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Ada Background

● Developed by DOD to replace more then 450 other
languages.

● Ada was the Countess of Lovelace and daughter of
the famous daughter of the famous poet, Lord Byron.

● She was a mathematician in early 1800s

● Often given the honor of being considered as the first
computer “ programmer” .

● Wrote programs for Charles Babbage’s Analytical
Engine.

● Both were about 100 years ahead of their time.

● Published as a standard in February 1983: ANSI/MIL-
STD-1815A.
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Ada Literals

● Integer Literals

➞ Can be written using underscores to
increase readability/writability

➞ 5737639019 can also be written as
5_737_639_019

● Real Literals

➞ Must have a digit on each side of the
decimal point

➞ Also allow underscores (but not around the
decimal)

➞ Support for scientific notation, the literal
1.2345E3 is legal

➞ Support for real binary literals, for example
2#0.101#
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Ada Comments

● Comments

➞ Start with  a " - -"  and continue until
end of line:

- -  comment s may t ake up a f ul l  l i ne

X : = 2#1010#;  - -  may be pl aced af t er  code

Y : = - -  pl acement  of  t hi s comment  i s okay

   100;

● Control Structures

i f  Boolean Expression t hen

   statements

end i f ;
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Ada Control
Structures
• i f  t hen el se st at ement :

i f  Bool ean Expr essi on t hen

   st at ement s

el se

   st at ement s

end i f ;

● i f  t hen el si f  st at ement s:
i f  Boolean Expression t hen

   statements

el si f

   statements

el si f

   statements

el se

   statements

end i f ;
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Ada Case
Statements
• Case st at ement s:

( not e no br eak needed)

case Fl ock_Of _Bi r ds i s

   when Geese =>

      Put  ( “ A gaggl e of  geese” ) ;

   when Spar r ows =>

      Put  ( “ A host  of  spar r ows” ) ;

      Put  ( “ any number  of  st at ement s” ) ;

   when ot her s =>

      Put  ( “ Just  a f l ock of  bi r ds” ) ;

end case;

• Pipes can be used between choices in
case statements:

when choi ce1 |  choi ce2 =>

   Put  ( “ choi ce1 or  choi ce2 was t aken” ) ;
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Ada Case
Statements
• “ . . ”  can be used t o i ndi cat e a

r ange of  val ues:

when 1 . .  10 =>

   Put  ( “ The choi ce was f r om 1 t o 10. ” ) ;

• Four rules to follow when using case
statements in Ada:

➞ 1. The case expression must be a discrete type.

➞ 2. Every possible value of the case expression must
be covered in one and only one when clause.

➞ 3. If the when others clause is used, it must appear
as a single choice at the end of the case statement.

➞ 4. Choices in a when clause must be static.
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Ada loops

• Loop statements:

Loop – l oop f or ever

   statements

end l oop;

Whi l e Boolean expression l oop

   statements

   - -  l oop unt i l  t he Bool ean

   - -  expr essi on becomes f al se

end l oop;

(here the loop counter cannot be modified in the loop)

f or  loop counter i n discrete range l oop

   statement

end l oop;
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Ada Arrays

● Ar r ays

t ype array name i s  ar r ay(index
specification) of  type;

t ype Beans  i s  ( Li ma,  Lent i l ,  Gar banzo,
Pi nt o,  Ki dney,  Bl ack,  Soy,  Mung,  Jel l y) ;

t ype Count _Type i s  ar r ay ( Beans r ange
Pi nt o. . Jel l y)  of  Nat ur al ;

Bean_Count :  Count _Type;

Bean_Count  ( Soy)  : = 181;

Bean_Count  ( Jel l y)  : = - 5;  - -  er r or ,
component  val ue out  of  bounds

Bean_Count  ( Lent i l )  : = 24;  - -  er r or ,  i ndex
out  of  bounds
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Ada Arrays

● We can use ar r ay aggr egat es
wi t h named and posi t i onal
not at i on

Bean_Count  : = (  Ki dney => 5,  Pi nt o => 4,  Soy
=> 3,  Bl ack => 8,  Mung =>10 ,  Jel l y
=>2000  ) ;

Bean_Count  : = ( 1,  2,  3,  4,  5,  6,  7) ;

● We can al so use t he ot her s
keywor d t o assi gn a val ue t o
ar r ay component s t hat  ar e not
expl i c i t l y  gi ven a val ue.

Bean_Count  : = ( ot her s  => 0) ;

Bean_Count  : = ( j el l y  => 2000,  ot her s => 0) ;
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Ada Multidimensional
arrays
● Mul t i di mensi onal  ar r ays

t ype Days_Open i s  ( Mon,  Tue,  Wed,  Thu,
Fr i ) ;

t ype Dai l y_Count  i s  ar r ay ( Days_Open,
Beans)  of  Nat ur al ;

Bean_St ock:  Dai l y_Count ;

Bean_St ock ( Mon,  Jel l y)  : = 2000;

● Anonymous Arrays

Bean_St ockA,  Bean_St ockB:  ar r ay ( Bean)
of  Nat ur al ;

(populate Bean_StockA)

Bean_St ockB : = Bean_St ockA;   - -
I l l egal ;  t ype mi smat ch
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Ada Recor ds
t ype record name i s

r ecor d

   record components

   end r ecor d;

t ype Posi t i on i s

r ecor d

      X_Coor d:  I nt eger ;

      Y_Cor r d:  I nt eger ;

end r ecor d;

● Positional and named aggregates:

Poi nt :  Posi t i on;

Poi nt  : = ( 1,  2) ;

Poi nt  : = ( X_Coor d => 1,  Y_Coor d => 2) ;

● Reference and assignment :

Poi nt . X_Coor d : = Poi nt . Y_Coor d;
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Ada Procedures

pr ocedur e procedure name (parameter
definitions) is

   declarations

begi n

   statements

end procedure name;

● Procedures can also have separate
specification and body.

procedure procedure name
(parameter definitions);

-- specification
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Ada Procedures

procedure pr ocedur e name ( par amet er
def i ni t i ons)  is

- -  body

declarations

begi n

   statements

end procedure name;

● Ada provides three different parameter
modes for controlling the direction in
which data can flow in and out of
subprograms:

➞ in -- allows data to flow in only one direction: from
caller to subprogram

➞ out -- allows data to flow the opposite direction: from
called subprogram back to its caller.

➞ in out -- allows data to flow in both directions.
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Ada Functions

● Only the in parameter mode applies to
functions.

● Functions:

function function name (parameter definitions) return type
is

   declarations

begin

   statements

end

● Ada supports overloading

● Ada supports both recursive functions and
procedures

● Ada supports Inline subprogram with pragmas
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Ada Subunits

● Ada supports subunits with the
separate keyword:

pr ocedur e Mai n i s

- -  const ant s,  t ypes,  and var i abl es f or  Mai n

Fl ag:  Bool ean : = Tr ue;

pr ocedur e P1 ( I t em:  i n Bool ean)  i s  separ at e;
- -  st ub f or  P1

- -  can st i l l  r ef er ence Fl ag

f unct i on F1 r et ur n Bool ean i s separ at e;  - -
st ub f or  F1

- -  can st i l l  r ef er ence Fl ag and P1

begi n - -  begi nni ng of  Mai n

   Fl ag : = F1;

   P1 ( Fl ag) ;

end Mai n;
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Ada Subunits

separ at e ( Mai n)

pr ocedur e P1 ( I t em:  i n Bool ean)  i s

   - -  const ant s,  t ype,  and var i abl es f or  P1

begi n

  - -  execut abl e st at ement s f or  P1

end P1;

separ at e ( Mai n)

f unct i on F1 r et ur n Bool ean i s

- -  const ant s,  t ype,  and var i abl es f or  F1

begi n

  - -  execut abl e st at ement s f or  F1

end F1

● Ada also supports withing subprogram
library units.
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Ada Packages

● Two types of packages: standard and generic

● packages consist of two parts: specification and body

● users of a package only form a dependency on the
specification

- -  package speci f i cat i on

package package name i s

   visible declarations

end package name;

-- package body

package body package name i s

   hidden declarations

begi n - -  i ni t i al i zat i on

  statements

end package name;
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Ada Packages

● Following is a package that consists of
only a specification:

package Houses i s

   t ype St yl es i s  (  Queen_Anne,  Got hi c
Cr af t man,  Pr ai r i e_St yl e,  Engl i sh_Tudor ,
Medi t er r anean) ;

end Houses

● with -- makes library units available

● use -- makes library units directly visible

● Packages may be compiled independently
in which case they become library units or
packages may be embedded:
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Ada Embedded
Packages
pr ocedur e P i s

   package Q i s

      A:  I nt eger  : = 1;

   end Q

   B:  I nt eger  : = Q. A;

   use Q;

   C:  I nt eger  : = A;

begi n

   A : = B + C;

end P;

● Ada packages support private and limited
private types.

➞ Pr i vat e t ypes al l ow you t o encapsul at e
a t ypes i mpl ement at i on.   They al so
l i mi t  oper at i ons t o assi gnment  and
equal i t y

➞ l i mi t ed pr i vat e t ypes f ur t her  r est r i ct
t hi s t o onl y i mpl ement er / user  pr ovi ded
oper at i ons.
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Ada Generics

● Generics act as a template from which
actual non-generic units can be
created.

- -  gener i c speci f i cat i on

gener i c

   generic formal parameters

f unct i on function name (parameter
definitions) r et ur n type i s

   declarations

begi n

   statements

end function name;

● Formal generic parameters consist of
dummy names that will be replaced by
actual parameters when the generic is
instantiated.
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Ada Generics

● Example generic formal parameter:

t ype I t em i s  ( <>) ;

● Example instantiation:

f unct i on Lar ger _I nt eger  i s new Maxi mum ( I t em
=> I nt eger ) ;

● The (<>) can be replaced with any
Discrete type at instantiation time.

● Stack Example


