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Automatic P rognm Intaarrupt Control 


We arhtllll, in the followingl uie the rarrgrarrrrion "bret&4nS' ta rater 
to the automatic interruption af o program under sxceptionet ~ i t u ~ ~ i ~ ~ .  
la tha STRETCH computer many new problmner appear because of com-
putar charactetriaticra that have no precederat. For rxa~xnpla,the wyn-
chronouer non sequentid (hereinafter stbbrarviatad m AH#!$)control allow@ 

I the axecution of control instruction# prior to ~ ~ ~ ~ h ~ ~ t ioperationswhich 
normally would precede t b m .  Thw, the recardixq of camugh informa- 
tion to permit continuertioa of' a program after I atop occurs Ile mad$ more 
complicatsd than in earlier ~ ~ ~ ~ u t ~ r swhere it i0 adequate to remember 
the karst instruction executed$ for thfrsr gurpoaar. Pn thoaa Bituaticsnar where 
sr.esvtbrrdoperations tiuw oocurring simultarzdrourrly (a. 0. computing and 
usirijg bnputaoutput ~ q u it brclrotr-ini ~ srituatlonat~ ~ QOCUP~ ~in more than 
one erirquasntre of aperationis, oomldr priority ry#tam appear@to be nwee-
eary in ordebr to deternairw the ordering of tfaa corrective, oprarationar under- 
taken by the computer. 

Break-in can QCCUX' in the following lerituatfana. Thiar li iar fntarndsd 
to be reprarcsrntativa only and i o  far from being corngla&s. 

3, 	 A diviaor which Clem not exaead in absolute valurpr the dividend 
in tit fixed porn ~ v ~ a i ~ n .  

9. 	 An er ror  in reading OF writing l~larne~input-output dsvicrer, 

4. 	 An error in an arithmetic opsration. 
"Q 

8 .  	 An er ror  in that ~ ~ a ~~ of BL word~in one of the high #peed 
mstmorietrs. 

The above aituatiam &re mt anticipated by the programmer. It may
alara be deeirerbla, to urre autanmtic break-in types of transfer in the follow-
ing situatiom. 

6. 	 Paaraing control from the SIGMA computer to a EIELTA computer, 
or vice versa. 

7. 	 Tracing. 

8. 	 PrPsrsing control to and from subroutin@o. 
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S* may be thought dereirwblq to make the cbrrdcrtiva octiono far 
t9), (4), (5) cornplabraly automatic, whila the pmgrammcar cam exem-
e i m  arb$tr&ry control in (I), (2). Wowever, it is our opinion & thlar 
writing that it i a  prsfccrrable to he;ndtab all of thaw situations by pro-
grammed oontral. Thersl reems to ba little advantage in making the 
responoe to (31, (41, (8) oomphtte8y automatic bracaum tMmr La likely 
to incrmwrrr ~ ~ ~ ~ l ~ r a ~ t l ~the c@mplirxi$yof tho taardwwirtlr and them 
aiturtionrr rahould occur 80 ramly that littlas machine t f m  wcruld be 
loart by requiring rppwiorUy ~ ~ ~ ~ r r a ~ ~ r a ~action. It 
dale in these situations to sscord maw infomnsltioxr 
of arror) far diapostic pullrtporpear than could%@resrsily gattan tkith 
addition& ofrcuitry. 

It ia oaaumsd that ihs "Maak Ward" wlkl be under the, control of 
the ~ ~ The 64 bits of *hie word~will refer to the atatur of~ ~~ r 
as many ' W g p r @ "  whtch rrttap~nitQvarioua merohine rtataar (sxpnsnt
overflow, error ddtacr91ngl bit ~ ~ ~ n a i ~ ~ ~ n c i e s ,&I addition,artc. ). ma 
"Sndicaktor Word" will  i ~ i ~ a t e  of thsaes tr9ggrarru.the pssicsnt #t&aa 
When the logical product of these ward8 Is ather than %tarota brde-in 
will accur. 

The five AN8 control ragiartarra tor darooder) will be duplicated
in five rerPwvec3 memory ragisrterr am the first step in the break-in 
procedure, It will probably brr, d ~ ~ i r ~ ~ l ethat tha brrsnkain procedure
bra in3arm.cscll of aha location$ of the Inastmotiorm in the decoder md it 
iar thsrcsfws BU atad that these locatt@neappear in ths decoder 

as wall 982 the inrtructioxuo ~ ~ vr ~ ~ i ~ t ~ ~ ~  ~ # ~ l ~ ~ . 

In all ogmrationsr parzalld to thore in the central control u d t  it 
ir ~ ~ t b t  ths devkeu exterior to thes control~ framer will be given~ ~

a clonsmand rand then will, on ito own, proceed with the rsrxc;routimof 
this command until it&completlan, A trigger will be mt rimultanraously 
with the iatisruing of the command by the central computer and wilt be 
mleaaaed by the rrotwoltfng device uponthe completion of itr tinab. (The 
dravice may bs an ingut-output unit o r  a darlta cornputem), If a break-in 
occur81 bwauae af @om@ ritltation In the ua~bof tM auxiliary unit, eon-
trol will be t r ~ ~ ~ r r ~ dto iw program-Interrupt datvics which will b l t  
the pragtrsrmr fn the main control unit funlassrr the program has rirrsrady
been halted by o provioua break-in). It will  b the rerponsibility of the 
programmer to taut that the auxiliary units have corrwtly completed 
their ~~~~~$ tsreke before continuing with the program. 
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