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L.l ANOVS~VIEW OF CHA~GES IN kHO. 

"R80 is composed of a group of incremental enhancements to Pick 6-
G,Associates K77 release. The ~rLnary emphasis is on enhancement of 
_software s.peeo and re I ialli I i ty UlfOUyh the clar' t leatian, refi nement, and 

s tan dar d i z a t I on 0 t the s y s t e nl eo Cl e • T his has occur red • n e s sen t i a It y a II 
of the processors ~hjch compose the system. Most of the modifications are 
transparent to tne user, ana will not oe discussed below. 

l· 

1.2 CHANGES IN THE TER~INAL INTERFACE. 

1.2.1 The terminal handler activates on each character. 

The R77 release automatically activated the ~rocess receiving data from a 
terminal after 11 bytes or the occurr·ence of a carriage-return, ~hichever 
occurred first. r;ow the IJro·cess will activate on each character input 
from the terminal. It is thus ~ossible to obtain one character and 
activate without a carriage-return, which all~ws certain features to be • added. If yo~ are sending a long report with pagindtion to tne terminal, 
it may be terminalea by executing a LGtITRUL-X, rattler than with a BREAK 
and END sequence. The feature is useo similar Iy in the SP-EDlTor with 
res pee t t 0. thE: T res I-- on set 0 t h eo S P (; C L p r () m p t , and i nth e f i I e s a ve 
processor at mount-new-reel time. 

1.2.2 Avoidance of BREAK anG END. 

t:a The r e h a 5 i n 9 e n era I II e e n ,H) a t t e k p t t \J r e rn 0 vet Il e nee d for B k E A K and E M .. 
~from sta~ud(~ system use. The three most co~~on and unnecessary uses have 

been when \~ls;iLjyin'jluns Ilstin9!> to trle terir;ina', using the fornl tOIT 
FILEiiAt",[ ~', dnu unGer ~;;Jl'L ·T In ttle o;;?-i:::uiTor. All of these now allow an 
escape D~tore the enG of ~xecutlon cf the stated task without the use of 
bReAK ana t:4i.J. The o;.;l::AK and t!i[' 2.re dS they wert::, ana dre ava; lable a.s 
needeu. 

1.2.3 Chan£es to thc I'\;H,\}I in; ot tht t:SLAi-'E cLaracter. 

Tile ESCA?E cna'racter (!,'lil') now wasses into the system as a start buffer 
mar k (X I :: 2. t I for use wit r, t Ii.' pre s tor e f a cit i t y j nth e i:: i) I T Q k • The· res u I t 
o f ttl i sis t hat th e f) L A i-' E i s n 0 Ion Y f>r e c n 0 e d a san ESC APE. it i sec hoe d 

·to the ter:;iinal as a X':;,iJ- ((). ,tilS r'ieans that command sequences issued 
from the keiboara to the terminal wnich are implemented as an escape 
st:q\..l~nce' hi II not ..,crr. ~cc.",u· .. t C: t' cSC;::'PE wi II not ::Ie echot:d to Ule 
terrrinal. The easiest ~,:"jarct:~, t:lis IS to put the terminal into local 
mooe, execute Ul~ esc,:',;}!: <;el.lu-,:r'c·;, Cthe ttH~ terminal oack out ot local 
'i'cce, <'!)(;:C~Jt·.: ,] Cu~·;r::,;l_-:·, r,r 'v" :;,e<lSlir~, anc press on. L·ocal "iOLOe is 
usually enterea ana exitea 01' oe;;ressing a "oca" key, which will toggle 
a f I 2l ,J i '1 t r. to t to! r min d I • S : , 0 ,; ; " t ;, e r t len 0 .. a :; tog c tin t c. I 0 c a I III 0 (j e 
hith a given terminal, then a series at ·one-line BASIC programs can oe 
written to send the e'iCdr-,e5~;,~uence to the terminal. In general, there 

,,._.-. rnal be cornilland sequences \\-IIiCil r13ve meaning' to a particular terminal which 
(_alSO. h3ve :',eani.ncj totr.,!::: SySt8F. .ir.;cut p.rocessor •. The .s.peCiaJ input 
~ co rl t r 0 I ::: h a r <.t etc f.s d r eLL ,. r i-' u L -;., l, \ .'.j T f< U L - K, a r. u C L. i. f f.: U L - w • The y m us tot: 

implementeo with BASIC programs ·if they are necessary for terminal 
control. For ~nstance, the BASIC program 'PRIHT CHAR(18}' wi It send a 

Th*s man~al is preparea for llST PURPOSES 
It is NGT F8R ATTkIHUTIU~. Ih:35:1b 30 MAY 1980 
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CONTROL-R to the terminal. 

Several of the verbs which do not reference file~or items have been 
modified so that they dO not need the lett parenthesis before any options 

(
,""" which might be desirea. See the relevant section in the documentation on 
... the spool ere 

1.3 CHANGES TJ THE FILE HANULER. 

The file-open routin~ has been extensively ~hanged (and mov~d, if you use 
assembly programs). The effect is transparent, but allows better system 
security and more extensive use of Q pointers. The fol low~ng table 
defines the level referenced by each field. 

FILENAME 
001 :l 
002 ACCTf.MiE 
003 FILENAME 
004 

The name of the file to be used in file open calls. 
Specifies this as a O-pointer. 
The account name 
The name ot the tile referenced. 
Optional, as are all subsequent. 

basic ~-pointer form. 

1.3.1 The reflexive form of the ~-pointer. 

If att. i311lt:::s two ana ttire~ are null, tne \.i-pointer is a pointer to the 
f j Ie j n w hie hit iss t 9 red. Hd s C ei S e has two a p rd i cat ion s .. If ,0 nan 

, R d {j s y S 1 e 11 y (; lJ t H' e C: D :'1 iJ ;'\ i) , J 0 u "I j I tin d t 11 a t tt-. eon lye ant en t S 0 f the 
\._1'10 item is ,J (; in dttriJute 1. Tid!:' IS in ::ieneral sufficient,. ana any 

otti\::r d~fjl!itiun is less ldtici~nt. S,~r::cifically, tne f":U entry stlQlJid 021 
tea lJ - poi n t t! r • T n e s a iT; d t 0 I I () w s tor ;'\ I u leT 0 r tt; e ace 0 u n t n am e en try 

The 'i e c 0.1 d LJ S t' i sin the cas e 0 t a a let ion:1 r y - 0 n I y . f i Ie. If i tis des ire d 
to· ref t! f e fl C t' t tl ~ til!= ~"i t t: 0 i..; tty pin ',J f L.; leT I t; a c h t i 1'1 e , a n e n t r 'I wit h the 
sa r,: e n a cr. ;:;1 5 t q i:~ [j - poi fI t e r tot he Q jet I (] n a r yin the mas t e r d i c lj 0 n a r i I S 

ins~rt~j j~ t~~ t iie dictjcrary ~~USt only contents is a Q. It is legal, 
but I::; 5 5 ~ t ! lei ~ fl t, t 0 ~, d Y'~ ~1 n ;< I 7 - 5 t y I e L - P u i fl t e r i nth e d i c t ion a r y w h j c h 
is identlcdi to t/""le J-polnter in the iT,aster uictlonary. 

:----------------------~------------------------------------~-----------~: 

• • 
f 
I 

In tne n'aster Jictionary 

~D F j I ~ refen'nce to Me. 
Ou1 J t-:cference Ode,.. LO I .. here you art: now'. 

I n t"1 e die L i un a r y () t tI"l e til e t i. L f_ II i41'.l 

OJ1) 

The nallie rett;renceu. oy ttle na:ne fILENAiiE 
In the master djctionary~ 
Fcferencf:: oaCK tc tri~ dlctivoaf} itself. 

Lses. of \.idS tr.t; (jelly attr ioute. 

hote that the name of the W-pointer is discarded as soon as the first 0-
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poJnter is encountered. Tn~t is, a reference to QfILENAME which points to 
the file FILENAME wi II ·find the D-pointer FlLENAME in the dictionary of 
fIL~iNAME. It;.;i II not find a pointer by the name of QFILENAME. Aparti'al 
exceptio, 'to this is in ENGLISH, ,which will attempt to obtain the 

r conversion, lengttl and jllstification from the O-pointer. If the.Q-po.inter 
\ ••.. \ does not contain them, then the t:NGLISH camp; l-er wi II search the. D-polnter 

for them. If the D-pojnter does not contain them, then the ~onversion 
will default to null, the justification to fL', and the field length to 9 
bytes. It is therefore possible to specify various oifferent formats for 
the item-id fjelu for purposes of sorting dnd listing. 

1.3.2 Account specification. 

r . 

The second attribute in any ~-pointer references an account name. If 
attribute 2. is null, then the Q-pointer references a tile in the account 
onto which you are logged. If attribute 2 is not null, the file open 
processor wi II search the sy.sterr, dictionary for a def Inition of the 
account name. If the processor aoes not find a D-pointer in the system 
dictionary, the system will respand,with toe following error message: 

[Z011 'Contents of attribut~ 2 of CFILENAME' IS NOT A FILE NAME. 

I tis p 0 S sib let 0 ref e I e fi c e til e sin t II e ace a un ton tow h i c h you are I 0 99 e d 
by putting the name at the U-pointer to the account in attribute 2 of the 
C - poi n t erG e fin i t i 0 j] • T ti e e t f ec tis t CJ call S t; t he s y s t e f(o U nne c e s 5 a r y war k • 

Ret t.' r en c e t i) t h ~ f'!C~ 5 t. b r C! jet ion a r y 0 f 
r:ar;'F .of tht; u-;.ooirltt.'r to tile account in 

ano(h~r account is done with the 
dttribute ~ ano.a null attibute 3. 

(e 3 • 3 F i I c s I"~ e cit i cat ion. 

At t, i tJ ute :3 can Loti n s ttl e r: d.1] t; 0 f Ul e til ere fer en c e d by the C -p 0 i n t e r. If 
i:) t t r i :):. ~_ '~ 3 I S (l U I I, t fl '-: P t ri eu e f a L.. J tis tot tl e :n a s t e r ::J i c t ion a r y 
Sp::Clfl.·...; '-'I attriLute 2. Tr:e k.i7 \(t'rsion with r.O ir. attrioute 3 will not 
worl-:~ -:;i:)c'; "G is no .. d. (..-pulnter. Tr1e following error ,nessage wilibe 
issue,j! 

r s : , ; n A F I L E .r i~ it. 

T his 0 C C ..J r s u to' c a <J 5 e i'\ [l i s n 0 ~ cl i.. -~; 0 i n t e r • ~~ 0 t e t t. a t 0 a c k war d con v e r S Ion s 
frO:li ;" j ~ t u 'ro. 77 Wi i I I r t~ qui r t-: tt i a t f'~ D t· ~ r e tJ e f j ned a s a U - poi n t e r • 

I n g e ') P r 1 I, t i· t; til -.; n <, [: ,.. ret ere nee din a t t rib ute 3 oft h e Q - poi n t e r 
deflniti·:>n Ii,ust btl d LI-~olflter in the master oictionary of the account 
referenced in attribute 2. 

1.3.'1 txt~r'$juns to tne f Ill~ r:d'ile reference. 

R77 introducea the fa c i.1 i t y 0 f multiple data files referenced tram a 
single LljctlonafY~ Liese I-;l;;fe, tin:..: '-.Ire pOlntetJ to oy U-polnters in the 
dictionary of toe tile whose names are the names of the various data 
f i I e s • r r, 'c; t·' c t> n i que us t: u tor t! fer t: nee a Sf-, e c i f j c da t a f i lei Sb y us i n 9 . 
the str."I9 

-···ILF··"\'· "". T'F L -'''-_ r· .. I~ t. i'j :: , tJ A I 1-\ 1 t ,'j " ,'; t: • 

Under R8J the contents ot attribute 3 of the a-pointer def inition may 
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contain FILENAME, 0 A TA F ILl: N A f": E • In this case n, e Q - r 0 i n t e rw i I I reference 
the data in UATAfLLENAKE only, and wilt ignore the other data files 
ref ere h c e din the d-t c t ion a r y 0 f ' F I L i:: N A i-l E: • The res u It I sac 0 n, sid a r a b I e 
simp' itica~ion of the BASIC programs Bnd PKOCS which reference the various 
data sets in a muttLple-data-fi Ie structure. 

~ her e tor e the fa I 10 win 9 ,,- p a j n t e r w i I Ire t t r e n cat h a d,a t a f i I e 
, D A T A F 1 LEN AM£: in thad jet i 01\ a r y of FILENAME in the account ACe a U f'.l TN AM E • 

. :~-~---------------------------~------------~----------------------------

QFILENAME 
001 ~ 
002 A CCOU~;T NAME 
OU3 FILENAME,OATAFILE~AME 

~------------------------------------~------------------------------------
Referencing a uata file with a O-pointer. 

Note that in the multi~le data file case there mayor may not be a data 
file with the same name as the dictionary of the file. It may be 
convenie~t to create the fi Ie as a dictionary-only file and insert a Q­
pointer in the aictiondry with the sanie name as Ute file. The dictionary 
"lay then De rderencaa witfl!.Jl!t typing 'OleT'. This may be useful if there 
is to De extensive development of many data definition items. In general, 
there U:)es. not "ceO tv Le a a'::1ta file with the Sd:ne name as the 
dictionary. 

1.3.5 Modificatlons to the ti Ie structure. 

blSIC proqr3~ files. 

T ... OCh,inJt~S in file ;.rotoccls t".aVf.' occurrea. The first tldS 

at, SIC p r :J '" r.! (11 j i j t! 5 , u. n t; 1st r l! a t t: '.: i n t n e sec t i on on bAS Ie • 
tOGO with 
~I;npl:n the 

cro;r,l'n t i ;.'7 ll'ust 11<1Ve a Clct.lo('ar, le\lel ano' one or more data It;vi:d 
t j I c S • r t'1 i.: :.; 0 u r c e' c 0 j ~ Ii; L; S t, 0 e i r: t n e ,.I a t a I eve I til e 0 r f i I e s • I f th ere-. 
are ;11...1 ti ~, I l' [) d t a fj I e s, c r,G a f..; r 0 tjl Zi II 0 f tti e sam t; n a iii e i n m 0 ret han 0 n e 
of th-:::." str"njP ttlifl':,1S f!"~'1 t,d.ppen. itj~ (jjctionary level of the tile will 
con t a in' c, 0 i n t e r s to c en t i ~ lH; U sst r ins so/tli c h con t a i n run mo d u i e s em itt e a 
t, y t fl e b t. S I l. COif. P i I e r • r ti~; mas t era i c t i 0 r. dry en try for the BAS I Cpr 0 9 ram 
file '1.J~!:. ccntJin d 'Le' In <1ttriL>ute 1. 

1.3.5.2 T~e PuINT~k-FILE. 

SeConJly~ 

or ~rull(j 

tile COi;,r"on ?uli·,Ter<.-FiLc: t,ds :';t:en aone away ",ittl. 
ot ;.,cccunts r;'<-lj tJt:: alloc2lt,Hi d PUPJTE:F,-fILE 

Each account 
b y t he s y s t em 

warld';Jer. Tiii.:! ..1CCoullt o.}r;,e Gt tt,!;; aCCCiunt generatiny a lIst is no longer 
s t 0 I t! j ct 5 IJ ;'.1 r tot t ,i <; i I $ t n d ;;, e • ;... s sue nit I S tJ 0 ~ sib let.) use ttl e 
default I tst name f. (nul·11, but it is not advisau/e to do so. 

Every pointer-file must contain a 'DC' in attribute 1 of its definition, 
a 5 L e f ,J r e • 1 t ;L.J 5 t t, e t ... 0 - I t;!. V,;; j, cut i t i:i con v e n i e n t t 0 f1l a K e the poi n t e r 
tO,the data level in the aictionary of the pointer-file a Q-polnter. The 

~.. , ':e ~;:: ~ e f ~ ~ ~ ;\ ~~ : ~ ~ ~ ~ ~, ~ ~ / ~. ~ ~ r ~: ~~ c ~~ ~ ~ n : : ~ ~ ~' t ~ 0 C d ~ rll e t ~! $ : c t : ~ ~i ;J ~ ~ ~ ~ t e r ~ ~ j : : 

or f i I e s b y n a HI e s d iff ere n t t han f 0 H. T E K - F 1 L E, and c 0 h s t r u c t P 0 II" T E R - F IL E 
as a O-polnter to ~hatever pointer-file is desired at the moment. In this 
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way anyone pointer-f ile may be referenced. 

1.3.6 Modificattons to CREATE-FILE et alia. 

(~The CREATE-FILE,. DELETE-FILE, AND CLEAK-FILE verbs used to require a left 
W p are nth e s i -s , (, prj 0 r tot h e f i len a me, 0 r the key w 0 r d sOl C Tor D A T A • 

(. Ow 

The change is minor, and the old form still works, but it is consistent 
with ?ick & Associates' cOI!,r.litl11ent to less typing. Note that O-pointers 
may be used to reference ti les ~hich are to be cleared, but that the 0-
poi n t ern a m e i s r e qui red i f the f i lei s t 0 bed e let e d • T"h e eRE ATE - F I L E 
verb constructs a V-pointer. If a data fi'e is being added to an existing 
dictionary, the !Jointer to tile dictionary wi II be a O-polnter. 

This manual IS prepared tor TEST PURPOSES 
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li4 CHANGES IN THE EDITOR. 

The pri~ary improvements in the EDITOR are the addition of prestored 
(jfatF 0 m!Jl and s , a con sider a b lei OJ pro vern e n t. i nth e s pee d 0 f the s t r i n g I 0 cat e , 
. ~eplace and UPdate commancs, and extension of the merge and tile 

instrlJcti ons. 

The increase in speed in the locate, replace, and delete cQmmands is due 
to the ~se of more po~erful instructions which are part of the RBO 
firmware ana are other~ise transparent. The same instructions have 
prol i ferated across other proc~ssors in the system, but wi II not 'genera"y 
be noted. There are siffiply various places ~here the system wi I I run 
locally taster than it uid under R77, but this is one of the f.ew that is 
at all visible to the user. 

This discussion wi II begin with extensions to the EDITOR introduced during 
R77, because suchdoc~mentdtlon as they received were a few crabbed lines 
inserted in an already cramped text4 

1.4.1 Printing unprintable chara~ters. 

Characters which are unprintable include the control characters, between 
X'OO' and X'lF', inclusive. llflcer i',t}() tile t:ulTor marks control characters 
by ins e r tin gap e rio d, '.', tr. her f: the con t r 0 I c ha r ac t e r s tan d sin the t e )( t 
line. It ~Ges not inaicate wnat t~e cnaracter is, however. It may then 
be removea by replacing a unique string which includes the cohtro/ 
character • .;itt-I tt)e strlns ut your ciloice. The control character should ue (e ma r K ell wit n d n " i nth ef i rs t s t r ins i n t tJ ere J.l I", C E:: • 

1.4.2 Chd1ges to tne ~eplace com8anc. 

Between ~77-1C dnd ?77-1U the replace command was extendeo to allo~ * 
Se'iefal :!l<c.::~,llons of t.ri!:: 1"1:·;:;lo.cl:: CO,Jlii,Jnll on a sir;9if~ line. and an option * 
... 3S ,,'dj,) dvalld~le to <.:tIle,,,,, ret,li.Jce:"tH;t of all copit'-s of a strin9 within a * 
line .. it1 tne specifieG re:.;iacement string. 

The j n ten tot t rl e C .3 ;; a cit y toe x e cut e III u I tip I e r to jJ I a. c e ,n (: n t 5 wit h ina . lin e 
is to lltinimize typln-j dnG fJutfer switchin~j (tne f- CQHllilclnd). If there. are 
several elements of a line ~hich you wish to change, you may change them 
one at 3. tirne, usin:; thE! ~ COI,Ii:12Pll for cacl-" ",it.t;vut usin] the F command 
in between. un e2C!"1 uSt: of ttle~, c;o:nr.,2nd in U:is case. the command 
ope r i.1 t e son t t1 ere sui tot t t. e IdS t c C i:' 'II d. n d • C. n I y t 11 e fir 5 t use 0 t t n e R 
C0i1'm3n,; ODer:=;.tes on the orj~d(nl linfc. H,-is medrlS tt)at jf the X command 
is used, ~ou move .oacl'\ to tRt: original lint:, fdther, than the I._neas it 
\oj a s b e f 0 f e the j a stu s e 0 f the ~ com fI! a n (j, tee a use the I a s teo p y i·s not 
saved. This me~os that it ~ay te mor~ efficient to DdCk out of an errant 
R commanj ~hich is the last of several' modifications to a particular line 
by cxecutiog·an:\ COlamCtnd whict\'f~Vt;rSes ttlelast f( command. In general, 

_ you can 11 0 d i t y a I j n-e i no t: f j nit ely • 

-The colunn limit' parameters anothe replacement of all cases of a string 
option mai be usea wjth multi'ple ~ comma~ds. 
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It the replacement wdS ,3 full-line replacement of the form R~ carriage- * 
ret~rn. followed by the prompt. followed ty the text and a terminal * 
c~rfiage-return,the line may ~ot be modified oy a string replace unt~1 * 
the buffers have been exchangeo using' the F comm-and. The premise is t:hat * 

. the X command can be used. followed oy another replace. If this is not * 
C_atistactor y , then the sequence,'UE(I text(' wi II have the same resul t, * 
~ and will allow replacements within the insertea line. 

1.4.2.2 Replacement after multiple-I irie replacement. 

It has been possible to replace a given string in several lines by using * 
the form Rn for a long time. It is now possible to replace text in the * 
!s~t line in the Rn group usino,J another k command without first flipping * 
the buffers (the F command) in the same way it can be modified after a * 
single line replacement co:nmand. It i~ not possf"ble to access lines prior * 
to the last without using either the F command, wrlich exchanges the * 
buffers, or the X command, which cancels the Rn replace command. 

1.4.2.3 ~eplacement after input. 

When inp~ting a oody of text, a typogra~hical error might occur or one 
might change one's mina as to the text oeing entered. One can either ~se 
the X COll'l1anll to cancel all of the inpLit string, or tr,t! F command to flip 
the bufters tn mdke the t~Atavdi lable tor correction. Either action is 
t. i m e - con s u ,n i n 9 and des t rue t i v e 0 f the nat u r a* If' low 0 f t tl e t ext .. I tis now 
possjoie to execute t~o cdrrjdgc-r~turns, one tu terminate the current 
lin e.,' a n a en e t u ret Li r n t () com [,1 and I eVe I f and then com men c ee x e c ';.I tin 9 R 
CO{l.ffidndS to iiioaity tn~ lil~l line of text Inst:!rteu. Ljnes preceding Hie 

lalastline inserteo enn net tie mceifiea in tttis ff,anner tor the sane rea.sons 
\.that.the Iloes berOfl;~ ttle last 3fter a oiultiple-jint! replacement can not 

b e iTl o,j I tie ij • 

After tr,E:- line is ili(,;-Jitl'~G to U;t; ooir',t that it 
ret'llt:':!f tt,,,, input pr')cess U)i executinq trle usual 

is satisfactory, one may 
I , car r i :1 ':J e - ret ur n • 

Ttlls rT..:lY :jc (Jcne after a sln~le-line insertion gen~rat€;a t1y the form 

• r t c:; x t <.1 • 

This 'fI",,/ ',ot te done at tte ena of ttle tirstbody of text in an iterr being 
defin~a JY this exec~tlon ut the EelT verb, because when the item is ne~, 

t h ef J i T J '"'- a Lt t n 'n.~ tIC J I j y ~)( C I, a n IJ est neb u t fer s on ret urn toe on t r 0 1 I eve I 
"fttr :;":.e \:;xc:cution of an input command. It i.Joes .art!. automatically 
exchange the Duffers after text has been merged in to the new Item from 
:!notrli"'f It,';, ;lll(;",i!lC; "'(':;(ltic,lt:.lon ut Ule last lin p of the text which ntiS 

l P. en 'n€: r :;; \:! ,I i r t r 0 'iJ <J not L e r i tt~ rc, • T to e aut 0 ma tiC t, u f fer ex chan 9 e can be 
s l.i ( If e'r t e u :) y ':' X .. cut i n ~~ a F co iii ri' a fl a ass 0 0 n as t t· e new i t e m i sen t err:' a • 
;·1 0 t. ~~ t ri a t ''I' U U eli 1 fit e t r I <:: 

on I y J a t a i Sit Sit e m- i d. 
tuffers '1:lye t.'ef',,'exchan'.:Je;,~, 

it~" ::>(lC ttl~ file will contain an 
[here dre uses for key-only items. 
the j tfm .... i II behave i r. the USUti I 

1.4.2.4 ~ultjple replacements and the ~er~e command. 

j te!:l wn 0 S e 
unce the 

fllJnn e r • 

; . .elt IS no .. pos::.juie to f;lerye one or ,flore linE:s of text into ttle current 
~ location 'in the t'ext, ana then [nOdi fy, ttleonly or !S!~l line merged in 

using the multiple replace facility. Lines prior to the last can not be 
so modified for the teasons noted above. It is possible to do a lot ot 
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text manipulation very quiCkly using the merge, delete and replace 
commands. 

1.4.3 A note on column spec.fication. 

Cltunder R8J. th~ first column is referenced by 1, ana as usual by using a 
colon. t:', as the del irniter between tielos. Columns are referenced 
accordjny to the numbers returned by the C commana. If a single-column 
reference is executed using the form 

R/X/Y/20 

Then th~ f.irst 'X' in line after column 19 will be replaced with a 
The search wi II cont i nue to the end of the line. 

If a two-column reference is executea using the form 

R/X/Y/20-22 

'Y' • 

Then an 'X' in column 20, 21 or 22 wi Ii be replaced with a 'Y'. If the 
form 

R/CAT/DOG/20-22 

is used, then the whole sourCe string 'CAT' must be in the field starting 
at column 20 ana ending at column 22. This is equivalent to looki'ng for 
the stnn"" 'CAT' which starts iri ccluwn 20. In ott"ler wordS, if Hie fielo 
t., e i n 9 I 0 c a te d b Y the lac d t e, rep I ace 0 r a el e tee 0 m fIl and sis Ion 9 e r t han 0 n e 
c h a rae t era n a I fit i s t; e i n y S l::: arc tI f:: 0 for i n iii ere HI an 0 n e col U 11'1 n , t tH:: n 

tA the end. i n 9 col 1I rn" v diu e IT! 1I S t beL h e bey i ". n i n g . col U IT: n p Ius the len 9 tho t 
~~the stri1yplu5 the numL~r of colu~ns in which the string may start m.nus 

1 • The e x d rn pie w h t c h t 0 I I 0 \0, S '" i I I h 0 r; e f u I I y" c I a r i f y t his jJ roc e e a u r e • 

'. \, 
"'-- . 
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'.A '. 

i 

l-~-----------------~~------------------~--------------------------------, 

• • 

If .the line being considered 
is the foUowing: 

084 th~ difference between the beginming and ending 

c< 

and we wish to replace the 
second 'the' with 'any', then 

1 2 34' 5 
12345678901234567890123456789012345b7890123456789012345 

R/the/any/24< 

allows us to observe that the 
secono 'the' commences at 
column 24. we may then use 
the form 

which will yiela 

Od4 the difference bet~een ~ny teginning and ending 

R/the/any/24-2b( 

In order to use the column range 
sr-ecification, then we must use 
thetorm 

084 the uifference bet~een any ~Eginniny and encin~ 

~/the/~ny/2~-25< 

R/the/any/l5-Z7( 

-l f ttl e f or til 

i ~ USb';, tr;en Uie process wi II 
return to tne pro~pt character 
wit h 0 LJ t do i n 9 a. n y t h i n 9 • T tl e 
same will occur ~ith 

or 

In ~erreral, succ,;:;ss wi II occur' 
if ttle ~e9 i nr: i rl·j col urnn is pr i or 

f· • 

I 
I • 

to or on the first character to be 
identified in th~ line, and the 
endln:;, colun;n is ~reater than or on: 
the address or tne last character 
to De ioent.i.€u in the line. 

--------------------------------------------------------------------------
iJ 5 ~ 0 f col U II! n s pee If i cat.1 0 fl wit ti the r e ~,j ace • 

The protocols aeave Jre icenLicai for t~~ strin? locate ana 
the delete ~hich aeletes I ines which contain a given string. 
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1.4.4 The Replace-Universal command. 

This is the form of the replace command, referenced above, which allows 
~the replacement of $111 cases of the first string in the replace command 
~ith the second string in the line or lines specifiea. This option is 

indicatej by simply using the form RU tor the command where R would be 
usea in the normal case. The option allows multiple-I ine replacements 
using the form RUn for the taro. Rn, and it allows column specification, as 
above. An example of the replace-universal command de~onstrating an 
alternative approach to the example above is below. 

:-------~---------------------------------~----------------~---~---------. 
084 The difference bet~een the beginning and ending 

RU/t1e/any 

064 any difference bet~een any ~eginning and ending 

r/any/the 

Od4 the aifferen~e between any beginning and ending 

Using tne Replace-Universal command. 

T his a!J pro 3. c tl fI; a y b ~ f d S t e r i n r t: d I t i fl. e , sin c e i t r e Qui res I e sst h 0 ugh t , 
ana avoids typinq'the trailin'J celirr,iter in the replace statement ·anO 

.caICUld.tin g or estimating the location of the target string in the line. 

This manual is prepared for TEST PURPOSES 
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1.4.5 EXTENSIONS T01HE MERGE COMMANDS. 

<4t4.5e1 The historicat MErge command. 
.;0.. 

The EDITor now allows items to be mer~ed in from "other files. 

Historically, the merge cOffimand, MEt allows text to be merged from 
anywhere in the current item if the item-id field is null,or from any 
item in the file be.ing edited, inclucling the file copy of the current 
item, oy the inclusion of the desirea item-Id In the merge command. The 
Editor has ~een extendea so that text may be merged in from other tiles. 
Note that "the syntax or the merge command tlas tJeen as tollows: 

f'!Enumber-ot-1 ines/ITEM-IVlstarting-1 ine-number 

Thus: 

ME10/DOG/5 

will merge in ten lines of the item DOG in the file which contains the 
itein currently being editeJ (the fILENAMf: referencea in the EDIT command), 
starting at line 5. In other words, line 5 through line 14 will be 
inserted cdter the line currentl}i displaycLl on the screen. 

1.4.5.2 M~rgjn9 in IteMS trom other ti.les. 

(~.The extende~ ~yntax requires tr,s use Of. tt,e dE'li:niters ( and.) In p~ace of 
.tht. I - Jell.mlter useeJ dDl)l(t:. They thus becof1,e reserved when uSIng the 

rr,erge COll'TIdr4d in the sense t!ldt the toICH" -:, is reserved when using tt-.e 
tocate, reulace, and delete commands. In this case there is the further 
pecul ia.ri t:y tr'IJt ( <.ind ) arc' not the Si..:;;!€ ch<Hacter, wtlereas any Character 
may norrn"3ilY Le usee as a CE:limiter, so long as all ttle delimiters in"a 
particul3f strln0 are iaentical. 

The n e... t.;> d t u rea I low s the f 0 I I 0" j fl i; tor r., S : 

fl'tEJ; c- r ;:-:.-::- It ~ 
Mfnu(llDer-of-1 ines([!lCl F-ILt::.t.i"'.t. ~L1U.NA~'if:)starting-1 ine-numbtH 

I"l En U III ;:) e r - 0 f - lin e s ( F I L E r. A f'E: ;, l .{ I T E h 1'1 J~ I'" f: ) s tar tIn 9- lin e - n u m () e r 

MEn u m be r - 0 t ... lin ~ s ( U leT F 1 Lt:l'. t. n:: ) s t <H tin 9 - I j n t; - n U fl, b e r 

f'\ f n u m be r -.a f - I t ne s ( F I LEN A f'I E ) s tar tin <J - lin e -n u m be r 

The use of lJICT IS conver.ti0r.a.l. it n,t:dns the SC'1r;-,e thing f"lere as is aoes 
at Tel. il the reference to rllt:s, dflu jn the CLP¥ processor. If ttlerd is 
no Iti er,.-ll1 5Pe(;jfi~\J, tfit:fi tr:~ rfu(.;essoroefaults'T6 the Item-id of t.he 
ite~ Dei~g eoited" at the moment. This is useful if one wiShes to get a 
co ... 'y 0 f:i nit e ii: • n to a test. file cJ n a e (; i t it quickly, or if one wishes to 
assure that ttle item will not De filea i'nadvertentlyover the old copy. 
COli Lin e u ,,~t n t to, e ;:: r e <; tor e (. o;r. ;;, c! n C $ t r u c t u rea net tl e inc rea s e ins pee (j 0 f 

t::;' the replace command, son:e very powerful things can be done very Quickly 
"eanu easily. " 

There "He certain other aefautts which apply to the merge command, and 
which are carried over into thiS extenoed form ~hich wil' be noted below 
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asa reminder. 

MEnumber-of-lines{OICT FILENAM~ NE~ITEHNAME 

. HEnumber-of-1 Ines(FILEhAME NE~lTE~NAME 

~Enumber-of-I ines{DICT FILEt\AME 

HEnumber-of-1 ines(FIlENAME 

These forms do the 
number defaults ~o 

same thing as above, except that 
line 1 in the merge source item. 

the· starting line 

HEiDICT F'ILENA:1E NEwITEMht>MEJstarting-llne-number 

HE{FILE~AME NE~ITEMNAME)starting-line-number 

HEIDICT FILENAME)starting-line-number 

HE(FILEN~ME)starting-1 ine-number 

This does the same thing as above, except that starting-line-number is the 
only line which is lIIergeu into the aestination item. As such, the line 
may the n b e !II 0 0 i fie (j u sin 9 ttl ere p I ace com In and, a s not e dab 0 ve • 

ME ( J leT = I'L E i'l A M E r~ E I'll T U: NAN E: 

ME(FILE~AME NEwITEMNAM~ 

ME ( 0 I C T F I L E j' A M E 

(II ME ( r I L E;\; t. i"1 E 

This simajy returns the first' ine of the merge source item. Note that 
t h t: t r d iii n 9 r I cJ /". t p .1 r e il Hi e' sis i s L1 P t ion.3 lit the s tar tin 9 lin e n u iii t e r 
defaults' to the first I ine or the source. 

o b v i 0 u sly, t n e sed e f a u Its d I I <i P ply tot hen 0 r 11. a I mer 9 est ate men t, I e a din 9 
to the-r;lnlif;al form ':':f;/', wLict1 si';'; . .Jiy inserts the first line ot the iter.; 
cur r en t I y b t.'1 n 9 e d i ted I (I t 0 ttl e cur r t: n t I 0 c a tl i) r. t n ttl e i t to IT, , w h i chis 
useful it you .. ish to [Jut 3. given line in several different places in an 
item. 

1.4.t EXTE~SlUNS TO T~E FILL CG~!A~0S. 

Along wi~h the ~xtensjon to thp ~~rne command come a similar extension to 
the FI ana ~~ COffimanas. rou fficiY now fi Ie" tne item currently Dejny ed.ted 
to eiU1E:r a different ite!" in u·," current flit::, or to the same item nallie 
Of to a uifterent ite1 [lane in d (;lfterent tile. ftle syntax for tne r1 
anll t-~ c:);,,'lanas ..lre ICer;tl~r::.I. j,'c Gltterence is tLat tne fS returns. you 
to the top of the item currently being edited. You can not FO any item 
otll~r trla.n trle one wh"lcrl yOu ..ire:: currently eottlny, by the way_ IViassive 
use of the FO can be accompl ishea loiith ·the DELETE verb (PROC) or by the 
t,: S t: a t a rJ res tor·t; co f:i iri ~i {: G • in e del e t ( 1/ e r b. \>; i I t I:J eta s t e r • 

~ 

i_40601 r i I .i n ~ itt! rlf sir: c ttl e r t I I e s • 

The 1<.77 and earlier releases allOwed the forms FI< and FS<. The extension 
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has the folowing form: 

FltDICT ~EWFILE~A~E NEWITEMNAME 

FI(OICT ~EWFIlENA~E 

<e= 1 ( N E ~~ F I LEN AM ENE wIT E M t .. AM E 

FI (NEWFILEt'4AME 

FINE W ITE MI'4AME 

In the list of FI commands above, the first will file the item IoIhichyou 
are editing into item NE~IT~MNAME in the dict~onary of NE~FIlENAME; the 
second, in'to the same item name in the dictionary of NEWFIlENAME; the 
third, into item NE~ITEK~A~E in the data portion of NEWFIlENAME; the 
forth, into the same Item name in the data portion of NEWFILENMAME; and 
the fifth, into item NEwITEM~AME in the tile referenced in the EDIT 
command. In each case, an t!x,isting it'em will not be overwritten', and the 
EDlfor wi I I proceed to the next i tern in the list, if any, to the next line 
in the i'1itlatiny PROC, it any, or to Tel. ' 

Forms sy~metric~1 with these noted above include 

FS(~EWFILENAME NE~ITEMNAME 

FIO(NEhFIltNA~f NE~ITEM~AME 

FSO(NE~FILlNA0E ~E~ITEM~hME 

c~' The. I ~ f t P 3 r en t n E; sis, iii us t i Ii' iii e d i ate I ~ f 0 i I 0.. t t) e i 0 r S , be c a use til e 
-Aaeilmli'er .. tuch specifies that tiOl:; IS not a file reference is a blanK. 
~lt is therefore possitlc to generate jltms commencing with a left 

palt:!nthesis In the file which you are currently referencing. It something 
get.S lost, ttlat is where to' loor{. :~Gte that I tE;ifl-ios may have en-,oe,lOcO 
bl&nksi in order to retrj~ve them in the EDITor, surrourid the item-jo 
includin::; the err,uec(jed blanks with quotes, 30(1 ttle item will a~pear. 

The F I a 1 (j F) c 0 III in and s wit h a Ii f: wit e In 0 f f j i ere t ~ r e n c e \oj • I I not 
o Ii e r .. r it:! i ten's wit h t ~~ e ':;}.>e c j fie an" rTl e .. h i c rl are a I I e :,,1 d y s tor e din ttl e 
reference ti Ie. Inst~d~ tnp EDITor wi I I respond with a rather cryptic 

CMt\[J? 

and ret u r Ii tot h e f; r 0 'il pte ;, Ci r d c t e r • 1 n 9 e n era I, a ri y t hili 9 w h j c h the E D I Tor 
either does not unaerstand or of ~hjch th~ ~OITor disapproves wi It result 
fn CMND? error message ~hen the FI, FS, or EX processes are Involvea. 

5 h 0 u I tl 'i J u rl i s t" ~t 0 0" e r In r i L c ;J n t: X j $ t I n,.J j t e iii , t he nth e f or m s FIe an a F 5 G 
dre 3vai 1a.c.;iE:-, ir. tf't~ trc,jltlon ot the l; ojJtion used by the copy 
~; roc l'.!: S so r e ,~ 9 J in, t n e let t fJ <i r ';; nt n e SIS in u S tim if; e t.: i ate I i f 0 I I 0 \oj t n e U r 0 r 
the rea S J n 5 fI 0 ted a b a II e • T he pro c e 550 r w i I I no t r e C 0 gn i z e a 'loIN e r - c a 5 e 
f 0 • e' 

.J.. 4. 7 
/ >, 

EXTENSION TU THE EX CGMMA~O. 

:'eThe lJur~ost:: of tne Ex 
if one ~as eaitlng a 
the EDITor entirely. 

, . 

CO,lll1,J.r.(. ,IS to ,ex.lt from <.In item. 
lony list or the whole file and 
The on I y . t a c i • i t y a v a i I a b I e \of as 

A problem occurreo 
wished to exit tram 

to BREAK and END. 
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R80 uses the extended form EXk (K t6r kill), ~hich witl caJse the editing 
process to proceed to, TCl or the PROt which cat led the EDITor. The exit 
process wit. not recogoize a lowercase ·k~. 

Upon 
~item 

exit from the EDITor, the processor now specifies the name of 
exited, rather than sim~ly printing 'EXIT' •. 

the 

1.~.8 An extension to the X command. 

The X command is used to re~erse the effect of the' ls~l update 
instruction. The XF comman~ is no~ a~ai lable to reverse the effect of all 
updates executed since the last Dutter eXChange tF command). 

The? command now displays the item-id of the item currently be1ng 
edited, as well as the current line number. 

1.~.9 AssJrted EDITor supervision faci lities. 

There is now a check which does not allow items which exceed the maximum 
allowable item size to be filed. A message is printed which notes the 
condition, and the nU/T,:';er of bytes by .. nich the item in the EDITor buffer 
exceeds ttle maximum item size. '" .. ote trlat the rnaxiIliuiil item size is less 
than 32757 bytes, and that the butters avai laDle tn the EDITor are about. 
53000 bytes, SUbject to a COLD-STA~T option. 

Associdted with this feature is a ne~ command. S?, which causes the the 
size of the item which yvu are currentiy euiLing to ue oisplayed. 

~e4.10 An asioe on tht! construction of null attr iLutes. 

T Ii ere d r e til r to: e ;oj a)' s to c r ~ ate a f! u I j d t t r i tl ute o-r lin e • The fir s tis to 
9 e n era t::: a ! i ri e '" i t h S G iJi Eo: t e )t. t, '" nat r e n tor e p I 3 C t; t h.:J t t ext wit han u I I • 
Tf'IE: seco1d is to use the Insert COini;1ar.u. fllis is (,Olle b" tYCJing an ',1' at 
the proi:1;Jt, followed by a ulan", tollo~eu Gy a carri,J9~-return. Ttlis will 
insert a null attribute <it the CiJrr(~nt I('cation 2.nareturn to the prorr,pt. 
The thlra 3!iO .. 5 the creaticr. of several nLiIl atLrit.'utes ",ith a single 
i n put I i '1 e • F (, rea e h nul I ;~ t t r i ;,; c t E: (~e sir ed, sin: ply i Ii c Iud e a C J I'.; T R G l -u p-
arrow in U',t: iln~. fhis tldS t:le effect of inclu(ling dn attribute mark in 
the text, dna IS Useful tor the creation ot uata Gef inltion items. 

1.4.11 An aside on clearing anu tril1i!rdn~ th~ ri'jr,t t::flU ot the line. 

/"'-~. 

If a replace statement specifies an attribute mark as the secona string, 
then .:111 or UIt! line tv t/",t;; rlsiflt ot tile Ldst (,;"ilfdctt:r Defore tile f,rst 
Character in tne string In ttle lint:! \'ltlich "atci-;es the first string 
s pee i fie J D Y til e .f e p I ace s t d t e pen t \oj I I I J is;:;, ~ p t:: a i • 

A field of clanks has a special place as the first string in a replace 
statement. The. processol .. i il Seafer: ,tor a string ot blanks of the: same 
or greater length in the I ine. The pecul iar ity of blanks is that the 
p r () c e s so r t d k est ti e I I r, e to, t; e i :~I p j i cit I y ;., d del:: '.": tot ~l e rig h t wit han 
indefinite numoer of blanks. It wit I therefore take any string of blanks 

1_ I 0 r1~J ~'r t 1 2 n t ~1 e Ion ~} c '? t s t r j r·!; 0 f c I d n h 5 'd i t ti j n t ~~ c; lin to' tom e an HI e en a 
dll trdiling blanks off an .of th-! line. It is theft;;fure possi::"le La trim 

item USi19 the form 
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RlOOOI II 

or 

RlDOOI I~ 
(:~' 

" .• res u min 9 t hat the bj a n k s t r i n 9 iss u f tit i e n t I y '0 n g • 

1.~.12 Clearing the left enti of a line. 

I·e 

• 

It is possibje to clear the left enO of a line by replacing a string of 
A'S of n~cessary length with a nurl, as in the example below. 

:------------------------------------------------------------------------: 
Given the line, 

.032 This is a dog. This is a cat. to remove the first sentence 

will yeild 

.032 This is a cat. to remove the first ~entence 

Caearing the lett end of a line. 
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1.4.13 THE rRESTORE FACILITY. 
, . 

The prestore facility allows the storage of str ings of EDITor commands, 
~and the execution of the string by using the name of the string as the 
'We 0 mm and. The a I IOwa b I est r i n 9 n a !II e s are PO • t> 1, • • • ,P 9. . The rea r e 

therefore a maximum of ten prestored commanas available at anyone time. 
further, each prestored command is allocated 100 bytes, so that, it one 
wishes to generate a pr~stored command which exceeds 100 bytes, simply 00 

not initialize the command wtl0se name is ordinal'l" next. In other words, 
if PI is 150 bytes long, do not use P2. This may be inconvenient on rare 
o c c·a s ion s, but i t m a K est h j n 9 s run f as t e·r • 

In order to create a prestored co~mand, type in the name of th~ prestored 
command, PO, Pl, ••• , P9, followed by a space., followed by' the first 
command to be executed, fol lowed by the prestore commana delimiter, which 
is a start bufter mark (X'Fd'), and which may be jn~ut by typing CONTROL-[ 
( c on t r 0 I - let t - S Qua re- bra c k e tl 0 rES CAP E ( esc ) , f 0 I lowed by t he n ext 
command, and 50 on. Any valia COfllll'and is usable, including prestore 
command names. 

-----------------------------------------------------------------.--------
PO L22 

• p- L22 

This is toadea when you enter the 
EGITor. It has the following 
synon .. ym: 

T his a I I 0 i'II S t tl e t r a d i t i (I n a I 
L2Z< to be uone by P<, which 
is uenerally conv~njent, being next: 
to the carriage-return key. 

PI ~lUUIULG/CAT[fl~lOL/dog/cat[~l This ridS the effect of c/"langing 
dogs to cats in the first hundrea 
lines ot text. 

-------------------------------~-----------------------------------------­. 
Lr~~ting si~~I~ ~restores. 

Ir trl>7! a::,jV'", t''j;;i;rl~;lest nete first that 'P' is a synonyiO for tpu'. It 
auto'llati::al\j IOd0ed '>'fitf. ILi.,2' at entry to the EUITor. PI throuyh P9 
null dt entry. t:j(t~cutjn:j them ... ill causp. d Chl.IY] response. 
prestcres cre;;t·~G. '5lr~ce tt,t: entry to tDITur by use of the EDIT verlJ 
re l a ill ~ LJ. U il til tr leE oj I T \I e I t.. i sex i tea • An y 0 f tile m ITt a i 0 e c han 9 e d 
creat~ng another prestore command string ~ith the same name. 
r r €' s t ') r e 5 ~i ':' r sis t f r 0':' j t e or. to i t <: ':: • w r. e t r. e r t t"i ~ f D I To r i sus i n 9 
e x p I I Ci tit t! r;: lis t, a s e I t C tee I 1St 9 (J r the ~ hoI e f i Ie. 

is 
are 
A. I 
are 

oy 
The 

an 

If one is noin; to use ~ urestcre cc~mand fur a re~etjtjve tasK, it may 
e itt 1 t! r ;; e ;j c t i v ci t. e u e d. C n t I fi' t. I t ~ stu D e use a, 0 r I t - 'f:'. a y c a II its e IT, d t 
~hich tj~e its terminat'ion conditions must te consiaereO. A prestore 
con.iIlanll ,.,niet. Gdlls itst:::lt ~'11 tern.inate only wt'len it runs out of items 
to p r oc e 5 s • T h i sm e a n s t hat apr ~ s tore w h i c h c a I lsi t s elf' m us t have an 
lX, Fi,::;r if...' it tlite Clti:;;i,';'lf,d strin9. It it UOeS not haVe SUeri an .ten; 

ttHatior'1 command in ttH: string, it wIll 1000 indefinitely on the current 

_ ~ ~ : :;, • 0 t ' ~;~ t: 0 Z ~ ~ s ~ ~; ~ f ~ ~ '; , I ;~ ~ i: t ~ ~ ~ ~1 it: ~ n t ~ S ;l~d ~ ';' ~ ~"I d ~ ~ d m~ ~ ~ • i t :;~: ~: ~ ~a r ~ 
single instruct jon string initiatea once. It is particularly useful for 
searching for specified strings in text files and replacing them as 
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necessary. The following example searches a BP (8ASIC program) file for 
the name GENERAL. LEDGER. 

: .----_ .... _--------------------------------------------------_._------_ .... _----: 

: , 

t • 

ED S? *< 
ITEM'4AME 
TOP 
.Pi _500/GENERAL.LEDGEK[EX(Pl 
• Pi 

EOI nnn 
·ITE~NAME' EXITED 
N E Ii I T E M ~~ A M l 
TOP 

Edit the file. 
The first iteme 
Standard mark. 
Oef ine the search •. 
Initiate the run • 

At this point the EDITor wj.I 
exhibit all I ines in the current 
item with the desired string, 
then display 
the number of lines in the item 

The name of the next item. 
The top mark. 
All the lines with the string, if 
any, and so on, until the list is 
exhausted, at which time the 
process wi I I r~turn to TeL. 

A prestore cO~ffiand calJing itself. 

The Sand;! 

option t::> 
maneuver may Le ex~cutea to the 
ttle turf verb. In tnis case, all 

printer by 
in for Ilia ti 0 n 

a~penoing the (P 

whictl would have 
been disclayea on the termin~1 ~i I I be sent to the printer. 

'" , 

... 4. 13. 1 J i s p I a yin c t h ~ C u f r e n t pre s tor to: COin fir a nus • 

It is pO,ssHde to ilis~,ld~ all ctJrrently.lnitujjizeaprestore commands O~ 
using t~e PU (?restore U,splay) command. 

1.4.13.2 Jsing prestores in PkGCS. 

It is p05siole to create tne deSired ~restorEd command strings in PRGCS in 
the SdlT.e fl.anner ttidt iristructions art; sent to the \/ariOU5 processors from 
a PRUC. 

I 
I 

:------------------------------------------------------------------------: 
PO 
r1tlJ 3P '* 
STJ\ 
HPl _~UJ/GfNE~AL.L~Gvt~( 
HY 1( 
p 

The 'PROC aefinition. 
The veru. 
Turn the stacK on. 
Specify thf orestore. 
Execute the prestore. 
Execute th~ verb. 

------- -- -----.----------- --"----------------------------------- ... _------------
Gefining ~ ~restGre In a P~GC • 

.. "'........ .' 

:"aThe eX,Jf),JIt;; ar;,)v'e dSsur~es Uk:\. diist is In existence. Tile 
Wactivati:ln fIldY include anexr.ttCltitefll list or specify .the whole 

using the conventional asterisk. On entry to th~ first item fro~ the 
vern, the prestore is automatically set up, ana is avai lable for use. 
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ten prestores may be initialized tnis way, allowing the development of 
powerful .customized EDITor commandS. FUrther, it is implitit that the 
e)( i s ten c e (, t t h j s f a c iii t y s II 0 u I d a e - e m p fl a s i z e the use o· f BAT C H - s t r i n 9 s 

. inside ?ROCs tor batch upuates, 'since the a~ility to prestore strings of r .. ':"':- commands, and to create multiple prt;:stores provides tne user with many of 
• th e f ac it i ti e s in bA T Crt. 

This manual is prepared for TEST PURPOSES 
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1.5. ENGLISH 

r' Thissecti,on wil' diSCUSS,SUCh chan.ge,s to ENGLISH as may be of use to the 
~'user, ana it will attempt to extend certain-sections of the existing 
_current EN~LISh aocumentatlon which are excessively opaque or thin. 

The prj~3ry effort which nas gone Into ENGLISH has Deen the clarification 
of the c~de. This is in general transparent to the user, but results in 
speed improvements in so~e areas, predlctabi lity improvements in other 
areas, ano symmetry jmprov~ments in sti I I other areas. 

1.5.1 EXTENSIJNS TO ENGLISH. 

The following syntactic extensions to E~GLISh have been made. 

There is now a ~~lU~ connective which allows the specification of ah 
arbitrary fi Ie as the dictionary fr9m which data definition attributes are 
to be retrieveo. 

1 n a I I c 3 S est hem a s t e r d i c t i 0 r. ,a r y i s c h e c k e 0 for for any d a t a 
items not found in the spec'jtieu (lictiondry. If found, they 
inc IUd e din the ENGLISH corn p i I at j on • 

l!1efinition 
are then 

Selection items may 
s e I ec t i 0 1 C r i t e r j on • 

now take ~~r and EA~h connectives for a single 
Further, a ~!.:I connectivt: allo~ls a value string. 

SSELECT ~i II now consist~ntly at low aata arg~ment5 as output. 

'. Mu It j co I JTlna r 
.co lurnns. 

labels vii II no~ consistently stay .. It 11 in theIr assigned 

Delta elenents ... ith a lengU. of· zero :ray be tot"llecJ. :iull mUltiple sub-
valveS1i3Y t1e dis;:dayea Ly U,e nun-columnar ;::;rocessor. 

letai I s~p~ressian and control 
()rocessors. 

trtaks dre now ;)Vdj lable t 0 r,~ (; 0 c I !J 3 

A n b. t. y. , '- v a u Pre II i \) us" a I l! e , c 0 '\; fi, and is 3vaila:.Jle with F- and A-
cor rei (j t i v.e s '" 

F-corrt!lltives il,dY now rE'tlJrn strin<ls up to :'-00 cytes If! iength. 

F-correlatives may contalH conlfersions which contain embedded parentheses. 

The cO:ilpi lef no .. SC;Jns T-, f-, <~n(j .":.- correlatives iilore intensely, 
a I I 0 .. , i n 9 so IT'> e 0 p t i :;d z at ion c.' f tt: c r l.t n l. j rn e c u a e <; teo ,11 p j I e - t j me, and 
al lowin~ an trror trap for some erroneous cases. 

The A - cor rei a t i v e com p i I ern 0 ~) .', a I low s c a I 1st 0 A - and F - cor rei at i v e s •. 

The LPV co~mand Is usable in A-correlatives. 

The b cJnversion has been modifibd so that there Isan option which 
_returns tne dctUdf len.;ti. Gf 

The Translate conversion has 
partic~lar multi-value in the 

e a C 11 tJ <l t del e;li e n t • 

teen ~oaitied so that you may specify the 
target attribute to be returned, it desired. 
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The translate pro c e S5 or 'h a s tJ e e n modi fie as 0 that a broader range of t i Ie 
names wi' t be accepted. 

If the combination at 'ONLY·, ID-SUPP, and DET':'""SU'PP is used. then the page 
E~header and columnheaoer will be printed, followed by any error .. messages 
~ en era ted by the P foe e s s • The pro c e ssw i I I no t p r I n tab I an k. lin e f or 

each iten ·processea. 

The headings and footings now know whether they are going to the printer 
or the terminal for centering purposes. 

~age numbers may be left aajusted in the page number field If desired. 

1.5.2 DAT. ~EFINITION ITEM RETRIEVAL. 

Hi s t or i C3. I I Y t EN" L ISH has a I I owed d a t a de fin i t i on i teal s to be taken f r om 
the file 'evel immediatel~ above the t,le specified in the ENGLISH 
sentence. Tnis meant trlat a oata ttle could only be LISTed using data 
definition items in the dictionary of that file, that file oictionaries 
coula only De I isteo using data detinition items in the account master 
d I c t ion a r y, and t hat ttl err! a 5 t e r d i c t ion a r y co ul don I y bel i s ted u sin g (1 a t a 
definition Items iIIIhicn it found in itself. Dictionarids ot dictionary­
only files coul1 be listea usinq internal nata definition items if they 
h a cJ a u a t a I eVe I li - ;.' 0 i n t E:: r .. t·, i c h poi II te (1 b d C 1'\ j n t 0 tr--I e (j i c t ion a r y j t s e It, 
and if t~e Key ~ord Ul~I ~as not used ~n Jhe. ~NGLISH sentence, or using 
the inaste'r lli\.:ticn·-l.ry ~;~1t:j cetinitior itcll'S if tr,e key woro Q.l~I ~dS 

inc • u-u c CI n t i; t.: :i e n t e :1 C e • 

.... The I ear e two ;jJ 0 a i fie.., ti () (; S tot n i S iJ rot 0 col i n Hi 0 • I f 
leS~eC~fjej oa.td definition itt!rr's dre flot found in the 

. dIe tiD n a r y , t i\ E: nth e 'ri as t e r d· jet j·o n ,1 r y iss ear c t1 e d fer t ti em. 
flew can"lE'ctive nas Leen adlleo ... hj.ch 81 Jows tne· specification 
o t f' e r t 1 :if j t fie nor ~ ,:,1 ,.; jet i (j n a r.y I eVE: I as the sou r ceo t 
tip.fjniti:)(1 it.ems. 

1 • 5 • 2. 1. "'-:l <.; t (;' r \J jet jon a r 'y C 3 t d G e f j ro I t i u nit e ii. d eta u I t 

exs.;licitly 
referenced 
Second, a 

o t at i Ie 
t.tH~ aa ld 

If a ~at3 eet inltion is t~~li£L~l~ ~Qt£ili~tl in the ENGLISH sentence, and 
t r. e J~ e j "c.; r j () 1 C TIs not iii the sen ten c e, dna the Gat a d e fin i t ion i t e r.l 1. ~ 
QQ.!:, in :n,; dlctl-Jf':ary of tne file referenced by the sentence, and the data 
aefi!1lll:)~! itehl .!.~ In ·U',C:::d5t.8r oletiondry of the account, then tne aata 
aetlr:jtl::;~i it,,!', f{.)un;:.: in 14ie fj,ast(;r Gietionary will tja inciutea in the 
ENG LIS t-1 C 0 fa p j I a t ion. T his j sus e f u I for a a tad e fin i t ion i t e IfI S W hie h are 
of qloj:~1 '.>se, for '7x;:,rr::I,,:, SIZf, .... h'ch is defirled as 

The sU0stltution or ~a~t~r 

the default data ~efinition 

1. 5 • 2. 2 i '1 e u) 1 i. Ge 0 (I nee t i V t: • 

uictionary aala Getjn'tioA~ J~es not occur it 
Ite~5 are requestea (1, 2, and so on). 

,AIf ;;:c .. r:: tiudCI I ity is ,H;sireu,. tr,cre. is; .. U:';ll':~. ~oni1t:ctj~e ... hieD nas oeen 
-aodea to thc set ot COfHt~cllves ii'ValldLde to c''4l>LI)l·i. Ihe ,egal forms 

are: 
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USING OI:T FILENAME 

USING FILENAf'lE • 

. The first references the dictionary of the referenced file; the second 
G.referencesthe data-level tile FILEN·A.Mf:. Note that the data-level tile 
_may be of the form FIL[t,AI·1EtSURFILEt~AMt. In these cases all data 

'definiti::ln itenls wit I be tal-:,en from the file and level referenced by the 
USI~G co~nective, except those data det inition items which default to the 
master dictionary, as above. 

Only one USING connect've is allowed in an ENGLISH sentence. If the USING 
connective is used, it must be immeaiately fol~owed by either DIeT 
FILENAME or FILENAME. The source of the data processed remains specified 
by the con v en t ion a I til e n a ill eel em e n tin the sen ten c e • 0 - pol n t e r 's are 
usable t::lr either or both reterences, of course. 

Default data definition items ~j I I 
USING connective. 

come from the file referenced by the 

1.5.2.3 Use of the USING connective. 

The i n t e, tot ttl e l.; 5 It ~ G con nee 't i Ii t: IS, fir s t, t 0 a I low the l.i s e 0 t t n e 
contents of a dictionary on a structurally unrelated file. It has the. 
effect of givin4 aifferent users ~cc~ss to different pieces of data ~ithin 
a comma, file by medfiS of uiftere:nt retrieval loCKS on different 
dictionaries, or, More accurately. cictionar,; eouivalent files. It allows 
separation ot c1ata ceT inltion I tei'S L'i function anu meaning. It allows 
the USe of a test ~ictionary durin~ uevel~pmenl in order to avoia the 

( r.... co II ~ c t i J n 0 f _ inc 0 r 'r € c t, ' 0 II 5 0 let e. ~; n () i n tt; r n, e a i 3 ted a t a de f j nit j on i t e'm s 
_ i nth e :) e r 1'1 r.l n en t f i I e a i c t i 0 r. CO f 'y • ltd I I 0 ... s the use 0 f ex i s tin 9 d a t a 
• a e tin i ti 0 nit e Iii son n e~l, t e ifif; or.? r y 0 r t est t I I e s \oW i Uw u t q 0 i n 9 t h r 0 ugh ttl e 

C Q t' Y f () UtI fl e • A f c~, S y n t act j c to l( a r:, pie 5 f 0 I I 0 \of • 

:------------------------------------------------------------------------; 
.1 ,. 

LIST nu~KFiLE 0S1~G 01CT T~STL1CT Tne cala source wI I I be ~GRKFILE. 
The data uefinition items wi I I 
b ere t r i e'v eo f r .;);;, ;) reT T E 5 T G leT. 
TIi.:! default Gata uefinition 
items will be usell • 

. , . 
t . I 

LIS T 0 Ie T ~~ 0 K r: F I LEU S I :l C :J LeT ii L i< Y F I L E 
Tne data ana 03t2 d~finition 

i t e Ili S ha vet h e s a In e sou r c e • 

L 1 :) T .i U \~', f'~ FLU: uS 1 ;; l> ;.l.,1' K f I Lf.: , " F Lie T L 
T1ft:; data con,es trom I-iORKFILE. 
Tr,t ~j<.lta Definition iten,s come 
f f 0,(, u G a::' j - j t:: vel S lJ t· t j leo f 
~ORKFILE named ~FOICT1. There, 
:nay tlj: an indefinite nunicer at 
these. 

----------------------------------~------------------------~--------~-----

-ThiS facll.ity 
modification 

E x d "'~' It's 0 f the U S i !; l, cor, 1'1 <~ c t. I ., " •• 

wi I I prooaoly t~ or, more use 
than in a stable application. 

during system development or 
It coultl De used in a stable 
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appl ication in order to control ~ho has access to what data within each 
recant .dthin a file.' The spreading of data definition items could tie 
equally ~s~ful tor the update c~se If a dictionary-uriven update program 
is used. This is probably test accompt ished it e.ach class of user has. an 
act u a I ace 0 un t rat her t han s epa rat e (J - poi n t e r s y non y m s w tl i c h 10 9 0 n tot h e 

r~actual accQunt. In this case each account has (.i-pointers to the relevant 
~data files, and associated u-pointer dictionaries which contain the data 

definitio~s items to which that class of user Is privy. This necessari Iy 
leaos to a heavily PkOC-criven application, ~hich is afso useful for data 
security. 

1.5.2.4 The ITEM-ID definition with Q-pointers to the data file. 

The til e a e fin i t ion i t e min an f NG LIS H sen ten c e a I low s t he use 0 f 
attributes 7,9, ana 10 as meaningful elements. in the data definition. 
The label COffies from the U- or ~-pointer name because attrloute 3 of the 
0- or u- point~r is in general otherwise occupied. Attribute 2 is an 
obvious force to 0. ~utethat the selection, sort and output processors 
all ignore attrioute b. The selection and sort processors take the item-
id as it is; the output processor allows the use of an attribute 7 
convers;:>n. 

T he jus ti f I cat i on is 0 f i IT, fJ 0 r tan c e t 0 bot h the 5 0 r t an d 0 u t put pro c e s s or s ; 
the fie I die n 'J t his 0 f imp 0 r tan c e tot he 0 U t put p r oc e S s 0 r, e s p e cia "y i f 
ttl€.' itell-iGs art! si'jriiticdlltly looser Ulan the fife name or its nominal 
field length, ana especially in the columnaJ processor. ~ote that iteffi-
ids <.lOllot tol:), uolikF utr,er oata ~;.rocessed by the coli.Jmnar processor. 
A I I· o-t t" e ct. ,I rae t e r j s tIC S 0 fit e nl-I d tJ and lin 9 IT: a y beg 0 t ten a r 0 u n d D Y 
using a data cBtiniticn ite~r vihicl". references aata attrit,ute 0 with lLi-

.. ' SUP?.· 
f ·e I n t t) e cas e t h":1 t ?J (, - ~. u i r 1 t e r i Sus e u tor e t ere n c e a f i Ie, the a e f j nit ion s 

in attrirutes 7, 9. and 10 in the c.:-pointer definition take precE::dence 
Over Ul";sa.:nt; attriuut .. :5 In tne li-u .. inttr it they exist in the <J-POlf1ter. 
Those t .. ",t dO not t,:;d:it in tLe i ... -pointer will be retrielled from tr'e Li-
1:: 0 i r t ~ r • ~"ttl e CdS ~ t t, .1 t t n f' y t: 0 r () t ~;( 1st i fI € i t 1",.;: r, d t t r i t; u t,~ 1 ,.; iii 
t) e (j e fin d;j :.1 S nul I, i:i t t r I {j ute () :.. i jib e com e Lan d at t rib u t.e 10 w I I I t: e c (' .:. f' 
9. Til e s e .1 f f ;::. \. Its " j I I t! ~ to 1\ e n tor a I I d a tad e tin i t ion i t e IT; S pro c e sse ~ 
(:; Y u,,: ~. \t lJ L I:; ~ G omp i Ie r • 

T his J I I :) " s t ~l e ere a t i 0 fi U t ;;1 u I tip I e Q - poi n t e r s ... hie h t rea t t r. e i t e m- i d 
fiela in ui fterent ~ays, as ~aj De convenient. It rem~ins that Q-pointers 
r.t:"\:J..iL~ 3t ,Lost t.hat tf,eflfst three attrioutes De deflneo. 
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1.5.3 THE SELECTION PROCESSCR AND ITS EXTENSIONS. 

G..... T his sec t ; 0 n i sin t. en de d toe I ar i f y the 
.as \lie I I :is note the extensions to it. 

1.5.3.1 Item-id selection. 

action of the selection processor 

ENGLISH 31 tows the following item-id selection protocols. The default is 
the who I e f i Ie, or the i t e m - ids spec i tie din a I i ~ t i f a lis tis active. 
Restr ictions 1T:i:3Y tle put on the item-ias returned in two ways which are 
syntactic-ally similar, but wtlictl operate in different ways. 

1. 5. 3. 2 E )( P I i cit i t e m- i 0 s • 

If explicit item-ids are s~,ecified,' Ulen only those item-ids' will be 
returned. It there is a list in eqect, it wi II be ignored. 

Explicit item-ids are specified as follows: 

LIST FIL:~AMt: 'ITEM1' 'lTH:l"ITEM3' 

or 

LIS T F I LEN A f'H: "I T E Min .. I T E h~ n " i TEN 3 " 

or even 

'tlLIST F I.LENAt'o· \ I Tlrll \ \IHez\ \I rEM3 \ 

E a c riot t h € S e .... j I I Y I e I d a lis t in 9 0 f t h t' t II r e e i t e HI S, I T EM 1 , IT E M 2 , and. 
IT H13. itH~ pro c e S so r ;j 0 est -rli s c y ret r i e v i n 'j e a c tl o·f ttl e s e i t ellis d ire c tI y 

fro ili t h 'e f i I e r ef e fen c ea. Tn e co, lee t ion 0 t ex p I j cit i t e m - ids 0 e com e s. a 
lis t , W j) i c h t ri e pro c e s s 0 r use s too ti t a i nth e n e )( tit e m - i dun t i J i t i-s 
exhausteJ, at ~njcn time the process terminates. 

The del i 11 j t e r ' i s res f; r " e d fur i t e 'fl - ids pee i f i cat ion a T t1 e 0 eli mit e r s It 

and \ dre nOfj'ially useu Tor value sr"ecification, cut will be taken as 
item-ids under certain circumstances. 

This manual is prepareo tor TEST PURPOSES 
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1.S~3.J ltem-id tests. 

ENGLISH also al10wstests on item-ids. Be a~are that all tests are on 
r"':":'item-io as it stanas in the fi Ie. No conversions or correlatives wi II 
Wapf,J1 ied to the item-id before the test i;; made. 

The specification of an item-id test rather than the retrieval of 

the 
be 

a 
specified set of items is done by including a relational operator, 
hereinafter referred to as a rei at i. on a I £2!l!l~£li~~' j n 
specification string. For example: 

LIST FILENAME 'ITEMI' = 'ITEM2"ITEM3' 

or 

LIS T F I LEN Mi E: "I T E M I it" IT Hi 2 If = "I T E ~'!3 .. 

or even 

LIST FILENAME = \ITEKI\\ITE~2\\ITEM3\ 

will all have thcsarne etfect. E:M~LISn will search the whole 
the itells in a I ist if ·there is one in effect, looking for 
have the item-ids ITEMl, IT~M2, anD ITEr3. This wit I take 
using the eXiJllcit item-id reference given atove, and is not 
when you know which item-ias you want. 

th e item-id 

file, or all 
items which 
longer than 

recommended 

The Inte,t of rc:lationcd connectives is to altow specifications of the 
/ fOfT, 
\. -
-_ LIS T F I L E:·, /. ~. E < 'C AT' 

which wil I hJv~ the ett~ct of selectln~ al I ite~s which are 
<.;lrh,lnuriltflcally less ttldrl CI~T, ~jresu:njn~ tnat the file is left-
justifp;J. fhe full effects ot JL;stification ~.ill t)~ considerea tselow. 

hot e t fl a tin the e x a ill t1l e saD 0 V f' C r I y (,) n e 
j n c I U (1 e (l • I n t r,:.i t CdS e, a I I t n i" e I e ,Ii E n t S Ii 0 t 
autO':I;}tl:dlly assigned tne connpctlve '='. 
E' .. GLISH tn til(,Se cases Villen values are usalJlt:. 

relational connectjve was 
prdcecea by a connective are 

This is true throughout 

The r e n e i! (j not 0 f' spa c est; e t wee n t to e j t e iii (j r val u ~ S t r I n g s, a nat h e. til e 
nane, oata definition iten:s or connt."ctives lr2Y te concdtenated to a value 
in the input sentence, as in ttlt:: foriil 

= I' I T [ :', 1" 

In 31 I other CjS~S 

frc;, a aictiorl.u 'Y 

blankS. 

a\ i el~~ents in tn~ 5(~n,teilce ,,;r~ j cr. 
ur Jjctiljncir'j-t(juj"Jif~nt fili.; "ust 

dfe 

De 
to te retr i eved 

surrounded by 

It is possible to specify either a fist of itel11-ids for retrieval 2!. to 
specify 3 test on item-idS usinl) this Hecf13nisn,. It is u21 possible to 

," retrieve certain Items olfectiyana to test all Hie other items for 
.~jrrjSSdbilit'y I .. sin') unly lteffo-IJ t>,;sts. In ott''!f .... urus, the iter.-id list 

I s ~ 1 t rl era I 1St 0 f e x f' I I Cit I t e c, - i :J S 0 r i tiS c1 seq u e nee 0 f val u e s 

a 9 a ins t NIl j c h tot est e a chi t.e m - j, Gin the f i 1 e • 
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1 • 5 • 3 • -4 T.!1 e use ·0 f d e1 i mit e r sin the E: ~. G LIS H sen ten c ·e • 

In ;he acowe examples the del imi.ters " ", and \ are all used equivalently 
to del i mit' i tern - ids .0 r val u e s, a s the cas e III a y be. I n 9 en era I, . a n I y the 
delimiter • is reser¥ed for item-ids ~r ltem-id-~elated values. The ""and 

.(~·i \ may be used tor \(alues related to data aet inition Item selection 
-ec r j t e ria a nap r i n t - lim i t e r:i a s wei I, a I tho ugh the y pre t e r tab e .a s soc i ate d 

with the- data seiection criteria rather than with item-ia selection 
cr. i t e ria. I n 9 e n era I, val u e s del i III i ted bye i the r II a r \ w i I I .. bet rea ted 
as ite~-io selection criteria only If they follow the file reference and 
precede data dtdinition items. 

The deli~iter • will cause the value which it surrounds to be treated as 
an item-ia selection criterion wherever it may be in the sentence. 

1.5j3.5 Item-id selection criteria. 

Presume that we have a set of values with an associated relational 
connective, so tnat ENGLISH is sc~nnlng the whole file in order to test 
the iten-ids for acceptabil ity. Be aware that the item-id test is 
logically AtiQ.f9 with all other selection criteria. If the item-id fails 
the i ten -I d t est, t h tit e ni ~ j I I bed i s car d e d • I f one w j she s to' 0 r • an 
item-id test WIth otherseiecticn criteria, then a data definition item 
must be tncluoed which references the Item-id. For instance: 

. . 
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:~-----------------------------------------------------------------------: 

t 
I 
I . 

.. 
I 

• I 

Consioer the following Data aefinition it.ems. 

o 
001 A 
002 ) 
003 
004 
005 
006 
007 
OOB 
009 
010 10 

1 
001 A 
002 1 
003 
004 
005 
006 
007 
OOtl 
009 L 
01u 10 

DDI item-id 
DDI typifier. 
AMC specifier. 
null label 

Justification. 
Length 

and the following Er~GLISH sentences: 

LIST MO < "CAT" riITh 1 = "0" This will select all items whose 
item-ids are alphanumerically 
less than 'CAT' 8~Q which have a 
'O'in attribute 1. 

LISTMO ~ITH a < "CAT" WITH 1 .. "O"Th's will select all items whose 
item-ids are alphanumerically 
less than 'CAT' Q& which have a 
'D' in attribute 1. 

LIS T M u w IT Ii 0 < .. CAT II At'. D \Pf I Hi 1 :: /I D " 
This \';11 select all items whose 
item-ics are ~I~hanumerical Iy 
less than 'LhTt 6.t.!Q which have 
a ~U· in attribute 1, as in the 
first case. 

LIS T "i u .! IT H 0 < .. CAT II A r, D 1 = II U I' T r. i s j s err 0 n eo us. 

LIS T '"~ () < If C i\ T tt A h D ~,I T 1-1 1 ::: .. 0 " 

It wi I I have the effect of 
S e lee ti n 9 a I lit em SW h o's e i ten. - j d s 
s.ltisfy the (tIT critp.ricn, as 
above. The restot the sentence 
tt a s t 0 a 0 wit h p r , n t - lim j t e r S , 

wnich are taken up belo~. 

This is erroneous. 
It wjl J terminate in trie ENGLISH 
compiler with an error, because 

I 
I. 

t [I e J.\ r. [j con nee t i v c: mu s t l; e f 0 I low ~ a ~ 
by ano tner va I ue .. h i ch n,ay tJe 
~'h.Uea Wlttl (,";1, ",nij because 
tt\·~ ..... ,,[; conrlecttlle Iilay net 
immeaiately ~recede the first 
~ITH connective in the 
ENGLISH sentence. 

----------~---------~---------------------------~-------------------------
(iThe relatiorlsnip 'of r t e !lj - i (j s e lee tic ncr i t e r I a t 0 Cl a t a s e lee t ion c r j t e ria. 
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1.5.3.6 An asiae on jte~-id structure. 

InT C L the un i v e r sal a eli In i t e r i sa b I a. n k • V e r b s, f i len a m e s, 
Qand data defi·nition names are normally delimit~d by olanks. 
~verbs w~ich reference fi les and items,wil I tak~ a string of 

which is delimited by blanks to be the tile name or one of the 
depending on its location in the command sequente. 

connectives 
Non-ENGLISH 
characters 

item names, 

If one constructs an ENGLISH sentence which references a data definition 
item which it cannot fina in either the specified file dictionary or the 
master dictionary, it wi I I then yenerate another item-id by t~king the 
item-id 'Dr which a record aia not exist and coricatenate the D~~l string 
delimited by Dlanks in the sentence to it, with a blank between the two 
character str irlgs. Th i s wi II now be used as an i tem-id. Thi s is why the 
error message which is trying to tel I you that the data definition item is 
no t on til e may inc Iud e s m 0 r e e' e me n t S 0 f the ENG LIS H sen ten c e • For 
example, if in the example below, the data aefinition item DOG is not on 
f i let 

LIST MD CAT DOG RAT 

the error messa~e 

[ 2lt] Hi:: i~OkO "DOG RAT" CANl'.tJT BE [UU ... TIFlfO 

will oe returned. 

The sequence of concatenated strjnys wil I terminate at the end of the 
l~~ serltence, or ~t the t irst cor:nectivt~ ,-;~dcr\ succe~ds U-.e unicent if ied wor-d, 
\eor at the first value or item-Id whict"t succeeds the unidentified word. 

\,Ie ilO;: r d I (J b I any.~i s do cnaracter whicn i s i.hi! t Ul is 
allOwable 

fi, e ~d1 5 i S ttl at 
f or I t~rn-i liS in sy s t erf,. I t yO u .. ish to i:::UIT a it e;n- i d wtlictl 

incl\ideS one 0f fl'ore ultlflKS, enclose ttle str iny in one o t Lhe value 
o e I j ~n i t e r s :1 tJ 0" e • 

Y (ll.. ;n a y 'l Iso use the 0 e I I H, j t e r S 'I'i i t h I n d s t r in S:i p n c lOS e (j in del i In i t e r s. 
S i fl'''· 'y use a c! e I I i,1 I t e r .. Ii I C h j s not ~ art 0 t t r t (~ j t <:: '1- ida s the II a I u e 
sur r 0 un (J I n g 0 eli 'Ii i t e r • f- 0 rex a 1>; f.; Ie: 
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:---------------------~--------------------------------------------------: • I 

:. If DJC'RAT is an attribute defini,tion item in MO, then 

~. • 

I · . 

LIST MO DOG RAT Wi •• return the one attribute 
definitIon item whose name 
is DOC RAT. 

In order to modjfy the item DOC kAT, use the form 

EDIT MD "DuC RAT" Which will obtain the item. 

If yJU have an item name a O'MARA, use the form 

LIST MU "O'HARA" 

Similarly, the form 

This will return the item 
.O'HARA. 

SELECT CUSTUMER-FILE ~ITH LASTNAi"~E tlO'HARA" 
will find all the O'H.4RAs in the 
f i lee U S T {j ~i E k F I L E • 

. , 
• 

--------------------------------------------------------------------------
Exdn~;Jles of infrec;uentbut legal item-ids. 

There are chilr~1eters ",tdet' 8re not acceptab'-e for inclusion in item-ids. 
r. 0 n f! .0 t t t'l e :> y::; t t:; r; :j eli I;, i t i.~ r SIS a I I 0", a D j e • ;.,. nat t e iii p t t ere t r j e" f:' do n 
item-ad ",tllerl contairrs a systerr: aetir.'iter 'will rldve the effect of 

..... terrninatin9 tte kp.'j <it tt,d ueli:r;itpr. In otner wares, it you have an 
1,:_ i t e 11- i d w j t rl d S Y S t (' HI (j ': I 1m i t e r i nit, i tea n De ace e sse~. 0 n I y by 

- .~rocessors IoInich use'.! se,:;LJential file search rather than an 4tem name 
ret r i e val • T ,. i s ;'1 e a n s t t" d. t y 0 l.i can lis tit (j r 5 cit:: c tit but 'I (; u c a (J " a t 
[DIT It, :"Ui)Y It, 1.:t:LfTt it, or otnerwise upcate It, or r~trieve it using 
a lis t • : tea n tl e r B fil 0 'I to U :.;)' U sin gat i I e - t 0 - f i lee c p y , sin c e i t .d II Ii CJ t 
co f y t () u>~ new fi Ie. T It e f r a :~ ;;; f' n t eft r, € err d n tit. e ,n - i d UiJ t :) t tie 
(1 eli Pi I t e r" I I I (j e r t:: ~, D r t e (l as 'lot 0 e i n 9 on f i i e . at the e n a of the C 0 ~, y 
~rcc~ss If tne cory is criven fro~ a selectee list. 

The co:.lrcl cnardcters (X'u(j' ·througrl ,,'lA') are generally inacllisable, 
Cl I t ti a U',1 n t 110::; 'y ;1, a I ... 0 rho (; cas ion a I I ) • 
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1.5.3.7 Selection by data values. 

I ~: ~~~lI~~I~:: a!~~~:i~~~po~~e~a~:ef ~:~~~: I it~he of d~:~~~!:~~ b!;::Sin:~~~:s o~ 
recapitulation of the historical characteristics of the selection 
processor with a focus on suotltles, and a consideration of extensions 
which apoear in KblJ. 

Data definition items are marked as selection criteria in the ENGLISH 
sentence Dy preceding the. data definition item name with the connective 
WITH. The standard ferm of a wITH phrase is 

wITH {NOr} {EACH} OOINAME lvalue string}, 

which is calleo a selection criterion. For 
NOT and EACH followiny the ~ITH shall 
modifiers. 

convenience, the connectives 
be referred to as selection 

The basic form of selection, 

WITH OOI~AME 

wi at CheCK for the existenct:: of at least one non-null value returned from 
the item as a result of HIe directives containetl in DDINA"1E. The item 
will succeed if there is ilt least one non-null value. The modifie.u form 

wIT H ~HH Ll [) I N Af'i t 

{ will succeed it there all v,::;fues rf"turneeJ are null. The addition of t. con nee t, i "e wI T h II UTi n k. 7"1 :1 I I 0 10. S the IT: 0 r e nat u r a I for m of the abo v e : 

V1 I ThUUT ) [j U,Ar'lE 

~ hie h h d·S t t. e s a en e e t fee t • The ;[1 0 U j t i i:! a for m 

~ITH EACn GDi~AMf 

will succeec if each vdlue returned IS non-null. The form 

hITH ~OT EACH LDINAME 

or 

WIT~OUT EACH OLINAME 

is Zln eXb!(,$IOn for h'CU. It ;j'-:'~, U'e f:ftl'Ct of CiCC1';ptln9 all iteillS Io;hich 
have at least one nul I v~lue returneo. 

T h.~ :n e z~ n i n 'l 0 f the t e r " 'Ii .~ h. e'i~' ttl i S COil t ext i s con sid e f e j bel 0", • 

1.5.3~7.1 EvaluatIon of data ty the select Lon processor. 

r-', Ttl e s e It:: c t ) 0 n pro ce s S 0 r iJ roc t: S se s the d a t a ace 0 r Q i n q to a t t rib ute 0 0 f the 
( ,. data definition itei'i. Tt:at is, .t ex<:;cutes any CO!1Yer·sions or . tit cor rei d t I " t: 5 W II i c; h are j n ,:. t t r t cut e (~. T t', t'! res u Ito 1 t his c a leu I a t ion • s 

returneu to the selection ~focessOr. The conversions or correlatiYes 
which may De in attribute 7 of the'data definition are not applied to data 

ThIS mdnual is preparec 
It is NUT Fwk ATTkIbUrIO~. 
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within an item. The contents afattrib~te 7, however, may have a 
siynlficant effect on the ~uccess af the selection process as we shall see 
I;lelow. 

<i5.3.7.2 Obtaining a value to test • 

. The sele:tian processor will ignore leading null sub-values within each 
value. That is, if an attrilute of·a data item contains multiple values, 
which themselves contain SUb-vdlues, as oelow, 

A\\3\4}b\\7J1\Z\)]]\\A 

then the ~rocessor wi II retrieve one data value from each value. 
case the values returned wi II be: 

3; 6; nul I ; nu I I , 

In this 

whether the search is cased on a direct data call from the AMC in 
attribute 2 of the data definition item or on a virtual data call by an F­
or A-correlative. In either case, It a request for the next value results 
in a null followed by a suo-value mark, the processor wi II proceed to the 
next value in the str Ing. It wi II return from the data search. if a non­
nul loa t a va j u e has bee n ret r i e'v ed, i f j ten co u n t e r san u I I val u e t 0 I lowed 
by a value mark, or if it encounters a null valuetollowed by an attribute 
mark. 

1ft he· s e 3 r c h res lJ Its ina r, u I I a;:1 ta val u e, the pro c e s s ret urn s tot he 
value test rOutine. If :1 non-riLl I data value i.5~retl.Jrned·, trle process 
wi II then e)l.ecute any cunversions re'ilCiining in attr ibute 8 of the data 
de fin i t i :) n I .t e ill • Tn e (j a t Ci res li I tin I,: t ro r;, the cur. v e r s ion, i fan y , w i' j , 

"'ethen be re.-turned to the value test. 

This is t~)i; 'vdlue' reterrco to c.tt:O\ie. r.ute f:.cHticularly that QQ.i.'! ib.Sl. 
tlr.~.!: QQ.J,-Ukill 21lL-~.~lk!;1 IS returrel~. if anotner vaiue is reque=..ted, then 
Ulf~ fl e)( t v <... I u e I 5 t 2. k e r I t r 0 i;: the n ext val u e, t fi d tiS, ·f r 0 In t I! e rig II t Sill e 
oft hen::: x t y' a I U L: r; .. :H kif U, ere j son e. A I I s u t; - val u e s w hie h foil 0 IN the 
first non-nul I suL-valut dre never Ins~ectea by the selection ~rocessor. 

Tt.t:: test for E:;xistence. 

"h a toe cur S ,i t the Vl I u e t est I t It e I .~ hen t est i f\ 9 f v rex i s ten c e d e p t; n \J s 
upon tnt> selection fLoolfif'rs. If th~re df:: no fj".Qcifjers, then it any. non-
null Silo-value is returned trb~ tre iter:·, the selection phrase will 
succeed. It d·null value is returnt!o, th~n the tester ... ill request the 
n e )( t va I J e i nth e i t eM, un I e s s ' t he· I a s t nul I va I u e was t e r min a teo b y an 
attrirHl"'e r,'·drK. In tr,is cG~e, Ue \/clueS witr.io t~:iS .1ttribute of this 
ite:!] have been exhausteo, dnc: ttl€ iterr does not h;l'ie tn~ required value. 
Therefore, this selection ;.;r.rasE tal Is. 

If tne selection modifier is NUT, then all values defined by the data 
definiti~n mus~ be ins~ect~G In oreer to succeed. If dny value is 
returned whiCh is non-null, then tile c·'ause Ioiill fail. 

If the selection moaifler trlen all \I.ctlues aefined 
_ d e fin i t i J 0 ,'0 u s tee ins;.:, e c t L <J i nor c eft. 0 

., ret urn e 'J ... n I chI s nul I, ttl en t nee I 3 use \<i i I I 
succe!'.~u. It 

fa i I • 

by the oata 
any 'I3lue is 

If both ~oaifier~ are usea, ~ITH ~~T EACH or WITHOUT EACH, then the clause 

Tnis. manual IS p~epareo tor TEST PuRPOSES 
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wi II succeed.t any value is nutl. It will fail only if all values are 
non-null. Note that this .s an RBO extension in tne Interest of symmetry. 

1----·----:..·-.-------------------------.----------------------------~--------, 

wITH DUlf.iAME succeeds if 

(VALJEl # NULL) OR (VALUE2 U NULL) OR (VALUE3 # NULL. OR 

wITHOUT 001 NAME succeeds if 

::>uccess conGltions for ~itn and lts moaifiers 
unJer the test tor ex-j stence. 

••• 

l~-----------------------------------------------------------------------: 

fai 1<;; if 

: (VALJEl = ~ULLJ A~D (VALUE2 = NULL) AND (VALUE3 = ~UlL) AND ••• 

tiITHJuT - 8LiNA",E fa i lsi f 

(VALJ(l 4 ~LLLJ Uk '~~Lu~2 ~ ~ULL) G~ (VALUE3 # NULL1 ilR ~ •• 

fa i lsi f 

(VALj~l = hUll) JR (~h~uE2 = NUll) UR '~ALUE3 = ~UlL) OR ••• 

fa j 1s i t 
! 

(V·ALJEl 4 ~UlL) ANU (vAluE2 ~ i'iULlJ AND (VALUE3 ~ NULL) ANG ••• 

F- a r I u r ~ COli nit ion s for h j t han a its ill 0 d i fie r s 
unuer the test for existence. 

This manual is pre~arey for lEST PuRPOSES 
It is NCT feR ATTR:euTIO~. 16:37:12 30 ~AY 1960 

PR EL HI I !~A F. y CHA~"vf. S DGClJl'!f.:fH h T I G:'~ REltAS E 80 Rt v I') ION 1 PAGE 32 

., 
t 



1.5.3.d Tne value string. 

. In the syntax of 
<iiI~hiCh h3S not 
.. xlstence aSSUl1le 

value phrases of 

the i'lllH phrase abov'e, there is' an optional value string 
Deen mentioned Since, although all of the tests fo~ 

a null string as the -value. A value string is made up of 
t h ef 0 I I 0 wi n g form 

{relati01al connectives} VALU~. 

The relational 
will default to 
value. 

connectives are optional in the sense that the relation 
.~, if there is no relational connective preceding the 

A value is of the form 

"text string" 

or 

\text string\ 

Remtlrnber trlat the delir.\iter • .. ill always specify an item-id reference. 

The contents of the text string may oe any characters ~ith the exception 
oft 11 e s y 5 t emu eli III i t e r s • t. v 0 i d the cor. t r 0 I c h a rae t e r s i f p 0 S SiD Ie. 
The rea ret h ret' S fH' cia I 5 Y IT· t· 0 Is, A, [, an c "] w hie tl h a -v e asp e. cia I mea n i n 9 
t (\ t h t'! S e lee t i oJ n :l roc ;~ s s () r ~ 0 n J ... i I I r> e con s j de r e (j t; e low. . . 

l/.:'· 

\<:_5.3. b,.1 Tn ere I at i en a leo nne c t i v es. 

Tn e 1:\::.1 S t e r u jet Ion a rye 0 n t dill S a e t j nit ion S 0 f the us ua Ire I a t ion a I 
connectj~~s: :, ;, <,), =), ):, (:, :(, fe, ~Et &T, GE, LT4 ~nd Lt. 
T h: S 0 ,;;C' i :) e '-' S e Gin d nyc on r)l n d t I (j n i:'! x CE:O t wit. r. the con d i t ion Ii, Vi n i c tl 
r.·ust ,;t: c.iS'.' , '0'1 itself. [,ote t~;at ~:Jli norr.I<l1 con.tinations are Cl!re3IJY 
c; e tin e 0 • ; "e f <J r r:; :;:. < 'h 2i Y l ~ US F. d d S wei I as;: <.:, tor e x a ii1 pie. \ 0 t e t. h .J t 
Ult S~.iCt :'~t.~.;;:;en the conneGtives requues that t .. o IOOk;-U~2S l1iust De rLH:e, 
rrhi!e tne .:( LH'1l is retrieved in ,) sinylt master oictionary reterpnce. 
:f /v'j t;·'0.V','.j syntdctic ;.r<.:tefel1ce for tr.e fornt <), )'ou ;oa)' copy the Itenl 
I ;; lin t. n (; i" a 5 t e r die t Ion dry tot II e i teen • < > • • The 0 per a tor s are 
10q1C.'1II), eC'.Jivalent. 

1.5.~.~ Tle s~ecjti"ed value and attribute 7. 

unexc"ct~J ~tf0Ct on 
De Cci II '> e ,'i tt r i ::" ute -I IS 

IS 

the contents 
r e SlJ Its 0 f 

';>::ner~lll y 

of 
t tIe 

lS ':l~si··rit:_ to 

attritute 7 n:isht have cln 

selt:ctiop. processor. This is 
of as an Q:J12!Jl CCflyerSICn, 

... ftect. 
ENGLISH :ompi ter wi II execute an inverse conversion 

For 
on 

ttl i s r ~ a son. t Ii e 
the data values 

ci e fin e c: i n t tl e va'" u est r· i n ~, sot j" I d t l [1 e 0 U t put. C (i Ii V e f S I a n G 0 e s not net: u 
to oe dO:1e for each value an the file referenced by the data definition 
ite~. r1e cOP0i ler then thr~ws a~ay tne contents ot attrlbute 7. 1-. ~ he" .. ~ 'iG ~ I ~ H COin p i !e r w j I I n (; t a t~ f:! ir,c, t toe Xf~ cut e a II F - 0 r .3 n 1\ - cor rei .3 t i v e 
If) ;j .. lr.Jute 7. Inest' Will ce I",norec. 

There are conversions which will yield unexpected re~utts, however, and 
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should be avoioed. 

1.5.3.9.1 Al1owab'e conversions -- the aate. 

r~There are con'Jersions which are of use, primarily the date and time 
~conver.Sions. The date con'Jersion wi I I take a date in display format and 

. return tne Internal formt which is a decimal number representing the 
number of days since Uecemb~r 31~ 19&7. In this case you would not wish 
to execute a aate output conversion in attribute b, since it is unllkely 
that you would ever get a match. ~ote that an input aate conversion ~i I I 
only tra1storm the external form of a aate . into the internal form, and 
that an output con~ersion wi' I only transform an internal date into the 
ext ern a I ·f 0 r 01 0 f the d ate. The 0 n I 'Y tim e t hat ani n put con v e r s ion i s don e 
in ENGLIS'H is tor the evaluation of values associated with selection 
phrases 3ccoraing to attribute 7 • 

. It is preteraule to dO the data conversion associated with selection in 
attribute 7 because it only neeas to' be done once, at compil.e time, and 
be c a use, i fit I s don e ina l t rib ute !J 0 n e a c h val u e, i t w i I I ben e c e s sa r y 
to remember the ~recise form which ~i II result, ana because the form which 
derives from attibute 8 wi II oe evaluatea accoroing to the alphanumeric 
forfT; of :in ext~rnal aate, rattler than in the normally-desired numeric form 
of the internal oate. The internal uate is represented as an Increasing 
Integer, so that less than ana greater than relational connectives have 
the expe:t.ed rreaning of betore and atter .. The external date does not have 
this characterjstic~ 

l"-

(~ ... Tim e c on Ii e r s i ~ n s are a I I 0", a b Ie. .A 9 a in, i t is preferable to use the 
machine as an integer which -attribute 7 form. TlfT:e IS representea in the 

is the ti~e since mjdnlyht in s~ccndS. 

1.5.3.9.3 The mask c~nyersions. 

I n yen e r 3 I t n e for '"" s I~~ k , t·: l, a n (j. 1"', l; w i I I t rea ton" y the sea tin 9 and 
a e c i m a I I 0 c ;} t Ion C 11 a rae t e r 1St i c s a II () I I dol e "I i t h t fl e s e mas ;'( s • Not h i n gel s e 
w i I I U etc u c n e (j • T h j s r". e d n S t nat the y w i I I h a II e a n e r t ':! C ton I y i f the y 
are i m:n e j i a t 0= I 'I f 0 I I 0 \oj to d l i () n e 0 r t ... 0 n u r.1 e ric (] i 9 its. f hey w i I f h a v e an 
e f f e c t 01 I yon d Ii a I u t! ~ t r i n 9 k h jell. rep res e n t 5 a nUl), b e r • 1ft he val u e i s 
a n u m b e r , i tis s c <.I I e II d I (J the u eel n a I p I ace i sat ten Ij e (j to. K e 01 e m b e r 
t hat the i Ii t ern a I for f'1 j S ::. n i f\ t t~ q e r • T hat is, t tl ere i s 1) C dee I m a I poi n t 
in the number. If there are sume numeric aigits at the tront ot the 
value, then these wi II be taken 'as the numoer, and the rest of the value 
\oj i I I lJ 0 t' r: f 0 .. n a .. d i • Itt n t. fir.:; Len a r de t i:; rot ttl e s p e c i fie a ya I u e I s not 
n U IT' e ric , t Ii p n t t1 e va I U E: S t r j t; 9 W I I I we t a k e nw itt: 0 U t mod i fie a t I on • 

Thus, it dttritJute 7 
arerecon:nended. 

oj <.t::; c.! ,-. "., ,'; L, u r ,: l-' con v e r s ion i nit, n w,; e r i cv a I u e S 

1.5.3.9.4 ether masking functions. 

_ 5 inc e t r: ;: fun c t j en 5 'J f t r; ':-; t Q r r., .: C ~ , 
_strippin;:; non-2ulilssat.:le cn.H3.cters 

there is no point in using them. 
meaningless •. 

';':U, ;:1110 

fron Ute 
Clearly 

so on have the effect of 
string ~hictl they procesS, 
the inverse function is 
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The MCXD (convert from. hex to decimal) and MCOX (convert from decimal to 
hex) conversions have inverse functions, so that they are useable in 
attribute 7 of a data definiti6n .Item being used for selection. The MCXD 
will convert decimal to hex as an iriput conversion, dnd the MCXD will ce con v e r t :1 e x to dec i rna I as ani n put con 'Ii e: S i. 0 n • . 

1.5.3.9.5 Translate conversions. 

If there is a translate cenversion in attribute 7, then it wil I be 
exe~utea as an input conversion. This means that the first of the 
translate attribute mark count numbers in the translate syntax wi I I be 
used. If the field is null, then the translate will return the item-id if 
it found an item-ida 

ff the value specified does not ylela an Item-id, and If the translate 
option byte is an 'X', then the value for ~hich the processor ~i I I search 
will be 3 null. If the option oyte is a 'C', then the value tor which the 
processor wil I search will te the specifiea value. 

What the an input translate will UQi 00 is search the file specified by 
the translate for an item \<.rlict. has the spccifieo value in the correct 
a t t r j but e, and ret urn the i t em -' i oj a s ttl e II a I u e • 

If there is a airect one-la-ant ccrrespon~ence between the source and 
destination items, then it is pos5ible to (Ialle a St!t ot -translate elements 
within the fl Ie ~hich are an inverse transformation. That is, if you 
supply tle value generateo tiy tt'c output transiatiop, and if- that value is 
an item in the file which has as contents the item-ia tne value which 

;'-:, t ran s L.t t est 0 . t n e v C1 I u e s u ~ p lie c, the nat ran s i a t ion ina t t rib ute 7 . i s 
~'e II a I i j • ;; 0 r irs tan ce , .. 

: ------ - - ---------.--------- --------- -------------------------------------- , 

f ., 

t 
I 

ina f I ,~ .. e ma . .y c a i I C l! S T C; f. U. , 

2'J, 
UUl ?lC ir IC t>r int ing 

t';jcific Printing 
0u1 232 

Tile item narnes. 
The translate references.: 

T n c n j t d t t rib ute 7 0 t t t1 e (j a t a (J e fin i t ion j t e IT: C U S T T r<. AN Sis 

and ttl e a <1 t a f U e re t ere n C e toP a c i fie ? T i 11 t j n 9 i s f 2 3 2 " the n 

: LIST FILE~AME ~ITH CUSTTRANS = ~Pacific Printing" ••• CUSTRANS ••• 

I 
I· 

wiil yield the ciesireo result, lJeCdUSe ?aclflc ?fintjn~J will be 
transLJ.ted into 232 for the Selection, ,Jild 232 ... ill oe translated 
1:"1t.C ;'6.cific print.lflS tef t)ut;ut. 

A ·translate ",hieh loi II work in a selection. 

,r"">, If the 0 i.l t.., u t t ran s l.d t e fun c t ion ~j h i c h t a k e s rna n y d iff ere n t a a t a s t r in 9 s f. ~ n d t ran 5 I ate ~ d " . 0 f . t h:: In j n t (1 a sin::! I e eli t~) u l res u I t, . r to qu ir ~ n 9 d n 
_ I n II ~ r set u fI C t Ion ~ til chi S :i/ u I t I - ~.;:} I U {-; G , the nat r a 11 sId tel nat t rIb ute 7 

is inappropriate, De~ause onl~ the first value found by the attribute 7 
man i p u I a ti 0 n 101 i I I b e inc I U 0 e din the res u I tan t val ue s t r i n 9 • I nth i s 
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case, the translate must De put in attribute 8, so that the processor is 
iomparing the translated value to the value originally specified in the 
vaf~e string. 

(,5.3.10 Summary of conversions for selection. 

• 

It .is ge.nerallya gooo idea to use the date and time conversion in 
attribute 7. The ~CXD anC MCUX conversions wi I I work. The MRt MLt and MD 
conversi~ns ~il I work sometimes, .and wi II do strange things other times. 

The translate rna)' possibly work if the data structure is just right. 

The various other masks and conversions whicn have 
functions will tend to fail in a data-sensitive 
recommended. 

no natural Inverse 
way, and are not 

The processor wi I I not even try to deal with A- and F-correlatives. In 
al I cases the contents of attribute 7 are discardee during the compilation 
process • 
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1.5.3.11 Forming conditional values. 

. As noted aoove, 
(.~pec i f i cat jon: 

at modifidble. 

there are three special characters 
• ('. '" • , and' ) , • These are not 

They have the following meanings: 

associated with value 
optional and they are 

[ stipulates that any leaaing string is acceptabae. 

A stipulates that any character 1s acceptable in this positibn. 

) stipulates that.C:lny trailing character is acceptable. 

The test ~il I terminate at this point with success. For purposes of 
evaluation, the inclusion of a special character forces evaluation from 
left-ta-right, on a character-oy-eharacter basis. For example, 

:--------------~------------~--------~-----------------------~--~--------
• • • • 

t 
I· 

• , . 

~ 
I 

.,'-.. I (:- . 

I 
·1 

.. 1/(6 t1 

= .. 3 ",·5" 

'3JS' or '3A5' or '3*5'. 

.. .n ~ lIt 

Ib' or 'bAbe' or '6~4S21'. 

= "(6]" 

~ill accept any data value which 
terminates in a f6', such as 

wi II acce~t any three-character 
string which begins with a '3' 
ana ends with a '5', such as 

will accept any string 
wtlich starts with a '6', such as 

wi I I accept any string which 
contains a 'b', SUCh as 

'6' or 'ABCb' or 'b)hC' or 'AdCLXYZ' 

= n[3",S}" wi II accept any string which 
contains any three-ch~rdcter 

string which starts witn a '3' 
and ends with a '5', such as 

'335' or '305XYZ' or 'ABC3X5·' or 'ABC3X5XYZ' 

---------.--------------------------------------------------~--------------
I.,;se of s;..,eci"~l Cni.H2:.cters in selt!ction values. 

The rea r e c e r t a i n for m s ... t1 i c h w i II not w 0 r k • 1ft he • (. i s us eLl i n the 
value s::lecitlcation, it j;,,,,st l-r,; tile tirst character in the string, c.nLl It 
must be the only 1[' in the string. if the 'll character is used in the 
~trin<J, it. will terf;linat:.: tn~' s~tclfied. strin0 at th<::t point. Any 

"-'''. characters· which may occur af·ter a • J' wi II never tie inspected. The" may 
'.AbC uS'.'G c.'nywflert:':. j:H~ any flU'i.t.:;r ot t:'l~r :;":dY :Je inclUded in tre value 
W'speciflc3tjon. TIle tor .. , '",,,,,I rJ.Y Lc: .... Si:!iJ to retrieve all ttlree-character 

strings, for instance, a.lthough there is a conversion, 'l', which performs 
this function. 
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~.5.3.11.1 The spe~ial characters and the ielational c~nnectives. 

,~ The following example~ 
Ce~9reater than) and =, 

use the relational connectives < (less than), > 
since the oth~r permutations can be derived from 

, hese. 

The case of equal ity is shown abo"e~ If the form 

WITH 2 < n5]" 

is used, the tes t is on the fir s t character. and is straightforward. 

1 f the form 

WITH 2 < n[5" 

is used, the te s t i s on the last character, and i s s t r a i 9 h tf or war d. 

If the form· 

wITH 2 < It [ 5 1 Ij 

then. if there is a '5' anywhere in the string, equality will be true, and 
i n e qua lit Y !II I I I f a i I • Itt her e no' 5 ' i r: t r. e ddt d S t r i n 9 , the nth e 
conaition 'it!ss theW' wi II nold If .Uie li,!~l ctlaracter is less than the " 
and the con Ii i U 0 n 'g rea t e r t han • .. j I I hoi d If th e I as t c h a r act e r i nth e 
aata string is greater Ulan '5' • 

.. Sin.iL]rly, if.the string of actual d,·td s:·ecifieo is several digits lorig, 
;;a t II e t est w rii c h <; en era t e s Ulf'! t y r. e 0 f to q Ll c.:lI it)' ~ i I I l) e as f 0 I low s : i f th e 

- r roc e s s r e (J c tl est he en (1 0 f the (1 at i.i 5 t r i n 'J w ri en i tis 0 nth e t irs t rea I 
c h a f d C t !::! rut r. r, e t est s t r i n 9, j t W I I I corn par e ·-t h 0 set woe h a rae t e r san a 
yit:iJ;l rec;ult.35 <:lDOve. If HIe It IS on a ch.Hacter other than trle first 
red! ch~r.3cter in thesrecified strln9' It ~il I g~nerate tne result 
e:qectet.1 it UH.! compare ... ere on U-.e first k characters inttie specified 
string a:;din::.t ttle last k ctl2racters in the data string. 

:------------------------------------------------------------------------: 
"(5b7]," < "1240:6 11 becuase ~ < 6. 

"(567}" > "12<tb4" oecaUSe 5 ) 4. 

"(567)" < "12.457 11 because 56 <. 57. 

U(567]" ) "124~511 Dt:C.?iUS€: 5c ) ;5. 

"(5~7]1I < ... " 1 t:. 5 6b ,. beca.USb -jb 7 < 568. 

U(567)" ) "12566" because 567 ) 566. 

--.------------------------------------------------------------------------
EXi::1iTlples of results t,;n(Jer inequality in trle {1 case • 

• :::::JUCl! it] ,;j I i nut occur 
_in tnt: Jata string. 

L:nless di lor ttl ere a I cndrdcter 
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1.5.3.11.2 Justification and evaluation. 

If the ja~a definition item ·is left-justified or if there is a special 
character in the value specification string, t.hen comparison will. b~ 
alphanumeric. That is, it will poceea from left to right, and. inequality 

C.i I ~ be declar:d as soon as charact~rs in the same .ocation in the two 
\~trln9s are Glfferent. The collatIng sequence IS that of -the ASCII 

character set, with the particular characterjstic that numbers preCeae 
letters. and capital letters precede lower-case letters. An absolute null 
is less than any character, In~ludin9 an ASCII null. An absolute null 
occurs w,en the end of a string is rEached, with the result that 'ABC' 
comes before 'ABeO'. Also note that blanks are the non-control character 
with the lowest value. 

If the data definition item is right-justified, and there are no special 
characters in the string, and the data string and value string are 
numeric, .then the test ~il I be on the magnitude of the two numbers such 
that 12 > 2. l'these were left-justified, 12 < 2 because 1 collates 
be·fore 2. If the data are ·not numer icy then they \III i II be compared in the 
usual left-to-riyht IT,anner until either inequality is discovered, the 
strings terminate, or numeric fields are founc. If both the aata and the 
specified value are equal up to the start of a numeric fieta, then the 
numeric fieldS wilt be evaluated as binary Integers ana compared. If 
inequality is touna, then thE:. string with the smaller imbedded integer is 
accepted. If they are equal ana both strings terminate at this point. 
then Ule strlrl~Js <.Ire equal. It the strings continue · .. lith non-numeric 
data, t!)e left-to-right ~,rocess continues Wltil inequality occurs or the 
s t r i n 9 s· t e r m i n<1 t e • 

fa t_ 
. . 
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1.5.3.12 Value strings containing many ~aiue phrases. 

It is possjble to select based on more than one value. The relation 

~:: ass 0 ci ate d . wit h e a c h val u e i s the rei a t l 0 na I con n e c t i v e w h I chi m m e d i ate I y 
. precedes the value. If there is no relational connective which precedes 

.. the value, then a default '=' ~il I be inserted into the value string. The 
i m pli cit reI a ti on tJ e t \oj e e n the va I u e phrases is' OR t • I f the d a t a va I u e 
must pass both of two criter la, then there must be an 'AND' between the 
two value phrases. 

:-~-----------~----------------------------------------------------------
The relational connective default: 

••• wIT H X "A '"' C"" E '''' (, It is equivalent to 

••• wITH X ... "A" ... "C" = "E" ... "Gil 

which witl succeed if 

(DATA'" "A") OR (DATA = "C") OR ·(OATA = "E") ••• 

where GAIA in each case represents only one value which 
may oe returned to the value comparison ~rocessor. 
There(ore we may say, 

IF «DATA:: nAil) OR (uATA ... "Cit) OK (DATA = "Eft) ••• ) 

then DATA IS TRUE else DATh IS FALSE. 

A data value is saie to succeed it the test returns TRUE. 

The cases of inequality .are sin;ilar: 

••• nlTI1 X < "An > "C" # "E" (= "Gil 

is equivalent to 

I F l ( L A T A < "A It) J :~, {[) A T A > II C ") DR (i.) A T A if I' E: " ) 

Dk (DATA <'" IIG") ••• ) 

Then UATA IS TRU£ else D~TA IS FALSE. 

tThisparticular case wi II succeed in al I cases). 

J • : 

-----------------------------------------------,---------------------------
ORed values with relati6nal connectives. 
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1.5.3.12.1 The AND connective w~thin a ~alue string. 

If you desire to speclfy a range of values ~hich will be acceptable. or a 
C,~Olle7ti:ln of conditions on a given data value such that they must all De 

rue In croer for the condition to succeed, then the specified values may 
be ANDed together. The required form is: 

••• valu~ AND relational connective value • 

For instance, 

:-------~----------------------------------------------------------------• t • 
• ., 

• I 

I ' • 

••• tilTH X <= "A]" At~D )= "C]" w i I I a c ce pta I I v a'i u e s \0/ h i c h 
start with A,B, or Ct as in 

IF «DATA <= "A]It) A~(j ([)ATA >= "C]") 

then DATA IS TRUE else DATA IS FALSE. 

• •• i-I I T H X = II 1 J" A r. D < .. (,5 It wil I have the effect of 
accepting al 1 val~es with start 
with 1 and end with a character 
I es s than 5, as in 

IF « () A T A .. "11 tI) AtW ([) A T A < "[ 5 n) ) 

then DATA IS TRUE else DATA IS T~UE. 

Examples of ~~D value s~ecification phrases. 

1.5.3.13 The ~valuation or one selection item. 

P.n inlt:!fintte collection of value pilrases may be t.~.Oe(j togettler into what 
we Tdy cal I an A~O v~lue specification phrase. ~urther, several ~ND value 
specification ~~rases ~ay oe O~eJ togetner into what ~e have been cal ling 
a value string. 

Essential Iy, an~ ~NU pnr~se, which may consist of suo-conditions, acts as 
a sin91e entity which can either pass or nut passi For an AND ~alue 
s~ecific3tjon phrase to ~~ss, al I ele~ents must ~a5s. ~ithin the striny 
in genera', trlat is, as amongst ttle ORedvallie specification phrases, if 
any element succeeds, then the selection criterion succeeds. 
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1.5.4 The relationship of selecti.on criteria within a sentence. 

It kas just noted that if one ORed ~alue spectficatlon allows a data 
r..l.;lemen.t to pass. the selecion criterion will pass. It is possible to ha'te 
~e'teral selection criteria within a single sentence. The default 
. connective between the selection criteria will be an OR, so thai if any of 

trle criteria ~ass, the item will pass. lhis j·s of course modified by the 
selection modifiers NOT ana ~ALrl~ Prior to k80 the modifier NUT could not 
be used in the same criterion with a value string, on the grounos that the 
criteria in the value string could always be reversed to ootain the 
cornpleme,t of the criteria. It should be clear that value strings can be 
constructed such that the construction of their compleme~t is at least 
thought-~rovokin9' i1 not time-corisuming and unpleasant. Therefore. the 
,..,OT mOdifier has been enabled so that It will cause the criterion to fail 
in the case that the value string ~ucceeas aNd vice versa. We may 
therefore replicate the taDle of success and failure under the conditions 
of ~ITH, wITHOUT, WITh EACH and ~IThUuT EACH which was displayed for the 
cas. of existence only. Note that the case of existence is equivalent to 
the value string U fill, alttiougtl uSing the explicit string is inefficient. 
In the tlble telow the form ,~ ~uLL' is replaced by the form 'IS TRUE'. 
ana the torffi '= NULL' is replacea by the form 'IS FALSE', as values 
returned from the value test processor. 

:---------------~--~-----------------------------------------------------: 

WITH GDINAME <VALUE STRING> s u c' c e e d s i f 

(YALJEl IS TkU[) fiR (V:.LUE2 IS TRUt) OR. (VALUE3 IS TRUE) UR ••• 

wlTH]UT UOI~AME <VALLl STRI~G> succeeds if 

(VALJE.i IS FALSE; A,',L (~~Lut:2 IS Ft,l..SE) M .. U (VALUE3 IS FALSE) • • • 

succeedS it 

(VALJiL IS T~LEJ AhU (VAlUE2 IS T~uE' AND ,VALUE3 IS TRuE) ••• 

'i"'IT~1JUT t.'I.CH DDlr.A~\E ('vf!,LlJE Sn •. INC> succeeds if 

(VALJEl IS FALSE) GR (VALUE2 IS FALSE) OR (VALUE3 IS FALSE) ••• 

., 
• 

--------------------~-----------------------------------------------------
Su~cess conditions for WiTH ana its rnoaifiers 

under test a9ainst a value string. 
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-~---~----------------~---------------------------------------------~---; 

• . . 

WITH ~DIN~ME (VALUE STRING) tails if 

(VALJEl IS FALSE) AND (~ALUE2 IS FALSE) AND (VALUE3 IS FALSE) AND 

WITHJUT 001 NAME (VALUE STRING) fails if 

(VALJEl IS TRUE) OR (VALUE2 IS TRUE) DR (VALuE3 IS TRUE) • • • 

WITH EACH DDINAME ~VALUE STRING) fails if 

(VALJ£l IS FALSE) OR (VALUE2 IS FALSE) Of<. (VALUl::3 IS FALSE) ••• 

~ITHJUT EACH DUINAME (VALUE STRING)failsif 

(VALJEl IS TRUE) AND (VALUI::2 IS TRuE) AND (VALUE3 IS TRUE) ••• 

Failure conaitions for WITH and its modifiers 
under tes.t ayai.nst a value string. 

• • • 

1.5.4.1 S~lection crit~ria A~O clauses. 

We may nJ~ consiaer the Lenavior of the traaitional AND clause. Note that 
there may be a ma~j~um of 9 AND clauses. The sentence will be very 
difficult to com~rehend long before it has acquireo 9 AND clauses. 

! he define the. term SfLECTIU.-CRIHRlu"J to ue of the form 

\'·.~dTH C'-40T} {EACh} ODINAt~t: t(\ALUE-STRING)}, 

suen tnat each tests o~e d~td ~etinition iteM against any value string, 
and mod i . ti e s it as S}J e cit i t! C , across S lJ C h 1.1 a t a values as are a v a i I a tie and 
are requjre~, within one itew. 

The nan t\ N 0 c I a U s If! i s oft 1"1 e for :II 

SELECTIU~-CRIT~RIU~ Ah0 ~~LECTIG~-CRITl~IUh A~D SELECTION-CRITERION •••• 

The criterion for SUCCeSS of an ~~D clause Is that each SELECTI0~-
CRITE~IO~ s~cceed, as per the table above. 

1.5.4.2 Data selection criteria. 

The d a t a s e lee t I on c ri t e r i on i s ra ace up a t an i n d e fin j ten u en t; e r " f 
selectiun-crltt!ria ~hjc~ ~re ur~U together, wnich ffiay include at most 9 
IIi'>L-clau:ies anti ani r,u;,:·er it L.'t;u selection criteria wilicrl <:ir.c not 
members of AND clauses. The conaition for success of the data selection 
c r i t e r j a 1St Ii d tat I .e a s t (i [ • e u t t n e s e lee t j 0', c r i t e ria '" h i c h are u k e a 
together succeed. 

r-", 
'e5.4.3 lte;n self'oct.ion criteria. 

The condition for item selection 15 

that the data selection cr iter ia 
that the ite~-id tests succeea, and 
succeed. In other ~ords, the ttem-ia 
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test is imp'i~itJy ANDed ~~th the data selection test • 

. 1.~.4.4 Some things which will not work. 

(:.... ~The form 

LIST MO < "CAT" ANlJ .~ITH 1 a "D" 

wi Il not work because the item-ia test is implicitly ANOed with the data 
selectio1 crit~ria, ana becuase in this context the A~D must ·either attach 
an item-id tt:st value to "CAT" or generate an A/\,O cla\Jse baseo on a prior 
selection criterion. This wi II generate error message 71. 

The form 

LIST MD < "CAT" OR WITH 1 = "D" 

wi II not work because of the 
aDove. 

Implicit ANDing, and has been discussed 

If you desire the case «(1:::: itA" OR 2 = "8 ft ' AND 3 .. "C"), then it must be 
w r itt e n i nth e f 0 I low i n 9 rr, C1 nne r .: 

LIS T ;10 A I T H 1 = "A" A f\j 0 r; I T H 3 .. " C" rd T h 2 .. fI B" AND WIT H 3 .. " C II • 

Two data values carinot Le comparee Dy the form~ITH 1 .. 2, oecause the 
system h3S only one tem~orary aata area. If this is desi.raDle, an F­
correlative can be generatea of the furm F;1;2;=, which will return the 
value 1 .dlen tne staternE;:nt is true, or tile value 0 when the ~tatement is 

. t a I s e • r II t: d. n u v e f or IT! wOld a tHo ... r I t L t~ n I .. I T h l::::.;i:? =" 1 ,It • T h j s for m . i s 
Cer;rObabl Y more efficiBnt than the alternative I<:oldd Le. 

i<eturnin;J to ttle relationsrllr oetween U-.e charac-ter surroun(jinga value 
aO(1 Ul~ tre'-Itr;\~nt of ttle yalUe oy tht: cf;GLISh compiler, we consider tne 
following eX;,li,'fjle: 

T his \oj i I I co {,j P i I e as t i1 0 U ~ n U! e foil 0 .. i n 9 haG t; e en (: n t ere j: 

LIST FILt:!'i,Ar'1t '50"60' ~dTrt 1:: "20" = "30"::: "40" = '"50''' "60". 

The valUeS which fall Dt:t"een the file nanle 2nd the first succeeding' aata 
definition item wii I be construed as constitutins Qn ILem-id test. Since 
there are no ielational connectives associatea WIth these item-id test 

. e I e m en t s , the pro c e SSw i I I e )( () I i cit , 'y re t r i eve j t e iiI S 5 0 a n (j 6 0 • I t iii j I I 
the r. t est ttl e fI t 0 5 \:! e Itt ned a t due fill i l. i () nit e .Ii ... r lOS e ria ill e i s 
return t 1 e " dIu e 2 0 , 3 0, 4 L , 5 Cl , or I u • I n t Ii i 5 case t Ii e 
succeed. lHhE:f:"lse it wi II fall. T:-iI s resui t f"iJY t;t: unexpecteo. 

On the other hana, the form 

LIST '20"30"40' FILEfiAi'iE '50"60' filTH 1 • 

..-." will 

eLIST 

be h ::1 vel iKe the f 0 I low i. n 9 sen ten c e : 

Furthei, the sentence 
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LIS T II 2 0 ,It, 3 0 n 11 4 0 " F I LEN A M f " 5 0 ,tt. bOlt • 

will yield'the following error messag,e: 

~ (19] A V~LUE wITHOUT AN ATTRIBUTE NAME IS ILLEGAL. -r h e 9 i s t 0 f t his i s t hat val u e s del i mit e d by' loll i I I bet a ken as i t em - i a s 
or i t em ... i d t est va I u e s , that va I u e s a eli m i teo by II or \ w hie h f al I be t '" e e n 
the file reference and the first ,data definition item wi II be take~ as 
ite~-ids or item-id test values, and that all other values in the string 
delimitea by " or \ lid I I be associated with either the immediately 
preceding c.lata definition item, if there is one, or with the next data 
definition item, or it there are no data definition items in the string, 
then the sentence .. ill fail in the compiler. 
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1.5.5 On 3enerating lists wnose elements are Qata~ 

,The historical intent of the SELECT and SSELECT verbs was to select a list 
t:::of item-ids for retrieval of a specified collection of items In a 
~specified order. There was an extension under k77 which allowed selected 

parts of the contents of iteffis to be returned insteao. Th~ intent was to 
be able to present lists ot cata to bA~IC or RUNOFF. There was a proolem 
in the case which includea a sort pass, or in which a list was selected 
imrredia'tely prior to the data selection, which involved the' list of item­
ids being overwritt~n by the results of the data retrieval in some cases. 
This will no longer occur. It was always possible to execute the SELECT 
form of this operation from a saved list. 

1.5.b Multi-line column-header labels in the columnar processor. 

It has Deen the case for some time t~at under certain circumst~nces the 
second and subsel.juent lines of the c;otumn-header labels would shift'to the 
left or to the right. They ~j I I no longer do so. If you nave used 
column-heaoers which slid aroune, and if you fixed the problem oy padding 
with olanKs here anJ there, then the follo~ing comments ~ay be of 
interest. 

The pro c e s· so r w i I I t a k e as the fie I Ll \oj i d tho f a C a I u m nth e m a x i m u III 0 f the 
longest I ine In the column-header for that field or the length of the 
field specified in attriLute 10 of ~he data definition item. This may 
make certain reports wicer than they used to La. The processor used to 
take tne ~axlmum ot the ~idth of the laD~1 element specifiea for this line 

(;-- or the flela J(;;ngth specified in attrioute ill. Ttltl r;roblem occurred when 
,a ~ I abe I' , e I erne n t for a ~ d r tic u I .:1 r I ~ new a s I ~ n ~ e r t han the f ~ e los p : c ~ f ~ e d 
• J nat t fI ::; ute 1 U • Ito C cur r f; d par tiC U I .J( I i I r. the ca s e 0 f f I I e Jet I nit Ion 

t:lements where the tile name was longer tnan the field length definition 
ina t t rio ute 1 U • nee au s e on ' t n e sec 0 n dan (j $ U t 5 e que n t lin est h e 0 f t 5 e t 
woule sn"rink to the fiela {t;nyth speclficdtion, causing all tht! rest of 
the laDel elements on tne secona ana subsequent I ines to shift to the 
lett. If you nave com~ensatea for this by padding an element on the 
SeCOn(l line out to a length suffici·cnt to Justifj the column-headers, your .: 
re~ort may cecome non-cclu~n~r. 

1.5.7 Tot:lll ing data elements of length lero. 

Oata elenents with a lengtn of .zero ... ill nOiH be totalled in the columnar 
prccessor, althougn it w,11 still take up one column in the output report. 

The use::lf Lero Icn9tt1 t:lefi"ents is at oredk tjll,e. They ",iii not print at 
detai I tim~, but tn~f wi I I print at tredh time it desired. In that case, 
ttH:y are avallaole tu 0Vf:fldY ;jdtd ele:aer:ts .. r.fch printe,j at oetdil tirr,e, 

t u t Wll Ie" a fen 0 till t. c; r lUi:: C t (J .:' f i 11 t d t L rea k t I f': e • A r r ,:] n gem en .. S 0 f ttl j S 
nature are usea in conjunction ~ith fun~tion correlatives in both 
attriDutes (dllO b of ltie ,..at", uetinition item to get numoers which are 
the result of operating on totals generated at detai I time. There are 
f a c iii tie s, for ti 0 i n 9 SO fl. t' f air l:i ext ens i v e , mod i fie a t ion s' tot fi e 0 u t put 
structure at break time. 
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1.5.8 Null suu-multi-values and, the non-columnar processor. 

Historicaljy, the noh-columnar processor has terminated the display of 
(~~. s u tl- val u e s wit h ina val u e w hen i ten c 0 un t e ro t he fir s t null sub - val u e , 
_when it ,oj a!> pro c e s sin 9 a sentence w h i c tld ion 0 tin c I u 0 e the controlling 

and depe,dent specification. Thi~ had the effect of displaying a value as 
nu" it it was made up of a serie~ of suo-values, the first of which was 
nuJI. The routine has been modified to scan past the sub-values ~hich are 
null, a1d aisplay the non-nul I sub-values, rather than immediately 
terminating the value on the first nuli. This may affect your non­
columnar reports. The intent of this was to get the same numbers in the 
columnar ~nd non-columnar reports. 

1.5.9 BREAK-ON and UET-SUPP have been enabled for MODEID3 verbs. 

,...-.. ,. 

A MODEI03 vert is a verb which uses the non-columnar processor to generate 
a string which represents the res~lts of executing the data definition 
items on an item, which then exits to special code to process the string 
into the required form. ,The LIST-LABEL and SURT-LABEL verbs use this 
path, tor instdnce. Piote that this is one of the ways to extend.the power 
of the system. ihe user wr I tes' ttle coae wnich is ext:cuted as MUDEID3, ana 
defines a verb whi~h wi II ~xit to ~OOEID3 with the results of the non­
columnar processor~ rather tnan sen~in9 those results to a terminal or to 
a printer. 
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1.5.1Q The Load Previous Value tL~~) operator. 

In prior releases, if a oata definition item in~luded F-correlative~ lri (I bot h attributes 7a n d b and the results of the calculations done in 
" at t rib ute b we red e sir e din at t r i tl ute ], the y h a 0 tab ere P.l i cat e din 

attribute 7. In general t the function processor commences operation with 
no prior data. If attrilute 8 commences with an F-correlatlve, there is 
no prior data set up by any ~rocessor in the system. Entering attribute 7 
there is the result of attribute b, or at I~astthe data r~trieved from 
the iten according to the specification in attriute 2 of tne data 
definition item. It is now possible to loao this data Into the function 
correlative stack using the LPY instruction. Noting that a conversion may 
call a function correlative, we :nay also load the last result of a series 
a f can v e r s ion s w j t h ina 9 i v e nat t rib ute 0 e fin i t ion . lin e i n t 0 a tunc t ion 
w hi c h f 0 I low s the con v e r s ion i nth eli n e • For i n's tan c e , 

t-------------------------~----------------------------------------------1 : 
)ATA OEFI~ITrON ITE~ 

001 A 
002 3 

• 
• 

007 FiLPVj"lOO"j/ 

data definition item mark 
specifies data attribute 3 • 

"il I uivide the result of 
a t t r i.o ute 8 o'j 10 0 • 
contents of data attribute 2 
times the c~ntents of data 
attritJute 3. 

If tais..:ata (Jefinitibn itO::11 is totalled, thtl t.otal generated will 
tie IJa\Jeu into attrit:utE 7 3nc civiC!e.] by 100 prior to output on 
the breaK line. 

Data attribute ~. 

006 :; ,;, i 1 i~ t ::: 8 ] F ; l p V ; n 52 11 'j k ; II * Cit i : ] T F I L E ; C ; ; 3 

Tr:lS ,ldS rather less r.:otlvdtion, Since j·t IS e4ui'Valent to 

V 'J :) r= i :" l v:;· 1 ] "1~: I. 8 J ; II 5 t.. " ; I' ; "* C" ; : ; ( T F r L E ; C ; ; 3 ) • 

Us~ of thtl LPV operator in f-correlatives. 

1 n 9 e n t; r .'i j, t Ii eLi' ¥ s n 0 u I u b e USe u a s t tl e t irs top era tor ina n ~ -
cor rei .:.It i v E: , tH! C c! U. S :'! it: j a s t ti c to t f t: C tot I cad I n 9 t nee ant en t sot ttH: 
teiH)lHdr~ ,,(.)(0 arCd Into ttl';; SLiCk. It toe LrV is USeU at other tloints in 
an F-CLlrr~l;jtivt~' stfctrlSe tr.ln-,;s :;,0.;' rld;:Jpen. In SOHie .cases tr,c'j migt":c. Dt' 

useful, but be aw?re tnat they are subject to change between releases. 

The l?V operator is <ivai latlle tor use in A-correlatives. 
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It 

the increasing use of the F-correlative structure. If the string exceeds 
500 bytes, it wi II be truncated on the ri~ht. In general, if any single 
data string retrieved or generatea exceedS 500 bytes in ENGLISH, it wi.1 
be truncated. A single data string is construed as the operation of one 
data definition item on one sub-value. 

(-'\ ' 

'5.12 T-, A- and F-correlati~e compll~tion. 

The ENGLISH compiler has been modified to allow more complete Checking of 
correlatives and conversions~ AI I translates will be "open~d" during the 

,compi Ie ~hase, and markeo in a more distinct ~ay. 

Sequences' of con v e rs I on w r itt e n i n the form ( CON vI) j (C G N II 2 ) j ••• wi I I be 
com p i led tot ~I e for IT! ( C UN II 11 C U i~ 1/ 2 ] ••• ), w tl i c h w i I I run t a s t e r • Certain 
other minimal improvements of trlis nature have been made. 

A-correlatives may now cal I A-correlatives and F-correlatives using the 
N(ATTRNA~E) form. The treeoi A-correlative calls may be 7 I~~el~ deep. 

1.5.13 Inc/usion of '(text)' in conversion called from an F-correlative. 

The F-correlatlve wi" now 
parentheses. This is useful 
parenthese·s in output Ilt3Sks. 

execute a conversion 
for pattern-matching 

which includes 
and for including 

1.5.14 An extension to the translate. 

" The trans L.J. tt;! , sjnta.x now dllows the speCification of value mark count in 
(:.a.the ite'T, which is the tcHget of the translate, presuming that it is rnulti­
.valued. The form is as fellows! 

T ;1 E ' ... ' f 0 I I 0 '" j n 9 trl,e Cis the V !" C 0 f . the val u e t 0 b e fe t urn ed, i'f 
desireu. if no "he is sr:;ecified, ar,u Ule target is multi-valuea, then tne 
s t r i n 9 ret Li r Ii e a w i I I j n c Iud t;! d II o·r the val u e s 'n trl e 3 t t rib ute s p e c i fie d 
b}l (jA;'le or tUl{':"; del ii·"ted by nl"'OkS. SUD-values are al .... -iys eel imite,j uy 
bl .. nks. 

1.5.15 31~nK j ine sup~resslon. 

".,....-. 

It is no~ possiole to LIST a file w{thout any output by using the form 

This n.,:iS the effect of LrllHin<.' tne [J2':1e header ana ttle column heaaer 
wit n q u t J r I n t j n!:j d lin t; t (; ted c r , i t e ill I n t t" e t j Ie. i fAr T K I bUT E i~ Ai"; E .. a s 
left out of the 5tatement, and there were no aefault attribute definition 
it e:1l S 

used, 
f i j e • 

pickea ulJ troll! tht: tjlt: C1lcticndry, or tt-.e 'CNLY' connective was 
t n e n t he pro c e s so r u sed to prj n t a' b I an k lin e for each i t em i n t he 

e The c () I u r, n uf L r S T ;.; roc e S S 0 r r. a ~ 0 P. e f\ r:o d if it.: (1 so til <1 t tile fa r III 

LIST ONLt FILENAM~ ID-SUP? DET-SuPP 
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will not print a blank line tor each item In the tile. 

If a blank line for each item .in the file is desired, then the form 

LIST ONLY FILE~AME ID~SU?P 
f"~>" ""-e W it I s u f f i c.; e • 

The i n ten tot t his 111 0 d i f I c cl t ion i s to find tho s e item s w h i c h are ina 'i s t 
w h ie h are not ina gill e n f i Ie. T his i sus e f lJ I i f you h a \I e two f i I e s w hie h 
should h3ve approximately the sa~e item-ids in them, or ~f you have a 
saved list which has the desired record keys as its contents. In the 
first case une of the fi les must be selecteo, and in the second'case the 
list must De retrieved. You should then execute the fol lowing command: 

LIST ONLY FILENAME (COl 

which has the effect of printing only 

(780] ITEM "ITEf",NAME" NOT ON FILE. 

tor each item not on file, ~nd 

NNN ITE~S LISTED. 

w her e • f. 'J \;. i s the n u IT, t; e rot i t e In S t (j u n d j n t r. Ii:: f i Ie. 

If the oPtion 'P' is included, thel 1st wil I be sent to th~ prlnt~r. If 
the ass i :; n iii e n tis t 0 d hOI d f i Ie, the n t t1 ere S l.J I t j n g 0 r i n t f I I e can b e 
m 0 ve ct t r :n; a Ii 0 I d' f i I ~ t 0 d '.1 d t <2 f i I!'! dna ill aSs .a ":J e u wit h the EDIT 0 r to 

!" generdte J '..!)iLLCTaole ite,ll wrlier, i:1cly ue turncu Into a list ot ""nat is 0,2.1-I,'. i nth e til e • 

1. ~, • 16 L ::; t t - ,t U J L S t fi' e r: t 0 f i' d '::1 e 0 U ~n t e r sin ;; e a (! j n 9 5 • 

Use 0 t t -I ~ for ~, 'P N • i n ;..<1 2. ceo f t !; e for m I P t wi' I c au set t; epa 9 e n U In t, e r 
tot, e It" t t - '" .j jus t e u jot [1 e r € '1 u j red tie I c: , r 2 ttl e r t h d n r i 'J h t - a 0 jus ted loa 
fielC 0t four clanks. 

1.5.17 ,'1easurin:::; the len9t~; of a oata strln~. 

It is possiblE: Lo obtain tne length uf 
conversion ~ith an argumtnt of '0'. 
at t r' I but e 7 0 r 6. 

a cL..:L:; str ing :;1 us iog the' 'L' 
Sim~ly execute the phrase LU tn 
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1.6 ~HANGES TO RUNOFF • 

. ", RUN 0 F Fha s bee n j m pro v e 0 j n way s w hie h are m 0 s t I'y t ran spa re n t • S 0 me <> d d s 
C.' I and ends w hie hilT! pro ve a s y men e try or uti I j t y are not e 0 be I Ow. The r e has 

. been a sl i ght change to ttlt;l tlandl i ng of upper ana lower case comJlands, ana 
the single-character overstrike and unoerline indicators. 

1.6.1 Upper- and lower-case controls. 

The modification of the upper-cdse, lower-case control structure causes 
the text to go to the case specifiea. The prior form caused the text to 
go to lower-case at LC ~as employeo. The text then reverted to its 
natural state upon UC. This was usetul when termihals tended to be upper­
case only, ana the prjnter woulo execute lowir-case. Terminals which 
handle lower-case are now prevalent, though there are sti I I printers which 
Go not 1andle lower-case. 'UC was modifieo to switch the output to upper­
case if UC was useJ. The new Instruction, E~DCASE or EC has' been 
implemented to turn oft both the upper-case condition and the lower-case 
condition to allow tne text to go to its natural conoltion. 

The for~s AA and \\ cause the text to switch to upper-case or to lower­
cas e i nth e s am e '" a y HI a t u Can d Lee a use the s wo: i t c h • e)( c e p t t hat A A and 
\ \ . 11 a y bel 1; n l' a l.l e c i n <..i 1 i n e • T urn i n 9 0 f f t t'J e con d i t ion " A 0 r \ \ r e qui res 
the use of El •• 

The,f.orms A. \, E., <.ind 0:, "iii produce one ctlaracter ot.upper-case, 10\oier­
case, unjerllne, or ov~!rstrlke, as t.hey wf're previously documentea, butas 

,'~"" the:,. .dill not ;'Ht!viuusly GO. [<-len Will u(~ t.redted as the character itself 
(. i fit i s t ,:. I I (} w e a 0 Y d {; I a n k • The:;;) c k ,] r r u .. 0 f li n (l e r lin e C r'j a r act e r, _, 

. ccntinues t~ cause tne succeeJing cnaract~r to ce taken as a text 
c h arc! c t err <.1 ttl (; r t h <J n d con t r 0 I c r, a rae t e r • Tn i S fli e a ns t hat if)' 0 u 11 a v e 
e xis tin ,: ~ L I', c; r: i t ~! X t hit ri tor ITi S 5 \; C (", ct S I i, lJ;1 .1.- 1 1 • i b / !i ' , t n e u 0 I I a r s i '::J n 
~ i j I u ~~ j'y t' r s t rile r. .J n n t i: e'; .. i I I (j i 5;J;" (J ear u il I e sst h e u a C k a r r 0 f<I' _, i s 
ins 2 r t e u i f l j r (i q tot tr, ~. "'. rr~ t: S 3. ::H! i 5 t r .u e 0 t t r, eli:.' c h a rae t e r it I t 
occurs j, J character string. This was Imptem~ntea beCduse it ~as telt 
t ti C' t t h ';:J S ~! G t '" \. to, ;j n d rJ) s Ii G U I d to e 5 'y 1:'1 fT e t r I Cd I, ~. n J • t fl a t t n e use 0 t 
t ~, (: s.;- (; ~ ] r 'J etc. f" inc ri a r d,C :. e r s t r i n ~ SIS I e 5 S t r e qUE: n t t han the i r use as 
COf,trol :IIjfaCt.efS. 

T h!'.:' :::; I fh i e -c.t. <H act e r tor" 5 aFfect only the succeeaing Character. They 
OYfrrIJt.' ,\ \;1.. or LC co;;;·r,df.,i 

t rl f~ U C ~t'" .:;" L \... com- IT; a r, ,j • 

f () r t L a t C n a rae t e r, d n d t rl e y h a \I e n 0 e t fee ton 

The examofe bplow is an attempt ta display the interactions of 
cor·:;J.rt'~:·. ,.;;,,'Ht.. ii •• ! firs ... ~.dft is tnt v;xt .... lIien \.dS sent to 
t t1 eSc C 0'1 ':: ;;'d r tis t r: ~~ 0 u t ~ .. U t r r (J 'T. ~',,'~ L r r • Fir 5 t, not c t hat 
'is' i!. :1 1 .. 2 1 S C ,j ~ j t ell i z. ~ i..: L·} t r. t:.: sir,; I e - c r. a rae t e r '" a n :1 t hat 
..J I ,,:1 Y S j 1 i.:; .. l. r - c c ::. ':L li t: t u l riC: ;:) I Ii', I e - c n a ( act t: r \ C (j r;.: :.i; eil'l j • 

the severa I 
xui.UFF ana 
ttl e .• I I j n 
tTl e 'a lis 

The fir s t j I r Ie 

capitalized by 
i:; in 

the uC 
Its naturai forffi. 
command, excepting 

The 
the 

sec u II (j 
, a I • 

line is 'uniformly 
The third line is 

to un i f 0 [:1) I ''I S t: r i t 
lines CJntaan a 

I 0 " e r - C d. Se, e x c e;. t tor' the ' i $ '. T fl .~ f 0 u r t han d f 1ft tl 
'A~ text \\' string, ~hlcn is uniformly capital izea, 

~, . 
. ~\:''<Cf.;~ltli\_: u~(~ 'a'. :..fter the \\ tne strHI~; rt:Vtrts tc tu·,.,er-cz,se. Tile 
-,.only ~I:::'y to retrieve the Cdpitdlizatlon uf tne strifl~ 'UC t,r;[; 'Lt.' is I.;y 

the use 0 fEe COlli man J • T t1 us, the six t tt' lin e i 5 i nit s nat u r a I for In • 
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. --------------------------------------------------------------------------
. ~xa~ple of .UC~ .Le, .EC and the associated A ana \ characters. 

fe b • 2 T 1"1 e c 01'[1 fli en tin s t r l.. c t I G n • 

The .* C;:;':Oi,j,<:ind h,as beerl udt..6ea. Hils wi II Inform trle huhOFF processor that 
allot L'1>- fest of the text. in the lin", in ;.;hict'l it occurs is 1 CO~i:",:ent. 

It i.,ust :.;it~~":r toe .?It tr.t: Leginr.If:Y of the line, or elfter anotht:r CO;;IiT1afld 

in d Ci;;i,7, ,';fhi line. It is dlwdyS the last C0f1111ldntl in a line. This d!\OwS 

t ext t u :)t:' C 0 rim en t to; d 0 u t, <.l n d ttl € j r. ten t 0 f :;; E I\[) san d L H A 1:, s to i) e net e () • 

H Y f' t i ',; n 5" :: Ie ti d res u r r 0 un (1 c C U Y a I ;.; t1 a lJ e tic c t'I a rae t e r s w j I I a I low a w 0 r u­
L r E: 'J " un :"1 i e :) i ;..; r; t: n . I n t j I J .:;, n II jus t I f y i1l 0 u e s • T hat i s t i fat e r m i s a 
CO~cdt~n3tion of t.o wares se~ar~teJ uy a hyph~n, clnd the I ine overflo~s 
wit tl I, nth e s cC 0 n d . ;; art 0 t t t! e t e r m , the nth e fir s t par tan d the n y ph e n are 
left In the line, and the next line js com~encea with the second part of 
t rl e ... G r .:. • 

Sir:; i I d r I " ita j i n e ill 0; t: SOu r G': ~< e)( t t e r In i n d t E: S .. i tr! ;,1 h Y P h t::! n pre c e e a e d 
t y b n ,1 I ::;. r,,:. ~i <.: tic C i! d r '-' (.: Lei, CI rll; t r. e f j i S let. ~ r d c t e r I n t:-I e n ext j i n e i $ <l n 
alphabetic Character, then the last ~ora in the line and the hypnen ~j II 
Lee 0 n C cl ten 3 t. e u .... j tri the fir st •• G r u i Ii t r. e n ext I I ned f.;J 0 U t put to set her 
in a line with the hyphen between the two parts. If there is a line 
o II t: r flo w "r; i c r, () C C U f S d L r j p~ t r, I 5 ,.'i roc E: S S , thE: h Y P hen d ted \<II 0 r :j w i I I b e 
hanoled as above. What the ~tucessor wi I I DQl dO .5 remove the hyphen. 

e If ttl e ;, y ph.:: n (hi e s not 1:.3 vet tl i 5 lo'" ,.Hi j ;) 9 , Ul en t r: e b a c k -a r row c t"l a rae t e r 
may be place~ in front of it to suppress this action. 
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1.6.4 A chang~ to HIlITE. 

The hight ight commclnd no longer causes a break in the text. This allows 
parts ot paragraphs to oe nighli~hted in justify or fill mode. 

a'; The execution of the hilite command has also been modified so that if the 
eterm .HILITE is the last character string in command line, then it is 

.Quivalent to .HIlITE UFF. . '. 

1.6.5 A note on SECTIUN spacing. 

ConventiJncllly the .SECTION command is folioilOled oy a blank line before the 
next par3~raph starts. Since the SECTION command causes a break which 
terminates' the preceoing paragraph, ana since the text fcllowing the 
SECTION commano is placed ifllmeaiately into an ouput I ine and output prior 
to. a c01siaeratlon uf the next tine, the blank line after the SECTIOh 
command :an be avoid~o by not indenting the first I ~ne of the next 
par a 9 rap' h • T hat l s ~ i f tnt: pro c.e s s 0 r' doe s not k now t hat the. n ext lin e 
starts a paragraph, it wi I I not skip' a line. It may oe necessary to use 
an INDENT MAKCIN if paragra~h inaentation is desired, however. 

1.6.6 ~ew options. 

The U opti·on has tJ€en aocea to force tne .. hole Rl;:~CFF output to upper-
case, if that is desired. TIie J option wi II sUPlJress highl ighting •. Tne C 
option wi II suppress the .CrH\d~j and .READ commands if it is desired to 
RUNUFF 01e element of a cnciinec or treed structure. ·The I option' will 
causeUle niLoe of tt,e next i ten, to Le uutrut by KUI.DFf to be placed in ·tne 

. I a s t I i 1 e 0 f the I.] s tit e [, 1". () ;... G ~ f • T his 0 f use I>l i t h rei a t i vel a r 9 e 
I.:\.docum~n·ts. T~e 5 ol)tion, ... nic.ti suppresses unat:rlining and o'llerstriking 
.remains. 

1. 6. 7 0 t tl ~ rem In e n a at ion s • 

'you ~iill note trlat the seCLoence <<.( will tab over to the third tab if tabs 
are set. and tndt right taLsare tore co-op~rative. Note the discussion 
in the spooler cocu;r;entaticln unuer Sr'-ciJIT on retrieving hold tile entries 
for execution oy kUhUFF. 

The .RfA) or .CHAI~ {FiL~~~~~} ITE~~AME commands allow any form of the 
file narne <lOll i t:;;.li nCirlt. COF';'ients l1ay SUCCee(j tne .KEAu or .CiiAiN command 
in the line If the itr;n; ndme is te.rntinatea with a trailing Clank. 
Executdble instructions in tne line ~fter a .R~AD wi I I not be executed. 
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1.7· CHANGES TO PROC. 

c-.7.1 The GO Command 

In RaO, tne PROC branch comruand, G or GU, has been extended to altow tor 
variable branching. Specifically, nil; user may use commands of the form 
GO A or tiO An, where "A" and "An" reference specific parameters in the 
'primary input buffer. These commandS will cause a branch to the label 
referred to by the contents of these buff·er parameters. Note that if the 
label referenceo does not exist, the ?ROC will simpl~ continue with the 
next stateiilent following the branch instruction. An example follows: 

:----------~-------------------------------------------~-----------------• · . 
.. • • • 

001 
002 
003 
004 
005 
006 
007 
• 
• 
• 

PO Define PROC 
;n Clear input buffers 
) ENTER MENU NU/"lUEk. • 
$1 
I P : 
GC Al 
)(-liIjItALIU kESP(JPiSE! 

Point to parameter position 
Get response from CRT 
dranch based on response 
Missln9 laoel number 

( )( a rq. leo t " G CAn" Co 1:' man d 

The ) e co f! (j 'H yIn put t u f t e r 

It'f, s.::cold:,rj l'l;.;ut t.ufft.r is now IOiJJ~(j \'.ith daLl train several system 
~,rcce$sors, hlOSt notauly UIE.' spooler. information sllet"'. as last nolo fi Ie 
e r; try n \ I ,., t e r i s () I ace a i n t c t t'\ i s but f t: r • ;' 0 rei n tor r.: d t ion 0 n t n j sea n (;, e 
fOlin,j in tr,;3 ~r(Joler c:oCunlt;nt2.tion in trle ?LRrp~iiK.rILS ~nanual. The uSt:r 
S h (. ; . .;I'~ Ii:; t e U ,.1 t tile s to cor. dar Y' i r \ ~ u t l u f rt; r I s a ~ 1i. L:t t e :11 par a rye n tit y a fl d 
th~t it its contents art; to Oe us~c, t.hls shuulc Le done immeaiately 
s u t s e lj u e j t tot h e -e x e c I.J t ion 0 t ttl e pro c e S so r w tii chi 0 a u edt h e 0 u t fer. 
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1.8 ~80 BASIC IMPROVEMEhTS 

..,,, There are many areas of impro-vement to Basic,; They can be general Iv C'I broken down into External d iff ere nee s , Speed Improvements (both in the 
'ecompiler and in the run till1e package), and new or flloaitied Basic. syntaxes. 

Of tnese only the external differences can cause u~grade prob'~ms. 

1.8.1 BASIC pr09ram ti Ie structure. 

On the old systems, Basic source f ile~ had no structure. Sourc~, object 
an d s y m b 0 Ire c or d s we rei n t e r mix e d on the f i I e s • T his c I u t t ere d up the 
files and malle it difficult to manipulate only t.he source programs. 
Object c:lde was frequently cataloged into the pointer file for the sake of 
run time eff iciency. This caused ~roblems beiause anyone coula access 
programs in the unprotectea pointer file. Also the object did not get 
saved/restored with the account, o,n an account sa-ve/restore. 

Now there is a fixed structure for basic source files. The file MUST have 
a dictionary ~nd a separate llata level. The Basic source programs are 
stored in tl'le (lata le .. el of the file. The cOlllpllcr writes the object and 
the s y 11 J 0 I fill:! d son ere cor din tot he d i C ti 0 n a r y • T his ma k e sit mu c h 
\impler to manipulate the program source. It can be LISTed, T-DUMPed, T-
LOAJea, anu so on, ~itno~t ~avin~ to sel~ct tne source ite~s. The object 
r e cor.J h:l s t fl to: sa rn e for mat a sap 0 in t e r - t i j e r ec 0 r cl and sot h e d ; c t i 0 na r y 
tiD" pointer .~ust have :1 "0C"in attr it;ute o"ne. The pr i.nary advantages of 
this .n~w format are: 

'. 1. The Object. can now tie protected with acctss/upcate locks. 
\:,.' .. 

2. Tne Jbje~t saves/restcres with the account on account-saves. 

3. Ttlfi.':i:Tt',Ltj(, tur.ctivn IS not nect"ssary tor run tj,l!e efficiency. 

4. Th~re 13 less uisk s~ace uti' ized ~na fewer steps to perform. 

'i . . 
coce 

The ~3sic 0eDugger 
ir;te~1f j ty. 

can tel I tre name of the i t e man d v' e r i t 'J t Ii e cbject 

1.8.2 CAT4~JLec ~AS1C pro~rJrs. 

5 i r. C c t ~1 = () U t ~. tJ t . 0 f. t II e c i..J ".' 1-' i Ie r i 5 t :1 e s d:1i e d s the 
ChTALJG jncer kll i:lno earlier releases, tne CATALOG 
have cnanged meaninq to soree extent. aoth are now 

result of the 
and OE:CATALO<.i 
TeL-II verbS. 

'II:.: r b 

veros 
They 

ft.:quir.; Lr;t,; ;j,,::'i~ ~f(J,-"idi, t.lt; l,tliile and one or more explicit item-jus, or 

a '*', T' e c II ins, t ii, ,-i $ U sua I, 0 r t tl d t <i lis t b e i net f e ct. I t a Iso mea r. s 
t hat 'i iJ ,j C d n c ~ t diD J ~ I I 0 f t tl e t d SIC pro 9 r a If. sin 0 n e f i I e lJ y l.i 5 j f. y the 
Ct,Ti,LJlj lelL' O,ili LdlCt;, ClnU 5liidlc:rlt .,itr. U1e Ci:.,C~d':'LuG vero. 

The efte:t at lhe'CATALLC vern is to point to the 
pointer to the object eoOe. The CATALOG verb 
through the ~seudc-Ioauin~ ~rocess recuir~a uneer 

ftle which contains tne 
no longer' neeos to go 

;;..77 and before. 

/"',--.." .::';4t,' ~ ~ ", ~ -- A .' :'; . ~ ~ ••. ~, ... io"\ ' . I ' . ",; ,.Tn€. ;,c . .lnl')·J Of. t',lC LcC,.Ti4L~C v<~r.) H,15 \",.'.HI:';~C <.!S ;'/0::11. it Las Ltd:: primary 
wn u r ;J 0 S :: ;) f ' r e :'; 0 v Ins t tl e 0 to J t: (. t C () des t r Ins r r c. rf' t h t Sy s t. e nl • T h j sst r i n y 

is pointed to oy the pointer record in the dictionary of the BAStC program 
file where the program resides. The program does not need to be cataloged 
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in order to use the OECATALu(' vere,. It will also remove the pointer left 
in the ~aster dictionary by the CATALOG verb if there is one. Tne 
DECATALO~ verb requires the na~e ot the tile in which tne BASIC£programs 
are stored. 

(eNote that with both of these verb the BASIC program tile name and the 
. program name are the only parameters usea by the system. The basic 

program name is transferred to the object code pointer as ·its name, ana to 
the master cictlonary pointer to the dictionary of the BASlet/le. 
Similarly, the ooject pointer .. ill reside in the aietiona.ry of the tile 
which c01tains the source program in tne data section, and the pointer 
which results tromtne CATALOG verb will point to that file, and the verb 
requires reference to the tile. 

1.8.3 SPEED. IMPROVEMENTS 

M u chIN 0 r K has <:1 0 n e j n t a s r..: e e Gin 9 u P tl a. sic. U b v i 0 u sly m 0 S t 0 f t hi. ski n dot 
. work is transparent to the user. The tiasic Compiler is now two to three 
times faster than on k77. This will improve programmer productivity. It 
may also help to reoute system aevelopment time. The compi ler is now 
doin~ more ~ork tnan It used to. Optimizing logic has· been added to 
improve run time performance especially in the areas of IF statements, 
literal ~rray sUDscripts, anu concatenate functions. Other areas of the 
run time package that have notably im~roved are al I dynamic array 
functions. locate function, case statement and format masks. 

1.b.4 BASIC DE8UGGER 

(Aon "'-17.t1e use of the bA~:dC ~e()U9ger required the generation of a symt'oi 
"'. tab I e j t e :n • T t: j. s rl a J the nan e 0 t t rl e pro y r a 01 j... r e ceo e d b y a n a s t e r i S k, e 9 • 

*?C~\. In ;....uC, the SYf,iLOI tCiLle is erTiteudec in the Object code .. hich is 
rlacea i1 the cdtaloy spbce •. The nchugger, therefore, has instant access 
to ltI8.syr:!r;ul table, ar~u ou iongt!r requires tne use of ttie 'Z' commanu 
except ~1~n access to the source coue is requlrea. In addition, a numDer 
of changes haVe been ffidue tu th~ averal I oebugyer structur~ in oreer (0 

·oe 

cor r e c t 3 n u ii' c e r 0 f pee u lid r pro u Ie!'· s ... hie h arc sew i t hit 'i LJ S e • t... 0 te t hat 
the uSer lli3, still sup~·r~ss yener<'ltion of the symtJol t30le oy using the 
tS) opti:>n 'wher, cor.;pi I ins ;:;rograms. 

Its h 0 u I j dis 0 t: e r. 0 t e li t tl d tau s ern 0 w r e Q li ire s S Y 5 2 prj v i leg est 0 use 
the ~asi: deouyger. Ttli~ ~r~vents users from making unauthorized changes 
to data durin;,; reporting <11"1(j UdL:i ent.ri. j:dso, ant: .. com:nand Ii·?" oas been 
add e d w tI I c h w j I I a i sui a y t Ii e cur r e n t p r oy ram n am e an fJ lin e n u rn t; e r • 
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1.8.5 SYNTAX IMPROVEMENTS 

There are a number ot minor syntax changes designed to reduce programmer 
C.effort anQ to lncrt!ase the reaaabi li'ty of the Basic pro.9 ram. 

1.8.5.1 C,ange to the OPEN syntax. 

Note that the ONLY change to require a possible source code change 
OPEN change. 

is the 

OLD NEW 

OPE:" 'O','filename' OPEN'DICT','filem4 

The word DrCT must be e.plicitlysupplied to open aaictionary level file~ 

OPE'4 ",'filename' 

The leading null expression 
specified as 'OICT filename'. 
the ter;ninal. 

OPEN 'filename' 

is oj.;tional. Also tl1e file name may oe 
s i m J:! I i f yin 9 the i n put i n 9 0 f f i len a /TI e s fro IT. 

1.8.5.2 T~e DATA statement. 

(e Q;.Tt- x D ,\ T A x, x , x, ••• 

rulli.ple ex~re5sions are; r,oin allowed tin the- GATA 
e x I' r t; 5 5 i ;) n L" t; C {) ill f~ S ttl e 
~rocess. 

i: X T { A ,C T \ C a , d f1l , V m , S 'V [;1 ) 

DELETE(aa,am,vm,svml 

res p or Sf~ 

1 ;.; S :: " T ( a 2. , a iti , V ill , 5 V rfi • r 1 t: \'1) 

REP _ A C [ l ad. a Ii' , V ,\1,5 'V 1Ii, n e ... ) 

to on(:o input request 

tXTkACT(da,am} 
DELlT[(da,arnj 
I :.51: K T ( G G ,. d Hi; n t:: Vol J 

REP LAC:: ( d a , a iT ; f\ e,-. ) 

statement. Each 
t rom the C h,!l H. t: d 

T r ail i n:.J Z u r 0 S..J D v a j u e 0 r v diu e '1 <J r t". c Li U I. t s 
t hat i nth e 1 ;-'1 S E K T ,J. n c 1"'. E r' LAC teo r;; T <l nus i t 
t!efure tle neV. val.ue I:luSt ue a st:fl;icolon. 

eHe 
tl'lt:y 

no lon~er required. ~ote 

3re crr:itted tt'le aellmiter 

1.d.~.4 A ne~ EXTRACT syntax. 

This 
the 

is a direct replacement tor 
source coae clasier to reao and 

oa<am,vm,svm) 

the EXTRACT stateo:ent that should make 
un de r s tan a • Note that t r ai lin 9 zero 
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~ubvalue or value mark counts can be dropped. 

1.8.5.5 A n~w REPLACE syntax. 

da(am,vm,svm)=new 

This is a direct replacement for the REPLACE statement. 

1.8.5.6 Tne IF ••• ELSE form. 

IF x TrlEN ~ULL ELSE 
IF NOT(x) THEf'.j 

IF x ELSE: 
IF x ELSE 

The THE~ clause of an IF statem~nt is optional jf 

pre sen t. 0 n e 0 r the 0 ttl e r tl U ST. be pre sen t • 
the ELSE clause is 

1.8.5.7 T~e LUCATE(} THE~ form. 

LG:A rL () t.LSE 

A T~EN clause has been aaaed to 
:'" statement no.. (} c e r ii t t 5 >:-X d c t I y I lye ("e 

1 • b • t·. 1 , ' '\ i.. h· i n h j b j t I 0 ri • 

R<£tj Ct .. 
0{t.;,;f Li:F 

LUCATE() (TH~~/ELSE) ., 

the LOCATE statement. 
the new If state~ent. 

\ 

The. LOCAT£: 

Th~se c~nldn0S incre~~nt/c~crement tne creak inhiLit counter. ~ote thdt 
trley,.::re cUf!11:uL,itIYt!. If t ... o i:';;,EA~: U-Fs are executea, two 8R.EAK UNs must 
be execute~tG re~tore a Lreakacle stdtuS. 

1.t.b.2 i:Ct-;l: control. 

E C Hu (Jr'. 
C:nJ t:;fF 

[?"'" The:se conmanClS turn the system echo-back on or of f. e s:; ~. :. r ,; ; s t tie t c ~1 ,) {) d C k 0 f t t r iii i n ,1 lin put • 
They may be used to 
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1.8.6.3 Format Masks 

The form3t mask has been extendea so 
format ~hich is the same' as any of 
system 'J' (aate) conversion. 

G' ' 
"8';0.4 ,'1asked input. 

\ I 
I~PUT ~{x,y):variable maSk 

that the user may specify 
the valid formats for the 

a date 
standard 

T his i sa' V E to<. Yeo IT, pie x i n put f LI net ion! I tis cap a b leo f rep I a c in gas rna n y 
as twenty 'lines of ~dsic COCe useo in screen input. Its functions include 
cursor addressiny, output masking, editing, error messages, input masking, 
an~ exce~tion trappinge 

This coml1and itself is used tprthe a'ctual entry of the data., 'Ancillary 
functions can be performeo Dy the c~mmands described below. In the above 
example, "variable" represents the name of the variable being input, and 
"mask" represents a standaro EVOLUTIUN format mask. It the variable being 
usee alreauy hdS a va1ue it will be aisplayed at the specified cursor 
add res sus i n 9 "(I) aSk It as the 0 u t put :n ask. key a r die s s , the cur so r I s 
po sit ion e d one character back 0 fll X " in the "/11 ( X , Y )" s pee i f i cat ion , the 
prol1pt cn,J.(acter is printed.ano input is requestec. If the user presses 
the return Key, then W~ldte'ier uetault value was there before w(11 be 
acce~ted. Uther~ise, the input wil I te verified against the mask, and, it 
ace e pta 0 Ie, w i I I bed s S i 9 ned to" Ii d ria 0 I e". 1ft h e ma s k con t a ins a 
decimdi jj~it speCIfication an~/or a scaling factor, then numeric chec~ing 

", , w i I t b e ;J e r tor n; e d • 1ft h t.: m d S K con t din s a len 9 t h s pee i fie a t ion ( e 9 • 
(aRfllO),·t'1en lengtn checkiny ... ill L,eperfvrrneo. It thelllask is 'u' (or any 
.. 0 t r, e r val i d d ate en a $ k) t tl e n a d ate v e r j fie a t ion w i I I b e per for m e d • 

t'i 0 t e t n :1 t Gat a i s con Ii e r tee . 0 n 0 u tp u t, a r, a i n 0 u t • T tl us, i t 'i 0 u .. j $ tl t 0 
input a ' cate, tne tlefaul t shouitlb€ storeo in internal forrnat, wi' 1 ~e 

Cispldyea cHI(; inDut in Ol.itput forfllat ana will De placed back in trre 
Ii a ria 1..11 e I n i n t ern:1 I t c r r:! 0 t. t'lO t e <i Iso t h d t the' Y.' i san u mer i c 
charact.er Verification symtol. 'rhus, tor f:xample, if the statement 
ex t:: cut e (j i s I i l PuT) ( 2 v , 1 C I : S DC. 5 r C ';:, I. % - i~ % - i.1. % %' an (j the a a t a en t ere d j s 
423-15-bd9i' then SGC.Sl::C I';i II contdin the value 423156097. If an error 
concjtio~ IS encountereu, then d messdge 1$ printed at the bottom of the 
s ere en. S 0 iii,~ S i ,jl!J lee x a ;n i-' I est 0 I low: 

:---------------------------------------------------------------~------~-: , 
• 

INPUT ~(25,2J:INV.OATE 'e' 

Ii.?0T ;';(35,7):;.\i"ijU,'~T t~,2,' 

INPUT ~(O,lO}:DESC 

Inputs a date. 

Inputs a dollar value. 

l~p~Ls a tbxt field ~jth 

a length specit ication. 

Inputs data with no mask. 

S d n, t-" I e II I ; J P I,) T .i." S t d t t: iiI e r, t s 

" 
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1.8.6.5 Other INPUT forms. 

lii?UTEKR expr 

1~?UTTRAP 'xx' GUlU n,n,n,n ••• 
or 

INPUTTkAP 'xx' GUSUB n,n,n,n ••• 

INPUTNULL x 

These are all support functions for the new form of input statement. 'They 
allow the USer to tai lor the Ir-..PuT function to conform t9 local standards. 

INPUTER~ caUSeS a message, spec i f ied by "expr", to be pr Inted on the last 
line of the screen. This differs from an ex~llcit PKINl statement in that 
it sets ~ flag indicatiny that a message has been printea. Thus, when the 
next valid entry is made the Systefll will check the flag and clear the 
boltom line. 

INPUTTRA? al lows the user to set a trap for a particular character or 
characters. Each character in the string specification corresponds to a 
I a t; eli '1 the G lJ TOo r G (j S U t c I a L 5 e • T h us, for e x a Ii: pie, itt rl est ate men t 
I~PUTTRA? '_XI GUlU 10,20 is ex~cutej, the subsequent entry of a 
character ... i II cause a branch to "lC" and ttl€ entry of 'X, wi II cause a 
branch to "2u". The GUSUb fOriT: of t:--lis ex~ression will.cause a subroutine 
call to ::e issuea insteatl. Caulion- tnE: subroutine RETuKN statement will 
cause a rt:turll to tne st<itement foll(; .. in,1 the Ii.puTTRAP statement - riot 

lethe one followinq the IhPUT state.-:·ent. 

··T~)e l'iP~Hr,UlL statement allo ... :; UH~ user to aetin-e a Character which is to 
s i q r: if y ttL'!, rJl d t t' V e r (! e f OJ u i t Ij a I u e V! d S ~,r e s e fi tis too ere p I ace u t y the 
r·,ull strin.1_ Thus, it the stz,te.llent I:,PlJn.U:"'L 'I' is executed, the 
sut.saquent ,-r,tly ot ~ '/' ~ndracter ,dll cause a (letaulte,j value to go to 
nul I. i<;. t e tt 1 d t . t 11 e u eta u I t c r. a rae t e r i st. ) 0 iii e e x a fIl pie s t 0 I low: 

:--------------------------------------------------------~---~-----------: 

INPGrTKAP '*/' GGTL 1~J,170 

INPUTNULL 'OJ' 

Uisplays error message 

l.cfuses brdnctling ire j ther '>;.' 
or 'I' is enterec:. 

Causes the • flit character to nut I 
ut:tault!; in i:'f'!..,J st.:lte;n8nts. 

c X d n pit) S 0 f 1 ;. t' U T L i'~ ~., 1;', r> LJ r T t. :..~. d n c I ,; tJ U r f; oj L L 
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1.9 ~YSTE~ MANAGEMENT CHA~GES 

~ The process of management of the system has ·not changed a great d~al~ 
(.ThiS sect ion llii II note var 10US changes which may affect the management of 

. the system. To a great extent this will be a cross-reference to things 
already noted~ . . 

1.9.1 The '0' response during fi Ie restores. 

When a tape reaches the end-ot-tape mark without having finished the 
routine Ift-ilcn it i_s executing, it wi II send the "mount next tape" message. 
W h en the n ext t d P e i s n! 0 un ted, the pro cess - w i I I wa i t f or the c h a r act e r 
'C', at which tiflle it wi II check the' tape laDel ·on 'the new tape for 
admissability. If it does not like' the tape lab'el, it will say so, and 
w~it for the tape to be changed to the correct tape. ana the character 'C' 
to be entered. 

PIt may occur that the tape that has mounted, which had a label that the 
processor did not like, ~a~ the correct tape, however. It Is now possible 
t 0'\ e :< e C :J t e ttl ere s pori s e I U • , fo r 0 v err. de. T h j s \oj i I I c au set h eta p e 
accept tne ne~ reel without continuiny to complain about the label. It 
may also cause t~e processor to complain about the label on the next tape, 
a tf; hie fl t i i;~ to! t h t:: LJ S e 0 t t fl e f G' res ~ G n s e j s r e C G HI rn e n u e d • 

1.9.2. _GroJj::; forHiat errors. 

," G rOLl p for ,I! d t err \) { S have he en OiscLssed 
,-j h i C t~ :n dye nco un t e r 
f,le .. illenter a 

e I sewtiere In this document. Tnc 
I,A va rio US!, r 6 C e S S 2 S 

.reaJi"n~ or wrlt'n~ a 
grou~ fur~at errors oy either 

~rOU0 fermat error nanaler when a 
S r 0 U P tor;1i ci t err 0 ( C ,)(1 w j tI 0 n i sen C (, U n t ere u • 

r ') f: 'J -: fin I t Ion 0 tag r 0 U p. 

The ter';, qroUf·' is us~rJ to s.pecity one 'ouchet' or staLJse: A tilE is {"ade 
Uj: (,f ,:1 cQII,;ctiori uf "Sjr;)u;:Js, Slier, that ther,:: are the sal.,e nu:')Ler of 
'-j{CJl .. ;;S:l:i trlf; nUT.tier specltiell tor the mocula of tnt: file. Put another 
wa 'y. tnt: :1::) ''; u j 0 0 f t tl e til~! S pee l t • est fl e n u moe r 0 f 9 r 0 ups w h • c h m a k e up 
the file. 

Thl~ h.lo,nin, dlyorith::: t.:JH;S ttle s~ecified item-iu dnG decides in wllich 
group It" is or shoul~ Ud storeu. The tile retrje~a' or storage routine 
the n sea r c he s t h d t g r 0 l:~. tor the s () e c i fie d i t em. The has h i n 9 a I go r i t h m 
flay':';S ::':ll;;"~i;lt oi <.lS ':Ivluifl\._ tflt; itt;f;-IJ uy the [I.oGula tn order to obtain 
t~e rt!:;i31 nde'r.. Tid s rt:I~<..1i f;df::f IS U,t;n trie 'grour. nunioer t, and spec if i es 
tnt: dfOll;) .. i";iCf, is ':.u 0e S2<ircnt:: ..... 

~ i ttl i n e 3 c h 9 r 0 u p the i t e IT; S are s tar e d p h Y sic a I lye n d toe n a • E a chi t em 
i s ,-,. d;j e ..I;. v t ,J co u n t f i to I u, a he y, a L t' t ned a t a • Tn e ;j 0 c u me n t. at ion for 
this system has conventionally used the term 'item-ia' in-place of the 
tern; 'key' .. It r.:::r:,lins til3t ttd': it~'r:-id is tile Kt'y which is usee to loah 
up _the locatton uf the item. 

er!le count rielo ':;Xlsts onl'j ip a file re~r~s.;;.tdtjon of tile iterr,. 
sixteen-bit bIliary nUlilter, suer, ttlat U-ie tdyh-oraer tdt is 
rep res en ted i nth e f i I e j n t.. SCI 1 hex a a e c i fll a I not at ion, a n a ass U c h 

This manual is prepared tor TI::ST PU;;i'liSES 
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up tour bytes of storage. It immediately precedes the item-jd in the 
fi tee If the item in question is the first item in the group, the count 
field stlrts in the tirst aata byte in the frame. If the item is not the 
first item in the grou~, then the count field starts at the first byte 
aft er the t e r rr. ina t Ion rna r k 0 f the I a s tit em. 

~ h e co un t ·f i e I a j sus e cas a poi n t e r tot h e end 0 f the I tern. r he e n a a f 
. the item must be an attribute mark tollowed by a segmen~ mark. It the 

count field does not point to this pattern, there is a group format error, 
and the group tormat error handler wi II be entered. 

1.9.3 Transient group format errors. 

The group ·format error may be transient or real. Transient group format 
errors wi I I be encountered it another process is writing an Item into the 
group at the same time ttlat you are trying to read an item in the group. 
The read without upaate routines, notably EI\GLISH, kUNlJFF, and PkUC, will 
not chec~ the group locks ~hic~ are set Dy the upaate processor·. In the 
case th3t the update processor is in the middle of an update, the various 
frames in the chainwhlcn makes up the· group may not all be updated 
synchronously. There is, in other words, a stochastically-determined set 
of conditions una e rw h i c h a ~ han to rll group for III a t error will occur, in 
which case tht! error hanuler wi II oe enterea. It wi II normally not f Inel a 
group format error, ana wit I exit back to the process it was executing 
when it s~nsed tne group tor~at error. 

1.9.4 Real group tormdt errors • 

• '. A rt:al group format error IS senst:o if HIe count f ieid does not point at 
(.an attrib~te n:ark, seyment n,arh seQuer:ce. T~iS may occur if the count is 

wrcn':J' or It tne data at tiit} erlo of t!""e Ite!" IS wrong. 

The count fit: I u j 5 tHdl nIt e I \' w r c r 9 it any or a I jot . the four digits .. il i c h 
nlakf up the C0i.Jot fielo arc not ASCII tlexaoeclmal digits. which are X'3u' 
- X' 39' :.> r i(' 41 f - X, 4 t, " w h I C II d r e 0 -9 and A -F. 

The end J fit e;n 

A SCI I hex d. II e c i i:i a I 
(j...lta nct, De 
fJisits, . .Jr 

.... rong 
it th-= 

I f the 
to r. c.. 0 f 

count flel~ contains the wrong 
i ten: J a t a i sac t u a I I y w ron 9 • 

The en (j 0 fit e In d a t a ;;, Ci y L e irI ron':} i n ~ eve r a I \00 a y s • 1ft h e i t e m i s 
containe:! in a frame, ttH:fi trie epa ot i tern oata may be wron] in the ways 
that the tne count fielu Iilay Le .. (On9_ 1f the item s;:..ans a frame 
bounlJary, certain otht'r ii,t;:CLanisns come into ptay. It d process was in 
the pro:ess ot Updating an ite~t to the extent that the first frame 
containi1.o the item "'.)s written to ~jsc,but that the last frame was not 
w r itt en .. n e n tIl e p r (j C e s s ... a-sin t f: r r u~. tell t) y so met h I n 9 I ike a col d s t d r t , 
t tl en a ':1 fa u 0 f v r 1:1 ate r r u r .,. i I j () eeL. r • Itt he 0 v e r f i 0 w h :j n die r bee 0 m e s 
contuseu, the frames dtt6cnbO tc d grouo may ~e aCSUlred py another data 
f i 'e ".Q r ":J 'f a iJ r i n t til e. f i, e u Itt t: r e n c e S n 0 U loti e 0 b v io \J son ins pe c t ion , 
using the DUMP verD. Print tiles ·do not normally contain attribute or 
value IT.dri'ls dna .:lata fj les lIO not normally contain carraige-return, I.ne-
feea se.q.Jences. 

1ft he ::l a in a ~ e d f r am e i s t tl ere sui t 0 fan inc 0 m p Ie t e u p d ate, the n t he 
(a. a iff i c \..l I t y I;) I (; C <, I I Z ,~ (; • r c l ;, i I () f t r·, i S 'j r (J t.. r .. iii u:) u,j I I Y d t ten (J tot h e 
"'matter. If the Od'1I3';:)t: a;,;{.n::ars tu UI;; Olt~ to co-o..,nersrlip of the trame. the 

problem nay be greater. In Uiis case it is uest to ieave the frame with 
the frane to which it has a back-link, presuming that the data is 

This manual is prepared for TEST PUkPGSES 
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consistent in that chain. Then cut the forwaru 'ink in the spurious chain 
ana terminate the group. 

The effect of the group format error handler is to termtnate the group at 
the end of the last consistent item· and cut the forward link out of the 

l'illllll.last aCCefJtdble frame in the group. The rest of the overflow is 
\!IJintentionally lost, becaus.e of the effect of having two copies of the same 

frame referenced in the overflow Chain. 

The one case in which the group hill not be terminated is when a print 
file has llIeanaerea across the base of the file. In this case it is 
probably best to recreate the f lie and selectively restore it. The old 
file pojnt~r should b~ thrown ahay. Do not use the OELETE-fI~E verb on 
the old file, oecause this hi I I further muddy the condition of the 
overflo~ handler. 

1.9~5 Recovery from group format errors. 

Sin c e the 0 v e r flo w ha n die r w i I I c. hop 0 t f 9 r 0 ups a t the end 0 f goo d d a t a , 
the recovery strate~y is ~o identify the file affected ana do a SEL­
RESTORE on the file. It is llest to do thisas soon after the 9r?UP format 
error is noticed as possible. 

In this context, note that the organization of tile-save tapes written by 
R. 7 7 and I ate r r e Ie a s e s put S d. n e r. (J - 0 f - f i I e Iii c.i r hat the end 0 f e a c h 
account, and d tape label at the ~eginning of each account. This means 
that the r~el upon which the neeu~~ f j Ie starts may oe mounted, rather 
ttl an s tar tIn y at the b t::: 9 I r. n i n 9 eft he tap t • 1ft tJ e beg i n h in got the 
r e tl u ire a u c C \.J [5 j nth t: fli i u c leo f t ~l e G e sir e d ace 0 t1 nt, ttl e an fj 0 p t ion . i s 

(.to be used • 

• 
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1.10 CHANGES TO THE ASSEMBLER 

CIIOe1 Assembler Directives 

The Assenbter has been changed to suppress 
CHAIN directives. These can be re~enabled 
assembling programs. 

the execution of the EJECT and 
by using the (J) option when 

1.10.2 Assembler Fi les 

I n R 7 7 and p rio r ret e a 5 e 5., the 0 S Y ~., p S Y ~la n d T S Y M f i I e s \oj ere 0 n e I eve I 
(dictionar, only) files. 

On R 80, the s e f i I e 5 fl. U 5 t h a v e a d i c t ion a r y • Not e t hat the R 80s y s 9 e n 
procedure ..,ill take care of this tor the stanaard system files, but users 
with ttleir own versions should be ct:rtain to make the same change. 

1.10.3 Conments Option 

The Assenbler on RaO no longer asks for comments when assembly 
performed. 

This manual is p~epared for TEST PURPOSES 
It is NOr FOR ATTRlbUT"ION. 16:40:23 30 MAY 1980 
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1.11 R80 ASSEMBLY DIFFERE~CES 

1. Changes where made in the encodj~g of some at the instructions. This 
C4tmeans th.t ALL cude must oe reassembled before it can be run. 

z. aranch conditions nave beenextenaed to cover all six possible 
conditions. All branch instructions have Low, Low or Equal, Equal, Not 
Equal, ~igh or Equal, ana High conditions (L,l~,E,NE,HE,H). For the 
single oJerand instructions these are Less than Zero, Less than or Equal 
to Zero, lero. Not Zero, Higher tnan or Equal to Zero, and Higher than 
Zero (LZ,LI:l,Z,NZ,HEl,HZ). 

3. A branch aecrem~nting by 1 instruction has been added. It has the 
same tor~at as the single operand test & branch but is a BDxx instead of 
Bxx. For ~xample, 8DNZ Tl),label 

4. Monitor calls have been·yiven unique names. This lNill avoid possible 
nasty results from mis-cooing a monitor call and wit I help minimize source 
changes in the future. 

5. Register cetach functions ~houlo be done with the new commands OEI, 
DETl anj LET8. Ttles€:- con,;l!arids <..letdct. a register vt detach it and zero 
(DETI) or one (DETO) the displacement tield. Manipulating theWA or D5P 
fie Ids 0 f ,'I f f:.:1 i 5 t e r ' d ire c t I y i s not \I d I i (1 a f. d may Cd use iT! a y pro hie In s • 

b. To jnprove systerr security, settiny trl'e tally USER to X'FS12' no 
lon9~r releases system access/uPdate locks. There is .no way for a user 
atcount to ~y~assaccess/upaate loc~s. Please be careful -- you can 

," disaole your syste;;)!! To ~}rcvent toted JiS:Hility, the account 5YSPKUG is 
(. con sid t:: f = (j ~; r i v f .1 e ~j i.! d , and can ace e s S d n y s y s t e r.l f j/ ere ga r die s S 0 f 
~acceSS/UJdate lOCkS. 

7 • T rl e fir,,!w Cl r e .. iii d c t i v d t e t t ~ e use ron eve r y c n a rae t -3 r key e ci • T his 
nel~s to~e~~ tne user ~ear the tG~ of tne priority I ist and prevents a 
con s i a era t) i l~ a i:l 0 U n tot (l i set h r a s tl i n Ij • 

t. User C0ce cannot access Plb locations other than 
Access to tnese thO cytes ~ust be through the monitor 

tn~ status bytes. 
calls ?lb.Ar.[,/Pld.IJR 

9. fhe Jnly J~DrOve~ way to ooen a file is oy using a new system function 
FILCli?E\:. TtdS rCDlac,::s sCi:arate calls to the old funcUons G!.H~S ana 
G D l r c. • r r: t' C r' E;. ;.: r () Co t! 5 so f t;;) S d S i il, P I i fie d i fl t e r fa c e and w i I I 9 en e r d I I y 
mean a reuuctiun "In t~le cooe required to open a tile. 

10. All str ing decrementing instructions were aeleted because of a lack 
off I r ii; .'1 1 rcs.!-' '-' c (; • l. f y;) lJ use u r. h t: Ii; you Il' l.o S t r e COG e t 11 e ,n • n S 0 f t w d r e • 

11. As n en t i on 8 ;.; ,n tti~ "'.77 rr:unuCiI, the aritilfnetic condition f IdgS no 
Ion S e r ~ xis t • ~ t ] G ,/ t.; S ;:; .:: Z ,. ~j .:; I T v f i. [ \., ~d T d S a r i t I, in e tic t I a 9 s aft e r d n 
accumulator operation, yo~ must chdnge the code to use explicit tests. 

This ~anual is ~reparea for TEST PURPOSES 
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~ .. 

1.12 .SYSTEM DEfuGGER IMPROV~MENT£ 

. _ A number of new features have been adoed to the System Debugger. These 
("" are most I IKe I y 0 tin t ere s t only to the Ass e OJ b I y Language pr 0 g r a III mer s • 
_here is only one chany~ - the way the debuyger is enabled,loisabled. 

Everything else is in the form of extensions or ne~ commands. 

DEbUGGER ENABLE/DISABLE 

The procedure to enable/disable the system debugger has changed. On R17 
it involved physical front panel switches and an IkI sequente. This was 
inconvenient, especially it a problem occurred when inexperienced 
personnel were operating the machine. The function of enable/disable is 
now done by typing Db when in the system debugyei and on SYSPRUG. Note ~ 
you must be on SYS?RDG to enable/disable the debugger. The debugger will 
respond JB ON if now enabled or at UFF it now aisabled. 

1.12.2 KI_L ALL BREAK POI~TS 

It is no..; possible to kill all existing break f,Jolnts by typingK, 
carriage-return. The debugger ~j I I respona with K-. 

1.12.3 KILL ALL TRACE VALuES 

I t is n :) w j: 0 s Sir, let 0 h I I I :1 I I existing trace values 
responu ... ith U-. 

by tYIDing u, 
/' car r ia oJ e - r !:: turn. Tn e (; e t: u '.]9 e r wi I I -\e 

1.12.4· u~EAK AT E~E~Y SlATE~E~T I~ A F~AiE 

cy typin~· bx.U as 
ins t rue t j 0 II i n t r, e 
e )( e c e ~ t t ti il tIt 0 n I y 
standara ure2~ anG 
ret\. .. rn. 

2 break point. the debugger ~i I I break at every 
f r d Iii e .(. 1 tl j sis c qui iI a len t t (\ U sin '3 an Elf u net i c n 
traces 4nstructions within a given ~rame. This is d 
is hi1fed e:v;..dicitly by typing Kx.O or K carriage 

Ant' '" hi net i 0 r I -' t r cl C f~ t, '1 va I u e - h d S bee II a d a edt 0 the s y s t e m deb Li 9 9 e r • 
when yo·~ type )'varidDle the oenugger will examine tne contents of the 
va ria b Ie. Iv h € n e If e r the con ten t s c tl a n 9 e, the deb u 9 9 e r w i I I b rea k and p r i n t 
ttl e <.i;j u r e 5 :> dr. ,j r. r. e (, ewe v n ten t S G t the v d rid b Ie. r h • s j sex t r e!ll e I 'i 
Ii 3 I L1;.1 tJ i e ;.. 11 e n ~l ,,;) r i ;J, Lie is: e i r; '-) C ~l a n ~ e tl tor un K no ... f. re as 0 n S 0 r by d. n 
l. n k n 0 w n :) rue e S 5 or. r f: t:' ;. r (; C e S S ~, i I I run 'i u I t e S I 0 ~ i y i f d 'tI diu e t r ace j s 
j n e f fee t ;) t: C J U ;, ,: L ; I t' S 'j ~ t t: F; t::. 0 r to: :1 K • f, 9 a t t e r ~ <.I C I. j n s t rue t ion tot est 
the contents of tne variable. Variable may be any airect, .ndirect, or 
symbolic Itdfla",I,:;'Uldt "Ol!iO De 'I2iiu In a trace statement. You may value 
trace two variables at a time. 

"'-'. To.k'It vatue traces you either type Y carriage retu~n or END to the 
',A l' to ' U " .' " f ........... ;.;.j-. 

This manual IS preparea for lEST PUkPOSES 
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1.12.6 FRAME SUtiSTITUTION 

A new f~nction - frame sUDstitution has been adaed . to the system 
debugger. When you type Fx,y to the system debugger, you initiate FRAME 
SUBSTITUTION. X ana yare frame numoers in aecimal. When frame 

riiIt!tJ.s u b s tit uti 0 n j sin e t fee t, any ext ern a I b S Lor E N T t 0 f ram e x wit I ... b e rna d e 
~o the corresponding entry point in frame y. This al lows one to test a 

nek or m~oifjeu frame without oisru~ting the operations of· the rest of the 
system. Presently you mdY only suostitute one frame. 

To kill f ram e subs ti t uti on you type e i the r F carr i age ret u rn or END to the 
debugger. 

1.12.7 ARITHMETIC FUNCTIONS 

c. 

As an add to debugging, all the system arithmetic functions have been made 
avai lable when in the system dE::tJugg.er. Typing f>DOD, ADDX, SUJW, $UBX, 
MULD, .,Y!U;..X, uIVO, iJIVX, XT)), ()r iJTX followed by thestanoard· parameters 
wi II retur n the resu I t to the CRT. 

This manual is prepareo for TEST PURPOSES 
It 15 NOT FUR ATTkI3UTION. 16:40:37 30 MAY 1980 
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These are the steps to upgrade from ~77 to R80: 

1. The C.E. Installs the new firmware boara and performs any hardware 
tests necessary. c.. Boot the system with the R80 SYSGEN tape. 

3. Sele:t the F o~tjon and restore. the ABS section from the SYSGEN tape~ 

~. Change tapes to the first reel of your FILE-SAVE and restore the UATA 
section trom your tape(s). 

5. W he n . the res tor e i s fin ish e d 00 NOT dot h e COL 0 S TAR T pro c e e d u r e ! 
Instead, BREAK and tipe 'O~F·. 

o. Logon to SYS~ROG. 

7. Type 'ED ~1() T-tOU' ana change line two (2) to '709A'. File the item •. 

8. Remount.the R80 SYSGE~ tape and'type 'T-EOD'. 

9. when the tape stops type 'T-F·~O'. 

10. Type 'T-LLAD MD (GIl'. 

11 • T y p e ' 5 Y S G c N-? dO' • Tt-l e S Y S GEt. P rue PI i I I b € gin ex e cut i n 9 • I t w i I I 
load system fi les ~dO-UPCATE, SYS~ERkS, SYSP~UG-PL, BLOCK-CONVERT, NE~AC, 
ERRMSG, JSYM, ?SYM~ STAT-FILE, P~G(LIU, ana ACe. It wi II then update the 
IIerb definitions in the master uictionaries. of all the accounts on the 
s y s terri. Itt to E: n per for ii, s ttlE' C U L L S T .. k T jJ roc e e d u reIN hie h w i I I a I low you. to 

(,. set t n e :l ate and t i If. e • 

12. At Uiis ~,oint, the: ~ri'''<.(ry t;r;cdting is done_. All that remains is t.O 
re-organiz~ the PUI~TlR-FrL~ lists, t6 convert bASIC source files to 
[jJCT/lJATt.. tiles, aod re-c()~;lf.,ile/c.atalo\j all your bASIC programs. 

\* 
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L.OGON HA$.l.EENIMP.ROVEP TOREGUIRE ATTffniJTES Of: THE SYSTEM 
TO CONTAIN, TME .• ~EtTERS'SY$x# BEFORE THt'ENTRV WII,...L:'BE 

_.CON.'.SIPERED. ". VA. LI D FOR' LOGO~. '.' ,. i.' X;' MAY' B .. E.,. ,AN¥ ASq I I . ·CH .... ARACT.ER . 
• IF~x I reL"A 1, SVSl PRIVILEQE$WILL' BESET. ··IF 'x~,(.l.S 2, 

SVS2 PRIVlLEQES WILL. BE SET .. ' ALL OTHERVAt...OESOF. 'x' WILL. 
RESUL TIN 8YSO PR I V IL.EGES. 

ATTRIBUTE 11 MAY CONTAIN A L.IST OF LINE NUMBERS FOR WHICH 
LOGON IS VALID. IFATTRIBUTI.11 CONTAINS ANYTHING, IT 
·IS ASSUMED THAT THE ENTRIES ARE VALID '"LINe;; NUMBERS FOR 
THE LOGON PROCESS TO VERIFY. WHEN THE L.INE WHICH IS ATTEMPTING 

· IS NOT SPECIFIED IN ATTRIBUTE 11, THE SYSTEM RESPONDS AS IF 
THE ACCOUNT DID NOT EXIST. 

THE VAL.ID LINE NUMBERS MUST BE STORED IN ASCENDING ORDER. NUMBER 
RANGES ARE ALLOWED. EXAMPLE: 0,2-4,7,9,13-15 
THE ACCOUNT COULD ONLY LOGON TO THE FOLLOWING LINES: 

o 2 3 4 7 9 13 14 15 

.. 


