CMSC 330: Organization of
Frogramming Languages

Exceptions
Farameter Fassing

Freconditions

» Functions often have requirements on their
inputs

ff Eeturn maximom element in A[1..7]
int findMax(int([] A, int 1, 4ot ) { .- }

— A is nonempty
— Aisn't null
— i &and j must be nonnegative
— i &and j must be less than A length
— i <] (maybe]
» These are called preconditions
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Dealing with Errors

» What do you do if a precondition isn't met?

» What do you do if something unexpected
happens?
— Try to open a file that doesn't exist
— Try to write to a full disk
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Signaling Errors

» Style 1: Return invalid value

ff Raturps valoe koy maps to, or null 1T no

ff sach kay io maop
dbject get (Dbject koyd;:

— Disadvantages?
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Signaling Errors (cont'd)

= Style 2. Return an invalid value and status
static int lock rdevimdk rdev t *rdav]

If (bdew == HULLI]
retnrn - HSCONEN ;

Ff Raturps SOLL If aerror and sebs global
& warlable arrno
FILE *fopanicomst char "path, copsk char *modal ;
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Froblems with These Approaches

« What if all possible return values are valid?
— E.g.. tinaMax from earlier slide
— What about errors in a constructor?

» What if client forgets to check for ermor?
— Mo compiler support

« What if client can't handle ermor?
— Mesds to be dealt with at a higher lewvel

» Poor modularity- exceplion handling code
becomes scattered throughout program

» 1996 Ariane 5 failure classic example of this ...

ThbT 562




Ariane 5 faillure

Deslgn lasuss: n order to 2ave funds and snaure rallabdlity,
and sinca the French Arlans 4 was a succassful rockst, the
Inertlal Refarencs Systam {SR1) from Arlans 4 was raussd
for the Arlane 5.

What happenad?: On Junsa 4, 153¢ the Arlane 5 lunch vahlcla
fallad 35 saconds after IITtoff cauelng the destruction of over
£100 mlilon In satallltes.

Cauee of fallure: The SRL which controls the atfitude
recilon) of the vahlcle by esnding alming commands fo
rocket nozzle, sent a bad command to the rockst
caueing the nozzle to move the rockst toward the
hiorzontal.

The vahicle tried to switch to the tackup 5RI, but that falled for
fha same reazon 72 millesc sarlkar.

The vahlcle had to than be dastroyed.
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Why Anane & failed

= SR tried to convart & floating point numbsr cut of rangs to
Integar. Therafore It lszued an arror maseags (a8 3 1& bit
numibsr). This 18 bt numbsar was Intarprated as an Integer
by the guidance system and caused the nozzle to move
aocordingly.

— Tha Beokwp 3R1parformad acearding io cpacHloations and
fali=d for the cams raacon.

» Ada range checking was disabled since the SRIwae
suppoesdly procesaing at 80% load and the sxira fims
neadad for range checking wae deamed unnecessary alnce
the Arlans 4 software worked well.

= The ultimate causs of the problem was that the Arlans 5 has
a more prongunced angle of atiack and can mave
hiorizontally sooner after launch. The “bad valus” was
actually the appropriate horlzontal spesd of the vehlcls.
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Better approaches: Exceptions in Java

= On an ermor condition, we fhrow an exception

= Af some point up the call chain, the exceplion is
caught and the ermor is handled

= Separates normal from error-handling code

= A form of non-local control-flow
— Like goto, but structured
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Throwing an Exception

» Create a new object of the class Exception, and
throw it

if (1 »= 0 &k 1 « a.langth )
roturnm afd];

throw naw ArrayIndexiutofBounds () ;

» Exceptions thrown are part of the return type in
Java

— When overriding method in superclass, cannot throw
any more exceptions than parent’s version
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Method throws declarations

« A method declares the exceplions it might
throw
— pubdic void openMext(} throws
UnknownHostExcegtion, EmptyStackExcaption
{..-}

» Must declare any exception the method might
throw
— Unless it is caught in (masked by) the method
— Includes exceptions thrown by called methods
— Certain kinds of exceptions excluded
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Exception Hierarchy
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Unchecked Exceptions

» Subclasses of RuntimeException and Ermor are
unchecked

— Mead not be listed in method specificatons

» Cummently used for things like

— MullPointerException
— IndexCutOfBoundsException
— VirtualMachineError

= |5 this a good design?

Exception Handling

= First catch with supertype of the exception
catches it

» finally is always executed

try { if (i =0} retmm; myMethod[a[i]); }
catch (AmayindexCatC Boumds o) §
Sysbam. oot primting “a[] out of bowsds™); }
qatch (MyChwnExcaption &) |
Sywtam. ot printinf “Camght sy smmor™); }
qatch (Exception @) {
Systam. coat printin{“Caaght” + ¢ tofmma()); throwr ae;
fma by { * stuff 10 do regzndless of whether an excaption *
* pas throwm or 2 raburn takan *'
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Implementing Exceptions in Java

= IV knows about exceptions, and has built-in
mechanism to handle them

public class & {
wold fooll) |

ery {
Gbject £ = oull;
f_hashilode(] ;

}

catch (HullPointerBxception &) |

Oystem_ out.prinkind *camght®] ;
1
)

Implementing Exns in Java

vold foodld; id: astora i
o= 11: gebtstatic #: /fSystem. oot
[1 5 acomnst emll id: 1dc #5; J/8trieg cawsght
i: astora 1 ig: lpwokewirtosl €€; f/primktln
&= aload i 1%: return
3: Invokovictoal 32; Excaption tabla:
Fimashlodie L rom bt target typa
&= pop -] T b0 1] BullPoinberExn
i | gota 19

= Exception table tells VM what handlers there are for
which region of code

— Nagtica thal pufting this "off ta e slda” keeps It out of the main
code path
* [Though lexs iImporiant for an interpreded language)
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Implementing Exns in C++

» Design battle: resumption vs. termination

— Resumption: an exception handler can resume

computation at the place where the excaption was
thircwm

— Terminsation: throwing an exceplion terminates
execution at the point of the excepbion

» C++ sefiled on termination
— What do you think™?

CMSC 330: Organization of
Programming Languages

Farameter Passing
and More on Scoping




