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~ · 
L. G. Roberts 

LGR/Jk 



MASSAClitBE'l".IB nBTI'l1l1m OP 'l!OOHNOUXJY 

Lincoln laboratory 

31July1964 

'l'O: TX-2 D18tr1butiott Id.st 

maiI: L. G. Roberts 

SUBJ: CC!lAL Meet:l.Dg 

'l'h18 session tor CORAL users will mvolve a short review, 

IIBDY' exaJll)lea and an itttroductiott to the cl.aaa concept.a. 

SPJW<ER: L. G. Robert.II 

DA.TB: l.t>nday 1 3 August 1964 

TIME: 

PIACB: 

1:00 - 3:00 p.m. 

A-258 



( 

( 

28 .May 1964 

TJ: t >ers -:>f Class Oriented HJ.ng As.~ociati re J..anguage (CO...-qAf,) 

FllOM: l 1:rry, Ale.x 

Ri!:F: " lb.rts for Blockheads, NUlls, and Ring • Iacros 

Chr ·ts f )r Blockheads and UIBs ar,-. attac, '.ed and briefly e>..1?1.ained below. 

A tnbulo ,ion )f avail..a.ble Ring Mc.c ros .:: also included and w:tll be explained 

later. 

lilockhet> .;;, 

Tbe; ar'! now severa: types of blo,..ks (2 7-1). Complete forrnt details 

will be Eopt ln 11 "Master Block' for et · h. Tie Plockhead ~ves fairly complete 

format 1 f'or.wc1tion for some; ler f: for c»thers < epending on the kind (type) of 

b lock. 'he t.:1J?e-numberine scbetrir: incl1 ules al varieties: l3locks 1 Nubs , Quads 

etc. (E' n Tr .ads and Tubs if tt ~y are : llowec to exist . ) 

Wh8 you ask the bloclmiaker macro ·or a 1 l ock, you nrust specify the Tyr,e 

Ntunber u airecl. The master bloc v: date ,, ines - he number of ties. Where ever 

"t" o.ppE.' rs in the blockhead yot, can SI• ci:f'y t data l ength that differs from th• 

maste-r n ec. In all other cases, the D!l'Ster , ules. "££" i s included in the 

Blockhen to ·;ell where the data io wi 1 hout a master block reference. 

Nubs ete 

Tbf' wor d "Nub" is ncn-· a cl.a .,s MDY Whe1 e "nub" vas used heretofore, we 

now use plnh nub" if such precision reqm red. There a.re 8 varieties of 

Nubs o.nd. two J:i.nds of QUADS ( Quad 4 an< Quad . ). A Quad i s a 4 register block 

wi -.;h a. R 1g Sta.rt (Hen) on top (1~0 mocl.head ) A quad l~ i s 4 tie registers. A 

quad 3 ri s 3 tie register- and e :lata l' gister (which mu.st come last). A quad 

may look like "C.Wo nubs 1 bt.. t its ,.:!al at ,. :?stor ls the ''mmK". Except for the 

to11 Hen i ts 1.ie registers have ) .9 1:1 C and ti: _ data word o:f a Quad 3 is a. fulJ 

36 bito . 

Ring Mar os 

The attached list gives the "Ma.ere ' and '!:ng.1..isb" names for the current set 

of Stana. rd Ring ?I.acres. There 11 a gr Ting a nount of stabi Hty surround~ 

t ll:is lis - pEople are usi!IB the J). Det :I.led ~ ~rbal descriptions of each ring 

macro w i 11 bE- prepared soon. 

A. Var1derburgh 

I 



NUB i.;IIAJUI 

Forx;iat Name Diai; ~ m I Numler 

--~·- -
Tyre fou er H.nnge 

··E Hub c ~) lO"C 
I -/ __,.. 

( See N~·- ~ --- - .. ..,,,......_,__ .. 

( 
3~COOO - 360777 

---·•-« .__....,.,.._ ___ . _________ ,_....,. 

·rr f- j _, ;p -.. T stub ~ ,) 10 )() 3E1000 - 361777 

-- . . --~-----~------~-------

( 

u~ 
I ,...._ __.,.. Y otub --(~~ 10()0 3~~000 - 362777 

·-.. - •. _. .. ..._....__. 

om + ~ Nub ~;: 10.)0 3{3000 - 363T77 

-~- . - ----------·-· 

" bOl~ f- 1 -o 8 ._. Hub .rtem ~) 1000 

- - ... _ .. ,, __ , 
_......... ______ 

_......._~··-~ --·-----·--.-- .. ·• ... 

.. ~t r-1 -o IJ __... T stub Item 
z·-~ 
~> 

~ 

1(1)() 31i5000 - 3657TI 

- -· 

~m STUD ~> 1000 

t 
3()6000 - 366T77 

- - -· - --~-----------

'rfffm DUB ~> 10)0 
-(>-

3()7000 - 367777 

- - ......... 
Notes: 

L Except for "full" data words in DUff and STUDs,. 2 .9 muat b<. l. 
2. If quarter 4 j s -0 or · l, thF. tie rE ;ister :I.a a Rit1g St~rt (HEN). 
3. ·,j,..EJ' in IDJ.B and T S~!B J ~"'5 r I ght b£ inter:i reted as th1~ right half of a t ype 

number by some people omeda;, • 
h . "o-+" in diagra~ i< a Ri g Star1 (HE'.N) 
5. • (straight tl'ri is < (weep .?ob!} c 1ic'ken . 
6. ~ t: Data 
7. ~ The 1.e·Pt hall' of a .nick i:; e 
n. c:•;r;~ n " ill3 n ':"C n • 
9 o 1'hc t.uu nil e t-i·c. <.a..,. 

n~r a b1cK o: ~en tie . 
, l t'1 { :i 01 
r? 1 t ~v" i~c1 ~ 01 na 7 U1:1el:"So 
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Kind of I 
Blo('.k 

Blocl< Uae 

l u 

_J 

I 
2o 

3,. t 

--I· 
\ a rla.ble Dat:a 

4c 1 
5< I 
6, r 

• 
7 o ~1. c )-1» 

~ 
b o) ~ • 

8~1 
_i 

* Notes; 

C£:Z:T l 1 ~mgth 256d(I age) , 

=~~~--=~ --= 
Nol , Used 

~_..__,~~~~--~--~--- r-•-
GJ!i-..f,_ _;] ~ uad 4 

@J:f~J::'.:3§] Cuad .) 

F :i.xedo r..ast. ] {JO 
:<'eservedo 

-~--~-.-- -·--~·--

lo 1.jL '"' Nu.nber of Tie Heg:i.s i ers '•:t 

,2 .,. 'I' >t.al T •'lnPht of R.lcr '" 

i ... Type Mimber 

T :r ~ Hteht r alf' of type nnbei· c 

l}'&J ,;;, Data 

;~::::;-r:~~:: ~~~='S 
bl.ocks T ._... ... _.__.,,._ --~~~~--.rs 

2009000 0 ~ l 7h n·1 - -- _,,,,_,_~--· 

100.oOOO, 2009000 ·' 277,,777 
.....,.._,__..- -.-.r:;'!;.'r ·o: 

·1 

40,000 ,300 I QQO ~• 'J'J, 1 p 'j7'1 

- ---~'&'~~ ~ ...... ""'"-':hi 

?.09000 340.oOOO ·• 357;, 77? 

10,000 .)609000 = 361 J '777 
G MOW .. ~..:,.111...S: 

4»000 :no,ooo = 373,,111 
--~ 

~---...-....-c.a:=-~:n .._ 

19 000 374.\)000 u 3745' 777 

lJ:>OOO 375 aOOO = 375 $! 777 
·-- ~~~~ 

1~777 376,000 ~ 377.9 677 

376s700 ~ J77p776 

·-- - --=-~ 

~.- AJ.J Blocks! NUF!>8 and :;iUADS .:.re lor 1ted in r.1emory starting at an Even 

mmi.Jered regiirt ~ o 

,;;. Dieg::-ams for Qtads are genel ' l ly ore ot the following: 



1-tOVE 

Pibs 
( i§)M-t-S 

- --· ---·--
FL. If (NUB) 

TO 'liOP OF ~' ?A <()> I 

'Y//t>S ~ c..:.m,.711J11 ~ -- ·---· 

I!! 
ffi}N 

l'tp"~s FIND MASTER ll'Y PE ING J R n lS 8 1 OCK o.t TY I: ~(P 

(Bss 
B]ss 
eJse 
(9ss 
),. N 

f N 

* N 
4 N 

f~Si 

( 

D.l'iTA 

;;iigs11 1 ISBAt.~s 
u~sB I ISS~L..i.S 
PftX j '@SB-+S 

P ~ x l Yf§ss .... s 
P4~)S 

Ptr+-.>s 
Pt~•S 

P~~s 

GJ! RO ,!ttl_D R l G 81..L ~T 
C!Q ROU N_D RI G ~ 

G_o Ji..O_llJJO SJll tLA ~i~ OF ·' 

GO ROUND !i! ~' ,!..lli! CONTI\ tlUNG P 

yp N 

~N 

RJJLHT N 

~N 

P".fN~i>S W ANO UP ROt-1 .! 1T'!i'OI~ ~ 

?f N~S !QP ANO DOW H 

Pf~S HEN AN O PJ_GI lf N 

P~r~s H_tN AND .ill" ~J 

P~YES!NO 

Pa(l"·~ ~vEs 1 No 

"'g0.""'il:.YES I tW 

o!JQ""'ff~YES I NO 

P~~~ )> GR~LS•EQ. 

Pa~VES!NO 

Pl~'@BIT•J~K~YES I NO 

P~P~VESjNO 

P~~l"'"f'°'9'S 
~]-<>S 

:>~s 

~~s 

HEN ? 

EQUAL ·1 

GR EAT R ? 

LESS 
CO HPA! E 

MUS f. 

s x T 0: ?+N . ? s E l B n· ro K 

I S TH S TVP TP P 

CONT£ S 

'fYPE 

SLOCK L Etrn1 H 

LI ST l EN GYH 

if N 

f N 
l N 

l° N 

~YES 

8Q~YE S 
@]Q.:?> YES 

lliJQ~VE S 

fijQ> G~L S •EQ. 

E]:'l)YES 

@)Blf"'J!~YES 

EJiP!i)'fE S 
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CliMJGE 

AE 

OTHER 

P®~S 

P®~S 

~Qlx-. s 

F®<t I x~s 

P@ooS 

~s 

Pf>TP"-L Ir! E ... s 

TP@L=l t ... ~s 

®TP--<>S 

X~ll.""S 
X@PIN~~ 

x-a.v..,,~z 

x .. v~t"*z -
XxYAN~qe<>Z 

XlV.it. N..,.ft~P•Z 

X!V""'t._.z 
X,!Y'"'f,.z 

X~Y""4f.;>Z 

I Xl""'f=t>Z 
X-+Ye1>Z 

PE]wi I w2 I ~i .J I W4 ~ s 

rfjQ 

DO IW~N/:18111' 

SUBRTNIW 

PUT p F.IG H'T 'F Q 

PUT p .. EFT "i r <l 
PUT p ;· 1Rs·r HI CVlSS Q 

PIJT p ."AST u CLASS Q: 

TAKE (·JEN 0 1\ CHIC 1•J::tO 
D E L E 'f E ( B L 0 - < , H E 'I , C ~O f, KEN) 

!J:J>CK _ _ l.lliB ~ LA Ml1 STER AT P OR OF l'Y PE TP 

(f.~ uo .J STArdf\RD l. ::NG\
0

1 • TlE:}li' l E r o MASTER) 

DEFINE MASI~~ FOR TYPE l P 
MAKE NJ B (TY~E TP ) 
STA RY •EW LIST AT X, LEN GTH L 
STORE ) ATA ~ AT LIST LCCATI ON P+N· 

ADD x ro v 
SUBiRA : T Y \ OM X 
MULTIP l Y X TIM ES V, SCf LE N 

DIVIDE X BY ( , SC ~L E N FIRST 

ItH'ERS f:: CT ('qS K) >: BY " 

UN iii'E ·, WIT'1 Y 

OISTIN ~UISH l PART lAL AfD ) X AN D V 
ABSOLU fE VA JE OF X 
LOAD S 1 ORE ,'. \I I TH X Ui V AN D Z 

GROU P .o WJ w2. Wl, w~ 

GO TO OMPUlE O Q SAVE A, COMPUTE Q, 
RESTOR· A, ~l TO Q 

00 W N I~ TI M~ S Wi l H I ttfEX • 
SUB ROU' fINE ·· WE V DO \ • RETURN BY 'b' 

@ 

@ 

@iP 

..:!: v 
= y 

.! y 

1 y 

~ y 
., y 

e v 
lxl 
'* v 

oo jwftN 
SUBRTNIW 



• ·""Di£ F f SD6f P 
LDB p 

eve {s '~ Here i s a 8aJl >le p rr.:u l WnALo 

•rso 8 k Diagram of ;he l n?a i1. r.e.a«aes i s 
S'!l'B p 

riven on the 
{11} 

1e;ct pu; 2'l~ OC L\lcko 
Lt>A 

l '!iA B "'""J t o bi: of ·cid < < !-:l'o conrplete 
-~ E.itD c!escript :.on o eac.• 11 .cro .3 in preparationo 

P"W t> E F SEQ.ST ! IB 

RFD
111

# +-J 

1os • . ,,,o 1 0 

- nto 
J 'fUQ• 2 

'WOR.l> • .U 

*w EXAMPLE PROG ro TYPE TE 11 I N ~ND O,IT 

**l I S11' OF ' WORDS ' ORDE RE D J U s 1PlE 0 IC Y I OM ARY 

**L IST OF 'ITEMS' (WORD lJ ES) ED ·1 J WORD 'LO "') 

SETIJp.,o. ~20000 ;"'· START LIS. " sr l ~ ruR • 1 REG o 
I il'Ut@J ill 3 *"".DEFI NE !1 · ll B ( : '( 
WOkD@4ac,s,.WDLST :•· DE FI NE WO 1 8 :( A tA VE T IE POINTE R 

**NOW COMPI LE UP TO 6 TYF 0 CH lA CTF~S OR UNTl SP .:. C CR STOP 

( TYPE I N-+ SEQ.ST ! s r; . -J·~ SET UP ?II. ' IJT S ) 

{-o}:tNPUT ~' '~STARl I NP •• W 1 i DE E CO DES 

DOl ((TSDslINPUT)! j;·G :o»P NT I J.!10;)t>NI €Jt ~>JN 1f 6 **ACCEPT INPUf 

Dti.,. WD U.S~(@2)fi]INPl :>MEW IAV E} ,\W P l SEA , H FOR WORD 
;!WOP *• '.ilO RD :401 ·omu ' S.t\V li t.N POI Nf ER 

NE\4<'1> (@WORD)@WDP~WOP *"MA KE 1~0 Rr1 B .OC.~ '4ND I it: I N ORDER 

I NPUT@WOP j 2 ·J.: J· ollfA l'I ORCI ~;1 o r r) :rn ·mo BLOCK 

Hll VE<+ l>IT EM I A *I MAltr:: ITEM l:liLOC:I ~ND F. YO HllSi ER 

(+J)® (WDPt J )lllP' TYP I N ~-., ; UE IHM 0 Wl P) BL ' ANO RETURN 

**I F STOP CODE TYPE OUT 1 XV 
PR I Zf 'fo SEQ.ST I 6 6 ~ SE7 ~ p OU PUT S:Q 

CHI TEM)!BOUTSBtrDI 0 

(Ct J) ~) @.t..i>OUTPU'l 

oo 8 ((TSD6IOUTPU1 

BPQ.~ o 

*1 FIN D I TE~l M~S £ ~ Atf 

. MU~JE FRON l'tEF l) W 

.a O THROUG H ITEMS 

FOR DATA 

**NEXT PRINT OUT DICTXONA 
WDLST(?]~TSD {6t> 

Hn~ ~ 'lf R ~ 11 ~ '\'~- rv Pi )U li G !\)Ar 

* RETURa TO ·o noJMO 
1 IN ) RDE R 

-; 
1 TVF 

wlU\R UNLESS DE LET 

\. RO 

C l~ AND WORD 

' 



' he dLagram below is the Rine 3 " re Cro tJ. le pr rTam :i.f you t ype: 

( YOU WILL IC )RAL I. ' ( 

Item 
, . l"ia.ioter 

') 

'· 

. .() 

) 
-----= ................ --«~ .. ~· 

- 'M'S vr-~ 

-----.-.w:i:ll'rn--""'J 
Word Bl ocks 

( 
j 

I tem Blocks 

~--fil-{Pl-· ~ ' _.J~-:~,! l
. r·---.. 

t ... --·~ 

_I I ... 1 _ _.......; 1 I-· 

·, 



TO : 

FROM : 

RE : 

FORWARD: 

MASSACHUSE'ITS INSTITUTE OF TECHNOLOGY 

LINCOLN LABORATORY 

All Ranchbands and APEX Workers 17 July 1964 

Larynx (Larry & Alx) 

CORAL ~ Class Oriented Ring Associative Language 
(Formally knovm as Larry and Bert's RING MACROS) 

CORAL is a set of M4 Macro- instructions designed for the creation of 

data files as ring- stru.ctured tables and for data manipulation through flexible 

arrangement and variation of "ties" or "pointers. " It is especially appli -

cable to cases where there will be consider able categorization and recombination 

of data and where one set of data is strongly related to another . 

For example: 

1 . Electronic Circuit Simulation ~ Graphical, Electrical, 

and Topological Parameters. 

2. Programming Languag~ Conversion ~ Flow Diagram, Symbolic 

Manuscript, Machine Language Code . 

The document that follows is an attempt to introduce the jargon and 

use of CORAL. Neither this memo nor CORAL itself is complete as yet but in 

the interest of communication and coordination • • • 



OUTLINE 

1. Jargon 

2 . General Format Connnents 

3. Specific Macros 

A. Move Pointer 

B. Test 

c. futa Cl 

D. A. E. 

E. Miscellaneous 

F. Change 

G. Class Macros 

4. Examples 

5. Macro Summary Chart 

DRAFT 



I . Jargon 

Block 

(Block Head) 
( ''The Top ": ) 

(Pointer) 
(Tie ) 

List 

Tie Register 

Ring 

Ring Start 
Tie Register 
(Hen) 

I 

A group of registers 

The top register of a Block ( '~p " is 

low numbered end, and is always on even 

numbered address . ) 

A 17-bit word used to ''Point" at something 

of interest. (i .e., it is the address or 

memory location of the thing it points to . ) 

A set of blocks tied together vi th ''Poi nters" 

(i . e .~ Ties) that tell where the next block is . 

A register that contains the ''Pointer" or 

1'Tie •II 

A list tied back to its beginning . 

The first tie register of a Ring. It is 

also called a HEN. (RSTR =Rooster= Hen) 

Quarter 4 is either -0 or - 1 for identification. 

See below : 

- 1-



A "Nothing" 

Ring Element 
Tie Register 
(Chicken) 

Tie Register 
Pair -- NUB 

Item 

List Structure 

Index or 
(Dictionary) 

A ''Nothing" is a register that cannot 

look like a Hen or Chicken. In pure 

form it contains - 0 ,, 0 . 

Chicken (sorry -- no justification 

possible yet) A chicken is the or dinary tie 

register . 

One of a set of special 2-word blocks 

(See NUB chart) 

A NUB that contains data of some sort . 

(See NUB chart) 

Any set of blocks, rings, Nubs , etc. of 

this sort1 i . e . tied up in rings & things . 

A List Structure based on a string of 

character codes where one worka through the 

structure by using each code in turn. i.e. , 

the first letter determines the entry point, 

the second l etter, how far arou.~d the first 

ring, the third, how far down the next ring, 

and so forth until the end . The data itself 

or a pointer to it would be found in the 

last block . (or NUB or ITEM as the case 

may be) 

- 2-



Class 

Free Ring 
(or Free List) 

Pointer 
Register 

Back Pointer 

Ring Start 
Pointer 
(Hen Pointer ) 

- 3-

A group of things you wish to refer to by 

name. They will commonly be ordered auto-

matically by the ring macros, and the 

structure will be designed fo~ logarithnic 

search. Note all nubs of a given structure 

will have the same type number. 

All available storage is tied together in 

as few blocks as possible on the "FREE" ring 0 

A tagged register containing a pointer but 

outside any ring structure . Its pointer 

probably points AT some particular structure 

entry point. Its TAG might be thought of as 

the name for the whole structure. 

A pointer in the left half of a CHICKEN TIE 

:REGISTER that points to the closest previous 

( left) chicken that also has a Back Pointer. 

(See also HEN POINTER . ) 

A pointer in the left half of a CHICKEN TIE 

:REGISTER that points to the HEN.(Ring , START 

TIE :REGISTER) . Lefthand Pointers alternate 

(between BACK and HEN) in a "well formed" or 

"undisturb~d" ring. This allows rapid access 



Ma.ster Block 

TY.Pe Number 

MACRO 
(Macro Instruction) 

Macro Definition 
Macro Name 
Dummy Parameter l 

to the RING START (HEN) Without losing 

access to the previous ring element . 

For each tY.Pe number, the system will hold 

a MASTER BL~K containing all block fol'lllQ.t 

information and perhaps other information if 

such is needed by the macros . 

Each element of a given list structure -

Blocks, NUBS, QUADS , etc . will have a TY.Pe 

Number . These numbers are to be assigned 

from the Blockhead Chart and with the co-

operation of other users . A given block 

format and MASTER BL~K can have but one TY.Pe 

Number (and vice versa). You can, of ·course, 

use as many blocks of the same tY.Pe as you 

need. 

An abbreviation for a fleXible subprogram. 

The CORAL language is a coherent set of macros, 

designed for manipulation of RING STRUCTURES . 

(See LM 45, TX-2 Users Handbook, chapter 6, 

page 6-29). 

See LM 45, TX-2 Users Handbook, page 6-29 . 

-4-



II . Terminators, Dummy Parameters , and Connnents 

A. Comments: 

1 . ) Use parentheses to nest macros . 

2 . ) Undefined parameters will be set to their value in the next nest, 

or the next, or the next, right back to the ma.in program . 

3 . ) The Accumulator is used for inter-macro communication . It usually 

contains a pointer (in the right half) ·. 

4. ) Pointers will usually point to Tie Registers . Many macros count 

on this for correct oi:eration . For example, if you are pointing 

at the Data portion of a block, the macros can not find the blockhead. 

5.) Entrance to subroutine is usually just an e,ddres~ e,g, "SB", 'l1he 

macro creates JPQ SB . You can embellish it at your whim - e .g . 

h 1SB?l becomes h BPQSB~ , 2
sB )... becomes JES)... SB etc . Use index ).. 

for subroutine en-crance, and BPQ;_ o (index A.) for return. 

6.) The macros use index registers o(_ , (j , and (.... 

B. Terminators and Dummy Parameters that always mean the same thing: 

1. ~ s 

2. ir R 

STAS --- Used to save the current pointer. S may 

have config. and/or index syllables . Check carefUlly 

before using a ¥i.a.cro. 

JPQ R - - - Always at the end of the macro . R may 

· have config. and/or index syllables . Check carefully 

before using a macro . 

-5-



3, P (at left) 

4 . "'Cl 

5. N 

6 . TP 

LDA P --- Used as a way to get started . Not used 

if A already has the desired pointer. (One can 

often get started by use of a macro instead.) 

q is the desired configuration . If not specified, 

q = 1 in comparisons and q = 0 in arithmetic . 

N is usually a count. If an honest tag or expression 

containing such is given, the macro looks in that 

register for the count . If a macro is given, the 

generated number is used. 

TP is usually a TYPE NUMBER al though it may be the 

same as ( Type Number} , or a Macro that computes 

the type number . 

-6-



III . Individual Macros 

MOVE Macros e .g . 

:Macro 
NAME 

(or SYMBOL) 

t 

Common 

Use 

1 N 

f N 

} N 

{ N 

'f N 

(Note : · There is no protection, 
you can "move" right out of 
the block.) 

English Name and Comment 

"Move UP " N moves the current Pointer ( in A) 

up the manuscript N Places (i .e. toward lower 

numbers) . Changes A21, c21, D2l and z2 . 

"Move DOWN" 

"MOVE RIGHT" N moves the pointer N elements ar ound 

the ring to the right. This is the preferred 

direction. N can be as large as you vish, it 

just keeps going around . Changes A, "6 , cf-. . 

"MOVE LEFT" N. It takes longer to move to the 

left around a ring, for the Ties alternate and extra 

checking is required. Changes A, ?J , d._. 

DOWN from the top N places . Starting point must 

be a Tie ~egister or Blockhead . There is no 

protection: You ~ move past the end of the block . 

If you use zero for N, you stay at the TOP . Changes 

A, c21' D2l'a, 'cl , z2 . 

-7-



Macro 
::tA.ME Common 

(or SYMBOL) Use 

1\ N 

"}" N 

TN 

English Name and Comment 

Around the TOP and!!£_ from the bottorn N Places . 

Se.me comments as abova ap~lY · Notq that 1~ N 

is zero or missing, you stay at the t op . Changes 

A, c21' D21 ' a , 'i , z2 . 

Move N places to the r ight of t he hen (Ring Start) . 

If N is zero or missing, you will point to the hen . 

(Ring St art) Changes A, a , 'i . 

Move·N places to the left of the Ring Start (HEN). 
(Same co~nts as above.) Changes A, B, a, (/. 

FLIP to other side of NUB . Note that this amounts to 

MK:Cl.l A . Changes A21 . 

Move to Nth Data register of the block. Be sure to 

move out of the data portion if you wish to use the 

macros that must have access to the TOP . Changes 

a, (/ , A, B, C, D. 

Move to Master block for type number 'TP" . You will 

be pointing at the third register of the 

Master block. (i .~ . at the start of the 

''Type Ring". ) 

If no type number is give , the macro will go to the 

TOP of the block to find one and then proceed to the 

master . If it can not find one , e .g . i f Block is a 

nub or specia l block, then - 1 is returned as an error 

signal . 

-8-



ti.aero 
~ 

(or S-:!MBOL) 

Common 

Use 

~SB 

@ SB 

English Name and Comment 

Go Round Ring to the r ight, doing subroutine "SB" 

for each element . SB can also be a macr o expression . 

Macro generates the jump to SB and sets up L for 

r eturn via BPQ A. o . 

L is t he address or name of a push down List 

provided so that a recursive "go round" can be done 

converuentl.y . (See exampl.es) Use JES ~ to r ecurse . 

Go RcJ.:d ...(c\'t; 
/\Similar to Go Round Right except slower . 

B. TEST MACROS 

Notes : 

1. Two arguments are compared. One comes into A v la LDA P . 

2 . The other argument is specified by Q 

a) If Q is a nwnber, that number ~the second argument. 

b) If Q is a tag, the contents of Q is the second argument . 

c) If Q is a macro, its result is the second argwnent . 

3. The comparison is made under the aegis of configuration "q" . 

For t hi s ~of macros , q = 1 if not specified . 

4. YES ( and/or NO) can be a macro , a Tag, or a Subroutine Entr y . A 

macro is just evaluated as always . A Tag is used as an exit jump­

n~ provision is made f or return. 
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Macro 
Name 

El 

Use 

f ~O ::> YES 

P [jO.:>YES 

r S> G R < L c: = r o 

EJ::>Y ES 

Comment 

A:re they "EQUAL"? Note : They must be identical . 

-0 does not "equal" +0. Changes nothing! 

Is Ar~ > A:rgQ? Is the argument from P algebraicly 

greater t han that from Q? (Changes D and Z corres­

ponding to q . ) 

Is Ar~ < ArgQ? Is the argument frcm P algebraicly 

less than that from Q? (Changes D and Z corresponding 

to ~·) 

Thl'ee exits , same rules as for YES and NO, (see note 

4 a1::ove) . GR for A:rSp > ArgQ IS for A:r~ < A:rgQ 

and EQ for Ar~ = ArgQ . But this t i Jte O = - 0 . 

(Changes D and Z corresponding to q.) 

Poi~ting at a HEN? (Ring Start Tie Register ) (No 

config. "q", no Q) Changes A and "' 43 ..... 

Pointing at some kind of NUB? (No config . "q", no Q) 

Changes .A.43 , et, and ~ . 

BIT is the Bit number - in the form 2.7; PIN is 

wher e to find it, (N is a n~ber up or down from P,) 
PI N@BIT=J-+K:>YESINO Question is, "Is BIT equal to J?" K is what the 

bit should be changed to . Hence , the macro reads : 

Z:r o <; 0'>-tN)~ J '. ~ 'P-! /Alo J ~r B:f lo k 

Changes a . 
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• 

.VJB.cro 
Nare 

c. 

EJTP:>YES I NO 

Use 

Pointing at a block of type TP? (Naturally, you 

wouldn't be pointing at the Data part . ) Changes 

.A
4
3' ~, c, D, a , -l c.1.u c'.:.c;,... ..Ll overflow f'l.op:i 

(zl, z2, Z31 Z4) · 

Comment 

This macro turns into a q_LDA (a + N) where "a" is 

the right half of Ace and N is a number . Changes 

A via config . q_, and a . 

11 

What Type of block is this? Changes A, B, c, D, a, i 
and clear s all overflow flip-flops . 

What Length block is this? 

What is the length of the Non Data par~ of this 

block? 

Note: For t~e last 3 ( m . m . c-.d QJ ) the foll.owing is true: 

a) The answer to the question goes into the right half of Acc . 

b) The original poini:.er goes in the righ't half of B and a pointer 

to the top of the block goes into the left half of B. 
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D. A. E . Macros 

Name Use 

+ x+y .... q-+Z 

x 

x 

L 

/\ 

v 

l 

X->Y-+Z 

Connnent 

ADD 

SUB 
IJ 

MUL, then SAJ3 N places 

SAJ3N, then DIV, Qustient goes into Z. If overflow, 

go to P . Remai nder is left in Band includes initial 

D co~tents no~ shifted out . If N is left out, B is 

cleared to + 0 depending on A. 

Interest (MASK, AND) 

Unite (inclusive OR) 

Distinguish (Partial Add, Exclusive OR) 

ll.agni~ude of x (Absolute Value , Make x Positive) 

Put c:mtents of :tin Y and Z. 

Note: 1. X, Y can be what you wish - Tag, Macro, configured, Indexed, etc . 

2. N must not be a Macro . 

3. q is the configuration used on the operation itself . (You can therefore 

use 3 configurations - on X 1 on Y, and on t he operation . ) Note that ther e 

are no restrictions on q - any config. is OK . 
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E . Misc . Macros 

Name Use 

El 

DO DOIWIN/ZIX 

Comment 

Do Wl, W2, W3 , W4 . The Macro definition merely 

lists the parameters as follows : 

Wl 

W2 

w3 
w4 

They can t herefor e 'be whatever you wish . The 

macro itself changes nothing . 

"GO" to result of or contents of Q with contents 

of or result of Pin right half of Acc . Changes 

A43 ' 

Do 'W" N/Z times using index X Uses a if X is 

not given . Z is the index increment . 

Note : 1. Any W will 'be whatever you write - - 'be it subroutine, macro, or 

what have you . 

F. Change .Macros: 

Name Use Comment 

~ 

P~Q-+S 
Put P to the right of Q. If Q isAnothing, it 

'becomes a HEIT • 

© P©Q-+ S Put P to the left of Q. 

-13-



Name Use 

P@ 

® @TP 

Connnent 

Take P . Take unties a chicken from its ring, 

reties the ring, and leaves Ace pointing at the 

taken chicken (now a no~hing . ) At the momer.t, 

t ake should not be used on HENS . 

Make a block of type TP or of same tJ'1)e as block 

P points at . L is for non- standard Length . ''TIE" 

is used if you wish a tie to the master in the 

second reg . of block. Ace . is left pointing at 

the 2nd . register of the block . 

Block Type ':'P is defined to have L registers and 

(LL - ~)Tie Registero. 

Make nub of type TP . 

Create Master :Master block at X (Stand List Structure) 

of length L. 

Store datum x at (P + N) via config . q . 
11 

CLASS MACROS -- For Speed, Economy, Flexibility, and Convenience 

1 . Any Grouping of Data Blocks can be cor.sidered a "CLASS" . 

a) The same set of subset of Blocks can be grouped several ways - hence 

forming several CLASSES . 

b) The order of the grouping IT.ay depend on the data itself, on the block 

type number, or on the order of insertion of the blocks . 
' 

c) The grouping is done, of course, by ties -- the blqcks exist b~t once . 

-14-



2 . A SUBGROUP is automatically generated when two or more eleitents have 

the same ordering criterium . The ordering within the subgroup will be 

pushdown . (Pushdown can be from either end . ) 

3 . There are two macros for insertion of a data block into a CLASS grouping : 

"PUT FIRST II) 

Put. lUghu ® 

Q) and "PUT LAST 11
, (They are analogous to 

and ~ut left © . ) 

4. The '~UT IN CLASS 11 macros have parameters for specification of the 

ordering desired . This gives rise to 3 basic versions of the two macros: 

(illustrated for Put last . ) 

a. .) P©Q 

!.. ) P©Q I OS 

e.) QI OS©P 

PUT ? LAST IN Q 

· PUT P LAST IN Q ACCORDING TO DS 

PUT ? LAST IN Q ACCORDING TO OS 

5. There is a difference between cases band c above . Classes can be given 

Hierarchial Status . T'ne class on the left of the symbol ~ is SUBORDINATE 

to the class on the right . 

When :CS is used, it is a macro or subroutine that conjures up a 36-bit 

ordering number - either from t he block itself or by charging off to some 

other place. (Ordering numbers less than 36-bits must be sign extended . ) 

The logarithmic search structure ca.n be diagra.rraned as a "TREE" . If 

P©QIDS is used , Q is superior, and the tree bra.'lches downward 

towards P . If Q!DS©P is used, P is superior, and the tree branches 

upward toward P. Note that a block can have two trees - one 11up 11 and one 

"down" - with a common name . 

(f\. 

r 

?()~\v s 

(80~ p~ 
K OAL V... If~ 
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6 . The hierarchial structure becomes significant when the Delete !.(aero 

II ® II (circled Multi ply Sign) is used. Delete in simple form 

deletes everything it can get at going downwards . Any block left 

''hanging" -- i.e . with nothing pointing to it is also deleted . Delete 

takes two forms : 

DELETE P 

P®Q DELETE P FROM Q 

7 . There are two "Go Around 11 ll.acros : 

GO AROUND P AND P§) GO ROUND CLASSES P BELONGS 
TO· 

Although you can look a t supe~ior and subordinate elements separately, 

they are on the same ring and will be considered in ~he proper order 

regardless of their hierarchial status . (You can, of course, use P 

p §Jsal>6 if all elen:ents are desired without distinction) The 

parameters are : 

p The class to be considered 
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P§SBISBB 

x A 36-bit nl.JTlber, the block desired . If there is rrDre 

than one, they are considered in the order of geneTatio~ 

(First to last or Vice-Versa depending on Put Macro used) 

If no such element was found, or after the last one , the 

macro exifts to the next line on the manuscript and is 

pointing to the next higher element . 

SY SY is the ordering criterium . It is repeated here for speed . 

SB 

SBB 

(It could have been remembered by Put, perhaps . ) 

A subroutine or macro to be done for all subor dinate blocks . 

For all Superior block::;. 

"Go Arou."ld Classes P belongs to'~ SB is 11done 11 for subordinate 

!vb'""'~· 
classes, SBB for superior· classes (They could be the sameA) 

The order is determined by the.order of creation . (Each 

time P becan:e a memoer of some class, that class went last 

on the ring of "classes P belongs to" . ) 
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