Excepti ons

Anexcepionis any unusual event, elroneous or nat, that
is detectable by etther hardware or software and may
require Spedial processing.

Inthe beginning:

* hardware detection of erronecus operations (dvide by
zeyo, overflow, execution of abad instruction)

e |OerosnFatan
READ (UNIT=5, FORMAT=1000, ERR=100, END=999) WEIGHT

Consstentwith Fortran's level of alostracton for
control struciures: GOTOs. Fartranalons generaluse
of LABEL parameters.

 Retumcodes, asis commonfor Clbrary functions, and
sgnals (from UnixC)

As programming languages evolved, itbecame dear that
these mechanismswerentadequate to matchwithmore
structured control flovw mechanisms and scope definiion
features thanthose in Fartran,

Note: nothing expicitly for exception handingwas
indudedin Algol 60 and 68, though the latter alows
passing blocks of code as parameters. Recal thiswhen
we consider Clu later.



Desi gn | ssues

1. Howorwhere are exception handers spediied and what
isther soope?

2. How s an excepiion ococurmrence bound to an exception
hander?

3. Where does execution continue, if at all, after an
exception hander completes its execution’?

4. How are user-defined exceptions dedared?

5. Should there be exception handiers for programs that do
notprovde ther own?

6. Can buit-n excpetions be raised expicitly?
7. How can exceptions be disabded, ifat al?



ExcepionsnPLA

PL/ poneered the concept of alowing user programsto be
directly involved in handing a ful range of exceptions
(with along kst of language-defined exceptions, of
course). PLA also introduced the concept of user-
defined excepiions, which alows programmersto ceate
software detected exoeptions.

*  Exception handersin PLA are executable code blocks
that can appear amywhere an that an execuiable Staterment
canappear (ON condiion....).

* Binding stays in efiect unti ether anew ON Statement
forthe same condiion is executed or the block inwhich
toocurs sexted.

*  Forsome buitin exceptions, execution retumns tothe
pointwhere the exceptionwas raised (CONVERSION), whie
for athers, the program terminates (OVERALOW). User-
defined handeers can make conral go anywhere, butthey
have noway of knowing where the exceptionwas raised.



ExcepionsnCu

Amajor siep forward inthe formuliation of exoeptionsin
structured languages occured with the design of Clu, an
impariantexperimental language of the mick1970s buit
around data alostraction conceis.

Procedure definiion syniaxin Clu:

procedure_name = pr oc (formal parameters)
si gnal s (exception 1 (parameters),

excepion N (parameters))
— procedure body -
end procedure_name
Keyponts:
 Exceptionsare partofinterfaces.

*  Exceptions can have parameters, which are sentto
handers.



Exwpﬂon handers can be atiached to any statemerntina
Clu procedure; they handie only exoceptions raised by
subprograms called by that slatement. Thegenera
syniacicfomis:

Saement
except

excepion_name 1 (parameters). statement 1
éxceplion_name_n (parameters). statement n

end

Anexception mustbe handed somewhere inthe procedure
that called the one that sgnals an excepiion. ifno
handler extsts, the buit-in exception falure is
sgnaled.

ifahandler is attached to a Statement, execution lons to
the next statement after the handier executes. Ifthe

hander is attached o the body of a procedure, the
procedure retums after the handler is done (unless it

signals another exception).



ExcepionsnAda

Exceptionsin Adaare much ike those in Clu, with a.couple
of major diffierences:

Exoeptions canthave parametars.
*  Exceptions are dedared indeypendently of subprogram
nierfaces.

*  Exoepiions can propogate through arny number of program
cals before being handied (no equivalent of

Exceptions in Ada are dedared like types or variabes:
exception_name _list: excepti on;
Handlers are attached to blodks or unitbodies as folows:

begi n
—statements of the blodk or unitbody go here
exception
when exception_name_ist=>
—siatements ofthefirsthandergohere
when exception_name_ist=>
—statements ofthe second hander go here

vihen ot her s = — Optional
—statements of the athers handier go here
end

In Ada, excepiions are 'raised" as opposed o being
"sgnaled'in PL'and Clu or'thrown"in C+and Java.
Where does "throw' come from? Itisfromthe Lispworld,
where throw-catch excepiion handing was introduced quite
awhieago. Noethatitisrealy alotike the Cu
approach, thoughwithout the nice interface definiion
Ccapabities.

failure)



ExcepionsnJava

try{
} cat ch(Xef
} catch(Ye){
} cat ch(Ze){

Catch dauses are considered inthe order they ajpearin
the code. X, Y and Zinthe code above are types denved

from Enror or Exceation

Since exceplions are ina herarchy, you can catchmore
spediic excepions firstand less spedific ones later.
BExampe:

try{
} cat ch (myExceptione){
.. pediic code if they throw myExceptin...
} cat ch (Exceptione){
.. general error handiing for any exception
}



Excepionsin Eifiel

rouine is
require

| ocal
.. local entity dedarations ...

body

ensur e _
ppostooncliion
rescue
rescue_dause —mayindude retry

do

end

Ifany faiure oocurs whie executing the body, the rescue
dause may atiempt to adjust the Statie (making sure that
the precondiion is stil rue) and cause the body to be
retned, or it may justensure that any dass invarants

are stil satisfied and then propogate the faiure. Thus
the result musst be either a successful execution of the:
body or aroutne falure.

Class EXCEPTIONS provides a set of integer codes
corresponaing to particular exceptions and quenes o do
particuiar handing of spediiic excepiions.
User-defined (' developer') exceptions are also supparted
by thisdass. They are sgnaled by

trigger (codke: Integer; message: Stng)

Anaddiional object (oftype ANY) can be associated with
adeveloper excepion asa'conext.”



