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Tos Distribution
From? T« He Van Vieck
Oate? July 24, 1975

Subjectt Handling Subroutline Errors

INTRODUCTION

Multics conventions currently forbld subroutines which may
be catlled by many dlifferent prograss from performing output
unless that Is thelr primary purpose. The reason for thls rule
Is the “principle of ftransparency,s™ which requlres that the
subroutine be usable In environments which do not have standard
I7/0 attachments, and In environments which wish to use the
subroutline without obtalning any ouftput. In particular,
subroutines are currently forbldden to use com_err_ to report
status. The standard method for reporting status lIs to supply an
addltional argument to the subroutlne which wiil be set to zero
or to a standard status code by the subroutine.

The calier of such a subroutine must have some knowledce of
the cases In which status codes are returned. Often, the calilng
program has the cholice of inctuding a serles of tests for each of
the possible statess recognized by the subroutine, or of simpily
assuming that any nonzero status cade Indlcates that the routine
faltled. When a status code s returned, the calling progranm
often wishes to produce a message describling the sltuatlon. But
In some casesy the subroutine can recognlze so many dlfferent
situations that the caltlting program will be unable to produce a
helpful message wlilthout addlitlonal communicatior between the
calling program and the subraoutine. This problem was encountered
In the design of delete_, when deletlng a directory. It a
directory contalns Jteas which cannot be deleted, there ls
currently no clean way to Inform the calfer of delete_ of ¢the
pathname of the ltem.

Subroutines which can detect muitiple errors (such as
conmpllers) have an even more difficutt problem. The returning of
a status code s sulted onty to the detectlon of single errors.
Requiring the <catling program to allocate storage for a usually
nutt array of ststus Indicators or status messages seems
uneconomical; and saving the messages In storage atlocated by
the subroutine encounters other probliems It multiple Invocatlons
of the routine may exlst In the same process.
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WHhen we think of small subroutines, flke square root
programs, these problems can be Ignored or papered over. But
when farge subsystems are used as subroutines of user applicatlon
programs, the need for a mechanlsm whlch allows subroutlnes and
subsysteas to report status In detalli, whlie stli! allowlng the
calling environment controli over the actua! output and the
content of the message, becomes more and more lmportant.

BROPOSAL

To accomplish these ¢oalsy, a new subroutine s proposed,
called sub_err_ys which uwltl be usec by subroutines In much the
same way that com_err_ Is wused by commands. Dratt MPM SHKG
documentation [Is attached. (The "sub™ can be consldered to be a
contraction of elther "subroutine™ or "subsystem.™) A call to the
subroutine might look (lke this?

calt sub_err_ (code, “sort™, Infop, c™y retvatl,

“Input record ~d lIgnored."y record_no)}

WHhen sub_err_ 1Is catliedy, the format string s assembled In the
same way that [oa_ does it, a structure [s filled Iny, and the
condltlon

sub_error_

Is signalled. Unlike the call to com_err_, however, sub_err_
does not print the message on return from the signats; It assumes
that the environment has dlsposed of the message.

The default_error_handier_ for standard Multlcs processes
witi in tact currently print out such a message. However, the
format of the message currently produced should be [mproved
slightiy, so that 1t looks somethlng (ike thils!

name error by caltername ! {ocationee.
Com_err string. Ioa_ formatted stringe.

{The message returned by com_err_ for small Integer codes shoutd
also be changed from “Code 1 not found In error_table_™ to Just
“Code 1™.) For exampleys the call above might produce the message

sort error by sort_11234 {(bound_sort_315677)
Record too short. Input record 334 ignored.

The sort routine could use sub_err_ as a way of oprinting a
message; ory by adding code whilch tested the value of retygl, 1t
could altow the user the chance to |Intercept the error and
speclfyy for example, that the record be padded out with btlanks.

A\
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The use of the "retval®™ argument s to allow environments
which wish to Intercept the sub_error_ conditlon and speclify
alternative action to the subroutine. The standard environnment
wltll set retval to zero. It might be posslble to propose a
future extenslon to the start command so that the command

start -return 7

would 1locate the condltlon [nformatlon structure, set retval to
7y and return to slgnal_.

The Introduction of the sub_error_ condlitlon Is In fact a
concealed Incompatible change for those users mwho have theilr own
detfault error handlers, since |t now becomes a requirement that
the thandier for sub_error_ understand the "no_pause” swltch and
he able to dispose aof the output message. The key step [Is the
Introduct]lon of a new principte, obverse to the princlple of
transparency, which {s that every process ought to have a handler
ot last resort,

All subroutlnes mhich call sub_err_ shouid have the fact
noted In thelr documentation, showlng the name and gode values
used In each possible call and the actlon taken on return with
whatever values of raetval are altowed.

Programs which have 8 handier for sub_error_ must check the
condition informatlion structure and be prepared to pass Signals
on |f Jhey cannot handle them.
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Nampet sub_err_

Thls program 1Is calied by subroutines which whlich wisk to
report an unexpected sltuatlion. The subroutine speclifies an
ldentlftying message and may speclfy a status code. Swiltches
which describe whetter and how to continue executlon and a
pointer to further |Information may also be passed to sub_err_.
The environment which lInvoked the subroutine catifer of sub_err_
may Intercept and modlify the standard system actlon taken when
sub_err_ is called.

lUsage?

dcl sub_err_ entry optlons (varlable)s

call sub_err_ (codey, names flagsy Infopy retvat,
cti_stringy, loa_args);

where

1) code ls a status code describing the reason for
calling sub_err_. code should be decltared
flxed bin (35). (Input)

2) name Is the name of the subsystem or module on
whose behalt sub_err_ [s called. name shaould
be declared as a nonvarylng character stringe.
{Input)

3) ftiags descrlbe how and whether restart may be
attempted. Ftags shoulc be declared ss a
nonvarylng character string. (Input)

The fotlonwlng values are permltted:?
"™ contlnue after printing message.
“r- fatai error. No restart allowed.

&) Infop Is an optlonai polnter to Informatlon
specitic to the sltuation. The standard
syster environment does not use this pointer,
but 1t Ils provided for the convenlence of
other environments. intop should be an
atlgned polnter. (Input)

5) retval Is a return value from the environment to

which the error was reportedes The standard
system environment sets this value to 2zero.
Other environments may set retval to other
values, which may be used to select recovery
strateglese. retvatl should be declared flxed
bin (35). (Input/Qutput)
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6) cti_string Is an 1loa_ ftormat control string whilch
defines the messsge assoclated with the call
to sub_err_. Consult the description of loa_
in AG93. cti_string shouid be declared as a
nonvarying character string. (Input)

7) loa_args are any arguments required for conversion by
cti_string. (Input)

Qperation

Sub_err_ proceeds as follows? the structure described below
Is filltled In from the arguments to sub_err_, and the systenm
subroutline slgnal_ 1s called to ralse the ™sub_error_" condltlon.

When the standard system environment recejves a sub_error
signaly It prints a message of the format

name error by subrnameliocation
Status code message. Message from ctli_string.

The standard environment then sets retval to zero and returns, if
"c*” was specified; otherwlse [t calls the ilstener. If “start”™
Is typedy, the standard environment wlll return to sub_err_, whlch
wlt! return to the subroutine caller af sub_err_ uniess ™t nas
speclt]ed. It bl e was. speclfled, sub_err_ wli!l slignal
“I[llegal_return.”

Use by Subsystems

It an applicatlon program wlshes to catt a subsystem whlch
may report errors by sub_err_, and wlshes to replace the standard
system action for some classes of sub_err_ calis, the application
should establish a bhandler for the "sub_error_*" conditlion by a
PL/I ON-statement. When the handler Is activated as a resuilt of
a calt to sub_err_ by some dynamic descendant, the handier should
call tind_condltlon_Ilnfo_ to obtain the “software_Info_ptr"” whlch
wiltl point to a structure wlth the ftolloning declaratjion,

dc Info allgned based (software_Info_ptr),
tength flxed bin,
version fixed bin,
actjion_*t lags atlgned,

3 cant_restart blt (1) unal,

3 detfaul t_restart blit (1) unal,
3 pad blt (34) unat,
Iinfo_string char (256) var,
code fixed bin (35),

N NN

[AS I



of sub_err_

MULTICS TECHNICAL BULLETIN MTB-215

page b

2 retvait fixed bln (35),
2 name char (32),

2 Intop ptr;

where
length

version

cant_restart

defaul t_restart

pad

Info_string

code

retval

name

infop

handier should
that this particutlar call

ils the slze of the structure In words.

ls the version number ot the structure.
This ls verslon 2.

Is "1"b |t the condition cannot be
restarted.

Is "1"b It the standard environment wiil
print the message and continue execution
without calling the tlstener.

ls padding

Ils the converted message from cti_strilng
and loa_argse.

Is the status code.

Is the return value. The standard
environment sets thls value to zero.

Is the name of the module encounterling
the condition.

is a pointer to additliorsl! I[nformation
assoclated with the condltlion.

check Into.name and Info.code to make sure

to sub_err_ Is the one desired, and |t

call continue_to_signal_. If the handier determines that |t

mishes to Intercept this call to sub_err_, the {nfo structure

provlide the message as converted, swltches, etc. Any change

if control

made to the value of [nfo.retval wiit! be returned to the caller
reaturns to sub_erer_.



