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Purposeof this talk

The goal of this talk is to:
� show you that Ada is a great language
� show you that Ada is amongst the greatest languages
� show you that you choose use Ada in many of your projects
� show you that Lionel, Jean-Pierre and Ludovic were right in

what they said
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Whatis anopenlanguage?

An open langua ge lets you:
� access your hardware
� access your operating system services
� call subprograms written in other (possible inferior)

languages
� call subprograms from other (possibly inferior) languages
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Is C anopenlanguage?

� C lets you access your hardware
� C lets you call operating system services
� C lets you call subprograms written in other languages, if

they are C compatib le
� C can be called from other languages

C is mostly open, but runs into problems to interface with object

code which does not follow C conventions.
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Is Adaanopenlanguage?

� Ada lets you access your hardware elegantl y
� Ada lets you call operating system services, just as C
� Ada lets you call subprograms written in other languages,

with different calling conventions and arbitrary linker names
� Ada can be called from other languages, with different

calling conventions and arbitrary linker names

Ada is probably one of the most open languages around with

assembly languages.
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Hardwareaccesswith Ada

� Enumerations can have a physical representation distinct
from the logical representation: (skipped by Ludovic)

type Opcode is (AddI, SubI, MulI, DivI);
for Opcode'Size use 4;
for Opcode use (AddI => 2, SubI => 5,

MulI => 7, DivI => 12);
� Items can be packed:

type Opcode_Word is record
R1, R2, R3, R4 : Opcode;

end record;
pragma Pack (Opcode_Word);
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Generatedcode

� The following code segment:

W : Opcode_Word;
W.R1 := W.R2;

gets compiled as:

movb v__w,%al
shrb $4,%al
andb $-16,v__w
orb %al,v__w
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Evenmore

� Ada can also do automatic arithmetic:

type I is range 2 .. 5;
for I'Size use 2;
G : I;
...
G := 7 - G;

gets compiled as:

movb z__g,%al
negb %al
addb $3,%al
movb %al,z__g
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Operatingsystemservices

� Ada can use inline assembly language to access operating
system services (interrupts or traps):

Asm (
-- the assembler code
"finit" & LF & HT & -- reset status word
"movw $0x5A5A, %%ax" & LF & HT & -- set value status word
"fnstsw %0" & LF & HT & -- save status word
"movw %%ax, %0", -- store status word

-- output stored in Register
-- register must be a memory location
Outputs => Unsigned_16'Asm_out put ("=m", Register),

-- tell compiler that we used eax
Clobber => "eax");
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Subprogramswritten in otherlanguages

with Interfaces.C; use Interfaces.C;
with System; use System;

function U return Integer is
function Write

(FD : int;
Buffer : Address;
Len : int)

return int;
pragma Import (C, Write, "write");
-- The ``write'' C program is called Write in Ada, but could
-- be called any other name

begin
return Integer (Write (1, Null_Address, 1024));
-- Dummy example

end U;
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Generatedcode

_ada_u:
pushl $1024
pushl $0
pushl $1
leal 12(%esp),%ecx -- Zero-cost exceptions
call write
addl $12,%esp
ret

� No unnecessary conversion operation
� No unnecessary checks
� Full power of Ada (with exceptions) and full access to C
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Exportingsubprogramsfrom Ada

Similarly, Ada can export subprograms using a foreign
convention:

procedure X;
pragma Export (C, X, "another_name");
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Partial conclusion

� Ada is a really open language
� Ada does not reject other languages
� As Jean-Pierre said earlier, Ada lets you do everything you

can do in C but forces you to declare that you know what
you do

But sometimes another high-level language is more appropriate

than Ada.
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Erlang

� Functional distributed programing language
� Features a distributed fault-tolerant database
� Features an elaborated supervision protocol
� Is used a lot for telephony applications
� Is based on nodes on which processes execute
� Uses message based passing between processes,

possibly on different nodes
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InterfacingAdawith Erlang

� Erlang is not well suited for hardware access
� Erlang is interpreted and does not run full speed

(telephony applications use Erlang only for signalling)
� Ada can be coupled with Erlang and become a real Erlang

node, which can send and receive messages (AdaERL)
� A library (with an Ada binding) lets you build and analyze

complex Erlang structures
� Ada takes care of hardware acess while Erlang deals with

high level protcols
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Forth

� Grammar-less interactive language
� Based on small words combined to form larger words
� Used to build domain specifc languages
� Used a lot in robtics and embedded systems
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InterfacingAdawith Forth

� Used in a real case: the european Ambience project
� The ENST built mobile routers, robots that can enlarge an

existing wireless network by using multi-hops routing
� Forth is used to interactively test the robots and can

access Ada subprograms (A
� Forth scripts are loaded at startup time and are called by

Ada
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AdaandtheInternet

� Ada features a distributed systems annex (DSA)
� Ada bindings exist for sockets (AdaSockets,

GNAT.Sockets)
� Ada bindings exist for web services (AWS)
� Ada bindings exist for databases (PgAda, GNADE)
� PolyORB lets you seamlessly access DSA, CORBA and

SOAP objects and subprograms and make bridges
between those protocols
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Conclusion

Enjoy your life, be open!
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