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SUBJECT: 	 Actuation of Indicators and Consequent Effect 

on Machine Operations 


BY: 	 G, A, Scalzi 

The indfcatorr can be grouped into three clasees according to  the effect 
they have on the 	computer operation in progreee at the time they are 
actuatcd. 

Class C - Complete Operation 
L 

Actuation of the indicatore in this clase, has no effect on 
the computer operation in progressd 

Cla618 T - Terminate Operation 
Actuation of the indicators in this clarrs causes the com-

tputer operation in progress to be tbrrninated when the 
condition for actuating the indicator arirea. 

Class S - Supptasr Operation 
Actuation of the indicatora in thie class cautaea the 
computer operation in progrclae to  be compAstely 
euppreesed with the exception of the setting of certain 
epecffied indicatore and changing the state of tha inter-
ruption eystam if specified, 

In order to discuss the effect of the indicatora on machine oparationsr, it i s  
nee~esaryt o  keep in mind the machine elements which are eubject to change 
by there operations Them arg : 

I .  Addressable Memory 

a. 	 When specified by an actual memory addresr inthe operation. 

b. 	 When implied by the operation. These locations a re  the accu- 
mulator, R register, M rcgieter, the indicator register, and 
the left eerosi and all Ones counts, 

c.  	 When specified by ~ o m cdeeignation other than their memory 
address. This applies to index registers specified in the I and 
J fields of an instruction. 
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Note: 	 When the elements lieted in b and c ,  above, are mentioned 
specifically by name in thiu memo, the statement made about 
them i e  valid only when they a re  deeignatsd a8 deactibed in 
b and c. When there elements a r e  addrerrsed by their actual 
memory addrear, the rtatamenta pertaining to all memory lo-
cation8 apply alao to  them. 

2. Instruction Counter 

a. 	 By atepping in the normal eequence of instructions. 

b, 	 By replacement through the action of a successful 
branch operation. 

3. State of the Interruption Syatam, Enabled or Disabled. 

The machine instructions can be placed into two gencbrat classes, 
ringle *level and multiple-level. The einglet -level instructlorre specify that 
one basic operation be performed; the multiple-level instructione can ape-
cify BL r~ucceseionof h e i c  operatfane. A majority of the inatructions are 
in the single-level claras, Those in the multiple-level C ~ E Sare the trane-0 mission operatione, TRANSMIT and SWAP; the execution operatione,
EXECUTE and EXECUTE INDIRECT;.and the LOAD INDIRECT operation. 

The effect of the indicator8 on the aingle-level operatione w i l l  be 
dllscuPrPred f i re t .  

Cheer C -Actuation of the indicators in this class h e  no effect on 
the operation bofng proceased by the computer. The operatican procecde to  
completion In accordance with the defined rules for the operation. A,Al 
machine elementar normally affected by the operation are acted upon in the 
ueual manner. The indicators in this class are: 

3 Exchange Control Check indicator 

5-6  The attention request indicatore 

10- 14' The input-output etatw indicatore. 

23-24 The Lost Carry and Partial Field indicatore 

26-35 The floating point result exception indicators 

(1 	 36-38 The data flag indicators 
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39 $ 	 The Index Flag inqcatar, except in the operrtione COUNT 
AND BRANCH and COUNT, BRANCH AND REFILL when 
the ryrrtem is embled and the X3' mask bit ir  one. 

48.63 	 The intiex xeeult and arithmetic result indicators and the 
Noisy Mode indicator. 

Class T - Actuation of the indicators in thir class cause tho comptrter 
operation in progrees to be terminated, There ia  no requirement to rertore 
to the origillsl rtate any machine element or coadit$on which has been changed 
in the normal sequence of the operation up to the point of tcrmiartton, How-
aver, the contsntr o€ all addxcbraabls locationo not normally affected by the 
operation up to the point of termination arc guaranteed not changed, except 
in the case of machine malfufiction. The inrtruction counter hala been atepped, 

The indicatorrrr in this,Ch80 are: 

0-2 	 Contro.1Check, Axithrnetic Unit Check and Memory 
Check indicators, 

r 

Since these indicators repreoent equi$ment checks, there 
can be 	n6 guarantee that any specific machine element \a  
in i to  origind state. 

A 


25 Zero Divfsror 	 * 

The aperotion is terminated before any arithmetic action has 
taken place, The accunulrtot and the R regicrtet remarin as 
before the operation. When tho epsration i r e  terminated, the 

e. 
datal flag indicators have been ett according to the data flag 
bit8 of the memory operand, if anyo The To-Memory indi-
cator has been turned off, If progre~ssivcindexing w e  
specified, it haa taken place and the aesochttd indicator8 
have been set, The inartruction counter has bean rtepped. 

C b e s  S - Actuation of thts hdfcatoxs In thia claee CBUBB the operation 
in progreas t o  be suppraeaed, AU machine elernente axe in their original 
state with the following exctaptiona: 

1, 	 The 0etttfng of indicators in this clasar. 

2.' 	 The setting ofthe aeynchxonoue indicatora which may have 
been actuated by the exchange during the attempt to exacute 
the ruppralea~dcomputer operation, 

0 	 . 
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3.  	 The fatepping of the inatruction counter. 

4. 	 The changing ofthe tutate of the interruption mechanirrn 
if opacified. 

The indicatars in this class are: 

7-9 	 The input-output reject indicator4 

16 	 The Operation Code Invalid indicator 

17 	 Tho Address Invalid iadicatox 

-	 20 The Pats Store indicator 

21 	 The Data Fetch indicator if the RF mark bit ie  one 

22 	 The Inrtruction Fetch indicator FE the IF merk bit i s  one 

39 	 The Index Flag indicator in the opmationa COUplTT AND 
BRANCH and COUNT, BRANCH AND REFILL if the XF 
mark bit ir one and the Bystem in enabled. 

0 Mot.: 	 If any ofthe above indicators i n  actuated at any stage of a rsingle-
level operation, the entire operation i n  eupprweed. Toks,for 
example, the operation STORE INSTRUCTION COUNTER IF 
COUNT, BRANCH AND REFILL, which rpecffies a branch if the 
coynt reachea acro. Asaume that the count would normally reach 
zero as a result of the operation but that the refill oddresa of the 
specified index regfrtar i e  invalid. Since a C h o e  S indicator is 
actuated, the entire operation i s  suppseaeed. By thip ie meant 
that the counting does not take place, the index value field i s  nOf: 
changed, and the inetruction counter contentr are neither etorad 
nor replaced by the branch addrers, Suppression of the operatian 
does not supprcase the normal etepping of the instruction counter. 

The operation receives the e w c t  same treatment if the STORE 
INSTRUCTXON COUNTER addreis or the branch addresa of the 
operation actuates a Class  S indicator. However, it should be 
noted that neither of them addrecl8ca;r can actuate an indicator if 
the condition for branching is not met. 
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Tho instructionr in the multiple-love1 claee m y  be considered to consist of 
two or more ringla-level operations which for tha purpores of this becrip-
tion are called rub-oporatione. Tha indicatorr which may be actuated by 
thore rub-operrations affoct them in the ramo way that they affect the single-
lev01 operationr. Howovor, although actuation of & C l a r e  8 indicator caurer 
the rub-operation in progrors and all rueceediag sub-ogoratione to bo .up-
pror80dr the precoding rub-operatioar which have a l r ~ a d y  been porformed are  
in no way nullified. 

The #am. indhrtorrr which caura ruppresrsion of ringfe-leml operationr d r o  
c a u ~ erupprerrion of the rub-oprrtions of multiple-level inrtructionr . Two 
other indicatorr, which are actuted only in the multiplo-level oprationr,  
d o 0  supprerr thr rub*oporationr, These indicator6 are: 

18 Indirect Addreo ring Incomplete 

19 Execute Exception 

The effect of the actuation of Close S indicatorlr on the multiple-level opera-
tions $8 discuersd below. Each operation i r  treated individurfiy, 

LOAD INDIRECT 

If a LOAD INDIRECT operation is ruppreere4 at any level by tho 
actuation of a Claee S indicator, the effect on the machine elemontr i e  the 
lame a8 the effect when a single-level operation ir ruppreraed. 

TRANSMIT and SWAP 

b' If sitkar of tlpora operations i o  ruppr.rn18d at any lrvd by tbe actua-
tion of's. C ~ S Bs inacator, tlle rub-ogarationa at that ievelaa8 rucceeang
levels aro rupprorroCi. Wowovor, all preceding rub-operatioar hrve ?wen 
fully performed and are in no way nJlifiod. Tbir inchdrse any trrnrrmhlrion 
in momory which may havo occurrod at proceding levels. 

EXECUTE and EXECUTE INDIRECT 

The execute-type operationr conrirt of the functicrns of the execute-
type operation itaolf plum tho execution of a rhbject inrtruction, The execu-
tion of the rubject inrtruction is t&e recond level of them operatione and its 
not attempted d e e r  all the functions of the f i re t  level have been comploted. 

c 
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The EXECUTE operation specifier that the @erruption rystem
be enablod beforo the rubject operation i n  performed. If the subject aperr-
tion xctuater a Clam T or Clrer S indicator, it i r  terminated or rupprarred.
Such action ha. no effect on tha onablimg of the interruption ryetern which 
occurrod on the firrt levsl. 

The effective adslrsrr of EXECUTE INDIRECT specifiise the location 
of a poaudo inrtruction countor which in turn rpcscffier tho location of the eub-
ject inatruetion. Jf either the location or the e€fectivo address of an EXECUTE 
INDIRECT inrtruction actuater a C h a r  S inLficator, tlp eatfro operatian i e  
rupprsaoed, aherwiro, tha eyrtem ir enabled8 the rubjoct inrtrucfion i r  oh-
tainod, and the pseudo fnrtruction countor f r  rtopped accordingly. If the tocam 
tion of the subject inrtruction or any condition ariring during i t8  o,xscution 
actuater a C h e r  T or Clam 6 indicator, the oubject operation is terminrted 
or eupprsorod. Thir brr nQeffect on tho enabling of the fntorruplion syrtom 
and the updating of the preudo inrtruction counter which have alroadg occurred 
ar functions of thls firat level of tho operation. ‘ I  

It is possible for this execute-type operations to rsfer tcr other inrtruce 
tionr of the same t y p  to many levels. If a nran+Aeval opesation ir rupprerred t 

or terminated at any love1 a r the firrt, the prsudo instruction couaterr of 
all EXECUTE INDIRECT operatione on preceding lovelr have beon rtepped in

0 memory and the ryrtem has been enabled. 
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