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'ask HCD i
. 1 S 

ace ,EERL! (U R " out F 000D TYPEdo
*90 ff -O

~d lop;

i.

! :!-.ITsk Bodg lIlGD is
tME[! TRPY :FOOD TVPE;

"functioD (OOK etr FOOD i s...[ 3
N: begin
':" loop
i W accept SEAIUE (TmliI OF : out FOOD IVPE) do

-". TI V OF ::- COOI~ m
! end;
• , end loop;

• ' ~ end )IcD;
S..
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7 1 r I AL17f
IUJh LUUY UU1ILU IJ

IYTPK : OUR[;PE
Procedure CONSUM .1E (MY T ,PY:P ODTP)

beginI

loop

CWISUE ( k.RAUP

edend loop;
end M10Z;
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end SHED~
en lop

en OI
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I . ' 1, *

!, loop

. 1u' i ou I E) do
dJR ! OF :: tlE_IY;

end SERVE;
else
-n.null;

end select;

end loop;
e oop
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select

end SERE;
.~ .1else

terninate;
end select;

*end loop;

'p12
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loop

NEW TRV : COOK;
select

accept SEPIE (TAPYF :out IONIYPE) do,..
TIV OF :- HEIL TRP;

end SERVE;

delay 15 HIHOMES;
end select;

end loop;
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• * ,L .1.

...°.:select. , O co

".,.
5' select

,ICERVE(HY.DRIER); consume {IVORER;
else

eit;end elect;
end sehct;

end loop;

414
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~loop,

'- :select

-delay 16. * lI.TES;
i seilect

*p. fl ,.9ERUE(t'YRun 1); conu. (ICMYQF1E;'4.,

delay 5. A IlTES;

.0 exit;
end select;

end select;

end loop;

.*
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F, or

end select;

consune;

end loop;
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'p1

or

else
delay 10 * NIUTES;
exit;

end select;

* Consurie;

end loop;
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Task ,lcD is
entry SERUE ORDER : out FOOD_IYPE;

COST : in HOHEYTYPE);
end HoD;

44* IASK (;ONZO;

" -- OR
Task 14cD i5

entry SERVE ( ORDER :out FOOD TYPE):
end llcD ;

Task GONZO is
ent-y PAY ( COST in HONEYTYPE;

end G.ZP;PAYMENT : out IONEYTYPE);: - end G0NZ0-

S1-

I,. .
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,. ,..'.

Task Bod9 ilcD is
CASH DRAWER MONEYTYPE;
N EW_ORDER " FOODTYPE;
function COOK ................
function CALC COST (ORDER : in FOODTYPE )

return IONEY_TYPE is .........
• begin
-. "- loop
, .NEWORDER := COOK;select

accept SERUE(ORDER : out FOODTYPE) do
ORDER := ME,-ORDER:
COST := CALCCOST (NEUORDER);
GOHZO.PAY (COST, AmOURT PAID);
CASHDRAWER := CASHDRAWER - AMOUNT_PAID;
end SERUE;

or.. 0 r

delay 15.0 * MINUTES;
end select;

end loop;

end leD;
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Tak budv, GOHZO i 0
AVCfHJNT BALANCIE HUMEYli'llE
MyOIWEA : FOOD_ TYPE;
functi on (iO-_TO _ UORK ret tiit 1tiHY _TYPE i ---

nUIAUN1 _E3LIAhWE :A( 0'~hK FCCOUNITBflLANtCE;
ii o p

H-1cD S[FRUE (MlYORDLFU;
accept PrIY (IA)ST : I r i'l DH 'Y_ TYPE;

PflI'INT out I'U[WYIYPE) do

PAYMENT COST;
end PAY;

end loop;
end GOMMZ0

121
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ask type llcD is
Sent, SEIUE....

end !CD

", L-L is
* entry PAY

Task I,1.AGER;

*'o Type CASHf'_POIflIK is access 1, cv;

Type REGISTERTYPE is array (1..NO_REGISTERS)

of CASHIER POINTER;

THE-REGISTERS " REGISTERTYPE:-(others => new, llcl);

.

-..,

.
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loop

* select
accept SERUE .....

end SERUE; *~Itu~

delay 2.A 1MTS
exit;

end select;
end loop;

24



iask Body GOHLt i

begin

--Kow, GOH1O has to Search f or the open
-registers, and select the one with

-- the shot-test line

THIE PRI.TW(tY IfG ISIER).SEAUE;

end GONZO;

525



""~~ ~ T:) " uuw"!~, HuLlfl D ,

rn begi 1t

losed
-was

--Th1 hN aR a loa. at the queue•-: -- the open registers, and1 when necessary
":-- will open registers that are currently

-- closed

'.1

111L ,, LUIU D-TT (CLOSED _REGISTER) :- new I'cD;
end if

end loop;
end ![ANMflGER;

I

.
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task BE i5
entiru SEIRUE I CLE-- .L n I aL] 0 EII_ TYPE);

end BIl;

task SERUOI'IATIC is
,V entry TAKE (A NUI'BER : out SERIUOHATIG NUMBERS);
-% end SERUOI1ATIC;

task type CUSTOIER_TASK is
entry REQUEST (ORDER : out ORDERTYPE);

end CUSTOMER TASK;

type CUSTOMER is access CUSTOMER_TASK;

CUSTOMERS : array (SERUOMATIC_NUMBERS) of CUSTOMER;

28
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task body HR
NEXT_CUSTOIER : SERUONATIGNUMBERS :-

SERUOIIATIC HUHBERS'iast;
CURRENTORDER : ORDER_TYPE;
ICE CREAII : DESSERT TYPE;
function IIKE (ORDER : in ORDERTYPE) return

DESSERTTYPE is ------
beqin

-~ loop
begin

NEXTCUSTOMER := (NEXTCUSTOMER + 1)
mod SERUOATICHUIMBERS'last;

CUSTOM'ERS(NEXT.CUSTO1ER). REQUEST
(CURRENT ORDER);

ICE CREAM := MAKE(CURRENTORDER);
:< accept SERUE(ICECREAM : out DESSERTTYPE) do

ICECREAH :- BRACECREAI,;
end SERUE;

exception
when TASKINGERROR => null;

--customer not here
end;

end loop;:: end;
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loop

accept TCAIT(ANIIIIBER out SERUOIIATICNUMBERS) do
i NUIIBER HEXT UIIBER;

end TAKE-
MNT NUIIBER (NEXT'_IUIIBER + 1) mod

SERUOIlfTIC _UIIBERS'last;

end loop;

- end SEROMIRT I C;
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p~yrrv~ wr.rrl~rw w n ed-.--rr-v-rv Swr I-I I f.

IN Iiki)1k C,1Ij ' IY -

HY I .NSf1 E 'RI_[Ip,-

begill
accept REQUEST ( ORDER :out ORDER TYPE) do

ORDER :_ YORDER;
end REQUEST;
OR.SERUE(IIYDESSERT);

* -- eat the dessert,7 or- do w~hateuer
end;
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'A.- .- -

-, ta_- SPooLER i5
S... .. I NI F1LE (NIIIE : in STRING;

PRIORITY : in NATURAL);

id % SPOGLERP

procedure PRINT ( NAME : in STRING;
PRIORITY : in NATURAL 10)

renames SPOOLER.PRINT_FILE;
end PRINTERPACKAGE;

Package Body PRINTERPACKAGE is

task PRINTER is
entry PRINT-FILE (AIME :in STRING );

- end PRINTER;

end PRINTERPACKAGE;

.3.

... N

S ... . , .



t'-" 1k hcdy SP U LF. 15

selectse accept PQi'HTFR RFjDY dI

PRIMTERPRIN'T FILE ! UFkIiIE (QUEUE) );
-- P(~'Re!.j('- woul d detl,., 'n the fle!.:t i[ nd

_A lied it tO th :tua l vI IIte I
e td P RII1E READ ;

6 else
null;

, k4end select;
select

accept PRIHT_FILE ( HAIIE : in STRING;
PRIORITY NATURAL ) do

INSERT ( NAEI, PRIORITY);
--put name on queue or queues according
-- to priority

end PRINTFILE;
else

null;
end select;

end select;-
l end loop;

end SPOOLER;

.

p- 34
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%r - L7IR -w- IV, Nw,,l. -91J ;a N- ; V

beqiii

SPUULLH.PRINILE RLftDY;
'.

;:.accep.t PII FILE ( MH 'll n STR IP.; do

if NAlIE'length /- 0t theF1 --------

-- print tile file

delay 10.- * seconds;
- end if;

end PRINT_FILE;
end loop;

end PRINTER;

*A..3
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end loop;
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APPLICATIONS FOR TASKS

*CO--NCUR!-RENT OPERILTIOINS

e ROU-TING MESSACGES ,

e SHARED RESOURCE MANAGEMENT

e INTERRUPT HANDLING

'9 37



LL

o . MATRIX MULTIPLICATION

'4-i

4, [:1i

- type ROWORCOL is array (integer range <>) of integer;
4 type PTR is access ROWORCOL,

task type PARTIAL is
entry SEND (ROW, COL -ROWOROL);
entry RECEIVE (RESULT: out integer),

end PARTIAL;

- "MAIN

!.C7q7

II

4. begin
-. i -- send row and col

-- receive partial product
end

I 38
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tas body PARTIAL is

PRODUCT integer = 0
ROWPTR PTR;
COL_'TR PTR;

begin

accept SEND (ROW,COL ROWORCOL) do
ROWPTR new ROWORCOL'(ROW);
COLPTR = new ROWORCOL(COL);

*end SEND.

for I in ROWPTR.all'range
loop

PRODUCT :=PRODUCT +
.-. ROWPTR(I) * COLPTR(I);

end loop,

accept RECEIVE (RESULT out integer) do
',RESULT -= PRODUCT,
:end RECEIVE;

end PARTIAL,

-39



*proc-edure M~tAIN Is

C(DL constant. 1 0
ROW,,'S constant z10;-
type MAA7P1 I jr< y( PO)o

IROW 0R.20 L (1 CC)LS);

MAT: MATR IX,
VECTOR: ROW..OR-COL (1 COLS);
FINAL ROW.0R-COL (1 ROWS);

declare

K.WORKER array (1 ROWS) of PARTIAL; -- tasks

begin

for I n I .ROWS

WORKER (I).SEND(ROWVv => MAT(I),
COL => VECTOR);

end loop;

forlini I.ROWS
loop

WORKER (I ).RECEIVE (FINAL(I ));-
____ ____ ____ __

end, -- block

40



ROUTING MESSAGES

S WRITE TASK SPECIFICATIONS TO SEND AN
INTEGER FROM TASK A TO TASK B

A B

.

'4

°.J

!A C B

0/.,'
o, .

Sr.o

'p.%

'p.

'p

5-. 4



*o, .s W.RiTE SPECIFICATIONS AND BODIES FOR THE

- FOLLOWING SYSTEM. TASK C W'ILL REPEATEDLY

*- TO fTAKG AN INTEGER FROM TASK A AND SEND IT ON

'S,

','

'

I

0T ."

*5542



i POI CRITY M,- E -ES

type PRIORITY is (LOW, MEDIUM, HIH),
:, swI TCH

task SWITCH is

entry SEND (PRIORITY)
"(M -in string), n

end SWITCH; sEND(MM)

task body SWITCH is
begin

loop
- select

accept SEND (H IGH) do... end SEND;

or

when SEND(HIOH)'count = 0 =>
accept SEND(MEDIUM) do ... end SEND;

or

when SEND(H1GH)'count = 0 and
SEND(MEDIUM)'count = 0 =>

o accept SEND (LOW) .end SEND,

end select,
end loop

e-d SWITCH

i!1 43
.,,



A Synchronizing Euffper

task SYNCHRONIZER is
entry PUT (ITEM in SOMETYPE),
entry GET (ITEM out SOMETYPE);

-n CYINCHROIiZER,

. task body SYNCHRONIZER is

SPOT SOME-TYPE,

begin

loop

accept PUT (ITEM in SOME-TYPE) do
SPOT :=ITEM,

end PUT,

accept GET (ITEM -out SOME-TYPE) do
ITEM -SPOT;

end GETIL

end loop,

end SYNCHRONIZER,

l44
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I C',NTRCLING RPESOURCES

,_- ,' E.L CONCERNS ARE PRESENT v'HEN DEALING
' L LELTill ILM L -, .^ 31,, THA' ARE NOT PRESENT ,"HEN
,EALINO IN A PURELY SEQUENTIAL MODE

• ,T IS iMP.,ORT ANT T0 BE ABLE TO ASSURE THAT
A VALUE IS NOT BEING CHANGED BY ONE USER AT
THE PRECISE MOMENT THAT IT IS BEING REFERENCED
BY ANOTHER USER

* Ada PROVIDES A PRAGMA 'SHARED' WHICH CAN

HELP

INDEX integer;
v.- pragma SHARED( INDEX),

- ENFORCES MUTUALLY EXCLUSIVE ACCESS

. c AVAILABLE FOR SCALAR AND ACCESS TYPES ONLY

..

.4

O.a

, 45
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"nSFAPHORES

t :L-,el SEIAPH.JE is

" e'ntry SEIZE,
, entry RELEASE,

' end SEMAPHORE,

. :task body SEMAPHORE is
IN-USE -boolean -= false;

begin
"~ loop

select

when not IN-USE =>
accept SEIZE do

IN-USE true;
end SEIZE;

I or

when INUSE =>
accept RELEASE do

IN-USE := false;
end RELEASE;

I

end select,
end loop,

, end SEMAPHORE;

46



,.

I TtENCAFCALATING A DTA ITEM

. , t._'sk PP:OTECTED isI s nk1R'.. ECT Z' ,-. Li

entry GET(, Irt")

end PROTECTE'D,

task body PROTECTED is
LOCAL integer;

begin
-. "-'"loop

0 select

accept SET (OBJ in integer) do
LOCAL:= OBJ;

end SET;

2 2 ; or

accept GET (OB] out integer) do
OBJ -=LOCAL;

end GET;

end select;
end loop;-

end PROTECTED;
O.

C-.



PUMPING TASK

:, task RUMP:;

task SENDER is
entry WRITE (ITEM out SOMETYPE);

end SENDER,

task RECEIVER is
entry READ (ITEM in SOMETYPE);

end RECEIVER;

task body PUMP is
THE-ITEM -SOMEJTYPE;

begin
loop

SENDER.READ(THEITEM);
RECEIVER.WRITE(THEJITEM).

end loop;
end PUMP;

task body SENDER is separate;
task body RECEIVER is separate;

SENDER PUMP RECEIVER

WRITE , READ

Ht 48
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HIARU)DI A JR.E I NTERkUUPTS.f.

e FOR ARCHITECTUPES_ THAT 'JUMP' TO A CERTAIN
HARDW-,RE.AD ,.ES UTPN RECEIPT CF AN INTERRUPT

r

a A TASK ENTRY I ASSCIA TED WITH THE ADDRESS

* PRIORITY IS HIGHER THAN ANY USER-DEFINED

task INTERRUPT-HANDLER is
entry DONE;
for DONE use at 16"40;

end INTERRUPT-HANDLER,

task body INTERRUPT-HANDLER is
begin

accept DONE do

end DONE;

end INTERRUPTHANDLER;

.4

0. -

0.,

,,44



,

EVENT DR!IVEN .STE.MS V/, LI .. .

- A cyclic executive might dea- with sever-1 !veri of

prOcesisn

-- Event driven processIng (high p rperhap:
interrupt handling)

-- Periodic (cyclic) processing

-, -- Background processing (low priority)

EXECUTIVE

TASK 1 TASK2

EVEN EVENT

P7
BACKGROUND PERIODIC

50
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procedure EXECUTIVE is

task TrSK_1 is
pragma PRIORITY (1 0);
entry EVENT;

erd TASK_ 1-

task T ASKSK-"2 i s
entry EVENT;
for EVENT use at 16 1 10#;

end TASK_2;

task BACKGROUND is
pragma PRIORITY (0)

end BACKGROUND;

task PERIODIC is
pragma PRIORITY (.5);
entry TICK; -- one tick per cycle

end PERIODIC;

task body PERIODIC is

begin
loop

accept TICK;
process a frame

end loop;
end PERIODIC;

, -- bodies (or stubs) of other tasks gc here

end EXECUTIVE,

"* 51
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>Overview

Naming an exception

* * Creating an exception handler
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What is an exception

. 5",

, Ada exceptions

Comparison

- the American way

- using exceptions

%' --S""
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- * A run time error

An unusual or unexpected condition

*A condition requiring special attention

*Otherth-n normal processing

-.
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- An exception has a name

- may be predefined

- may be declared

The exception is raised

- may be raised implicitly by run time system

-. may be raised explicitly by raise statement

. The exception is handled:.4

- exception handler may be placed in any frame

- exception propagates until handler is found

- if no handler anywhere, process aborts

5',7
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* package Stack Package is

type Stack Type is limited private;

procedure Push (Stack in out Stack_Type;
Element in ElementType;
Overflow Flag out boolean);

[-'

end StackPackage;

with Text_10;
with Stack Package; use Stack Package;
procedure FlagWaving is

Stack :Stack-Type;
?-,

Element Element Type;
Flag :boolean;

begin

Push (Stack, Element, Flag);
if Flag then

TextIO.Put ("Stack overflow");

end if;

N: end FlagWaving;

Z.Z -IZ'
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packace StackPackage is

type StackType is limited private;
StackOverflow,
StackUnderflow • exception;

procedure Push (Stack : in out Stack Type;
Element : in Element-Type);

-- may raise Stack Overflow

end StackPackage;

with Text_10;
with StackPackage; use StackPackage:
procedure MoreNatural is

Stack : Stack Type;
Element : Element Type;

bein

Push (Stack. Element);

exception
when StackOverflow =>

TextIO.Put ("Stack overflow");

end More Natural:



Overview

=> Naming an exception

• *. Creating an exception handler

* Raising an exception

• Handling exceptions

. * Turning off exception checking

* Tasking exceptions

• More examples
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0 Predefined exceptions

0 Declaring exceptions

0 1/0 exceptions

0.
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2 * In package STANDARD (also see chap 11 of LRM)

* CONSTRAINTERROR

violation of range, index, or discriminant constraint...

* NUMERIC ERROR

execution of a predefined numeric operation cannot
i deliver a correct result

* PROGRAMERROR

attempt to access a program unit which has not yet
been elaborated...

-o

* STORAGEERROR

storage allocation is exceeded...

*TASKINGERROR

exception arising during intertask communication
"' 1 0

"°
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exception_declaration identifier list exception:

*: • Exception may be declared anywhere an object declaration
is appropriate

However, exception is not an object

- may not be used as subprogram parameter, record

or array component

- has same scope as an object, but its effect may

extend beyond its scope

Example:

procedure Calculation is

• Singular : exception;
Overflow, Underflow • exception;

begin

end Calculation;

%"r
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• Exceptions relating to file processing

In predefined library unit 10_EXCEPTIONS
* (also see chap 14 of LRM)

* TEXT_10, DIRECT_10, and SEQUENTIAL_10 with ii

S package [0_EXCEPTIONS is

NAMEERROR exception;

USEERROR exception; --attempt to use
--invalid operation

STATUSERROR :exception;
MODE__ERROR exception;
DEVICEERROR exception:

END ERROR exception; --attempt to read
--beyond end of file

DATAERROR exception: --attempt to input
--wrong type

LAYOUTERROR exception; --for text processing

end 10_EXCEPTIONS:

,I
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* Overview

. Naming an exception

* -> Creating an exception handler

. Raising an exception

* Handling exceptions

• Turning off exception checking

* Tasking exceptions

o.

o More examples
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Defining an exception handler

4 Restrictions

Handler example

*14
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• Exception condition is "caught" and "handled" by an exception
handler

* • Exception handler may appear at the end of any frame (block,
subprogram, package or task body)

begin

exception
-- exception handler(s)

end;

Form similar to case statement

0 exceptionhandler
when exception choice {I exceptionchoice} =>

sequence of statements

exceptionchoice exceptionname others

-. %

S7



, . Exception handlers must be at the end of a frame

Nothing but exception handlers may lie between exception
*, and end of frame

• A handler may name any visible exception declared or

- predefined

• A handler includes a sequence of statements

-. response to exception condition

* A handler for others may be used

must be the last handler in the frame

" handles all exceptions not listed in previous
*- handlers of the frame

(including those not in scope of visibility)

-- can be the only handler in the frame

"*. 16
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procedure Whatever is

ProblemCondition exception;

begin

exception

when ProblemCondition =>

Fix__It;

when CONSTRAINTERROR =>

ReportIt;

when others =>
Punt;

end Whatever;

Jel
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-, • CNaing an exceptionhade

S'

*= CReating an exceptionhade

r

-B. •= Traiing anf exception ekn

4 •Handing exceptions

- Turnen offm escpincekn

* akniecpin
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Im,, • How exceptions are raised

*' * Effects of raising an exception ,

,. * Raising example

Ii

b
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Implicitly by run time system

-predefined exceptions

0* Explicitly by raise statement

raise-statement raise [exception_name];

-the name of the exception must be visible at the
point of the raise statement

-raise statement without an exception name is
allowed only within an exception handler

S2
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Control transfers to exception handler at end of frame
(if one exists)

. Exception is lowered
.4

Sequence of statements in exception hander is executed

Control passes to end of frame

•If frame does not contain an appropriate exception handler,
the exception is propagated

P2
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procedure Whatever is

ProblemCondition exception;
RealBadCondition exception;

begin

if Problem Arises then
raise ProblemCondition;

erd if;

t if SeriousProblem then
raise RealBadCondition;

end if;

U. exception

when ProblemCondition =>
Fix_It;

when CONSTRAINTERROR =>

Report_It;

when others =>
Punt;

end Whatever;

22
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* Overview

• Naming an exception

J.

. Creating an exception handier

• Raising an exception

=> Handling exceptions

• Turning off exception checking

* Tasking exceptions

0. More examples

23
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- *• How exception handling can be useful

Which exception handler is used

: Sequence of statements in exception handler

, Propagation

1 *• Propagation example

.* b° -.

I

24
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• Normal processing could continue if

-cause of exception condition can be "repaired"

t~b" " -alternative approach can be used

"-- -operation can be retried

4:..

4.-

I-

Degraded processing could be better than termination

- for example. safety-critical systems

If termination is necessary, "clean-up" can be done first

.25
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• * If exception is raised during normal execution, system looks
4 i for an excep:ion handier at the end of the frame in which the

exception occurred

, If exception is raised during elaboration of the declarative
part of a frame

-elaboration is abandoned and control goes to the
end of the frame with the exception still raised

".exception part of the frame is not searched for an
appropriate handler

" - effectively, the calling unit will be searched for an
*. appropriate handler

-- if elaboration of library unit, program execution is
abandoned

-- all library units are elaborated with the
* -main program

If exception is raised in exception handler

- handler may contain block(s) with handler(s)

- if not handled locally within handler, control goes
to end of frame with exception raised

26
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* Handler completes the execution of the frame

- handler for a function should usually contain a
return statement

Statements can be of arbitrary complexity

- can use most any language constr.uct that makes
sense in that context

- cannot use goto statement to transfer into a
handler

- if handler is in a block inside a loop, could use exit
statement

* Handler at end of package body applies only to package
initialization

2-
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Occurs if no handler exists in frame where exception is raised

- Also occurs if raise statement is used in handler

* Exception is propagated dynamically

- propagates from subprogram to unit calling it
*(not necessarily unit containing its declaration)

- this can result in propagation outside its scope

* Propagation continues until

- an appropriate handler is found

- exception propagates to main program (still with
no handler) and program execution is abandoned

2Q
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*procedure DoNothina is

procedure Has_It is
SomeProblem exception;

begin

raise SomeProblem;

exception
when SomeProblem =>

Clean _Up;
raise;

end HasIt;

procedure CallsIt is
begin

-" Has It

I,* end CallsIt;

begin -- Do Nothing

Calls_ It;

exceotion
o. when others => Fix_Everything:

end Do Nothing;
* ,.: -
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*Overview

Naming an exception

f--

0 Creating an exception handier

'I
Raiin aun]: exeto

*Handling exceptions

=> Turning off exception checking

.9

*Tasking exceptions

More examples
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Overhead vs efficiency

fPragma SUPPRESS

Check identifiers

31
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* * Exception checking imposes run time overhead

- interactive applications will never notice
- real-time applications have legitimate concerns

but must not sacrifice system safety

.* * When efficiency counts

- first and foremost, make program work
- be sure possible problems are covered by exception

handlers
- check if efficient enough - stop if it is

- if not, study execution profile
-- eliminate bottlenecks
-- improve algorithm
-- avoid "cute" tricks

- check if efficient enough - stop if it is
- if not, trade-offs may be necessary
- some exception checks may be expendable since

debugging is done

-:however, every suppressed check poses new
possibilities for problems

-- must re-examine possible problems
-- must re-examine exception handlers

- always keep in mind
-- problems will happen
-- critical applications must be able to

deal with these problems
" 32
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Improving the algorithm is far better -and easier in
* the long run - than suppressing checks

.a
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Only allowed immediately within a declarative part or
immediately within a package specification

pragma SUPPRESS (identifier [,[ ON =>] namei);

- identifier is that of the check to be omitted
(next slide lists identifiers)

g- name is that of an object, type, or unit for which
the check is to be suppressed

-- if no name is given, it applies to the
*remaining declarative region

*.An implementation is free to ignore the suppress directive
-. for any check which may be impossible or too costly to

suppress

Example:

pragma SUPPRESS (INDEXCHECK, ON > Index):

,.,LP
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. These idenilfiers are exDained ir- more detall in chap 11 ol

he LRM

Check identfiers for suppression of CONSTRAINTERROR
checks

. ACCESSCHECK
DISCRIMINANT CHECK
INDEXCHECK
LENGTHCHECK
RANGECHECK

" Check identifiers for suppression of NUMERICERROR checks

DIVISIONCHECK
OVERFLOWCHECKS

• Check identifier for suppression of PROGRAMERROR checks
.4%.

ELABORATION CHECK

- Check identifier for suppression of STORAGEERROR check
O,

STORAGE CHECK

eJ.



" Overview

* Naming an exception
,2,

• Creating an exception handler

• Raising an exception

• Handling exceptions

* Turning off exception checking

=> Tasking exceptions

° More examples

35



0 Exception handling is trickier for tasks

141

0 Exceptions during task rendezvous

0!

a Tasking example

V
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pOE

4',

......:" • T sking xampl



*Rules a-re not really different, just more involved

*.-

~: ~: -local exceptions handled the same within framnes

-exception is raised

during elaboration of task declarations

'a

the exception TASKINGERROR will be raised at the
point of task activation

,.- --. the task will be marked completed

during execution of task body (and not resolved there)
,/.1

- task is completed

- exception is not propagated

I
, during task rendezvous

- this is the really tricky part
I.

,2 37, '.,
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If the called task terminates abnormal!y

exception TASKING_-ERROR is raised in calling task at the
point of the entry call

,'o'

If the calling task terminates abnormally

,

Ao

no exception propagates to the called task

If an exception is raised in called task within an accept (and
* not handled there locally)

the same exception is raised in the calling task at the point
of the entry call
(even if exception is later handled outside of the accept in

I Ithe called task)

*If an entry call is made for entry of a task that becomes
completed before accepting the entry

exception TASKING ERROR is raised in calling task at the
point of the entry call

36
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procedure CriticalCode is

Failure exception;

task Monitor is
entry DoSomething;

. end Monitor;

task body Monitor is

2begin
accept DoSomething do

raise Failure;

end DoSomething;

exception -- exception handled here
, when Failure =>

TerminationMessage;

end Monitor;

begin -- CriticalCode

Monitor.Do-Something;

exception -- same exception will be handled here
when Failure =>

CriticalProblemMessage;

end CriticalCode;
39
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*Overvie%%

*Naming an exception

*Creating an exception handier

*Raising an exception

*Handling exceptions

i Turning off exception checking

0 * Tasking exceptions

- => More examples
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with Textio use Textio;
procedure GetInput (Number out integer) is

type InputType is integer range 0.. 100;
package Int_io is new Integer io (InputType);
InNumber: Input Type;

begin -- GetInput

loop -- to try again after incorrect input

begin -- inner block to hold exception handler

put ("Enter a number 0 to 100");
Int_io.get (In_Number);
Number := InNumber;
exit; -- to exit loop after correct input

exception
when DATA-ERROR I CONSTRAINT ERROR =>

put ("Try again, fat fingers!");
Skip Line; -- must clear buffer

O.

end; -- inner block

end loop;

end Get-Input;
42
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declare
package Container is

procedure Has Handler;
procedure Raises-Exception;

'C end Container;

procedure Not inPackage is
begin

Container. Raises-Exception;
exception

when others => raise;
end Not in Package;

, package body Container is
Crazy exception;
procedure Has Handler is
begin

Not inPackage;
exception

when Crazy => Tell-Everyone;
end HasHandler;

.. procedure RaisesException is
begin

raise Crazy;
end Raises_Exception;

end Container;
begin

Container.HasHandler;
end;

.:4
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task Monitor is
entry DoSomething;

end Monitor;

task body Monitor is
begin

loop -- for never-ending repetition

select

o accept DoSomething do

begin -- block for exception handler

raise Failure;

exception

when Failure => Recover;
end; -- block

end DoSomething; -- exception must be
S -- lowered before exiting

end select;

e_ end loop;
'

exception
when others =>

0 TerminationMessage;
end Monitor;

44
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