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I. Syntax Cneckinq and R& Escape Feature 

Exec_com parameters and control statements all 
the character & • Any string be9innino with R. 
currently defined as a narameter or control stAtement 
itself. for example, the statement: 

(,print &tJ &~ 

Drints: 

&t3 <value of 5th argument> 
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heqin with 
that is not 
renresf'nts 

Exec_corn's toleration of undefined &strinqs becomes a oroble~ 
when we want to define new &strings, for example if we want to 
~ajs ~tn stand for the first through nth arguments. Any such new 
t~at~re requires an incompatible change. 

fhis problem would not exist, currently, if undefined 
&strings were all rejected as syntax errors. The installAtion of 
an exec_co~ that diagnoses syntax would be the last incompAtible 
chan0e for a long time. The Aprint line Above would cause this 
new version of exec_com to call sub_err_: 

exec_corn: Syntax error on line n. 
Undefined control string ~t3 

2nu retcrn. 
:ne syntAx-checking version of exec_co~ ~ust nrovide ~n 

esc~oe feature for writing arbitrAry &strinos. The nAir ~& 
recreserts the sinqle chAn:1cter A. The 8.nrint line .9hove must be 
converteci into: 

&print ~R.t3 8.5 

~he R& escape feAture nllows the parameter &Co> to tAke on 
the s~me meaning in exec_corn's AS in the do corn~And anrl still let 
the usnr to invok8 do fro1n insicie An 0c. Curnmtly, this is done 
n~~ f._. I lcw1c;: 

:·ultics ~'roject i'.lternr.l w0rkinn documenti=ition. tfot to 
re'1roduced or ciistritn1ted outsi(Je the l·..'ul tics Project. 



do 11 cory P.< I )>RC?> r\(:3) 11 [wdJ P.fl 

relyinri on the fFlct ttiAt r~xec_crnn dn0s nnt r"'rl ;:icp the 
~·1hen exec_corri is chnnoed to 1m1Jerst;::inrl ~ <u>'s rind .. ~'S..'s, 
effect can be achieved hy: 

do 11 cory P.&1>8.8.?. .i~g3i; [wrl] ,~fl 

VTf-::-3 2·1 

.'~(c.)"~. 

the c;-=> ·n~ 

J'he incomrAtihle chRnqe toward syntRx checkin1 snould ~e 
ortional oer exec_co~ segment. IhRt is, only ec's t~at have been 
exolicitly converted should run with syntax checkin·'l .:rnd the new 
interpretation of && nnrl ~Cn>. The new tool convert_ec renlaces 
&'s in undefined strin~s with R&'s. For exRnnle, it renleces 
&<n> wit:-i P.tUn). It ::ilso inserts the control lir.f? 11 -'»synt2x '1'1 11 

Ft the heginninq of the converted ec segment. ~v~ntu~lly. t,~ 
nes version will be ;:issurned for rill ec's And '<.svnt.:ix li'"'e~ wi~l 

1 ·nco> this incornp.:itible chAnqe hAs beirn '.f.qd"', ')tf-')or ',:'o;::t•;;-":= 
c ::i ri n P Fl \'.c; Pd c o ~1 n -1 t i b 1 y • 

~. ~cnntrol_line or 

iod8J there is no WAY to make exec com rrint control 
st::ite~ents. Ihe user would often like to see, for exA~ole, t~e 
exnression tested hy ~if to determine wb;:it M.::iroens next. Ine 
control stAtPments: 

.q,control_l ine on 
Rcontrol_line off 

turn on Flnrl off A modA thAt prints all control 
exr.1ndin'1 them ar.d bt?fore exec1Jtin0 thPf'l. 

lin.::;s after 

(h<> c!frn'.)nt rrietnod nf Jefinino v;:iririhl!=!s is i'l.::icie·1u::ite. .i..I"' 

vAl11°:..s~t corn:n2nd rind the vAJue .:ictive tuncti-1n kP<>;' .::i ·.i=it--=i r·i"~'? 
ir UH: u.so.r's hcwrn rii.rectnry. V;::iriribles i'>n~ stritic frnr:i 1"'.rocp~.s 

tn nroce.ss rind frori exnc_corr to E'XPc_c:o"1. ,Hth =ir.1tC1Ti"tic 
exec_co~ vnrinhles, one ec ~uulrl not hAV~ to worry ::ibo~t ~1e 

vr.iririhlPs !Jsed in .:inother. 
lhe Rset control statement cRn Anpenr Anywhere th~t co~~ar~5 

or control stAtements such as &print car Rnnerir. The ccrtrnl 
line: 

l~.if (query conti'!ue?J '<then <lset<n·J,onc°. :-non~) 

cun:.:Jition::illy assigns the vrilue "of'Cf' rnore 11 to the Vflri-=ihle ro • 
.Ary :-irevious VFllue of oo is rerL::iced. 



&goto &value(foo) 

Its Argument is enclosed in rArentheses to Rllow concatenAtion 0f 
tlH) V<:due: 

create R.~vAlueCdate).log 

As ci further useful extension, U1e strin:11 

~value[active function) 

is reolaced t·y the sict]ve function return v;-il•1e. ~or ex:oirinle: 

L.. ·'l.aefcu 1 t 

An exec_com cannot antic it~.Jte how rnriny nrnurnents it vJi 11 'Jr; 

CAlled 1·1ith. Tne !\default statemer:t r-1ssiqns rlef;rnlt VAlues f0r 
2rgurnent nasitions, ir rloice of the current fofAult 11 ~ 1 'ft'1ese 
defAults arn used in ev9luatin1 the rar~rneters ~n, Rq2, ~rn ~nJ 
&f.o. Us20e is: 

P.defcult defRultl ••• def.::iultj 

For exarn~le, a start_up.ec desianed t0 be cAJled 
variety of wciys c~n use the statement: 

Rdefriult looin interactive 

&if [equal PI 10ainl &then ~goto set_io 

C:.=:ll2r1 1·iith no .=irJuments, strirt_up.·3C a~sur:-·:c;s ~ ns;·· i'ltf:r::>ctiv<? 
precess. After new_oroc, thR answerin0 SP,rvics sRys: 

ec stArt_ur new_oroc interactive 

qivinr:i ?.I the value 11 new_oroc 11 • 

ihA &defAult stnterient nak~s 
u rine c es s a ry in e c" s. n1 e ::i e f ri 11 l t 

t J': 0 0 e f ;i u 1 t A ct i v e fun c t i :> n 
Active function w~s rlesinned to 

he used inside exec_cnm's .1n:J do CO'nrrr1nrJ linp·:;, for ex::>rn'Jle: 

drrint -que11e [:ief.1ult? S<.?] 81 

in .:1n E'.X•')C_cc1n~ whose ontir>nil] secnnd :~n111rie11t is =i nueue nurihnr. 
11' then' is no St"con1J ,1n-;111n0nt, t.1·1e :111eu10 ntJ'nfv:r is?. fhP. ;;f'.nvr> 
st.-~tc"r·c~nt c."ln lie rP:-il::icnrl hy: 
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Rciefnul t 1111 ~~ 

rJrr irt -queue .Si.? !<..I 

~. Rretur~Cvalue) 

lhis control stAte~erit allows An exec_co~ to be c2lled RS "ln 
rctive fu'iction. It criuse.s the ex8c_com CO!T'"''F~nd t·' fill iri tne 
s;:-iecifiPo vnlue :::is its Active furictio!I retur:t v;:.luP. 

lf AXAC_CO~ is CR]le0 AS A co~mAnd Pnrl ~XPCUtes a ~retur~ 

stqt~~ent, it nrints the VRlue Arid returns. In this c2sq. 
~return(vqlue) is equivAlent to the sequence: 

,<?, p r i n t v A 1 u e 
?»quit 

If exec_com is cAllerl RS a~ active function end executes a 
(',quit stP.tenient, the null value Iii• is returnee!. 

6. Extensions to the RCn> Par~~eter 

.. hpn incomoatihle ch::inqe number h.::i:; hpen rn::ide, the Allllll. 
~=r~~Pter ~Cal will reoresent the nth Arouniant to exec_com. O~e , 
PYte~sio~ to the use 0f this p?rR~eter is to Allow ~n exnressi0~ 
i:-sic:e tr•: oPrentheses, 1=or 8)U:irinle: 

nr: 
·". < ?. v n 111 e C f on ) > 
,;~Cf\v0lue[r:ictive function]) 

~s lonr,1 A'; tm! exnr,~ssion yields A le'.1ril r,::ir:=irrP.ter ,strir.c;, f'.")r 
e/::-i:rnle 11 1'3 11 • 

i. ~on candition_name 

·1nis cof1trol st=item811t is fo llowerl '0y ;:i cornm.:md l in8, 
nnothnr control striternent, or ? block of strit·3ments surrounded 1-:>y 
~00 nnrl \end descrihed below. Its effect is to set up ;:i h~ndler 
1or the s~ecif ieri co~diti0n. 

rhP. utility of this fe;:itrire is clenr, but its rnethoc~ l"Jf 
irrrd2n8nt-1tion is ore'1 to d].scus.sion. The f1'.)riule .9bs_io_, celled 
to interrret eAch line of 2n ec, returns to the exec_co~ c0Mm;:i11rl 
whA.'I it is done \dth the li~e. 1\ny hrir.ciler se'!: ur, by r:ibs_io_ is 
therefore reverted A11to1T1nticAlly rifter the R.0ri line. 

:;:1p solution tn this "Jrobleri is for !'lbs_to_, after settina 
ur ;::; i1i'P1dler, to c~ll "lXec_com instend of retur:-1inq. It calls 
exr~c_cor1:.>cor1tif1UP, vihich iri tur:1 strirts c;:illina ?bs_io_ beoirni~n 
with the f1PXt line. Ir' a1 inter;:ictive process~ the st.=ick. looks ~ 
l ik'3 this: 



listPn_ 

com~and_orocRssor_ 

e xe c_corn 

nhs - io - (I. () 'l 

ec!;ico!1tinue 

;ihs_io_ 

or in absentee: 

listen_ 

Ahs_io_ 

ecscontinue 

nhs_io_ 

2nd the remainder of the ec is run with &on's hAndler still in 
effect. 

fhe corresoondinn st~tement: 

~revert conrlition_n~me 

cAuses the handler to he reverted where it was initially set un. 
It does not cause ecscontinue to return. since the order of 
&revert's is unpredictahlR. 

b. Comments Inside Lines 

Ex~c_co~ lines beginninq with R Rnd one or more hlAnks Are 
co11ments. There is no rArticulAr re;:ison why corrments hAve to 
beain lines. Exec_com should be chAnqed to Allow: 

&print fhis stinks 
er ldAteJ.(timeJ 

P.. co111pl Ai n about j<O 
& creAte A te~nor~ry 

C0~~ents Rlonnside the text cAn imnrovP re~rlA~ility. 

fhr.se control stRternents 0llow l)P.ttf:~r-structured exec corr's 
by replAcin·? A lot of R.lAbr-ll's and 8 .. (rnto's. The strin'l P.do c:1n 
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by renl~cing A lnt of 81Abel's And ~note's. fhe strino Rdo c~n 
;:q·.,'!0:-ir nnywhcre tlt::it cornm:inds ;ind control st;::it«,'Tlents such 1.s 
.'{rrint can arrear •• ~hen l<.·io i.s e'1c0untE'red. the corr 0 s"10r.di'.l'.l 
.li-end is found by c0untinr1 P..cfo's ;:ind 8.end's in the text. Tt--is 
seArch for 8.end hArrens Aft(-;r rarr1rn~tr~r suhstitution ;::ind r·ercre 
th8 ref"lnimfor of the line is exect1ted. 

1 0 • " u l t i n l e Ne s t i nq 

For even better 
~th0n's, Relse's, 
I:x0rnnle: 

structure 
P,do's r=ind 

in ec' s, 
f..end' s to 

P.if [ ••• J fUhen 8.i1' ( ••• J 8.then ••• 
1~,else ••. 

c;::in nest 
Prhi trrirv 

P.else P:.if ( ••• J 8.then 8.do ••• ,II.end !?..else ... 

11. Lire >Jumberin::-i 

!<if's, 
derth. 

~xec_co~ is ~ood f0r qenerAting co~~~nd lines to test 
com~~~ds ano th2 co~~anJ ~roc~ssor. The nrintP~ outout of t~a 
exec_corr runs cfln be corm11red hy the CO;T1'1::ire_r:ic;c ii coPf!'?nj. 
ComnRriso~ is esneciRlly useful if lines Are nu~h~red. ~y 
;JUt~in<:i tne input line nuf'!'lber on e.=ich output line, WFJ ca'.l rn-"!ke it. 
e;ic;y to rc?fer to a nuf'lbered listing Of the exeC_COf"l bein'1 rim. 

A co~n2rison tAst whAre tne same exec co~ is run with 
srecific=illy rlifferent versions of proara~s is ? nood w2y to 
2utor1atic;illy find out whether the rro~ff."lrns' orer=ition n3s 
ch.::innecJ. Comrie:ids thAt orif't um be used to show the results of 
pro0re~s th8t do not nrint. The test exec_cori cr:in he modified 
c:nvj ::ixte!"'.ded BS new fe.::itures rire added And new hU!S discover9,.t 
And fixed. 

lhe new co~mand ecln is the exec_corn co~"TlAnd with li'le 
ru:nher i rvJ turned on. llutrrnt f rorr e,1 ch run of the test exec_c.:irn 
is directeJ to a temporary file. An exec_corn can be used to run 
tho comrArison test: 

Rl2bel coma~re_outrut 
P., 
~ &1 - ~rithnamA of test ec 
& even-nu~hPrerl ar0s - nathnaMes of old versi0ns 
·~. O(Jd-nuf"lhP.red .1rn s - or:ithn11rn es of new versions 

P.if (exi~ts sP.1~,irn"rnt [pdJ>ternrl J P,th~n tc (ridJ>te"Tlol 
Rif [exists se~ment lndJ>te~r2J ~th~n tc [odJ>temn2 
in C&2 &4 A6 RH ~10 &12 &14 816 Rl~ R20) 
fo [ rn J > te r:in 1 -0.sw user _outrut -os w P rror _out rut 
ec ln 8..1 
co -osw user _outrHit -osw 8rrcr _out nut 
tm (f2 ~4 ~6 ~8 ~10 &12 R14 Rl~ &18 ~20) 



in <83 ~5 &7 &9 ~1 I &13 ~IS RJ7 Rl9 &21) 
to [pdl>temo2 -osw user_outnut -osw error_outnut 
ecln .?,I 
co -osw user_outout -osw error_outp11t 
tm (83 &5 &7 R9 ~II 813 &I~ ~17 RIY R21) 
cpa [pd] >temr I [ndJ >terrin2 

fhe -osw <-output_switch) control ?rqunent to file outnut 
And console_outrut is Fl new fe11ture th.9t a J lows the usPr to 
specify which I/U switches are redirecte::I. In the Above 
exec_corr:, both user_outout And error_outp'.Jt i'!re directed to the 
ter;inorary files. 

1he ecln comr.iand irrplenents nwrherinrr of outout l in.es !-)y 
ca 11 ing .::ibs_io_Scontrol with the new order 11 l ir.e_nurnbers•• And 'Jy 
spl icinc;: the new I/u t\odul e abs_io_ln_ After usPr _out out and 
error _output. 

Hl"'en Fibs_io_ intercents An input line, it increments ~rn 
internAl static counter r..::irned inr.iut_line. The I/O ~1:odule 
ahs_io_ln_ prefixes every output line thet it intercepts with the 
v2lue of input_line. 

A s~~nle follows: 

38 & FinAlly, test -rh on queues. 
39 lFi l.~s -rb 
390 4' 4' 4 
390 rw *.SysD11emon.* 
40 la ?.rns 
400 >urld>m>Herbst>test_dir>I .ms 
400 rw *.SysDRemon.* 
400 
400 >udd>m>Herbst>test_dir>2.ms 
4Uo rew Orange.Juice.* 
400 rw •.Sy~Daernon.* 
41 &quit 

I have been using test exec_com's personally for severAl 
mont~s to test co~mands and h1ve found thAt they sAve me ~ lot of 
time And uncertainty. 


