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� AdaLOOP statement allows for repetition of a sequence of 
statements

� Three forms of a LOOP statement

� FOR loop is used when executing a specific number of 
iterations with a loop parameter taking in turn all values of 
a discrete range

FOR l oop_speci f i cat i on LOOP 
 . . .  
END LOOP;  

WHI LE condi t i on LOOP 
 . . .  
END LOOP;  

LOOP 
 . . .  
END LOOP;  

 

DECLARE

S,  M :  I nt eger  : = 0;

BEGI N

Text _I o. Put ( “ Ent er  Test  Scor e: ” ) ;  I nt eger _Text _I o. Get ( M) ;  S = S + M;

Text _I o. Put ( “ Ent er  Test  Scor e: ” ) ;  I nt eger _Text _I o. Get ( M) ;  S = S + M;

Text _I o. Put ( “ Ent er  Test  Scor e: ” ) ;  I nt eger _Text _I o. Get ( M) ;  S = S + M;

FOR N I N 1. . 3 LOOP

Text _I O. Put ( “ Ent er  Test  Scor e: ” ) ;  I nt eger _Text _I o. Get ( M) ;  S = S + M;  
END LOOP;

FOR Loop Implementation 
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FUNCTI ON Fact or i al  ( N:  Posi t i ve) RETURN Posi t i ve I S 
M:  Posi t i ve : = 1;

BEGI N
FOR I I N 1. . N LOOP

M : = M *  I ;
END LOOP;
RETURN M;

END Fact or i al ;

N : = 3;
FOR I I N REVERSE 1. . N LOOP

...
I nt eger _Text _I o. Put ( I t em => I ,  Wi dt h => 5) ;
I nt eger _Text _I o. Put ( I t em => N,  Wi dt h => 5) ;
Text _I O. New_Li ne;
N : = 10;

END LOOP;
I nt eger _Text _I o. Put ( I t em => N,  Wi dt h => 5) ;
Text _I O. New_Li ne;
- - Sampl e out put

3 3
2 10
1 10

10
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N : = 3;

FOR I I N 1. . N LOOP

FOR J I N 1. . I  LOOP

Text _I o. Put ( ' * ' ) ;

END LOOP;

Text _I O. New_Li ne;

END LOOP;

- - Sampl e out put
* � � I =1;  J=1. . 1
* * � � I =2;  J=1. . 2
* * * � � I =3;  J=1. . 3

� Loops can be nested as in example below:
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� FOR loops presented thus far have all had integers as 
their counter.  Technically, FOR loop counters can be 
any discrete type

� SUBTYPE can be used to specify a range of values in 
a FOR loop 

� Example:
TYPE Days I S ( Mon,  Tue,  Wed,  Thu,  Fr i ,  Sat ,  Sun) ;
SUBTYPE Weekdays I S Days RANGE Mon . .  Fr i ;

FOR Today I N Days LOOP - - Loop t hr ough whol e week
. . .

END LOOP;

FOR Today I N Weekdays LOOP - - Loop t hr ough weekdays
. . .

END LOOP;

FOR Today I N REVERSE Weekdays LOOP - - Loop t hr ough weekdays i n r ever se
. . .

END LOOP;
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� SUBTYPE can also be used to specify a range of 
values for a membership test within an I F statement 

� Example:

DECLARE

TYPE Subf r ame_Dat a I S ( SF1,  SF2,  SF3,  SF4,  SF5) ;

SUBTYPE Al manac_Dat a I S Subf r ame_Dat a RANGE SF4 . .  SF5;

Cur r ent _Subf r ame : Subf r ame_Dat a;

BEGI N

. . .  -- Current_Subframe set by data from tracking loop

I F Cur r ent _Subf r ame I N Al manac_Dat a THEN

St or e_Al manac_Dat a;

END I F;
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� FOR loops are quite useful but have limitations:
� Counter limited to discrete range
� Count up or down by 1 ('SUCC or 'PRED)

� General LOOP statement can be used to repeat a 
sequence indefinitely 

� Example:

DECLARE
Cosh_X,  Ter m :  Fl oat  : = 1. 0;
X :  Fl oat  : = 2. 0;
I  :  I nt eger  : = 0;

BEGI N
LOOP

I  : = I  + 2; - - i ncr ement  by 2 
Ter m : = ( Ter m *  X * *  2)  /  Fl oat ( ( I )  *  ( I - 1) ) ;
Cosh_X : = Cosh_X + Ter m;

END LOOP;
END

cosh x = 1 + x2/ 2!  + x4/ 4!  + x6/ 6!  + . . .
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LOOP
I  : = I  + 2; - - i ncr ement  by 2 
Ter m : = ( Ter m *  X * *  2)  /  Fl oat ( ( I )  *  ( I - 1) ) ;
Cosh_X : = Cosh_X + Ter m;
I F Ter m < 1. 0e- 6 THEN EXI T;  END I F;  

END LOOP;

� Exiting the general loop requires an EXI T statement
� One approach

� Another approach is to replace I F with WHEN

� Can exit loops when nested:

EXI T WHEN ( Ter m < 1. 0e- 6) ;

Out er :
LOOP

I nner :
LOOP

. . .
EXI T I nner WHEN condition;
. . .

END LOOP I nner ;
. . .

END LOOP Out er ;

Sear ch:

FOR I I N 1. . N LOOP

FOR J I N 1. . M LOOP

I F condition THEN 

I _VALUE : = I ;

J_VALUE : = J;

EXI T Sear ch;  

END I F;  

END LOOP;

END LOOP Sear ch;
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� If EXI T condition appears at the top of the loop, consider 
a WHI LE statement

� Condition for WHI LE statement is a compliment/opposite 
of that used in the EXI T statement

WHI LE Ter m >= 1. 0e- 6 LOOP

I  : = I  + 2; - - i ncr ement  by 2 

Ter m : = ( Ter m *  X * *  2)  /  Fl oat ( ( I )  *  ( I - 1) ) ;

Cosh_X : = Cosh_X + Ter m;

END LOOP;
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� A procedure encapsulates an activity

� A procedure implements an algorithm

� Procedure is called as a statement

� Procedures differs from a function in that
� Procedure starts with reserved word PROCEDURE 

� Procedure name must be an identifier

� Procedure does not return a result

� Parameters, if present, may be of three different modes:

� i n

� out

� i n out

� Procedure specification tells you about the interface to the 
procedure

� Procedure body implements the algorithm
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� An i n mode parameter can not be modified in a procedure
� Acts as a constant
� Any attempt to modify an i n parameter will be caught by 

compiler and flagged as an error
� The value of an i n parameter in a procedure call may be an 

expression or constant

� An out mode parameter is used for generated values
� The value of the actual parameter in the procedure call does not

matter
� The actual parameter must be a variable
� The parameter must be set before it is read in the procedure

� An i n out mode parameter is used when a procedure 
will modify the parameter
� The procedure may use the parameter assuming it has a valid value
� The parameter may be assigned a new value
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PROCEDURE proc_name (formal_parameters);

PROCEDURE proc_name (formal_parameters) I S 
local declarations

BEGI N
statement sequence

END pr oc_name;

Specification

Body
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PROCEDURE Add( A,  B :  I N I nt eger ;  C :  OUT I nt eger ) ;

PROCEDURE Add( A,  B :  I N I nt eger ;  C :  OUT I nt eger )  I S 
BEGI N

C : = A + B;
END Add;

P,  Q :  I nt eger ;
. . .
Add( A => 2 + P,  B => 37,  C => Q) ;
Add( 2+P,  37,  Q) ;

PROCEDURE I ncr ement ( X :  I N OUT I NTEGER)  I S 
BEGI N

X : = X + 1;
END I ncr ement ;

I  :  I nt eger ;
. . .
I ncr ement ( X => I ) ;
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� Packages used to encapsulate
� Package used to control access to resources
� Specification gives the interface to the package
� Syntax:

PACKAGE pack_name I S 
list of specifications of resources 
provided by package

END pack_name;

PACKAGE BODY pack_name I S 
sequence of function and procedure bodies
that implement the resources identified
in the package specification

BEGI N
sequence of initialization statements, if any

END pack_name;

Specification

Body
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PACKAGE Gps_Rcvr I S

PROCEDURE Put _Rcvr _Ant ( X,  Y,  Z :  I N FLOAT) ;  

FUNCTI ON I s_Ant _I nst al l ed RETURN Bool ean;

END Gps_Rcvr ;

PACKAGE BODY Gps_Rcvr I S

Loc_X,  Loc_Y,  Loc_Z :  FLOAT : = 0. 0;

Locat i on_Set  :  Bool ean : = FALSE;

PROCEDURE Put _Rcvr _Ant ( X,  Y,  Z :  I N FLOAT)  I S

BEGI N

Locat i on_Set  : = TRUE;

Loc_X : = X;  Loc_Y : = Y;  Loc_Z : = Z;

END;

FUNCTI ON I s_Ant _I nst al l ed RETURN Bool ean I S

BEGI N

RETURN Locat i on_Set ;

END I s_I nst al l ed;

END Gps_Rcvr ;

Specification

Body
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wi t h Gps_Rcvr ;  - - speci f y packages we depend on 

use Gps_Rcvr ;

pr ocedur e I ni t i al i ze i s 

begi n 
- - I f  t he r ecei ver  i s not  i nst al l ed,  t hen … 
i f  not  I s_Ant _I nst al l ed t hen

Put _Rcvr _Ant ( 3. 0,  4. 0,  5. 0) ;  - - I n met er s f r om c. g.  

end i f ;

end;
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� Exceptionsare used to tell the programmer that an error 
condition has occurred

� Examples:
� Value out of range of the type or subtype
� I/O error (such as trying to read a non-numeric character as a number
� Programmer defined exceptions

� Exception handlers allow the programmer to attempt to fix 
the problem and continue execution

� Exception handlers are associated with blocks
BEGI N

sequence of statements - - Onl y st at ement s execut ed i f  no except i on
EXCEPTI ON - - I f  except i on occur s,  one of  f ol l owi ng 

- - handl er s i s execut ed
WHEN exception_name1 => - - handl er  f or  except i on_name1

sequence of statements1....
WHEN exception_nameN => - - handl er  f or  except i on_nameN

sequence of statementsN
END;

16.070 — February 28/2003 — Tony Bogner — Draper Laboratory

�����&#����
� ���#���

� Common, predefined exceptions include:
� Const r ai nt _Er r or

Generally raised when storing a value in a variable that is out of 
range for the variable—value exceeds variable type or subtype

� Pr ogr am_Er r or

Attempt to violate a control structure in some way such as 
running into the end of a function

� St or age_Er r or

Occurs when the program runs out of storage space, perhaps 
through a recursive invocation of a function or procedure

� Ada. Text _I O. Dat a_Er r or

Attempt to read a value which is invalid for the variable being 
read
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� A trivial example: 
TYPE Days I S ( Mon,  Tue,  Wed,  Thu,  Fr i ,  Sat ,  Sun) ;

FUNCTI ON Tomor r ow( Day :  I N Days)  RETURN Days I S
BEGI N 

RETURN Days’ SUCC( Day) ;
EXCEPTI ON

WHEN Const r ai nt _Er r or  =>
RETURN Days’ Fi r st ;

END Tomor r ow;

� Example code is valid Ada and will work as 
expected

� Example is bad because the occurrence of the 
exception is not a rare condition
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WI TH Ada. Text _I O;
WI TH Ada. I nt eger _Text _I O;
PROCEDURE Get _Ti me_Fr om_User  I S 

SUBTYPE Ti me_T I S I nt eger  RANGE 0. . 60* 60* 24;
User _Ti me :  Ti me_T;

BEGI N
LOOP

BEGI N - - st ar t  bl ock f or  except i on handl er
Ada. Text _I O. Put ( I t em => “ Ent er  UTC t i me ( seconds)  of  day bet ween ” ) ;
Ada. I nt eger _Text _I O. Put ( I t em => Ti me_T’ Fi r st ,  Wi dt h => 0) ;
Ada. Text _I O. Put ( I t em => “ and ” ) ;
Ada. I nt eger _Text _I O. Put ( I t em => Ti me_T’ Last ,  Wi dt h => 0) ;
Ada. I nt eger _Text _I O. Put ( I t em => “ : ” ) ;
Ada. I nt eger _Text _I O. Get ( I t em => User _Ti me) ;
EXI T

EXCEPTI ON
WHEN Const r ai nt _Er r or  =>

Ada. Text _I O. Put _Li ne( I t em => “ Ti me out  of  r ange.   Tr y agai n” ) ;
WHEN Ada. Text _I O. Dat a_Er r or  =>

Ada. Text _I O. Put _l i ne( I t em => “ Val ue not  an i nt eger .   Tr y agai n” ) ;
END - - end bl ock f or  except i on handl er  

END LOOP
END;

SAMPLE RUN
Ent er  UTC t i me ( seconds)  of  day bet ween 0 and 86400:  - 90
Ti me out  of  r ange.   Tr y agai n 
Ent er  UTC t i me ( seconds)  of  day bet ween 0 and 86400:  asd
Val ue not  an i nt eger .   Tr y agai n
Ent er  UTC t i me ( seconds)  of  day bet ween 0 and 86400:  2456


