
X I I I . VECTOR MERGING AND VECTOR CORRELATIONS 

T. E v s l i n , G. Hochgesang, and M. Lesk 

1 . In t roduc t ion 

The p resen t s ec t ion i s a d e s c r i p t i o n of l i n k 8 in which documents 

looked-up in l i nk 1 , 3-7 a re punched o u t . Add i t i ona l v e c t o r s a re read in 

from A2, the inpu t t a p e , and A6, the permanent c o l l e c t i o n t a p e . The com­

ponents of a l l document v e c t o r s a re weighted according to component t y p e . 

I f r eques t document c o r r e l a t i o n s a r e t o be performed, t h i s i s done h e r e . 

I f the re i s t o be concept-concept or h i e r a r chy expansion, t he merged v e c t o r s 

a re passed from l ink 8 to l i n k s 9 and 10 where the expansions take p l a c e . 

Link 10 passes c o n t r o l back to l i n k 8 where the expanded v e c t o r s a re then 

weighted and c o r r e l a t e d . Most l a r g e - s c a l e , l o g i c a l c o n t r o l i s handled by 

the l i n k s u p e r v i s o r , SUPER 8 , d e t a i l s of i n p u t - o u t p u t , merging and s t ack ing 

wi th in the i n d i v i d u a l v e c t o r s a r e handled by MERVEC. Cor re l a t ion i s done 

by CORREL and DENOM; weight ing by WEIGT; p r i n t i n g by WRITE; punching by 

PUN PUN; card i n p u t by SUPPLY; inpu t from the permanent c o l l e c t i o n by SUPTAP; 

e r r o r messages by ERROR; and c o r r e l a t i o n output by CITCOR. A l l i n p u t - o u t p u t 

i s handled through INCUT (see Penn-Jersey Transpor ta t ion Study, EDP Pro­

cedure Descr ip t ion No. 29) except fo r t he l e a d e r s which a re w r i t t e n ou t 

through FORTRAN. GALL 10 i s used to c a l l IN0.UT from FORTRAN programs. 
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, \ The SUPER 8 Routine 

A. Descr ip t ion 

SUPER 8 i s the main rou t ine for l i n k 8. I t handles a l l l o g i c a l 

d e c i s i o n s p r i o r to and fol lowing the process ing of a s ing le vector* Within 

each v e c t o r , the opera t ions a r e handled by MERVEC which c a l l s the va r ious 

u t i l i t y r o u t i n e . 

Immediately upon execut ion of the l i n k , SUPER 8 checks common 

loca t ion IAFT. I f t h i s i n d i c a t o r i s Mon,lf e i t h e r concept-concept or 

h i e r a r c h y expansion or both have p rev ious ly taken p l a c e , and a l l the r e ­

ques t s p lus some or a l l of the documents w i l l have been w r i t t e n on a tape 

named in loca t ion NEXPT. A l l documents looked up in t h i s run w i l l a l r eady 

have been merged during a previous c a l l t o the l i n k , which preceded the 

c a l l to t h e expansion l i n k s • ISW i s s e t t o t h r e e . 

I f IAFT i s off, ILN i s checked t o see i f documents have been looked 

up in t h i s run . I f s o , ISW i s s e t t o one and process ing b e g i n s . I f not,, 

ISW i s s e t t o two, ISW c o n t r o l s i n p u t . I f i t equa l s one, documents looked-

up in t h i s run a re merged in from A5 and A7« I f i t equals two, expanded 

v e c t o r s a r e brought in from NEXPT. I f ISW equals t h r e e , a c a l l i s made for 

v e c t o r s from the inpu t t a p e ; and i f ISW equals four , vec to r s a re read in 

from A6, the permanent c o l l e c t i o n t a p e . 

IRORD con t ro l s the types of v e c t o r s to be read i n . I f IRORD equals 

one, r eques t s a re to be read i n . I f IRORD i s two, the r eques t buffer has 

been f i l l e d , and r e q u e s t s a r e read in bu t ignored , excep t for p r i n t i n g and 

punching. I f IRORD equals t h r e e , the *LIKE documents a re read i n ; and i f 

IRORD equals fou r , the #LIKE documents a r e read but a re t r e a t e d l i k e *TEXT 
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documents and are not added to an already full request stock. Five is the 

highest possible value for IRpRD, and implies that *TEXT documents are 

to be read in. 

If text lookup has been performed in this run, ISW and IRORD both 

start at one. Requests are read in from A5> and A? by successive calls to 

MERVEC. Each request vector is punched or printed if the user has so speci­

fied, and is either stacked in core if there is to be request-document cor­

relation, or put out on Bl if there is to be further expansion. If more 

than k9 requests are found, or if the request buffer is filled, requests are 

only printed and punched but are not stacked or written out on Bl, and IRORD 

is set to two. 

When the first nonrequest is found on A$, ISW is set to three and 

repeated calls to CADIN, an entry point of MERVEC, bring in requests from 

A2 where they are stored in binary form, having been looked up and punched 

during a previous run. These requests are also printed if PRNVEC is on, and 

stacked or written out depending on whether correlation is to take place now 

or after expansion, respectively. 

When a nonrequest is found on A2, SUPER 8 checks DOCTAP to see if 

a permanent collection tape has been mounted for this run. If it has, ISW 

is set to four and all the requests are read in from A6 by calls to the 

DOCIN entry point of MERVEC. 

If there is no permanent collection tape, or if all the requests 

have been read in, IRORD is ?et to three if there is still room in the 

request buffer, or four otherwise. If further vectors looked up this run 
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.ire present , ISW i s s e t to one again; otherwise i t i s s e t to three* 

I f IRORD i s now three , *LIKE documents are read in sequent ia l ly 

from A5, A2, and A6 and stacked l i k e requests . I f IRORD equals four, 

-K-LIKE documents are read in the same sequence, but are treated as docu­

ments ( see below), ISW i s again stepped from one to three to four. 

When a l l the #LIKE documents have been read i n , ISW i s s e t to f i v e . 

If there i s to be expansion by hierarchy only performed on requests , 

l i n k 8 w i l l c a l l l i n k 10 as soon as a l l the vectors looked up in t h i s run 

have been read i n , l e av ing some t ex t s on A2 or A6 to be read in a f ter r e ­

quests w i l l have been expanded. 

The -x-TEXT documents are read in and put out on Bl i f they are to 

be expanded or i f document-document or concept-concept expansion i s to 

follow* #TEXT documents a re not stacked but correlated s o c i a l l y with a l l 

r eques t s as they pass through core. At the end of each *-TEXT document, 

SUPER 8 c a l l s 0NTC0R to put out corre lat ions of that document with each 

request i f correlat ion i s being performed a t t h i s t ime. 

If expansion precedes l ink 8, ISW i s s e t to two and repeated c a l l s 

t o AFTIN, another MERVEC entry point , are used to read in a l l expanded re­

ques t s , as we l l as *LIKE documents, and -a-TEXT documents from NEXPT tape. 

If t he re are s t i l l t e x t s on A2 and A6, ISW i s s e t to three a f t er NEXPT 

tape has been emptied, and SUPER 8 proceeds as above. 

After a l l corre lat ions are performed, SUPER 8 c a l l s ENDEND which 

ca lcu la tes the proper next chain l ink from the user-spec i f i ed parameters 

in upper common. 
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B. SUPER 8 Flowchart 
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B 
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3. The MERVEC Routine 

A. Description 

Subroutine MERVEC handles the merging, stacking, and output 

processing of each vector . I t a lso ca l l s the appropriate subroutine for 

reading tape or cards, and for weighting, p r in t ing , and punching vectors* 

MERVEC uses five entry points t 

MERVEC read in documents looked up th i s run 

from A5> and A7. 

AFTIN read in documents expanded by CONCON 

or HIER. 

CADIN read in previously looked up documents 

from A2, the input tape. 

DOCIN read in previously looked up documents 

from A6, the collection tape. 

FINFIN flush buffer and put end of file mark 

on Bl, vectors to be expanded. 

(a) Main Logic 

The first four entry points of MERVEC perform the same function 

and differ only in their mode of input. MERVEC and AFTIN cause concept 

numbers to be returned sequentially from a buffer periodically filled by 

MERVEC through calls to INOUT. CADIN causes concept numbers to be returned 

by calls to external subroutine SUPPLY, while AFTIN uses SUPTAP for the 

same purpose. Only when entry point MERVEC is used will documents be 

punched, since the other enty points are reading either documents looked 

up and already punched in preceding runs, or expanded vectors which may 
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no t be punched. Entry po in t MERVEC i s the only one which ha<s to d e a l wi th 

a sepa ra te t ape of syntax-produced concept numbers. 

Concepts a r e picked up s e q u e n t i a l l y in the main loop of the program 

and i n t e r n a l subrou t ine USE i s c a l l e d . The documents of the words which 

conta in the concept numbers a r e compared u n t i l a new concept number i s 

found. The new concept i s saved and i n t e r n a l subrout ine EUSE i s c a l l e d t o 

take care of the old concept . Then the loop begins again with the new 

concept . A v e c t o r i s te rminated when i n t e r n a l subrou t ine GET1 r e t u r n s a 

zero concept number. When e n t r y poin t MERVEC i s being used and SYNTAX i s 

!lon,M GET2 must be ca l l ed by the main loop t o provide s e q u e n t i a l s y n t a c ­

t i c a l l y - p r o d u c e d concepts fo r merging i n t o the v e c t o r . 

Before e x i t i n g , MERVEC informs the PUNCH and WRITE r o u t i n e s t h a t 

a vec to r has been te rminated by c a l l i n g ENDFUN and WFIN. I f the c u r r e n t 

t e x t was being w r i t t e n out f o r document-document expansion, i n t e r n a l sub­

rou t ine DEND i s c a l l e d to f lush the buffer . 

MERVEC r e t u r n s a FORTRAN i n t e g e r in the t h i r d parameter of i t s 

c a l l i n g sequence. This i n t e g e r i s one i f a l l p rocess ing was performed 

according to p lan ; two i f a r eques t or -H-LIKE document d id not f i t i n t o 

the s t a c k ; and g r e a t e r than two f o r an I/O t ransmiss ion e r r o r . 

(b) I n t e r n a l Subrout ine 

USE c a l l s WRITE i f PRNVEC i s on; i t c a l l s WEIGT i f LOGVEC i s n o t 

on, and c a l l s PUNPUN i f the v e c t o r i s to be punched. Use then r e t u r n s . 

EUSE caHflWWGT i f PRNVEC i s on, c a l l s TOUT i f the v e c t o r i s to be 

put out for expansion, DOUT i f the v e c t o r i s t o be put out fo r document-
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document correlation, and stacks the concept if a correlation is to be 

perfomed immediately. 

TOUT writes vectors out on Bl for concept-concept 

or hierarchy expansion. 

DOUT puts vectors out for document-document correlation 

DEND flushes out the DOUT buffer. 

TEND flushes out the TOUT buffer and puts an end of 

file mark on Bl. 

(c) Formats 

5 
p 

2 
D 

^ 
1 T 

21 
A as 

36 Bit Word 

Before expansion, the decrement contains a fifteen-bit concept 

number, the address contains a weight, and the tag and prefix are speci­

fied as fellows: 

Prefix = 

0 

0 

0 

0 

0 

0 

u 
k 
5 
6 

7 

Tag~ 

0 

1 

2 

u 
5 
6 

0 

a 
0 

0 

0 

Concept derived from; 

word stem from body 

syntactic phrase from body 

statistical phrase from body 

word stem from title 

syntactic phrase from body 

statistical phrase from body 

cluster from body 

cluster from title 

author 

journal 

bibliographic entry 
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After expansion, the en t i r e l e f t half of the word contains an 

18-bi t concept number; the address contains a weight; and the tags are ' 

specified as follows: 

Tag 

0 

1 

2 

3 

It 

5 

Concept from: 

or iginal vector 

concept-concept expansion 

hierarchy parent 

hierarchy brother 

hierarchy leaf 

hierarchy cross-reference 

B. MERVEC Flowchart 

(a) Main Logic 

CADIN 

AFTIN-

DOCIN 

SET APPROPRIATE 

DIRECTOR FOR GET1 

SET PLAYS FOR NO 

PUNCH, NO SYNTAX 

a 
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III RVEC- s < PRNV2C = 0 

No 

Yes 
-<C AFTIN y 

CALL WLEAD3 CALL WHEAD1 

< PUNCH ? 

Yes 

Yes 

CALL BEGPUN 

No 

* CALL GET1 

ACCUMULATOR = 0 ? ^ 

Yes 

<( SYNTAX? y 

Yes 

CALL GET2 K 

No 
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CALL EUSE 
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NUMBER? J 

Yes 

CALL EUSE 
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Ye % D̂OCDOC - 0?^> 

No 
/ 

Jio_ -< RF « 0 ? ^ 

1 Yes 

|CALL DEND [ 

_>/ * v Yes 
* \ ANSWER - 0? > 

CALL DENOM 

<C RE - 0?"> 
No 
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CALL WFIN 

RETURN 
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C. I n t e r n a l Subroutine 
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Yas -<^ FRNVEC - 0? \ 

No 
4 

CALL WWGHT 

< ITOUT - 0? 
> 

Yes 

No 
CALL TOUT 

RETURN 

.Isa 
< 

DOCDOC = 0? > 
[Ho 

( RF - 0? y Y e s 
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No 

<C LF = o? y 

CALL D0UT 

H ANSWER . 0? h * ^ 

4 Mo 

STACK IN CORE 

No 

BUFFER FULL? 
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No 

RETURN 
* — 

LE_ 
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A 

JEas <̂  LF 1 o? > 

No 
t 

CALL DENOM 

SET ERROR FLAG 

RETURN 

CALL DENOM 

RETURN 
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h. The WRITE Routine 

A. Description 

WRITE handles the printing of vectors on the output tape, A3. 

WRITE has seven entry points, all of which are called by a standard 

FORTRAN call. 

The first four entry points to WRITE are WHEAD1, WHEAD2, WHEAD3, 

and WHEADlu These entry points initialize the succeeding routines and 

must be used before calling WRITE for the first time and before calling 

WRITE after calling WFIN. The purpose of WHEAD1, WHEAD2, WHEAD3, and 

WHEADU, is to set up the proper page heading for the type of vector being 

printed* These headings are specified as follows: 

Entry point 

WHEAD1 

WHEAD2 

WHEAD3 

WHEADU 

CONCEPT NO 

CLUSTER NO 

CONCEPT NO 

CLUSTER NO 

Resulting Page Heading 

STEM STAT PHR SYN PHR TOT WGT 

BODY TITLE BODY TITLE BODY TITLE 

OCCURRENCES WEIGHT 

BODY TITLE 

STEM CONCON ROOT LEAF CROSS TOT WGT 

OCCURRENCES WEIGHT 

BODY TITLE 

After setting up the heading, calls may be made to the entry point 

WRITE. WRITE causes concept numbers and weights to be listed in the proper 
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column under the heading previously selected. It finds these numbers and 

weights in the accumulator (AC) expects them to have the formats specified 

above. When first called WRITE assumes the AC address to contain a 

concept or cluster number with a weight in the AC decrement. All succeeding 

calls to WRITE are assumed to refer to this concept or cluster number un­

til a call is made to WWGHT. The weights from the AC address are inserted 

in the proper column under the selected heading according to the prefix 

and tag codes shown in the tables of Part 3 of this section. 

A call to WWGHT prepares WRITE to accept a new concept or cluster 

number. The total weight for the old concept or cluster number is taken 

from the AC address and inserted under the heading. The next call to 

WRITE will start a new line in the output table. 

The last entry point to the WRITE subroutine is WFIN. This call 

informs WRITE to finish its output transmission and the last call to the 

WRITE subroutine must always be made to WFIN. WFIN must also be called 

before changing from one heading to another. 

WRITE uses the subroutines HEADR, BCDDEC, BCDADD, and INOUT. 



B. WRITE Flowchart 

X I I I - 2 1 

( WHEADlJ-

( WHEADfc) 4 

( AMEAD3^)-

( ffiADlt). 

^| CALL HEADR 
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HEADING) 
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( VJRITE ) 

< FLAG = OFF?]> Y e S 

TRETURNJ 

FLAG*-ON k 

WRITE CONCEPT 
OR CLUSTER 

NUMBER ON A3 

y 

GET WEIGHT 
FROM AC ADDRESS 

WRITE WEIGHT UNDER 
PROPER HEADING 

ON A3 

(WWGHT")—H FLAG <- OFF 
GET TOTAL WEIGHT 
FROM AC ADDRESS 

-^ftETUR^) 

WRITE TOTAL WEIGHT 
UNDER PROPER 
HEADING ON A3 | 



XIII-22 

5. The SUPPLY and SUPTAF Subroutines 

A. Description 

Documents which are not submitted as English texts are read-in by 

these routines. Two types of preprocessed documents are acceptable, cards 

from tape A2, and a document tape on A6. 

Cards from A2 are read by SUPPLY. SUPPLY reads concept vectors 

from decks punched in earlier runs, and supplies them to MERVEC. The 

identification associated with the document is written onto a tape for 

use by the REPORT program (link 13>. This tape is usually Al;, but if the 

supervisor executes a call BEGSUP (ITAPE), all identification for *FBJDS 

and *-LIK^S is placed on ITAPE instead. The actual concept vectors are 

obtained by calling SUPPLYF, which returns one word containing a concept 

number and a weight in standard MERVEC format. At the end of a document, 

LY returns a word of zeros as a sentinel. The identification written 

out is as follows: 

If ANSWER is SHORT, none 

If ANSWER is MEDIUM, the *FIND, *-LIKE, or #TEXT card 

If ANSWER is LONG , the complete citation (-K-TEXT card, 

author, title, and journal) 

Another entry point, IFSUPF, returns a nonzero value if SUPPLY has 

written Identification on a tape other than Ah; otherwise it returns zero. 
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SUPTAP i s s i m i l a r to SUPPLY except t h a t i t reads concept v e c t o r s 

from A6, a p r ev ious ly mounted document c o l l e c t i o n t a p e . This tape i s 

blocked in 25>0~word r e c o r d s . SUPTAP has the fo l lowing e n t r y p o i n t s : 

(1) SUFNAM (ARG) r e t u r n s the l e a d e r card for 

the document t o ARG, 

(2) SUFTAPF looks e x a c t l y l i k e SUPPLYF to MERVEC, 

(3) IFSUPF, i s the same as in SUPPLY, 

(U) BEGSUP i s e x a c t l y as in SUPPLY, i d e n t i f i c a t i o n 

i s handled in the same way* 

The document c o l l e c t i o n tape i s w r i t t e n by MAKTAP, an independent 

program. MAKTAP r e q u i r e s as da ta i n p u t , the b ina ry decks i f the documents 

t o be w r i t t e n on the document tape (A6). Severa l s e t s of b i n a r y decks may 

be w r i t t e n on the same tape* They a r e separa ted by cards wi th *NAME in 

columns 1-6 and the 12 -cha rac t e r name of the c o l l e c t i o n in columns 7 -18 . 

To use the document t a p e , the SETFLX s p e c i f i c a t i o n s DOCTAP should 

be used . The f i r s t card a f t e r the SETFLX cards should have -w-FILE in columns 

1-6 and e i t h e r a decimal i n t e g e r or a c o l l e c t i o n name in columns 7-18. I f 

the ni 1] s t ion i s r e a d . I f a c o l l e c t i o n name i s 

g iven, t h a t c o l l e c t i o n i s r ead . I f the card i s omi t ted , the f i r s t c o l ­

l e c t i o n i s r ead . 
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B. SUPPLY Flowchart 

Yes 

•: T IDENTIFICATION 

ANSWER ? 
Short 

Long 

i/AS BEGSUP 
CALLED ? 

Yss 

:E ON 
IFIED 

No 

WRITE 
on Ali 

THE LAST 
CARD BEEN READ? 

N 

CARD 

JJH 
RETURN 

ZERO 

I S THIS THE FIRST 
CALL FOR THIS 

DOCUMENT 

No 

IS THERE A 
PARTIALLY PROCESSED 
CARD AVAILABLE 
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HAVE WE 
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CONCEPT NO.? 

Yes No 

RETURN 
CONCEPT 
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6. The ERROR Routine 

ERROR i s a simple program which p r in t s out a number transmitted 

to i t as par t of the message "ERROR WAS DETECTED. NUMBER WAS." If the 

number i s less than O-equal to t en , ERROR re turns ; otherwise i t ca l l s 

DUMP. 

„• - » 

ERROR NUMBER 

1 

2 

3 

h 

$ 

6 

7 

8 

9 

10 

11 

12 

13 

MEANING 

(unass igned) 

i l l e g a l c o n t r o l card 

too many r e q u e s t s , 
remainder w i l l be ignored 

r e q u e s t out of o r d e r , 
ignored 

*LIKE w i l l be t r e a t e d as 
*TEXT only-

r e q u e s t overflowed buf fe r , 
ignored 

-x-LIKE overflowed b u f f e r , 
t r e a t e d as #TEXT only 

•K-LIKE out of o r d e r , t r e a t e d 

as #TEXT 

(unass igned) 

(unass igned) 

c a n ' t w r i t e document-

document t a p e , MERVEC 

c a n ' t w r i t e B l , MERVEC 

c a n ' t read expanded t ape , 

MERVEC 
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ERROR NUMBER 

1U 

-20 

» ^^^^mm^^^mmmmm^mm^mmmmm^mmmmmmmmmmmmm 

MEANING 

c a n ' t read s y n t a c t i c t a p e , 

A?, MERVEC 

(unassigned) 

c a n ' t w r i t e B l , MERVEC 

c a n ' t read k$, SUPER 8 

c a n ' t read A2, SUPER 8 

c a n ' t read B l , SUPER 8 

c a n ' t w r i t e AU, SUPER 8 

c a n ' t w r i t e c o r r e l a t i o n 

tape CUT COR 


