ol—.:je.c‘t GraPL\ Mate ":\\ M;‘t; l:;:olej
Definition ngw\\‘. ,I / etrinition

MaoteGrammar
be.ct Grap ne/
Instance
o
;TN
\ 2
~ /

MateParser MateGenerator

s
\ gen

Pnrgg\ ( ‘Fe?ack-gu?ded ) »

M ate “
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Mate OG Generation

gen lnnguage

Ol—.:je.c‘t GraPL\ Mate ":\\ M;‘t; l:;:olej
Definition ngw\\‘. ,I / etrinition

MaoteGrammar
be.ct Grap ne/
Instance
o
;TN
\ 2
~ /

MateParser MateGenerator

s
\ gen

parse ( ‘Feedback-gu?ded )
\ % 7 amN qz

S Mate @
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Mate OG Generation

gen lnnguage

Objec‘t Grnpk Mate ":\\ M;‘t; :«:dej
Definition ngw\\‘. ,I / etrinition

MaoteGrammar

- be.c‘l: Gl"‘np
Instance

He/
“ N\
(2 )
'\-_,/
7~

]
\ q -
= MateParser MateGenerator
/s
\ ge.n
parse ( ‘Feedback-gu?dea{ )
\ % V7N qj
instance / 3 | M
~—— ( MateDerivation \ / a e

-~ -
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Mate Grammar Generation

ge.n [nnguage

Object Grnpla Maote Mﬂte: f‘x?dej
. ades be‘Fiﬂltlnn
Definition new\ /

27N MateGrammar

@ l:e.c‘l: Grap
Instance

MateParser MateGenerator

7/
\ ge.n

Parge_\ ( F?ﬂtk-guided ) »

Instn:\fe\ _ M ate ﬁ
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Mate Grammar Generation

gen [nnguage

Ol—.:je.c‘t GrnPL\ Mate M;‘t;. l:;:dej
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s
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Mate Grammar Generation

YRR
¢ 3

gen [nnguage

N_7
Ol—.:je.c‘t GrnPL\ Mate M;‘t;. l:;:dej
De.{:inition new eriniLion
\ ;<
| ™M
\ - ,r'
27N MateGrammar ~
(I :
\

» be.ct Grop
Instance

MateParser MateGenerator

s
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Mate OG Validation

gen lnnguage

Ol:je.c‘t Grnpk Mate l, d\ M;:;;";::: |
DE‘F?Hit;GH ngw\\‘l’l / a1

MateGrammar
- be.ct Grap ne/
Instnﬂce

MateParser MateGenerator

s
\ gen

Pnrgg\ ( ‘Fe?ack-gu?ded ) »

M ate “
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Mate OG Validation

gen lnnguage

Objec‘t Grnpk Mate l, d\ M;:;;";::: |
DE‘F?Hit;GH ngw\\‘l’l / a1

MateGrammar
be.ct Grap ne/
Instnﬂce
y
S5\
v

MateParser MateGenerator

/
AN gen

Pnrgg\ ( ‘Fe?ack-gu?ded ) »

M ate “
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Mate OG Validation

gen lnnguage

Objec‘t Grnpk Mate l, d\ M;:;;";::: |
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7
5\
\ o

’

3

\ MateGenerator

- Mn‘teF’nrser

7/
\ ge.n

Pnrgg\ ( ‘Fe?ack-gu?ded ) »

M ate “

by Federico Lochbaum

instance

\




Bloc Grammar

BlElement -> {
children: BlChildrenArray,
visuals: (BlCustomVisuals | BlDefaultVisuals)

¥

B1ChildrenArray -> {
array: { type: [ BlElement ], sizeBetween: @ and: 10 }

¥

BlCustomVisuals -> 1 ... }

BlLayoutExactResizer -> {
size: { type: SmallFloat64, between: 100 and: 1000 }

¥

BlTriangleGeometry -> { ... }
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Solution Architecture

Mate

BlocElemet
n Instance

BlocElement -> {
children: Blchildrendrray,
parent: BlocElement,
visuals: (BlCustomVisuals | BlDefaultVisuals),
transformation: ...

. >

BlocElemet
n Instonce

BlchildrenArray -> ...

children

¥

Blchildrend

rray
Instance

Blcustomvi

suals
Instance

Differential Testing

Receiver
generator

Argument 1
ge.v\e.ro.tor

Argument n
generator

1
N
e
| <~ |
| Retro-Fitting |

i Performance
v Profiler

Method

execution

( Two hours campaigns )

I

l

l
A\ 4

—

Properties
.~ \Verification

Feedback

Test Case
>
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Metric measurement
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Visual Inconsistencies - Pixel-by-pixel

19 Outliers
98% Visual differences --

Current Render New Render

6,658 Generated DOM graphs
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FPS Drops

3,742 Generated DOM graphs

17 Outliers

Reaching frames with less than
60 pfs
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Feature Diversity Errors
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What we have found so far

BlIAnnulusSectorGeometry behavior not implemented
Z-order not handled correctly
Element opacity not handled correctly

Not handling complex interactions between layering and z-order

( We already fixed most of them)

by Federico Lochbaum



38 of 42

What's hext ?
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What's hext ?

Extending to the
remaining
challenges

Memory Usage
Garbage Collector Calls
Object life cycles

Dirty Areas
Optimization
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What's hext ?

Extending to the Bloc's CI
remaining workflow
challenges

Memory Usage
Garbage Collector Calls
Object life cycles

Dirty Areas
Optimization
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What's hext ?

Extending to the Bloc’s Cli
remaining workflow
challenges

e Memory Usage . .

o Garbage Collector Calls Experlmentlng

o Objectlife cycles Wlth diﬂ-'erent

e Dirty Areas

 Optimization platforms and . Windows

architectures - Linux
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Recap

BlElement -> {

children: BlChildrenArray,

visuals: (BlCustomVisuals | BlDefaultVisuals)

3

BlChildrenArray -> {

array: { type: [ BlElement ], sizeBetween: @ and: 10 }

¥

BlCustomVisuals -> { ... }

BlLayoutExactResizer -> {

size: { type: SmallFloat64, between: 100 and: 1000 }

3

BlTriangleGeometry -> { ... }

v AST-Core
Tokens

Pattern

Formatter

Nodes
Visitors
Manifest
Notice
Matching
Type
Exception
Nodes - ErrorNodes
Parser
> AST-Core-Tests
> Album
Album-Alexandrie
> Album-Examples
> Album-Tests

> Alevandrie-Race

Packages filter

formatMethodBodyFor: aMethodNode

self

dindentAround:

self

formatMethodCommentFor: aMethodNode;
formatPragmasFor: aMethodNode;
visitNode: aMethodNode body ]

1
2
3
4
5 newLine;
6
7
8

> (© OCAbstractFormatter

BlocElement -> {
children: BlchildrenArray,
parent: BlocElement,
visuals: (BlCustomVisuals | BlDefaultVisuals),
transformation: ...

3
Blchildrendrray -> ...

public interface

[ @© ocsimpleFormatter

utilities

[ class side

private

[private - formatting

initialization
visiting

accessing

BlocElemet
n Instance P
\
— 3 @
<
e}
Receiver - 2
generator {2 Performance
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e Ume
Bloctlonet . Feedback Test Case Pr?gert-.es
n Instance {2 Argument 1 7o, Veriftication
N-t \ 7
children visuals "
¥ g

e
W
- \
3 b
)

Blchildrend transformation BlcustomVi

suals

Argument n

rray

Instance Instance gener‘ator l,s.\l
Improvement Feedback o/
/T O\
L
Retro-fitting

formatArray:

formatBlock:

formatBlockArgumentsFor:
formatCommentsFor:
formatMethodCommentFor:
formatMethodPatternFor:
formatPragmasFor:

formatSelectorAndArguments:

formatSelectorAndAr irstSeparator:restSeparator:
formatSequenceNodeStatementsFor:

formatStatementCommentsFor:

[ o B B " ° ® -
L \Vie A-“AA— ro\ViVPald P Va2 o Y.Y --M/ Y B BAg sy Tupa
- w® ( ® ' - - ¢ - - ( )
r
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