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1. byntax Cnecking and RR Escape Feature

Exec_com parameters and control statements all bhegin with
the character &. Any string beaimmine with & that is not
currently defined as a narameter or control stRrtement renresents
itself. Ftor example, the statement:

2print &t3 &4
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&t3 <value of Hth argument>

kExec_com’s toleration of undefined &strings becomes a problem
when we want to define new &strings, for axample 1T we waAnt to
Tarss 4tp stand for the first through npth arouments. Any such new
Teatiure rzaquires an incompatible change.

[his nroblen would not exist, currently, 1if undefined
astrings were all rejected as syntax errors, 7ihe installatior or
an  exsc_conm that diagnoses syntax would be the last incompatible
change for a long time. The Aprint line ~Ahove would cause this
new verslion ci exec_comr to call sub_err_:

exec_com: Svntax error on line n.
Undefined control string 2t3

N rELUrn.

ine syntax-checking version of exec_com must nprovide 2an
escAane  feature 7Tor writing arbitrary &strinos. The pair <&
recraserts the singls character &. The fprint line above must be
converted Intos

Lorint A&t RH

The 2& escape feature allows the parameter A(n) to take on
the ssme meaning in exec_com’s as in the do command And still let
the us»ar to involke do from inside an ec., Currently, this is done
as foellowss

“ultics  Project dinternal workina documentation. Hot to he
renroduced or distrinuted onutsive the Multics Project.
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Ao Ycopy A(1)>R(2) K3 [wdl &7

relyina non the fact that exec_cnm dnes not  renlace the S(p)7s,
tihen exec_com is chanoed to imderstand £(n)7s and fR7s, the «ame
effect can he achieved by:

do Ucopy AR1>822 2831 [wd] &f1

the incompatible chante toward syntax checking snculd ©He
optlional oner exec_com segmant. That is, nnly ec’s that have bes2n
exnlicitly converted should run with syntax checkira and the new
interpretation of 22 and &(n). The new tool convert_ec renlaces
&7s In undefined strings with &&“s, For ayxamnle, it renlacas
A(n) witn R&(p). It Aalso inssrts the control lins MYasvntayxy ~n#

st  the beaglnpning of the converted ec segment, Zvantuallv, tne
ney version will be assumed for all ec’s and Asvntaxy li~ess will

re iraorad,
‘nce= this incompatible change nas bean mads, 2ther (feator
can ne acaed cemnatibly,
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. SCcontrol_lire or

icoay there is npo way 1o make exec_com nrint contrnl

staterents. The wuser would often like to saes, for examnle, tne
exnression tested by R1f to determine what bharpans naxt. ine

controcl statementss:

fcontrol_line on
Rcontrol _line off

turn on and off A mode that onrints all c¢ontrol lin=ss =aftar
axranding them ard before avecuting them,

S haont and Svalne

ine currant metnod of definino variables is inadequata, 0
valueuset cormmand and the value active functinn keer a dsta b=
ir  the usar’/s home directory. Variables are static from nroc
Lo =nrocess And  from exac_cor  to  exec_com. Aith  agtorms
exec_cor variables, one ec would not havae to worry sbeut
variables gsea in anothar.

lhe &set control statement can anpear anywhere that commards
or control statements such as &orint car  annear, Tha ceortrnl
line:
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it lauery continue?] Xthen &set(aus,once more)

conditionally assions the value Y"once mora' tn the variahle co.
Ary nrevious values of go i3 renlaced.
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The string 4&value can annear anywhere, for examnle:
fcocto Avalue(foo)

[ts Aargument 1s enclosed in rAarenthases tn allow concatenation »f
the value:

create a.l&value(datz).lon
As a further useful axtensinn, the strinmt
4valuslactive functionl
is renlaced by ths active function return valie. For examnles:

&set grath Avalualwd]l>ag.ms

4, Xdeteult

An exec_com cannot anticirate how many arouments it will »ne

called with, The Rdefault statement assigns default values for
2araument nnsitions, ir place of the current default ww, These

cgefaults are used in evaluating the rarametars 2pn, Rga, 2rp Aand
&fn. Usane is:

&default default! ... default]

For evarnle, & start_up.ec desianed to be called in A
variety of ways can use the statsment:

2default looin interactive
apt a1 some point sey:
211 lequal #1 Inainl fthen Rcoto set_io

Called with no arjuments, stert_up.2c assurmas 2 nsyw  interactive
orccess. After new_nroc, the answaring service says:

ec start_up new_nroc irteractiva

alving £1 the value "new_nroc",

The Adefault statement makes the defauylt aActive furction
umnecessary in =2c¢’s. The default active function was desinned to
be used inside exec_com’s and do comrand lines, for examnle:

dprint —queue [default 2 £2] &1
in an exac_com whose optinnal second araument is 23 ocueue npurher,

It there is no second araument, tne queue nunber is 2. [he ~2hove
statemont can he renlacad by



2aefault #w 2

dorint —queue &2 Kl

5e Rraturn(value)

This control statement allows an axec_com to bhe called as an
ective fiunction. It cruses the axec_com cormand t» fill in  tne
snaciTiea value as 1ts active function return value,

1T mxec_com 1s cAalled as a commance and  =2vecutes a2 Pretu
tatarent, 1t orints the value and returns. In this caca,
return(value) is equivalent to the sequence:
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Lorint value
fquit

1T exec_com is called as an active function and eyescutes A
cquit statament, the null value " is returned,

6. Fxtensinns to tha &(n) Parameter

vhen incemnatihle change  number 1 nAas  heen made, the
asrameter R(a) will represant the nth araument to exec_ccm, Lne
evtarsion %o the use of this narameter is to allow =~n  exrression
irsize tre rperenthesas, Tfor axamnle:
“(&valua(fon))
or: “(svaluelactive functionl])

Arc leno as tine exnrassion vields a leval rarameter .strinag, 1or

exAarnle W30,

7. Pon conditicen_nam=

tnis cortrol statement 1is followed hy A command lins,
another control statement, or 2 block of statamenis surroundea »y
Auo  and fend dascrihed below., Its effect is te set up a4 handler
itor the snecified conditinn.

ihe utility of this fesature is clear, hut {its method of
irnlzmnantation is onen to discussion. The module ahs_io_, callad
to internret each line nf 2n sc, returns to the exec_com command
whan 1t 1s done with the line., Any hardler set un bv abs_io_ is
theoreforas reverted aatomatically aftar the Ron lins.

ime solution to this nroblem is for abs_in_, Aafter settino
ur A2 nandler, to call 2xec_com instead of returning. [t cells
exnc_corniscontipue, which in turn starts calling Abs_io_ begirninag
with the next lire. Ir an interactive process, the stack looks
like thigs
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command_Drocessor_

axec_com

Aon

ecscontinue

or in absentze:

acScontinue

abs_io_

end the remainder of the ec is run with Xonss handler still in
effect.

I'he corresnondinn statemsnt:

Rrevert condition_name

causes the handler to be reverted whore it was initially set un.
1t does not cause ecscontinue to return, since the order of
&revert/s is unpredictable.
. Comments Inside Lines

Exec_com lines beginning with & and one or more bhlanks are
comments. There 1is no particular reason why corments have to

beain lines. Fxec_com should be chanoed to Aallow:

&print (his stinks 2 complain About j<O
cr ldatel.ltimel & cramate A temnorary

vommients alonaside the text can Imnrove readahility.

e Xty andgd Kendd

these contrnl statements allow better—-structured exec_com’s
by replacing A lot of Rlahel’s and &oonto’s. The strinn f2do can
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by renlacing 8 lot nf &labal’s and Raoto’s. The strino Rde can
armaar anvwhere that commands and contrnl stataments such as
Aprint can arrear, ahen %o is  encountered, the corrsasnondinng
Xend is  found by counting &do’s and fend’s Iin the tavt., ibis
search for dend happens atter parameter substitutinn and terore
the remainder of the line is eayecuted.

1C. "ultinle Hesting

For eaven better structure 1in ec/s, we cAn nest Lif’s,
Zthen’s, Relse’s, Ade’s and £Lend’s to an earbitrary denth.
Lvamnles

{Oif [ . ..] ?)«th‘?r‘ fQ\jf [ e o .] Q-theﬂ * e
'Q<Q]_SG e e
Zelse 1T [.4s] Rthen Ado ... fend Relse

11, LLirs <umberinn

rxec_com is aond  for generating command lines to test
commands  ana  tha comrmmand nrocassor. The orinted sutput of twve
exec_com runs can be comnarad by the c¢omnare_ascii cormAnd,
Comrarison is esrecially wuserul {if 1lines Are npurbared. =v
cutting tne innut line number on each ocutput line, we can make iz
eAsv to rafer to a nunmberad listing of the exec_com beina run.

A comnarison test where the same exec_cor 1is run with
srecitically different versions of proarams 1s a nood way to
automatically find out whether the proarams/ oreration nas
channed, Commands that nrirt can be used to show ths rasults of
nroyrars that do not nrint. T[he test exec_com cAn he modified
ard avtended as new features Aare added and new buas discoversd
and Tixed,

lhe nmew command ecln is the exec_com command with 1line
rurhberina  turned on. Outout from each run of the test exec_com
is directed to a temnorary file. An exec_com can bhe usad to run
tha cemparison test:

S lahel comnare_outnut

o
o~
2 &1 = mathname of test ac
.

L even-numhered Aras - nAathnames of old versions

X odd=pumhered Aras - pAthnames of new versions

o

fir [exists senmant [ndls>templ ] Lthen tc [ndl>tamni
A1f lewists seament [ndl>temrZz] &then tc [ndl>temn?
in (42 &4 &a R 210 &12 AT4 K14 2145 £20)

o [ndl>temn!l —-nsw user_output =osw error_output
acln X1

co =osw usar_outnut =osw arrcor_outont

tm (F2 84 RA RE 210 A12 Ald &1 1% £220)
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In (&3 R5H R7 A9 211 &15 &1bH &17 219 &21)

To Ipcl>temn? —-osw user_outnut —-osw error_outnut
ecln &1

Co —osw user_outout —osw error_outpnt

tm (&3 &y K7 RY RI1T 413 &1 217 819 R21)

cna [pdl>temnl [ndl>tenp2

Ine ~osw (=output_switch) control A~rgumant to file_outnut
and console_outnut is a new feature that allows the user to
snecify which [/00 switches are recvirectad, In the above
evec_com, both usesr_outnut and error_output Are directed to the
tennorary files.

The ecln command implements numherinag of outnut lines oy
callinag ahs_io_Scontrol with the new order *lire_numbers" and hy
snlicine the new [/ lHodule abs_io_lp_ after user_outnut and
srror_outnut.

when abs_lo_ intercents an input 1line, it increments an
internal static counter named innut_line. The I/70 Module
ns_do_1In_ nrefixass every outnut line that it intercepts witn the
value o7 Input_line.

& samnle follows:

38 8 Finally, test -rhb on queues.
39 l1a l.ms -rb
390 4, 4, 4

360 rw *,5ysDaemon,*

49 la ?.ms

400 >udd>m>Herbst>test_dir>1.ms
400 rw *.5ysDaemon.*

400

400 >udd>m>Herbst>test_dir>2.ms
4o rew Drange.Juice,x

400 rw *.SysDaenon.*

4] fquit

I nave heen using test exec_com’s npersonally for several
menths to test comrands and have found that they save me a lot of
time and uncertainty.



