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The usefulness of a col l ection of reference documents is highly dependent
upon the ease of identifying which documents are of potential interest in any
given instance. Increasing the scope and flexibility of the document cataloging
system is one method of making this i denti fication easier. With this as motiva-
tion , the Directora te of Aerospace Studies undertook a computerization of the • 1

cataloging system for its document center in 1975. The principles of the system
and the required software were developed inhouse over a period of months. They
have since been refined and have proved themsel ves in use for two years . This
documentation was written to describe the software and its use in enough detail
to permi t its adoption by other groups seeking the benefits coming from com-
puterized cataloging; be it of documents , books , records — anything which can be
categorized by various types of info rmation.

The author would like to acknowiedge the assistance of Mary C. Kennedy in
designing the principles of the system. I am only sorry that it has not yet
been possible to implement all her suggestions.
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1. INTRODUCTION

Program LIBLIST is one of two FORTRAN programs which is used to maintain the
computerized catalog ing system of the document center of the Directorate of Aero-
space Studies. It produces catalog listings from any data base which is mainta i ned
by its companion program , ADM , d i scusse d i n volume I of thi s report. LIBLIST i s
written specificall y for the CDC 6600 computer. Hence, it is designed about a 60—

bit computer word , six bit characters , an d a par ti c u l a r  64 member pr i n ter charac-
ter set. These program peculiariti es will not represent much dif ficulty to an

experienced programmer desiring to adapt the program to another large scale machine.

Additionally, the program should be easily converted from FORTRAN to other high

level languages provided suitable bit manipulation capabilities can be provided .

Th is volume is designed to provide the degree of understanding required to run

an d modify the program and to make computer or language conversions possible.

Secti on 2 provides a genera l discussion of the program , including an introduction
to a vocabulary which is helpful in explaining the over all techni ques of manip-
ulating the data . Section 3 describes program input. Appendix A provides defi-

n it~ons for ‘rajor program variables , .~hil e the program listing, interspersed

liberally with comments , is presented in appendix B.

5/6
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2. GENERAL PROGRAM DISCUSSION

The data base is the total of all information available to the computer about

library holdings . It is maintained on a mass storage file .‘ihich is referred to in

LIBL IST as NEW FIL. The information on ~EW FIL is organized by document , each doc-

ument being defined by at most 20 descriptors . The sum total of information for a

document is called a data set. The individual descri ptors are cal led data i tems .

The data i tems in use at present 1 are given in table 1 with descri ptive remarks.

ata i tems may contain multiple distinct entries. This results in that document

appearing under each entry in a listing ordered by that data i tem .

Through inputs the data i tems to appear in a listing are selected and the

order of their appearance specified. There are no restrictions on which data items
may appear in a l isting or their order. When the program receives this info rmation
it b~ an exhaustive examination of the data base , documen t by docume n t , to
co’- ~ie listing. As an example , suppose that the listing is to be by key—
w i by several other data items . As each document data set is read from

~ase it is examined for the presence of a keyword entry . If none exi ts ,
no further processing of that document occurs . If a keyword entry is present , it
is examined to determine if it is sing le or mu l tiple. For each keyword (up to a
maximum of ten ) an entry for the listin g is prepared. Each of these entries differs
only in the keyword , hence it s even tual p lacement i n the catalo g listing. These
entries are called character strings .

Grou ps of these character string s are prepared , with approximately 500 per
group. As each group is completed , it is ordered alphanumeri cally. Alphanumeric
ordering is essentially a well defi ned extension of alph abetic ordering. t is
discussed in detail in section 2.2. After ordering a group , it is written on mass
storage to await further processing. When all data sets from the data base have
been processe d i n thi s manner , there exists one or more of these ordered groups of
character strings which must be combined to form the one ordered group which corn—
pri ses the catalog listing. This combining is done through a merging process

1. Other categories of information can easily be substituted for those given in
this report. See volume I , secti on 1.
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similar to that used to order the subgroups . The process is described in section
2.3. When the final ordered list is created it must be ‘~ur ther processed (secti on
2.4) to alter its appea rance for the actua l printout. ~n example of the final

result is presented in figure 1.

2.1 DATA BASE

The collec ti on of all o~cument information available to LIBL I ST on file NE~iF iL

is the data base . This information has been organized by document into data sets ,

and in turn the data sets have been organized into the data i tems listed in table 1 .

In arr iving at this structure , many poi nts had to be cons id ered . The di scuss i on
which follows will examine those considerations from the point of view of the data

item , the data set , and the data base , respectivel y.

a. Jata Items. Data items represent categories of information , e.g., titl e ,

personal author , keywords. For a gi ven documen t some of these categor i es may no t
be represented . There may be no personal author , for example. Some categories

may have multiple entries which should be treated independently when forming a cat-

alog listing . An obvious example is keywords. And , wherea s the tit le for one
document may occupy a single computer word , that for another document may require

15 computer words.

To handle these variations the data item was conce ived as hav i ng an i ndef-
inite length , and as hav ing a substructure. A data i tem has zero length if there

is no information about a document in that category . The upper limit for its length

is indefinite. (The sum of the lengths of all data i tems in a data set can not

exceed 54 computer words when stored in the data base.)2 Notice that this applies

equal l y to all data i tems. The substructure of a data item is achieved by linking

mul tiple independent components together with pl us (+) signs. This eliminates the

plus sign from the otherwise usable character set.

The CDC printer characters are given in table 2 with their displ ay codes

(octal representation in the computer). Note that the colon is not available for

‘1

2. ADM and LIBLIST could be modified to increase this lim it. Tradeoffs of program
l engths and running times are involved .
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use even though it is a legitimate character. This is because the display code
of the col on is 00, which means that in the alphanumeric ordering process the colon
plays the role of a blank. More is said of this in section 2.4. The plus (+) sign
is also reserved as previously indicated. Two consecutive colons (blank substitutes )
may not appear i thedded in a data i tem. Two consecutive colons are the indication
of tu e end of a data item. Hence , they must appear at the end of every data item ,

even if an extra computer word must be added to provide one or both of them. The
remainin g 61 characters are available to be used in any manner in a data item wi th
the additional exception that all punctuation characters are automatically spaced

at the time ADM creates the data base . Thus , for example, comas are always fol-
l owed by a colon (blank substitute), but never preceded by one . This information
is given in table 3.

Table 3
PROGRAMED PUNCTUATION SPACING

No blank precedes

÷ * / % ) ] , .  ; $
No blank follows

+ * / =
A blank precedes

A blank follows

) ] % , .  ; s
Shoul d two characters wi th conflicting rules be adjacent to one another , that
apply ing to the second character will prevail , e.g. ) and — is spaced )- .

Data i tems in the data base are stored in display code and each data i tem
occup ies an integral number of computer words. Thus , for example, when Rand Corpora-
tion is used as a corporate author it would be stored in the data base as the two
computer words

2201l6040003172220l71220l24l1l7l600000000

which when converted to characters is

RAND :C0RPQ~RATI0N ::::

Notice that this data i tem is terminated by at least two consecutive “blanks ,” i.e. ,
colons . Were the corporate author Bigdome Corporation , then it-would appear in
character representation as:
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BIGD OME :CO I RP O R A T I ON : ::
where the extra word of ‘blanks ” has been added to provide the second 4blank ’ of
the pair.

Since the rules discussed above ap~ 1y to all data items , all data items
* hav e essential ly the same status. Th is equality is exactly what a l lows catalog

l is t ings to be a, hitrary with respect to which data items appear and the order
of their appearance.

b. Data Set. To form a data set , the data items are assemb led in consecutive

locations in the data base in the order given in table 1.

Some method must be used for specifying the locations of each of the data
items . The method selected is to incl ude in the data set a table giv ing the loca-
tion of the first word of each data item (numbering the first word of the data set
1) 3nd the number of words comprising it. This has been done by packing this
information for the 20 data items into f ive computer words , four data items to a
word . Since a CDC 6600 word has 60 bits , this means that the length and location
information for a data item must be presented in 15 bits . The first six are used

to give the length ; the last nine the location. This is shown in figure 2.

C C C C
O 0 0 0

.0 •— .0 •.- .0
4.) 4.) 4.i 4.i 4.) 4.’ .4.) 4..
0) (0 0) (0 0) ‘0 ‘0
C U 0 U C U C U
0) 19 0) 0 Cl) 0 ci) 0
.0 30 30 30 30 30 30 30

~~t 59 54 53 45 44 39 38 30 29 24 23 15 14 9 8 Bit 0

FIgure 2. Format of a Word of the Length-Location Table

The correspondence between data item and computer words and bit numbers is given

i n table 4. The maximum expressable length of a data i tem is 77 octal (63 decimal)
computer words. The maximum location is 777 octal (511 decimal) words . These
limits have proved more than adequate .

The data set is completed by preceding the l ength-location table with a

single computer word giving the total length of the data set.

The final data set, thus , has the form shown in figure 3.
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Length Length-Location Data Items
of Table

Data

Set 

~

I I I I I I I I I I I

I I I I I

Figure 3. Format of a Data Set

c. Data Base. The data base is composed of the collection of all data sets .
For reasons which wi l l  become obvious , it is necessary to have these data sets
ordered in some manner in the data base . This is brought about not by any require-
ment of LIBLIST , but by the need to be able to delete or modify data base data sets
with Program ADM . Suppose , for example , that 100 data sets are to be deleted from
a data base of 1000 data sets because the corresponding documents are no longer part

of the collection. If there is no order to the data sets in the data base , the list
of data sets to be removed wil l  have to be searched over and over again as the data
sets in the data base are examined one by one. If , however , both l ists are in

order , each list wil l  need to be examined only once to delete the 100 data sets .

The ability to order the data sets depends upon each data set having a
unique identifier. For microfiche with AD numbers , this identifier is the AD number.
For all other documents it is the accession number assigned to it at the Directorate
of Aerospace Studies .

• 2.2 THE CONCEPT OF ALPHANUMERIC ORDERING

Ordinary alphabetical ordering is accomplished by comparing two words (or word
groups ) beginning with the left-most characters of each and proceeding character by
character to the right until a difference is found. The two corresponding but dif-
ferent characters then determine wh ich word or word group comes firs t by which is

15
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‘alphabetically smaller ” according to the sequence blank , A , B, C . . . Z. Punctu-
ation is generally ignored in determining alphabetica l order.

The ordinary extension of alphabetic ordering to include numbers - alphanumeric
ordering - is not consistent with this process. Instead of beginning with the left-
most digits of the two strings 0f di gits being compa red and proceeding character by
character until a difference is found , the numbers are compared as entities. Thus
nine precedes 10 , a situation which everyone expects . This is , of course, a con-
vention , and one that does not l end itself as efficiently to alphanumerically com-
puter ordering as another which wi ll be described.

For effici ency in computer ordering it is des i rable to allow the ordering to
proceed in the nonconve ntional way of comparing numbers exactly as letters are com-
pared - character by character from the left. Using this scheme , very nonconven-
tional ordering takes place , e.g., 10 precedes 9; 1000 precedes 11 , etc. This too
is a convention , but not one everyone will readily adapt to. A partial solution
is to preface numbers with zero. Thus 09 will i ndeed precede lO.~ This works as
iong as the two numbers being compared have the same number of digi ts . In most
cases this is a practical way to obtain the traditional ordering.

There is one further difference between traditional alphanumeric ordering and
the computer ordering appearing in ADM . Punctuation marks are considered in ADM
as characters just as are the blank , letters , and the digits 0-9. The alphanumeric
order of all the characters is that given previously in table 2. The order corres-
ponds to the numerical order of the display codes . This consideration of punctuation
in the ordering process makes consistency of punctuation essential if listings are
to have the desired order at all times . Below are some pairs of expressions ordered
traditionally and as the ADM/L IBLIST programs order them.

3. Roman numerals provide another problem in computer ordering. For example
C(l0~) wil l  order before 1 (1) , IX (9) before V ( 5 ) ,  etc. It will generally pay to
replace Roman numerals with Arabic numbers.
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Traditional ADM/LIBLIST

1. BASE BASE
BASES BASES

2. ALPHA9 ALPHAO9 ALPHA 1O ALPHAO9
or or

ALPHA 1 O ALPHA1O ALPHA 9 ALPHA 1O

3. 1812 18027
18027 1812

4. 0181 2 01812
1 8027 18027

5. STATISTICS , VOL. 1 STATISTICS , VOL 2
STATISTICS , VOL 2 STATISTICS , VOL. 1

These ordering characteristics should be understood and planned for before
the first input data set is ever keypunched for program ADM .

2.3 ALPHANUMERIC ORDERING OF A SET OF CHARACTER STRINGS

There are many methods for computer ordering of a set of alphanumeric data.
They vary widely in efficiency and ease of implementation , often as a function of
the nature of the problem (for example , the initial amount of order present in the
data). The character strings ordered in LIBLIST usually have very little intrinsic

order. 4 A very efficient method for ordering in such a case is based on merging
as suggested by the “tournament chart” of figure 4. In this context merging is the
process of combining two ordered lists into a single ordered list by repeatedly
comparing the smallest remaining element of each list and choosing the smaller of
these as the next element of the combined list.

At the left of figure 4 are represented N (= 16 for this example) subsets of
- P character strings , each subset containing a single character string. For conve-

ni ence N is an integral power of 2. At the first step these subsets are merged by

4. An exception occurs when the ordering is being done on accession number or AD
number. In these cases , the data are perfectly ordered as extracted from the data
base .
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pairs (1 and 2, 3, and 4, . . . (N-i) and N) to produce N/2 ordered subsets each
with two character strings. At the next step these subsets are again merged by
pa irs, result ing in  ‘1/4 ordered subsets each with four character strings. At each

step of the ordering process the number of character string subsets decreases by

one-half , while the size of the individua l subsets increases by a factor of two.
Since N = 2” (n an integer) , after n steps in the process, there remains one

ordered subset of N character str i ngs.

In actual practice , each subset is formed only i n terms of where in the array
of character strings its members reside. This technique is very efficient when
compared with actually moving the character strings to form the subsets in adjacent

locations in the computer.

In LIBLIST N was chosen as 512. Since each of the n steps of the process

requires handling N strings and 5l2=2~=2”, a maximum of Nxn or 512 x 9 = 4608,
comparisons are necessary to order 512 character strings. 5 A compar i son takes onl y
a few m icroseconds on a COC 6600 making the process quite fast.

In the event that there are fewer than N character strings to be ordered , the

order ing mus t s ti ll proceed as though there were N character str i ngs. In th is
event, dumy one-word character strings are used to complete the N entries for
ordering. The duniny character strings always order at the end of the final ordered

subset . Thus , it takes as long to or der one character str ing by it self as N charac-
ter strings. This drawback is of little practical consequence , given the overall

speed of the scheme .

The above method as programed in LIBLIST requires that every character string

in the set being ordered reside in the computer ’ s central memory during the ordering

process. This generates a storage requirement of 512 x 54 = 27648 10 = 660008 corn-
- —  puter words for the character strings. The size of the set being ordered could be

doubled and still fit in the CDC 6600. It is obvious however that there is a limi t

5. Nxn is an upper bound to the number of comparisons which must be made , but not
the least upper bound. In merging two lists comparisons stop as soon as the elements
of one lis t are exhausted .
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to how l arge a set may be ordered at one time in central memory . This problem is

circumvented by introducing a mergi ng procedure using four mass storage files .

These files are referred to in the program as TAPE1 , TAPE2 , TAPE3, and TAPE4. At

the beginning of the merging procedure the character strings to be ordered reside

on TAPE1 and TAPE2 as indicated in figure 5. Each of the indicated subsets is a

final ordered lis t of the previously described process for ordering 512 character

strings.

F i rst Subse t of
Ordered Character Third
Str ings Subset (M—l)st Subset

TAPE 1
Beginning of End of
F i le F i le

Second Subset Fourth Subset Mth Subse t
TAPE 2

Beginning of End of
File - F i le

Figure 5. File Structure at Beginning of Merging Process

If there are an odd number of subsets of ordered character strings , the last one
wil l  be on lAPEl . If there are an even number , the last one wi l l  appear on TAPE2.
The minimum number of such subsets is one; the maximum is currently 20. The alpha-
numeric order within a subset is from left to ri ght in figure 5, i.e., A i s to the
left of Z.

The first merging operation i nvolves the first subsets on lAPEl and TAPE2.

A character string from each is read and they are compared . The alphanumerically

smaller is written on TAPE3. A new character string is read from the appropriate

file to replace the string written on TAPE3 , and the process of comparison is

repeated. This is done until both subsets of character strings have been read from
lAPEl and TAPE2 and wri tten on TAPE3. (When one of the two subsets has had all its
entries read and merged , the remainder of the other subset is copied to TAPE3.)

The subset on TAPE3 contains all entries of the subsets from TAPE1 and TAPE2 and

the merg ing has properly ordered them. The next merging operation repeats the proce-

dure with the second ordered subsets on lAPEl and TAPE2. The only difference is

that the merged subset Is written on TAPE4.

20
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This overall scheme is pursued until all subsets from TAPE1 and TA PE2 have
been merged by pairs, alternatel y, on TAPE3 and TAPE4. Odd numbered merging opera-

tions are written on TAPE3; even on TAPE4. In the event that the total number of

subsets in TAPE1 and TAPE2 is odd , the fi nal su bset on TAPE 1 wi ll not have a cor-
respond i ng subset on TAPE2 with which to be merged. The merging process then con-

s i sts simp ly of co pying the last subset on TAPE1 to TAPE3 or TPPE4 as appropriate.

When all data from TAPE1 and TAPE2 have been processed , the roles of TAPE1 and

TAPE2, and TAPE3 and TAPE4 are reversed. Character strings are read from TAPE3 and

TAPE4 and merged alternately on TAPE1 and TAPE2.

Obviously, the merging of two subsets reduces the total number of subsets by
one . The log ical conclusi on of the above process is one ordered subset containing

all character strings for the listing . A graphic example is given De l ow .

ORIGINAL SITUATION

TAPE 1 Subset 1 Subset 3 Subset 5

TA PE2 Subset 2 Subset 4

AFTER FIRST MERGING OPERATION

lAPEl _Subset 3 Subset 5

~APE2 Subset 4

TAPE 3 Subset 1 + Subset 2

AFTER SECOND MERGING OPERATION

lAPEl Subset 5

TA PE3 Subset 1 + Subset 2

TAPE4 Subset 3 + Subset 4

AFTER THIRD MERGING OPERATION

TAPE3 Subset 1 + Subset 2 Subset 5

TA PE4 Subset 3 + Subset 4

AFTER FIRST MERGING OPERATION AFTER REVERSING FILE ROLES

TAPE1 Subset 1 + Subset 2 + Subset 3 + Subset 4

TAPE 3 Subset 5

21

_ _ _ _ _ _ _ _  _ _ _ _ _ _  V - - - _ _ _ _-



AFTER SECOND MERGING OPERATION AFTER REVERSING ROLES

TA PE1 Subset 1 + Subset 2 + Subset 3 + Subset 4

TAPE2 Subse t 5

The roles of the files are reversed once again , and each file reverts to its

original role. The final merging operation results in TAPE3 containing the final

ordered collection of character strings. If there are 1 , 2, 5, 6, 9, 10 .

subsets, the final ordered collection of characte r strings will reside on TAPE3.

Otherw i se , it will reside on lAPEl . The final phase of the program converts the

character strings to a form suitable for output and then does the actual output.

2.4 OUTPUT PROCESSING OF THE ALPHANUMERICALLY ORDERED CHARACTER STRLJGS

At this po i nt i n the program , the character strings are unsuitable for

printing . First, blanks are represented as colons. These must be converted to

blanks . Second , each data item is terminated by at least two (at most 11) con-

secutive colons. These must be converted to a suitable “end of da ta i tem ” ma rker
to serve as a separator of adjacent data i tems in the printout . These two proce-

dures require a character-by-character examination of each character string. This

is the most time consuming portion of the program .

-~~ typica l character string if printed without these modifications might

look l i ke: 6

SOC ::: :: : :ROCKET-BOOSTED:GLIDE :BOMB:DISPERSION:ANALYSIS:( U ):

:SANDIA:LABO RATQRIES: : :: : : : : : : :34707:::::
When processed it appears as:

SOC r~ ROCKET-BOOSTED GLIDE BOMB DISPERSION ANALYSI S (U) ‘~~ SANDIA LABORATORIES

34707 ~

6. The CDC 6600 can not print strings of colons as shown using the logic of LIBLiST
as 12 zero bits at the end of a word are taken as an end-of-line i ndica tor.
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The actual processing involves constructing a new character string from the old.
As each character is examined from the old character string it is either copied
into the new character string , replaced (blank for colon ), inserted (r~)~ or dis-
carded (excess colons). When the conversion is complete , the new charac ter str i n g
i s printed .
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3. INPUT TO PROGRAM LIBLIST

Card input to Program LIBLIST is used to specif y the structure of data base

printouts. This is done through use of the ITEM card which contains three fields .

The f i rst  f ie ld is read under forma t AlO and contains ITEM beg inning in column 1.
The second f i e ld  is read under format IS (column s 11 - 15) .  The number in this
field specifies the nosition in the final printout of the data i tem specified by

the number read from the third field under forma t FlO.O (coiLifi ns 16-25). The

data i tem is identified by a number from 1-20 as given in table 1 .

To request the program to produce a list consisting of document title, cor-

porate author , an d access i on num ber woul d re qui re  the th ree car ds

ITEM 1 3.0

ITEM 2 6.0
ITEM 3 1.0

p lus a card to s i gnify that the input for that case has been defined . This last

car d conta i ns E~DCASE beginning in column 1 . It is read by the same format as the

ITEM car ds , the numer ic fields being ignored. The order of the ITEM cards defining

a case i s immater ial . However , if N (1 < N < 20) data i tems are being requested in

a printout , then each of the N numbers specifying positions in the printout should

be represented exactly once (with none greater than N). Multiple cases may be

stac ked i n any run , each terminated by an ENDCASE card . The input deck should

~flways be terminated by an ENDJOB card (ENDJOB beginning in column I).

In addition to the card input , a file containing the data base must be sup-

pl ied. This f i le i s produced by Program ADM . Its structure i s di scussed earlier
in this volume as well as in the volume I of this report , which describes Program

~ 
ADM . Th is file has the logical file name NEWFIL. It is equated to TAPE5 in the

program.

I

25/ 26

V V.
- ~~~~~~~~ — ----- V—V. —- 

~~~~~~~~~~~~ ~~ —V. •_..V i.__.V._V._
~~:

V.



APPENDIX A
DEFINITIONS OF IMPORTANT PROGRAM VARIABLES

ENDATA ENDATA=1 indicates that all data sets have been read from tne
data base .

ICA(I) An array which contains the character string resulting from a
read from unit NFRD1 .

ICB(I) An array which contains the character string resulting from a
read from unit NFRD2 .

ICT A word containing one six-bit character wi th all other bits

zero. The position of the character within the word is

dependent upon usage .

IDIR IDIR = -1 causes data bei ng merged to be read from TAPE1 and
TAPE2 , written on TAPE3 or TAPE4. IDIR = 1 causes data being
merged to be read from TAPE3 and TAPE4 , written on TAPE 1 and
TAPE2 .

IMASK (I) For I = 1 , . . ., 10 , a mask of six consecutive bits set to one
(111 111 or 77 octal), occupying bit positions (59 - (1-1)6) to
(54-(I-l)6) . For I = 11 , IMASK(ll) = IMASK(l).

:NAD (I) An array con taining the indirect addresses of the character

strings in the ISORT array which are being ordered.

INADS( I) An array which saves the INA D array for the nex t step of the
• __...~~~~~~~ ordering process. After the ordering process is compl ete

INADS(I)=J gives the value of J such that ISORT(J ,K) is the
I-th ordered character string.

IND( I)  An array used to indicate the order and composition of the
listing . Order is given by I. Compositi on is given by IND(I)
according to the implicit numbering of data Items specified in
table 1.
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IO DA TA ( I)  Contains the most recent data set read from f i le ‘-IE W FIL.

IPOS A coun ter which gives the number of characters contained in tne

resul t of a character-by-character examination of the irst data

item of the list or a character string .

POSP A position indicator used to direct the placement of characters

coming from a character-by-character examinati on of the irst

data item of the list or a character string. For IPOSP=l , . .
10 bit positions (59—(IPOSP—l)6) to 54—(IPOSP-l)6) are indicated.

IPRINT(I) An array containing the version of a character set which is

printed as part of the catalog listing.

ISORT(I,J) The array where the character strings to be ordered are assemb l ed.

- 
ISORT(I ,l) gives the l ength of the character string .

ISPACE A counter used to count the consecutive colons (blanks) appearing
in a character string . lSPACE=2 indicates the end of a data i tem.

:SUM A running count of the number of computer words in the character
string being assembled in the ISORT array.

IWORD A counter giving the number of the word of the IPRINT a rray being
f i l led as a result of the character-by-character exami nation of
the raw character string .

Ii The l ocaticn in the INAD array of the indirect address of the
element of the first of the two adjacent subsets of the ISORT
array being merged , which is to he compared with an element from
the second subset .

liP The location in the INAD array of the indirect address (in the
ISORT array) of the last element of the first of the two adjacent
subsets being merged.

I1S Saves the value of the previous Il for the r.a lculat ion of a new Il.
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12 The l ocation in the INAD array of the indirect address of the

* element of the second of the two adjacent subsets of the ISORT
array being merged, which is to be compared with an element from
the f irst subset.

12S Saves the value of 12 for later use.

LENLIM The maximum number of words allowed in a character string . At

present LENLIM = 50.

LENLOC (I,J) LENLOC (l ,J) contains the number of words in the J-th data item .

LENLOC (2,J) indicates the l ocation of the first word of the

data item in the IODATA array .

LF (I,.)) For TAPEI, 1=1 ,2,3,4, and the J-th subset of character strings

on lAPEl; LF g ives the length of that subset.

LIMUP The max imum number of character strings which may be ordered at

any one time . At present LIMUP = 512.

LIMUPH LIMUP/2

LISTTOT A running count of the number of character strings in the catalog

listing being created .

NENTRY The num ber of character strings to be formed from a given data

set.

NF(I) Maintains the count of the number of subsets of character strings

- • 
on TAPEI , I = 1 ,2,3 ,4.

NFRD1 Equals 1 or 3 to indicate that READ(NFRD1 ) specified reading from

lAPEl or TAPE3, respectively.

• NFRD2 Equals 2 or 4 to indicate that READ(NFRD2) specifies reading from

TAPE2 or TAPE4, respectively.

29
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NFTEST An indicator used in selecting the value of NFWRT. For
NFTEST = -1 , NFWRT = 1 or 3 , as appropriate. For NFTEST = 1 ,
NFWRT = 2 or 4 , as appropriate .

NFWRT Equals 1 ,2 ,3, or 4 , to indicate that WR ITE( N FWRT) specifies
writing on TAPE 1 , TAPE2 , TAPE3 , or TAPE4 , res pect i vely.

NITEM The number of data i tems to be included in the listing.

NLINE The number of lines needed to print the character string just
processed .

NLIST The number of character strings currently in the ISORT array.

NORE.AD1 Equals 0 or 1 to indicate that the subset of character strings
being read from the file specified by NFRD1 has or has not been
exhausted , respectively.

NOREAD2 Similar to NOREAD1 , except appl ication is to NFRD2 .

NR1 Counts the number of character strings read from the subset of
character strings being read from unit NFRD1 .

NR2 Similar to NR1 , except appl i cation is to NFRD2 .

NTF The combined number of subsets of character strings residing
on lAPEl , TAPE2 , TAPE3 , and TA PE4 .

NWTEST1 NWTEST1 = 1 when ICA array contains a character set to be merged .

-‘.-----.-

NWTEST2 NWTEST2 = 1 when ICB array contains a character set to be merged .

N2 At the I-th stage (1=1 , . . . , 9) of the ordering process, N2
~I-l)gives the length of the subsets being merged , v i z . ,  2’
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O1 r ~’ENS CN :NA D( 5 1 2 ) , IO D A T A M O D ) , I SCPT (~~I2. 5O ) . LENLOC ’ 2 ,V 2O ) . _ : S
:~~~( : 0 .2 5 ) . :NA DS15~ 2) . :B ! T ~~i 1 : . IMAS K I O ) . IPRINT IO O , L F : 4 .2 0~~.
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2 ~sF -. . C A ( I O C ) . IC B M O O ) . NFP(L + )

E~ E~ ENDATA
OA ~~A IBIT /60 .5&.,4e,..2.36.30 .24.:e, 12.6.0/

:A T A  ~ENLIM /so.’ .L: MLp— 5I2/ .MuL T~ sTIl/
C
- 

C :0 1—1 ,10
I SHIFT (MASK (6) .IBV i

:c :ONTINUE
‘V.

• • • . • • • • • • , . • • • • • • • • • • • • • • • . • • •
: N I T :A L I 2ATIO N RE~ u1RED FOR EACH CATALOG L ISTING

r

C • • • • • • • • • • • • • • • • • • • • • • • • • . • 4 • 4 4 •
- 

20 -:DN INUE
DAL . .  I NP UT
~E.dND I
REWI NC 2
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E~ C A T A = O

0 30 ~~~~~0 30 ~~~~~~

3C CCNT:NLE
NP :

C • * • • 4 4 . 4 4 4 4 4 . 4 4 4 4 4 • 4 4 4 4 4 4 4 4 . 4 • • 4

C N T IA L I Z A T I O N  REr~U IRED POP EACH SLBSET OF CHARACTER S R N G S

C • • • 4 4 • • 4 4 4 4 4 4 4 4 4 4 4 . 4 4 • 4 • • 4 4 4 4 4 4 4 4

-~0 CONTINUENL IST— O
DO 50 I-I ,LIMUP
DO 50 J-I ,LENL M
ISORT( I .J) 10H;

50 CONT INUE

C
‘ • • • 4 4 • 4 • 4 4 • 4 4 • 4 4 4

C.

C READ A DATA SET FROM FILE NEWFIL.
C
C • • • • • 4 4 4 • • 4 4 4 • 4 4 4 4 4 4 • 4 • 4

C
60 CONTINUE

READ 5) N .(IO O ATA )K ) ,K-2 .N )
IF (EOF (5)) 210,70

~~ CONTINU E
C

C • • • • • • 4 • • 4 4 4 4 4 4 • • • • • • • . . .
C FOR THE DA TA SET ,JUST READ . EXTRACT FROM IO OAT A )2 ) THROUGH
C IOOATA 6) THE LOCATIONS IN ICOATA AND THE CORRESPOND I NG LENGTHS OF
C THE DATA I TEMS TO BE USED IN THE CATALOG LIST I NG . K IS USED 13
-: SPECIFY WH I CH WORD OF THE IODATA ARRAY CONTAINS THIS INFORMATION
C FOR THE !-TH DATA ITEM . L SPECIFIES WHICH IS BITS WITHIN THAT WCRD
C CONTAIN THE INFORMAT ION . THE SHIFT . MASK . AND AND . ~UNCT !ONS APEC USED TO I SOLATE THE INFORMATION WHICH IS STOREO IN ...ENLOC IN
C INTEGER FORMAT.

C 4 4 ‘ • • • 4 • 4 4 • • 4 • • • • •
p C

DO 80 K -t . 40
LENLOC )x )-0

80 CONTINUE
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IPOS P=O
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— :STT~~

(
~ =O

co c O NT I N U E
‘,ENTRV~ I

ANALYSE THE F IR S T  2A~~A :T E M  H A RA C T E R  BY - A R A c E~ ~;p 
+

:30 K = I N V IA L . L A S T
20 :20 L~~t . I 0
::T .s~~I F T r : o c A ’.A K ) . Iev I2_ L H . AN D. MAP - ~~5)
:~ IC .\E L~~

) 30 ‘~O i: 0
_E N= I POS— ! i:o~~::~ POSP.31 ,B LEN=L EN+ I
_ :STT~~NENTP~~, : -LEN

EN~ P~ =NEN PY. I
NENT PY ,31 . ~3 30 TO I L +3

- —  _ _ -, - — n
V- - V ~ C .

:~~os~ POS~~!:PCSP-I PO ’EP.I
:~ :~~0SP .E~~. I : )  IPCSP-I
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C : - .~~_~~~ ~~~~~~~ E~~~~~. A N  ~~~~~~~~~~~~~~~~~~~~~~~~~~

_~~‘~= ( ~~~O 3~~I )  :c~ :
— 3” ~~:N

—
~~ .
NE. ’.~~

-
~ .~~~N- :  ~;.c a- .: :—: ~~~

- 
~~~~~~~~ :2 ,13  ~~~~~~~~~~~~~~~~~~~~~

E 0 . 0  L :s (NEN~~~1 . : ‘ .L1~~~~ ~~~~~~~~~~~~~~~ :
- CN~~ NUE:~ NENI9V ,3 ’ .  - I D i  NEN ’.P ‘.12

‘a _ 
• I • • 4 4 4 + 4 • • 4 4 4 4 • 4 4 . • . I • • * 4 •

~~~~ NENT PY ~~APAC ’.EP 5 ’ P : NC~5 ~~~ E 2A~~ 3E BE I NG
A - .C SICRE ‘.HEM :N I SORT . H5 :S 2CNE N5E ~~’.:N3 

-~~~ ~~~~~~~~
EN ;:ES :N _~~5T SAC .. \ 2  I : O A A :NE e~ 2NE . ~‘.c ~~~
‘.~~~EM ‘.0 AS5E~ ELE ‘-E 2~~~A ~~EMS N —E ~~~~~

V
PEc ~ ~~~~~

C • • • • . 4 4 4 4 4 , 4 4 4 4 4 4 4 4 + • 4 4 4 I 4 4 •

2-0 200 K I . NENTRY
NL IST=NL 1ST’ 1

C ~~RST DATA I TEM HAD ONL Y ONE ~~~~~~~ ‘~C NEE .0 ‘.
‘.

:F .NENT RY . E Q . :  60 Ta IS O
C PLACE AN ENTRY FROM LIST ’ . IN O CA TA

L A S T L S T (K , ii
LENLOC ( I. :ND( H ) — LA ST
CO I~~0 L I .LAST
ICD ATA (LENLOC (2, I -NC (I) )+L_ U=LIS TT’ ,< ..+

150 CONTINUE
160 CONTINUE

ASSEMBLE 1~ E CHARACTER 5 T Rj ’ ~3
I SUM-I
00 90 0-I . N ITEM
LEN=LENLCC ( I . INO (-J ) I
L OC~ LE -NLOC (2. I N C ) - J ) )
:r ~L0C.E~~.O ) LEN I
IF (LOC V NE.3 ) 00 -O :T’ O

C 20 NOT AL CW ‘.HE CHA RACTER STR ING TO EICE2E ~~ENL :~~ ~.-:PO3F ( ISUM.I .3~~~LEN L IM— H OC TO :;c
SCPT NLIST . IE (JM’H IOH ;;

I SUM- I
I SORT (NL ST , I) -IS ~ M

GO TO 190
1 0  C O N T I NUE

C DO NOT AL LOW HE CH APAC E~ 
S’ .R:N6 ~O E c C E E ENL~~~

IF  ( ISLM.LEN .3’. E N L I M- I i  L E N+ L L .-~L, M - I~~ --.M- ,
F~ (LEN. LE ,0 30 13 190
00 180 ~~- :
!S0RT~ NL 1ST , i SUM+ M~~~1 COA TA (LOC•~~-H- . 1  180 CONTINUE
I SuM- I SUM’LEN
I S0R~ ‘NL 191 .1  - ISUM

N

_______ - .   V



- -I

- ~~~~~~~~~~~~~~~~~ ~~~~~ r
I

~ 
!‘ -

‘
~-~~~~

-‘
~~ ~~~ -.~~~-

--- — -—

:~:202 C - N :
C 20 NC’. A . .. 3C~~ ~~~PA Y  TO

:~ ~UL ’.V.5 E0 ANC Nu:3 :~E - _ :’~’oP -::) 00 330
I N ~~ N~ E E~~ A ’.A 3E’.

30 V. 
50

2A ’.A BASE E<HA US~ E2
2 : 3  :CNT :NLE

ENCA ’.A= I
SUBSET OF CHARAC TER STR INGS ~EA 2~ ‘.0 BE :P:E9EO

230 CONTINUE

~~S1’.3T=L1STTOT .NL ST

• 4 4 . 4 4 4 4 4 4 4 4 * • 4 * 4 4 4 • 4 * • 4 4 4 • I • I I 4 4

ORDER T~ E ISORT ARRAY AL P~,ANUMER1CA LL 1 . ‘.—E ~~CCE LPE 2E~ E~~~S ON

~EPo I NG CyCLES . IN T~ E ~~iRST CYCLE CHA PA C EP S’.P :NOS A RE ~E~~D E2
BY PA RS - I AND 2. 3 ANC ~~~. 

E’ .C .  ‘.2 FORM OR DE9EO ~~ :as c~O CHAPAC~ ER SIPINGS. N ‘.HE SECOND CYCLE ‘.E R :9 9’. ?AI z :s

~
I’.

~ THE SECOND . •
~HE 

‘.H1R~ ~~IT H THE FO URTH . E~~~ . + 2  

~2P~ :PcE~ E:
-OLADS OF CHARACTE R STR ING ~ . T—E RESUL T OF THE 9 ’ .H C V ~CLE :s A

C COMPLETELY ORDERED SET OF CHARACTER STR I NGS. 1kE ORDER P T~ E
C CHARACTER STRINGS :S MA 1 NT~~1NEC IN THE INAC AND NACS AR 9A~ 9

4 4 4 • 4 4 4 4 4 4 4 4 I • I 4 4 4 • • I I • • I • • • • •
C
C I NI T IAL I ZE :NADS

20 230 I—I .L ML’P
NACS ( H—I

230 CONTINUE
C BEGIN THE 9 CYCLE PROCESS

DO 370 1= 1.9
• ( 1 — I )

I 1S——N2 2+l
2-0 350 J_ 1 .LIMUPH ,N2
1 1 — I  I S —I IS’N2’2
I2—1 2S —t l .N2
I N I T I A L I 1
L AST I2-”N2—l
L -2
20 340 K=I N IT IAL .LAST

240 CONTINUE
IF (K .GT .12 1 GO TO 250

250 CON TINUE
P (IS0RT (INA0SIIH.L ).GE.o AN0 .1SopT (:NA2S .12 ._  D E C  30

1~ I SORTHNADS C IH . L .LT .0.AND.:SCRI :NAOS ~~~ .~~~~
- -

- C 00 ’.:
:F ( I S O R T ( ! NA C S I I ! ) .L J . G E . O 1  30 T O p ~ C

GO TO 290
260 CONTINUE

IF (L S O R T (IN A O S (1 I ) .L J - I SC PT (INACS (I2 1 .LH 2 0.280.890
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V.

PLADE THE :~-APA C E~ STR ING BEC -c~ E —E . 3 C—~~ A :2E~
• 3’O CONTI NUE

:NA 3U<~ = I NADS II

:F ‘ :.EQ.12S ) 30 ‘.0 320
30 1~~ 340

C THE L-Tk WORDS OF HE CHARACTER 5T~~~NGS APE ::EN :cA~~. ~~~~~~‘.HE (L~ 5T WCRDS
280 :ONT:NuE

V I~ (L,E ~~.LENL 1M-H GO TO 290

30 TO 240
- C PLACE THE 12 CHARACTE R STRING BEFORE E I: V - A P A C E 2  V . V .~~~~: •~-

390 CONTINUE
NAD (KY INA DS (I2 )
2—I 2’I

— — 
L . 2
I P (I2.GT .L AST~ GO TQ 320
30 TO 340

2 THE I! CHARACTER STRING LIST IS EXHAUSTED
300 CONTINUE

DO 310 M-12 .LAST
KP-KP~ I
I NAD (KP) -INAOG (M )

3:0 CONTINUE
GO TO 350

C Tk~ 12 CHARACTER STRING LIST iS EXHAUSTED
320 CONT I NUE

:P— I 2S—I
KP -K
DO 330 M-fl . 1IP
KP-KP . I
INAD (KP ) INA OS (M )

330 CONTI NUE
GO TO 350

340 CONTINUE
C SAVE “HE MOST ~ECE NT ORDER FOR 

‘.HE NEX CYC LE OP C-OP T’-E
C STORAGE OPERATIO N C-OLLOW

350 CONTI NUE
DC 360 IL-I.LIMU P
INA O S ’IL )-IN AD ’ IL )

360 CoNT INUE
370 CONTINUE

C 4 .  ‘ ‘ • • I • * I 4

C
C ~PI1E 1~ E CHARACTER 

S’.
~~I NOS ON SCRA ’.Ck ~~A S V V .  S’.OPAGE N ‘.~ E OPCE~

C SPEC IF IED BY INADS . C- “HE 1 O T A L  NUMBER CF SLBSE’.S OF CHA RAC E~
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C -~~~ ‘.C- 5 ~~TE~ E2 ~ 2P cA ’.
~ _ O 3 _ S . ’.1~~~ -~~~~~~ . ...~~~

‘.E _ . V

Ei .D N . ~~~~~ . -~ 1~~ E2

C I I * I 4 I 4 * I I I I I I ~ I I I 4 4 4 I 4 • • 4 •

C- . p ’.C-.

: S T ~~~ ES~~ N~~ ,2.0

( ‘.ES” E V  ~~~~~~~~~~

N F (NF .’.R’. .NF ‘4F..R” - ‘.1

~~~~ F.’.R~~.NF NP..1P1) = NL
DO 380 I— I ,NL IS
N~~IS0RT ( NACS ( 1 . 1 )
~~~~~~~ . NF~ RT N . ( : s o R’. : NA C S I . ~~~.

, ’.2,N ;

~2O CONT I NUE
(ENC A IA .ED . 1 GO 10 390

30 TO ~O

I 4 4 • 4 4 4 I * 4 4 4 4 4 4 4 4 4 4 I • I 4 • • 4 • • • *

O MERG-E THE DATA 5’.ORED ON TAPE ! AND IA PEP “0 ~~CO UCE A
C ORDERED SET OF ALL CHARACTER ST~~I NGS , S~ BSETS ~~0M APE I APE
C ME GED WIT H THOSE FROM TAPE2 . 1~ E RESUL r:NG ~EPGEC SUBSETS APE
C .‘.PITTEN AL ERNATELY ON TAFE3 AND TAPE~+ . ...HEN AL. . SUBSE’.S C-9CM
C “APE ! AND TAPE2 HAVE BEEN MERGED. “HE PPGCESS REIERSES ANC S~V .BSE ’.3

0 FROM TAPE3 AND TAPE4 ARE MERGED WI TH ~~E RESUL~ 9 BE I NG ~RIT ’ .EN
O ON TAPE ! AND TAPE2 . THIS PROCESS CONTINUES VNT L A F NAL 3PCE~ E2
C ..IST IS ACHE I VED .

4 4 I 4 4 • 4 I 4 4 4 4 4 I 4 I 4 • * I I I I 4 4 4 I I I I I + 4

320 CONTINUE
O BEGIN FOR NE~ SUBSETS

NFTES T- I
REWiND I

~E~~JND 2 -

REW IND 3
— REWIN D 4

1 ) ~NFP ‘2; =NFP (3) =NF ’P ( 4 )  -0
.00 CONTINUE

C BEGIN FOR NEW LIS TS
NCREA O1 NCREAD2-0
NR I -NR2-O
F (IDIR.NE .-I ) 30 TO ~ I0

C WiLL READ FROM LN I”S I AND 2, ~R I ’
.E -CN .NVS 3 OP

NFPO 1 I
NF~ D2-2NVP ; I)—NFP I)~~I
NF Pf2) NFP (2)+I
NF1EST-- 1 P~4FTEST
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‘. .ED I .

•LI: :o~JI’.LE
IC - I2I ~ NE V 22 ‘.20

~ I_ . 9E A2 ~~ D’~ ~~~~~ 3 ~~C 
-. . .-I~~~ E :. ~ ‘S  : p

=3

3 3 I-I
NF9 . 4 ( = ~~F;~ ..)+I

1 NF ES’.

IC - NF EST E D - I
*20 CONT~~~LE

c (NF ( NR~ C2 .E .O NO PEA D2 I
c INF (NFROI ) .ED .O C-C ‘.0 520

• ‘.30 DONT INLE
:~ (NCPEAOI E D , I A N C  \CPE~~~2 E’C - i )  3C ‘.0

IC - - NOREADI ED : AND .N~ TES T .ED.2 ) 00 ‘.0

2 RE AD C-ROM N F D
V READ (NF~ DI ) N , I A ~~~).~~ 2 . N

NW TEST 1=1
I CA (N’! I 1 OH
NR 1 NR1 ’i
IF (MR I .EQVLF (NFPD 1 ,NF~~(NFRD H 1 ) 

NCPEA CI I

IF (NCPEAOI .EQ. 1 ) NF (NFPC I - =NF INFPC I (-I

IF l NOREAD2.EQ .1.AND ,NWTEST2~~~~~
O ) GO “0 ~~C

IF (NR2.EQ.0) GO TO 440
3D TO 450

-~+C CONTINUEIP I NCREADI EQ. 1 .ANO .NCREAC2 .ED 1 ) 30 “0 510

I F (N0REAO2.EQ .I~ GO TO ~8O
C READ FROM NFRD2

READ (NFRO2) M , ICB~ <) ,X 2 .M)
NWTEST2 I
ICB (M’~V 1 

( IOH ;
NP2 NR2’ I
I~
’ .+JR2 EQ LF (NFPD2.NFP F~ C2 I NCREAC2’.

IC - (NCREAD 2 .EQ .1! NF~ NF2C2 ’.NF ’~FPD4~~~I

IF (NOPEA DI .EQV I ) 00 TO 500

.50 CONT I NUE
C COMPARE CA AND 108

L”2

~+60 CONI
NUE

IC - (IC A (L ).GE J . AND.IOB (L ) 3t- ’O ! GO

IF r 1 C A L 1 .LT .0. AND iCB L).L
~~~~ 

-33 ‘.24~~2

IF :CA (L) -3E .3 30 TO ~SO
30 TO 503

.~ ‘j CONTINUE
IF (IC A (L1-IC B (L )) 480 .490.5CC

~80 CCNTINLE  
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.~P I E  NF...R” N . : A +  . ..=2 .N

- n  “-~

-‘.20 C N ”~ NUE
I C - - : ~~~ ED . 12k ;; .‘.N C.L . D _ ENL !~~~ 1 30

30 ‘.0

~0O CON ” I NLE
..4RVE NF.,PT M . ILB K ( ,.<=2 ,M )
N~~”ES”2=O

30 “0 -‘~ -J
5 C  :O N’.:NUE

~E~ GING OF TWO 9UBSE~ S IS CO MPLET E
I C - NW ’ .E S T IVEQ.t ) .~P I E  NF~’.RT ( N , (IC A (K ) .K=2 ,N )
Ic NW ’ .EST2 .EQVI ) WRITE NFWRT ) M( IC 3 (.< ).~~~2,M )
NC-

- NF..~P .NF NF...RT)
IF NP2 NE .3) NTC- N T F- I
C-C “0 -‘DC

520 :cN~~I NuEIF N ”F V E Q . ! >  00 ~O 530
D IP— — I ID P
30 TO 390

530 CONTINUE
C A SINGLE ORDERED LIS T HAS BEEN ACHE I IED

30 540 1-1 .3.2
IF ;NF (~~~.ED .HNFW RT=I

540 CONTINUE
REWINC NFWRT

C • * • 4 4 4 4 * I 4 I 4 4 4 4 I * 4 4 • * * * I * I I 4 4

O PREPARE THE FINAL ORDERED LIST OF CHARACTER STRINGS C-OP 9 PN  1N0
C AND PRINT THEM AS ‘HEY ARE PROCESSED . THE PREPARATION ~E L I ~~E5 ~O CHARACTER BY CHARACTER EXAM I NATION OF EACH CHARAC ’.E~ SIP INC - ~CO CO NVERT COLONS TO BLANKS . TO ELIMINATE EXCESS BL ANKS, AND “0
C I NSERT — AS A SEPARATOR BETWEEN DATA ITEMS .

• 4 4 I I I I 4 4 4 4 I 4 4 I 4 4 4 I I 4 * 4 * 4 I I I * * 4

IF (IND (1) .NE.1i ) PRINT 710
I PRNTSV- 10H
NCOUNT” O
LST LF (NFWRT , I )

C PROCESS EACH CHARACTER STRING
DO 690 L 1.LST
RE AD (NFWRT) N .(IQDATA (K .K=2, N)

* C INI T IAL I ZE IPRINT

I :

- i  
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CO 550 ~~I .L~ ST
I~~R :NT (: ‘ =0

5~ O CON TIN UE
C SPACE 2A ’.A C-CR Ou1Pu’ ~ .A R I Y

I ~OS= I ~CSP= I SPACE=OC EXA MINE EACH CHA RACTER N I C A ~ A (I -

20 5k2 I-2,LAST
IF ( ODATA ( I ED. 1OH ; ) ICDA ”A; I) =0
CO 630 .. I . 1O
IC 1= LOD ATA ( 1 1 . AND . IMASK (U)
IF ;I C T . .NE.OB) GO TO 580

2 CHARACTER IS A COLON (SPACE)
ISPACE= ISPACE+ I
IF ISPACE.GT .2) GO TO 630
I F ‘I SPACE.EQ I ) 30 TO 570

2 END OF DATA I TEM . I NSERT -

POS= I PCS+
IPOSP- I POSP+ I
IF CIPOSP .E Q. 11 ) I POSP-I
I WORD— ) I POS—i )/ 10 + 1
IPR INT (IWORD )=IPR INT (I WORD ) .QR .SH IFTL 1L- .IBI I - I P’OSP(

C I F LISTING BY STUDY BEGIN EACH ST UDY ON NEW 9A3E
IF (IWCRD .NE.I ( GO TO 570
P IND (I ) .NE .I1 .OR.IPRINT (ILEQ .IPRN TSV ) GO TO 560

PRINT 7.0
NCOUNT=C

560 CONTINUE
I PRNTSV=IPRINI ( I I

5 0  CONT I NUE
C CONVERT COLON TO A BLANK

IC 1=555555555555555555559 AND . I MASK (U
30 TO 590

580 CONTINUE
C CHAR ACTER NOT A COLON (SPACE)

I SPA CE =0
590 CO NTINUE

C MAKE CHARACTER PART CF CHARACTER ST~~[NG TO BE ~~~I N E O  ‘~~!O ;
IPOS-IPOS+I
I POSP- I POSP. 1
IF (IPOSP.E Q. II )  I POSP-1
:WCRC— (IPOS— 1 1 / 1 0 + 1

C DETERMINE NUMBER OF BITS CHA PACTE ~ IN lOT BE 5H c ”E ‘P
2 STOR AGE IN IPRINT (IWORO ) 620)

IC - (IPCSP-J) 610.600 .600
SCO CONTINUE

C SHI FT TO LOWER ORDER BITS OP DO NOT SHIFT AT ALL
:SHIFT=IPOSP-U+L
GO TO 620

610 CONTINUE

t
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‘532 U N ’ .  INUE
CO N’ . 1 NLE
:~ :C-’O-SP .ED .1 -2 1 -30 10 660

C 2LANI~ C-!L_ RE~~A INC ER O~ IP~~I N ”) I.’.CPC
‘550 i=I C-’OS P . I O

:C- P :NT :.~CRD (= :FP1NT I.~.CPD OP .(5555555E5555555555558 ANC . IM A SK

65 -CCN ”INUE
‘560 CON’.INUE

L N E I + I I WCPD—2 )/12
I F NCOUNT.NL I NE .LE .58 GO IC

o NOT ENCUGH ROOM ON PAGE TO C-PIN ’ . ENTIRE C H A R A C T E R  S~~~.NG .
-C EV. EOT PAGE

“ID
NCOUNT=0

6’C CO NTINUE
C PRINT CHARACTER STRING WITHOUT EJECT INC P436

NCOUNT=NCOUNT’NL INE 1
IF (NL I NE.EQ. I) GO TO 680

-: CHARACTER STRING REQUIRES MORE THAN ONE LINE FOR p RIN T ING
C-P N T  700. (IPRINT (J ) .J= 1 . 3)
PRiNT 7201 (IPRINT ( J) ,J= I4 .IWORD )
GO TO 690

680 CONTINUE
C CHARACTER STRING REQU I RES ONLY ONE LINE FOR PR INT ING

~R INT 700. (!PRINT ( JL.~= 1. :WcRD )
690 CONTINUE

PRINT 730 . LISTIOT
C CAT ALOG LISTING COMPLETED . CHECK FOR A C DI ’ .IONAL L 5 ” NGS

30 TO 20
C.

700 FORMAT (/IX .I 3A IO )
710 FORMAT (IH I //)

~20 FORMAT ( I X ,12A 0)
730 FORMAT (/ / 12 0X .5 , 28H ENTRIES APPEAR ON THIS L S T ~END

-

I ,

1~
41

-~~~ - -
~‘-.-:.:—~~.~

------
~~~

•- _ ~~~~~~~~~~~~~~~~~~~~ 
V’.-’ . _.- . V - ‘.V~V~ -~~ -V. . - .-.—~-. 

— 
- -  ~~~~~~~~~~~~~~~~~~



SUBROUTINE INPUT
CCMMCN 1A / IND I2O ) ,NITEM
DIMEN SION NAME (lO )
C-A lA IRETURN /I/
DATA NAME/4H 1 TEM ,7HENDCASE .6HENOUOB/

‘S

PRINT 80
N I TEM-a

ID CONTINUE
READ 50, INAME IILOC .X
PRINT 60, INAME , ILOC .X
DO 20 1-1 .10
IF ( !NAME . EQ. NAME ( I ) )  GO TO 30

20 CONTINUE
IRETURN~0PRIN T 70, INAME

30 CONTINUE
IF (INAME .NE .NAME (I)) GO TO 40
IND ( ILOC ) X
NITEM N!TEM+1

90 CONTINUE
IF ( INA ME.EQ .NA M E(2 ) .AND . IRETURN.EQ. 1) RETURN
IF ( I NAME.EQ.NA M E(3 ) )  STOP 1
GO TO 10

c
C

50 FORMA T (A 10 , 15,F!0.0)
60 FORMAT (1X .A 1 O . 15,FIO .I )
70 FORMAT (5H •‘•, l X ,A 1Q ,5H~ ’•’~~.2IH IS NOT IN DICTIONARY )
80 FORMA T (1HI )

END

N
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