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F-Script in the Mac OS X Architecture
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F-Script in the Mac OS X Architecture
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Mac OS X is a UNIX operating
system which is implemented
(mostly) in C and which offers
C-based APIs.



F-Script in the Mac OS X Architecture

Apple provides three high-level

environments (tools, APIs) for
programmers.

Quartz, OpenGL, multimedia, printing,
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F-Script in the Mac OS X Architecture

The main goal of Carbon
is to provide toolbox-like
APIs (i.e. old Mac OS
APIs) for porting existing
Mac OS applications, or
creating new ones.
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F-Script in the Mac OS X Architecture

Quartz, OpenGL, multimedia, printing,
event handling, low-level window
management, etc.

Strings, run loops, collections, processes,

resources, etc.

Multitasking, virtual memory, SMP, file
systems, device drivers, networking,
threading packages, etc.

The Java environment supports
both standards, cross-platform,
Java frameworks and specific
Mac OS X Java APIs. In both
cases, the Java environment
provides advanced integration
with the underlying Mac OS X

BSD

layers.
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F-Script in the Mac OS X Architecture

Quartz, OpenGL, multimedia, printing,
event handling, low-level window
management, etc.

Strings, run loops, collections, processes,
resources, etc.

Multitasking, virtual memory, SMP, file
systems, device drivers, networking,
threading packages, etc.

Cocoa provides a lightweight
object-oriented extension of the C
language, called Objective-C. It
comes with various frameworks
and tools.

Cocoa is strongly influenced by
Smalltalk although it is based on
the compile-link-run model of C.
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F-Script in the Mac OS X Architecture

Quartz, OpenGL, multimedia, printing,
event handling, low-level window
management, etc.

Strings, run loops, collections, processes,
resources, etc.

Multitasking, virtual memory, SMP, file
systems, device drivers, networking,
threading packages, etc.

F-Script adds an interactive
object-oriented environment to
Cocoa. It lets you interactively
manipulate Cocoa-based
objects. It also lets you write

scripts.

F-Script
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@ F-Script Workspace Edit View Format Window U1 ¢ 4 Ven22:35
2006 F-Script 3L Block Inspector

> P inspectHith: {*name, [:p| p salary > 388088], *adress}

at:188 put:(b at:188).
> P removefAt:@.
{Pilot( name = GRANT, address = NEW YORK, salary = 2088688), := [:e]| e ] value:@b.
Pilot{ name = SINMPSON, address = NEW YORK, salary = 20900@), := {'toto', 'tutu', 8, false, NSHotFound}.
Pilot{ name = DUPONT, address = PARIS, salary = 306868688), add:z.
Pilot({ name = MOORE, address = NEW YORK, salary = 258888), removefAt:b !! z.
Pilot{ name = COOPER, address = NEW YORK, salary = 780088), : 3.
Pilot{ name = MARTIN, address = PARIS, salary = 225457), :
Pilot({ name = CARTER, address = BOSTON, salary = 108128)}

C=HERE-

> P class
Array

A

T

> P count < lq
true I

> P inspectHith: {#*name, [:p| p salary > 380088], *address}

CZOi® Array Inspector 000
f#mame #address [pl p salary = 300000] Family Typeface
GRANT NEW YORK false Hiragino Kaku Goth = Regular
SIMPSON MNEW YORK false Hiragino Maru Goth ,
DUPONT PARIS false Hiragino Mincho Pro Image: | Spectrum
MOORE NEW YORK false Hoefler Text -
COOPER NEW YORK true Impact s
MARTIN PARIS false ARpIe LIGothic
CARTER BOSTON false _ (Etras. ™)

v
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7
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«
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Find Panel

)

.

Find: ifTrue:

Replace with:

Replace All Scope Find Options

g :n:ire.File ‘> [ Ignore Case
election

( Replace All % ( Replace ) ( Replace & Find © ( Previous )  Next




Lightweight interactive & scripting layer

F-Script does not replace Mac OS X development tools, frameworks
and object run-time: developers continue to use existing tools & the
Objective-C language to develop new classes.

F-Script adds a lightweight interactive and scripting layer to the
Cocoa stack.

Emphasis is on interactive high-level anbject
manipulation rather than class development.

> 7

error: receiver of message "arcCos" must be a number between -1 and 1



Lightweight interactive & scripting layer

» Emphasis is on interactive high-level and user-friendly object
manipulation rather than class development.

> myObject := [:a :b| a+b]
> mylbject save

Save
Save as:
—_— W hETe=F il - Des Ko ? @7777774
000518_1527 I A Applications I guest I
2 Mac 05 X » | Developer ) & pmougin >
2 Macintash HD & Library G ~ Shared f
&3 Network [ | System '
| & Users >
c————— —————————————y <>
© New Folder ©  Add to Favorites \
£ Cancel )
B



Lightweight interactive & scripting layer

» Emphasis is on interactive high-level and user-friendly object
manipulation rather than class development.

> myObject vend:'foo'
myQObject is now registered in the Mac OS X distributed object

system, under the public name ‘foo’. Other applications can
connect to it and use it.

> '"foo' connect

a proxy for [:a :b| a+b]



Lightweight interactive & scripting layer

» Emphasis is on interactive high-level and user-friendly object
manipulation rather than class development.

CHONG) Block Inspector
[ [:a :b| a+b]]

Syntax ok
e

Block inspector allowing in-place editing of block code.



Lightweight interactive & scripting layer

» Emphasis is on interactive high-level and user-friendly object
manipulation rather than class development.

06 F-Script

> NSColor blueColor set

> (NSBezierPath bezierPathHithOvallnRect: (288<>58 extent:288<>2088)) stroke

>

User-friendly access to core Mac OS X technologies (here: drawing a blue circle with Quartz).



High level object manipulation

» Emphasis is on interactivnd user-friendly object
manipulation rather than cic development.

One of the main weakness of object technology: high-level
manipulation of data.



Weakness of object technology

» Years ago relational supporters argued that object-oriented
databases were a twenty-year step backward.

» They were right II!

» Sure, object technology provides a high-level modeling approach.
But think about how low-level, object technology is compared to
relational algebra when it comes to manipulating whole sets of
data.

» This is a big challenge!



Weakness of object technology

v

This criticism prompted a major enhancement of object
technologies: the development of object query languages.

This development provided a solution to the lack of high-level
features found in traditional object languages.

So far, results are mixed.

Object query languages have not yet made their way into
mainstream object languages.

In their most recent incarnations, object query languages adopt
quite a low profile. They are merely used as an interface to an
underlying database, and not as a general means of manipulating
objects (e.g. JDO Query Language, EJB Query Language, Gemstone
etc.). "The query is executed in the databse, not in the VM".



High-level object manipulation

» We want something with the power of relational algebra built into
our programming language!

» Array programming principles (cf. Ken Iverson’s APL) to the rescue.

Smalltalk extended into an object query language allowing synthetic
expression of object manipulations.

2 A new message send paradigm. The classic Smalltalk message construct
becomes a special case of a more general messaging system.

2 A small kernel of high-level operators for object collection manipulation:
Compression, Reduction, Join, Transposition, etc. (implemented as
methods).

2 Aim was to minimize extensions needed to include query language level
capacities in Smalltalk. From a technical point of view, can easily be

adapted to existing Smalltalk implementations.



@ FITSProjector File Edit Window Help U $ 2 W ) =1100% Mon 19:34 PM i

Untitled

£ import... ) ( View .(Delete b
File NRow NCol ‘X Center 'Y Center 'Area
fpAtlas-000094-07-1-0421-0083-g.fits 132 3 OO Window

fpAtlas-000094-07-1-0426-0068-g.fits 140 188 -
fpAtlas-000094-07-1-0429-0057-g.fits 104 112 | [~ Display
fpAtlas-000094-07-1-0435-0104-g.fits 80 88
fpAtlas-000094-07-1-0441-0053-g.fits 100 124
fpAtlas-000094-07-1-0451-0063-g.fits 224 232 Max: | 1200
fpAtlas-000094-07-1-0452-0069-g.fits 204 164
fpAtlas-000094-07-1-0452-0097-g.fits 160 176
fpAtlas-000094-07-1-0454-0010-g.fits 212 160
fpAtlas-000094-07-1-0455-0058-g.fits 212 200
fpAtlas-000094-07-1-0476-0167-g.fits 124 92
fpAtlas-000094-07-1-0481-0072-g fits 252 232
fpAtlas-000094-07-1-0484-0094-g.fits 156 128
fpAtlas-000094-07-1-0495-0068-g.fits 44 40
fpAtlas-000094-07-1-0495-0100-g.fits 164 124
fpAtlas-000094-07-1-0499-0075-g.fits 99 152
fpAtlas-000094-07-1-0506-0075-g.fits 192 160
fpAtlas-000094-07-1-0517-0104-g.fits 104 96 ! Zoom: | 300%
3

Min: 980

[7] Autoscale

16.011041641, 15.612350464, 15.554133415, 16.193767 [ Refresh
Se—

> galaxiesFromSDSS:=(objectl galaxies)

> (galaxiesFromSDSS at:(galaxiesFromSDSS majorAxis)<5@) isophotalMagnitude
{18.080149, 16.273418427, 16.219285965, 16.578439713, 16.528640747, 15.993280411,
16.075138092, 16.429462433, 16.187173843, 15.911281586, 16.237623215, 16.520734787,
15.866838455, 15.998971939, 15.612350464, 15.554133415, 16.193767548}

@uUmE ) P X BT D04 | W W

“F-Script lets one easily do pretty complex data mining to drill down through samples of
thousands of galaxies distributed throughout a very large parameter space.”

Prof. Roberto Abraham - Dept. of Astronomy & Astrophysics - University of Toronto.



F-Script Architecture

Little Smalltalk Interpreter (+ Array Extensions)




F-Script Object Model & Frameworks

>

F-Script is based on Smalltalk syntax and concepts, but instead of
using Smalltalk’s object model and common Smalltalk frameworks, it
use the Cocoa object model and frameworks.

Thanks to the integration with Cocoa, F-Script gains many advanced
features, which can be directly accessed by the F-Script user, "for
free":

e Sophisticated GUI framework (Windows, Views, Event Model, Text Layout, etc.),
e Unicode support,

e Access to the Quartz features (Mac OS X graphic subsystem),
e Distributed Objects,

e Object Persistence,

e Integration with Interface Builder,

¢ Networking,

e File System interaction,

e UNIX abstractions: tasks, pipes, etc,

e Collection classes,

e Etc.



F-Script/Cocoa Object Model Example

Derived from the Smalltalk object model.
Smalltalk’s keyword syntax.

Class and meta-classes are objects.
Single inheritance. Support for protocols.
Fully dynamic. Static typing optional.

Flexible: the notion of “category” lets you add
methods to classes you have not produced.
The “poseAsClass:” method lets you replace a
class by another one a runtime, etc.

isKindOfClass:, respondsToSelector:,
performSelector:, doesNotRecognizeSelector:,
etc.

_____

NSObject
3

1
I
1

NSResponder |~
7 3

NSView
A

NSBox

/ N
/ \
\

/
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a NSBox another NSBax
instance instance

NSResponder
(meta)

A

I
I
|
1

."’,.

NSView (meta)

*

NSBox (meta)

inhents flom

e
1s Irstance of




F-Script is embeddable

» In addition to a stand-alone application, F-Script comes as an
embeddable Mac OS X framework.

» This means you can use an F-Script interpreter (or several ones) in
your own applications.

» F-Script components are accessed through an Objective-C API.



F-Script is embeddable

000

2. Helloworld - main.m

O

a\ 9& 4@ % @ HelloWorld

®' Groups & Files

v Elj Hell oW orld
> [ Classes
v Other Sources
@ main.m
P [ 7 Resources
¥ Frameworks
P [ Linked Frameworks

Vig arreuy

b PR e work
b E) AppKit.framework
» [0 Products

Y

A A

» Breakpoints , “Executables , @ Targets , ) Bookmarks , & Classes A [)Ffiles

2002-08-11 21:24:40.798 HelloWorld[328] hello world
2002-08-11 21:24:40.801 HelloWorld[328] hello world

HelloWorld has exited with status 0.

= > R D

L @Ffind . ABuild jAw.SRuni.. 3 Debug

= @ mainm:3 $: <No selected symbol> %

00

{

#import <Cocoa/Cocoa.h>
#import <FScript/FScript.h>

int main(in{{ arge, const char *argv[])

NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] initl;

// Create a string containing the F-Script code
NSString *fscriptCode = @"[sys log:'hello world']";

// Create a Block object from the string
Block *block = [fscriptCode asBlock];

/{ Execute the block
[block valuel;

// One line version
[[@"[sys log:'hello world']" asBlock] valuel;

return 8;

HelloWorld exited normmally.

Developing with Project Builder and the F-Script framework




Object browser: browsing the workspace

e 06 F-Script Object Browser =
Cworkspace® ( Classes ) (Selectview)  nName ) £ sef ) ( Inspect
sys = <an instance of System> Number 2001-01-01 01:01:29 +010» NSCFDate
A = {Airplane(ident = 4412, m * hash
P = {Pilot{ name = GRANT, ad¢ ** init
F = {Flight(id=1008, pil=CRAM + initWithTimelntervalSinceRefer
a=89 - iskqual:
/ release
< retain
<= retainCount
<> timelntervalSinceReferenceDat
>
>= NSDate
abs -
acos <
arcCos <=
arcSin >
arcTan =
array: _cfTypelD
asDate > addTimelnterval:
asin classForCoder
atan clone
between:and: compare:
ceiling copyWithZone:
clone dateWithCalendarFormat:timez
copy description
copyWithZone: descriptionWithCalendarForma
cos A descriptionWithLocale: p
cosh - dup v
dateWithCalendarFormat:timeZone:
e ————————————————



Object browser asks for arguments

F-Script Object Browser =

fworkspace  ( Classes

=  between:
sys = <an instance of System
A = {Airplane(ident = 4412 n and:
P = {Pilot{ name = GRANT, ad

F = {Flight(id=1008, pil=GRA £ cancel © W

a=89 »

arcCos

arcSin

arcTan

array:

asDate

asin

atan

between:and: >
ceiling

clone

copy

copyWithZone:

cos

cosh

dealloc

description

doubleValue

dup

encodeWithCoder:

exp A
floor 1.

between:and: 4
e ——————————————————————————————



Browsing classes and meta-classes

8006 F-Script Object Browser (=

fworkspace € Classes % (selectview)  Name % ©  sef ) € inspect

- = . . . N ¥ QISCATUEVENTLIVIALLTTITIYIVIdS K. D -
S
MessagePatternCodeNode initgﬁgggkﬁ:g:@?etﬂ : <NSApplication: 0x3d2c70> doCommandBySelector:
MsgContext = pping encodeWithCoder:

MutableNumber
NSAEDescriptorTranslator
NSAKDeserializer
NSAKDeserializerStream
NSAKSerializer
NSAKSerializerStream
NSATSClyphGenerator
NSAbsoluteURL
NSAcceptsColorBrowser
NSActionCell
NSAffineTransform

NSAlert
NSAllDescendantPathsEnumers
NSAppleEventDescriptor
NSAppleEventManager
NSAppleMenuController
NSAppleMenultemRepresented
NSAppleScript

NSApplication >
NSArchiver

NSArray

NSAssertionHandler
NSAttachmentTextStorage
NSAttributeDictionary
NSAttributeDictionaryEnumera

m _initializeRegisteredDefaults
_loadServicesMenuData
_startDrawingThread:
_taskNowMultiThreaded:

_userLoggedOut
detachDrawingThread:toTarge
initialize

load

sharedApplication >

NSResponder (meta)

NSObject (meta)
_copyDescription
_kitNewObjectSetVersion:
accesslinstanceVariablesDirectl
alloc
allocWithZone:
autorelease
cancelPreviousPerformRequest
class
classOrMetaclass
conformsTo:

4+ conformsToProtocol:
v Copy

>

endModalSession:
endSheet:
endSheet:returnCode:
finishLaunching
frontWindow
handleQuitScriptCommand:

hide: m
hideOtherApplications:

init

initWithCoder:
insertValue:atindex:inProperty
isActive

isHidden
isObjectScheduledForDealloca
isRunning

isSpeaking

keyWindow

mainMenu

mainWindow
makeWindowsPerform:inOrder
menu

miniaturizeAll:

modalWindow -
msgPrint:ok: s
nevtFuantMatchinaMack intiln ¥




On-Screen selection of widgets

00

F-Script Object Browser (&5

(Workspac e}

{ Classes _rSeIectview\d £ pName \ ( Self

R ( Inspect

<NSColorPickerWheelView: 0~

NSColorPickerWheelView m
_brightColorFromPoint:fullBrig
_colorFromPoint:
_compositelmage
_pointFromColor:
_pointinPicker:

_resizeView
acceptsFirstMouse:
brightColor

color

drawRect:

isTracking

mouseDown:

setBrightness:

setColor:

setFrameSize:
storeColorPanel:
viewSizeChanged:

NSView e
_addCornerDirtyRectForRect:li
mAAMN A AT A~ T X

(&) Colors
|| —— (o | | (——
o || R ||
&

NSColorPickerWheelView
NSView
NSBox

NSView
NSBox

NSView
NSView
NSBox

NSView
NSThemeFrame

NSColorPanel




Customizing the object browser

F-Script Object Browser

© O  Custom Buttons

fworkspace)  ( Classes ©  (Selectview) © Name % ©  sef ) inspect O

'sys = <an il

§A = {Airplar
P = {Pilot( n
'F = {Flight(i
a=89

Drag your favorite item into the toolbar...

FWorkspace (" Classes “select view £ Name )
Workspace Classes Select view Mame

€ sef ) £ inspect ) (" Update  Key-value

Self Inspect Update Key-value

 Example1  Example2 )  Example3 ( cass )
Examplel Example2 Example3 class

© subviews (customé ( custom? £ customs
subviews Custams custon 7 custom

£ customs f custom1o v(/é) e
customS custom 10 Customize Flexible Space Space

..or choose the default set.

Examplel f Block... "
C—
Example2 { Block... "
Example3 f Block... "
e
class f Block... "
subviews { Block... "
o ——
Custom6 f Block... "
custom? f Block... "
S —————
custom8 { Block...
Qe
custom9 f Block... "
S —
custom10 { Block...
Sepa:rator 3

(workspace) € Classes ) (selectview)  Name % self

N inspect )

Workspace Classes Select view Name Self

Inspect

Show IconOnly s

 Done °
RSl




The key-value browser (by Joerg Garbers)

e 06 Key Value Browser for Workspace Objects
g Workspace\ £ set Value "/ Set Name "/ Inspect\ © Methods /' New Browser " - Update Now 3 gpe;cription
in Drawer

YI | — s | l‘\71 ] ] l‘ D Browse AttribUteS P 00 :’:l;teoc ;jnpddsaite
Workspace Array “Attribute Keys | AtributeValues  Description

s T o -7 name CARTER sdarese - BOSTON, |
A | 1 | address BOSTON salary = 1—001 20) ’

P > 2 P salary 100120

F P 3 P

window P 4 P

form ' 5 '

line ~ 6 =~

button P

conversionScript

converter P

| = ) ) <>
e ——————————————



Using Mac 0S X frameworks from F-Script

e O O Currency Converter

Exchange Rate per $1 532

Dollars to Convert | 245

Amount in Other Currency

', Convert )

[:title | |window conversionScript form button line|

window := NSWindow alloc initWithContentRect: (125<>513 extent:400<>200)
styleMask:NSTitledWindowMask+NSClosableWindowMask+NSMiniaturizableWindowMask+NSResizableWindowMask
backing:NSBackingStoreBuffered
defer:true.

conversionScript := [(form cellAtIndex:2) setStringValue: (form cellAtIndex:0)
floatValue * (form cellAtIndex:1) floatValue. form selectTextAtIndex:0].

form := (NSForm alloc initWithFrame: (60<>90 extent:320<>85)) autorelease.
form addEntry:@{'Exchange Rate per $1', 'Dollars to Convert', 'Amount in Other Currency'}.
form setAutosizesCells:true; setTarget:conversionScript; setAction:#value.

button := (NSButton alloc initWithFrame: (250<>20 extent:90<>30)) autorelease.
button setBezelStyle:NSRoundedBezelStyle; setTitle:'Convert'; setKeyEquivalent:'\r'.
button setTarget:conversionScript; setAction:#value.

line := (NSBox alloc initWithFrame: (15<>70 extent:370<>2)) autorelease.

window contentView addSubview:@{form, button, line}.
window setTitle:title; orderFront:nil.

]



Interface Builder and F-Script

@ Interface Builder File Edit Classes Format Layout Tools Window Help LB ¢ ) Sam 18:04
Untitled CocoaViens =

D=2 [Tey| ol
T [Text] w0 | FiTex | ﬁ!

Cupertino

Y18
San Jose { Button O [S—ept
e —

Santa Clara

San Francisco F;!(, Field1:
Palo Alto [ Switch o —

Field2:
San Carlos ‘
Los Gatos ® Radio Label Font Text

Sunnyvale O Radio Small System Font Text
Mountain View ' ' System Font Text

EEE-E

0o NOOWVESAE WN = O

%

|

é

[ Loop ( Play R ( Pause ) FSInterpreterView Info
' Connections a

N

&

O O O Untitled - MainMenu Outlets

NewApplication File Edit Window Help < = :L::::ey\fiew
-~ ( =
.
v

4 objectl
Untitled object2

bject3
f Instances Y Classes Y Images Y Sounds \. e

&

object4
objects
objects
object?
object8

NSMenultem (Spelling...) showGuessPanel:
NSMenultem {(Check Spelling) checkSpelling:
NSMenultem (Check Spelling 3 toggleContinuousSpe
enultem (Speech)
SMenu | Source Destination
NSMenultem (Start speaking) startSpeaking: . objectl NSButton (Stop)
NSMenultem (Stop speaking) stopSpeaking:
¥ NSMenultem (Window)
¥ NSMenu
NSMenultem (Minimize) performMiniaturize:
MSMenultem
NSMenultem (Bring All to Front) arrangelnfront:
V¥ NSMenultem (Help)
¥ NSMenu (2) o - o = (__[;i—s—co—rrrre-ﬁ
NSMenultem {NewAp plication Help) showHelp: L
Window (Untitled)

Jo

v
@
L}

!

Window (F-Script)




F-Script Anhywhere

» F-Script Anywhere, developed by Nicholas Riley, allows you to inject a
complete F-Script environment into any running Cocoa application -
even third-party applications!

e 006 F-Script Anywhere

Select a Cocoa application:

& Mail
% Interface Builder
2 Project Builder

4. Chess

€4 RBrowserLite
B Terminal

I8 ProcessViewer

Click Install to add a “FSA” menu to the selected application.

If installation fails, the application may unexpectedly quit. m

Please make sure to save your work in the selected application. T —




F-Script Anywhere inside Chess

r

@ Chess Game Move View

Inspecting an instance of NSimage

FSA Window

{ Update

NSImage @xlbdefd Size={712, 792} Reps=(
NSBitmapImageRep Bx1b5la@ Size={712, 792}
ColorSpace=NSCal ibratedwWhiteColorSpace BPS=2
Pixels=712x792 Alpha=YES,
NSCachedImageRep Bxlazéed Size={712, 792}
ColorSpace=NSCal ibratedRGECo lorSpace BPS=4
Pixels=712x792 Alpha=YES

)

il
123

2

¢ 4 Sam 18:53

© (&) F-Script Anywhere: Chess

= 3y¥s browse

g

Mew Browser: (Object...\ {Key-value... ) (D FAoat fUL..)

F-Script Object Browser =

(workspace ) Classes

»

Cselectview®  Name O self \ £ Inspect

<Board3D: Ox1b4300=

>

Board3D
backgroundBitmap
colorAt:
dramwRe ct:
dranwRow s: from:
flashSquareAt::
highlightSquareAt:
initwithFrame:
layoutB oard:color:
mouseDown:
pieceAt::
piecesBitmap
placePiece:at::color:
print:
setBackgroundBitmap:
setPiecesBitmap:
setupPieces
slidePieceFrom::to::
unhighlightSquareAt::

m NSImage Ox1b4efO Size={712, 7¢»




Download & Resources

Binaries for Mac OS X

Source code

User guide with complete reference documentation

Articles published by O'Reilly Network

Paper from APL 2000, documenting the high-level extensions
Additional tools, including F-Script Anywhere

Mailing List

v Vv VvV VvV VvV Vv Vv

www.fscript.org



Thanks !

See you at
ESUG 2003 !



