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Introduction

Why a new language ? (1/2)

e C language

advantages

Memory mapping, interrupt management, ASM glue, multiple
kinds of integer, compiled, very good performance

inconveniences
Not high level language

o SmartEi el language

advantages

High level language, genericity, uniformity, static type,
programming by contract, compiled, good performance

inconveniences
Not prototype object oriented, lack of OS programming faigil

—




Introduction

Why a new language ? (2/2)

e Self language

advantages
Uniformity, expressivity, simplicity, prototype objectiented

—

inconveniences

Not compiled, lack of protection (no type), lack of OS
programming facility

e Java language

advantages
C-like syntax, static type, internet facility

inconveniences

Not prototype object oriented, lack of OS programming faigil
not good performance, lack of uniformity and expressivity
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History : Lisaac for IsaacOOS Language

Lisaac
Prototype based Object
Oriented Language
+
IsaacOOS
Prototype Object Operating
System

C language
+

Unix system




Let them sink in a bigger box ?

Java | \ \ \
Corba \

Application A Application B 7

UNIX kernel / V.M.
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High-levels Hardware

Object Oriented for Hardware

Hardware support
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Classvs Prototype (1/3)

Instance

1 Squeleton 1 Object
(=class)
ot

Prototype

'\L_ﬂ Clone

1 Object prototype 1 other Object
(=the One)




Introduction

Classvs Prototype (2/3)

A object
(Prototype or not)

B Instance

1 Object with
A and B definition

1 other Object

Class B

o B object
(Prototype or not)




Classvs Prototype (3/3)

Dynamic inheritance




Introduction
Inherit Lisaac

AT
° Cself Self: Flexibility, simplicity and prototype concept

+
M\fr\\
Shart Eiffel
' _anu H . .
o <=~  FEiel : Static type, programming by contract
+

o C: Interrupt management, memory mapping

<IN

Object Prototype
Lisaac: Full prototype object for hardware



The language
The grammar of Lisaac

Lisaac 19
Self 25
| Java 49 |
| smalltalk 56 |
Ic 63|

J
| Pascal / m

[c++ [/ 156

| Eiffel i i 181

Number of gamatical rules



The language
Example : Hello world!

hello.li
Section Header
+ name:= HELLO
Section Public
main <

(

“Hello world | nn".

print ;

);

Command line:lisaac hello.li
Executable result hello (ou hello.exe for windows)




The language
Slot identi er

gsort tab: COLLECTIGMm low: INTEGEK high: INTEGER
( +ij. INTEGER

+ X,y: OBJECT

i == low;

x = tab. item ((i +j) >> 1);

i <=j. if f
tab. swapj and i

g
g.do_while fi <= jg;
(low < j). if f gsort tab from low to j; g;
(i < high). if f gsort tab from i to high; g;



The language
Slot identi er

tab: COLLECTICJii#ill low: INTEGE i@ high: INTEGER
( +1]. INTEGER

+ X,y: OBJECT

| = Iow

X = tab item ((i +j) >> 1)

i <=1j). if f
tab. swapj and i;

g
g. do_while fi <= jg;

(ow < j). if f |SS teb HGEM ow Bl ;; o
(i < high). if f | teb ESEN i B high; o



The language

Slot identi er: if

gsort tab: COLLECTIGMm low: INTEGEK high: INTEGER
( +ij. INTEGER
+ X,y: OBJECT
i = low;
j = high;
X = tab. item ((i +)) >> 1),
f

i <=
tab.textcolorblueswap | and i

g. do_while fi <= jg;
(low < j). if f gsort tab from low to j; g;
(i < high). if f gsort tab from i to high; g;



The language

Slot identi er: loop

gsort tab: COLLECTIGMmM low: INTEGE high: INTEGER
( +ij. INTEGER

+ X,y: OBJECT

i = low;

j = high;

X = tab. item ((i +]) >> 1);

i <=1j. if f
tab. swapj and i;

g
(low < j). if f gsort tab from low to j; g;

(i < high). if f gsort tab from i to high; g;
);



The language
If then else



The language
Assignment: code

color (r,g,b: INTEGER <

(

true _color :=r << 16|g << 8|b;

);

color < (

gray _color := (r+g+b)/3;
);
);




The language

Inheritance : Dynamic once compute parent

Once execution dynamic parent evaluation

Section Inherit
+ parent : OBJECK
( + result: OBJECT
i compute my parent
parent := result // my parent is a data now!!!

);

| A\

Note
@ The rst lookup, the parent is dynamically de ned
o The next lookup, the parent is a simple data value

N




The language

Memory Mapping : binary le structure

Section Header
+ name:= MYSTRUGT
Section Mapping
+ coord _x: UINTEGERZ;
+ coord _y: UINTEGER?Z,;
+ flags : UINTEGERG;
+ color : UINTEGERES;
Section Public

- move

- set _color

MY STRU CTI coord_x coord_x lags cojor |
Rawfile 3] 1]o]1]or i oo [a [ o[ [ 2o [0 [C




Compiler
Multi-platform compiler



Compiler
Global analysis

Java, C++: Classic technical

Virtual Function Table (VFT)
) Pointer of function

) Indirect call

) No optimization!

Lisaac: Global analysis

Transitive closure

) Dispatch Binary Branch (DBB)
) Static call

) Full optimization!




Compiler

Dispatch Binary Branch (1/4)




Dispatch Binary Branch (2/4)



Dispatch Binary Branch (3/4)



Dispatch Binary Branch (4/4)



Compiler / Bootstrap



Benchmark
Isaac OS benchmark



MPEG2 benchmark
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Conclusion
Question ?

@ Server:irc.oftc.net

o Channel:#isaac

Information & contacts

o Wiki : http://www.lisaac.org/documentation/wiki
@ Mailing list :
lisaac-announce@lists.alioth.debian.org

YAC

Object Prototype
http://www.lisaac.org
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