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The usefulness of a collection 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 Identification easier . With this as motiva-
tion , the Directorate of Aerospace Studies undertook a computerization of the
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 themselves in use for two years . This
documentation was written to describe the software and its use in enough detail
to permit 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 information .

The author would like to acknowl edge 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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to permit its adoption to other high level computer languages and/or other
large , scienti fically oriented computers.
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1 . INTRODUCTION

Program ADM which is described in this volume and Program LIBLIST which is
described in volume II of this report were designed and developed to automate the
cataloging operation of the document center of the Directorate of Aerospace
Studies (DAS), Ki rtland AFB , NM. These programs satisfy the specific needs of
that center. Add i tionall y, the software is designe d around the Control Data Corpora-
tion (CDC) 6600 computers of the Air Force Weapons Laboratory at Kirtland AFB. Never-
theless it is believed that many groups requiring cataloging serv i ces can easily adapt

these programs to their needs . This two—volume set should provide all the informa-

tion necessary to determine the suitability of applying ACM and LIBLIST to parti c-

ular situations. The discussion of the programs is believed to be detailed enough
to allow conversion of the FORTRAN software to different computers and/or other
programing languages.

The DAS document center maintains a collection of between 5000 and 10,000
holdings . The majority of these holdings are unclassified and classified tech-

n ical documents . While the size of the collection is reasonably static , the

composition is in a constant state of flux. New documents are acquired and old
documents having a limi ted life or of limi ted interes t are purged. Unti l ACM and

LIBLIST were wr i tten these documents were cataloged on cards by ti tle , corporate
au thor , report number , accession number , and key words . The dec i sion to automate
was based on a single consideration - to increase the accessibility of informa-

tion about the collection. The programs do this through : (1) increasing the
number of types of cata l ogs maintained , (2) standardizing the format of the

catalogs , (3) enhancing the physical ease of using the catalog (computer listings

can be scanned more readily than indiv idual catalog cards), (4) providing flex-
ibility by allowing variations in catalog content (including the production of
special purpose catalogs on a onetime basis), and (5) allowi ng easy dissemination
of the catalogs through the production of multiple copies .

Program ADM performs the functions of initially creating and then maintain-

ing a data base of information describing the documents . Input to the program is

by punch card. Output consists of pr inted material used as an aid to detecting

errors in the Input, and/or a new or updated data base stored on magnetic tape or

disk. Program LIBLIST distills data from the data base into catalog listings
whose content is specified by the user.

5



Maintaining a data base is basically the process of changing it so that it
continues to contain an accurate description of the collection holdings . This
means that it must be possible to add information to the data base , delete informa-
tion , or modi fy existing i nformation . The program takes its name from these three
functions : A(dd) D(elete) M(odify).

Each holding may be described by up to 20 categories of information . These
categories are the same for all holdings described by the data base. The list of
categories as currently used at DAS is given in table 1. These selections are in
no way indigenous to the program coding except that each category is identified on
the input cards by a unique two-character code. As the program now stands these
codes are sugg~ of the categories of table 1 that they represent. They could
easily be ch~- suggest different categories.1 This and the more i mportant
fact that, ception , all categories of data are treated Identically in
the compu t 

~s the content of the data base very flexible. This in turn allows
ACM to maintain a data base for any set of entities which can be described by at
most 20 categories of information.

The equal treatment of categories of information in the data base is used by
LIBLIST to allow the creation of catalogs whose entries are arbitrary in content.
For example (using the categories of table 1) LIBLIST can produce a catalog by
ti tle , followed In order by corporate author, document date , classifi cation , AD
number , and accession number. Just as easily it could produce a catalog by title ,
followe d by requestor, date received , AD number , and accession number. This flexi-
bility is a useful feature of this cataloging system.

Another convenient feature of the ACM program is the input scheme . It was
designed to make the initial punching of cards and any subsequent correction of
errors as easy as possible. Information to be punched need not be entered on
coding forms which specify card columns. Depending upon the skills of the key-
punch operator , punching may be done from typed forms, handwritten forms , or the

1. Having the codes suggest the category of information is merely a convenience
to the program user.
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documents themselves . In large part this is the result of there being no require-
ment as to the order in which information is entered upon the cards , nor any
practical restriction 2 on the length of the information associated with a partic-
ular category.

Section 2 discusses the structure of the data base in depth . This is followed
by a di scussion in section 3 of the concept of alphanumeric ordering used in ACM
(and LIBLIST) and its impl i cations to program users. Input and output are treated
in Sections 4 and 5, respectively. Section 6 discusses input errors and the best
methods for correcting them. The maintenance of the data base is the subject of
section 7, while the final section contains descriptions of the functions of the
main program and the three subroutines . The report concludes with two appendices .
Appendix A contai ns an alphabetica l list and description of all important program
variables. This is followed by a well-commented listing of the FORTRAN program
in appendix B.

2. There is a restriction of about 500 characters on the total of the lengths of
all the individual categories . This could easily be Increased by a factor of four
or even six on the CDC 6600 used at Kirtland AFB .

8
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2. THE DATA BASE

A data base is the total of all information about a set of documents that is
ma intained on a mass storage file. 3 W ithin a data base each document is represented

by a data set. This in turn is composed of data i tems and a table indi cating where
the data i tems are stored within the data set, and the lengths of the i tems in

n umber of computer words .

2.1 DATA ITEMS

A l ist of the data i tems was given in table 1. Data i tems reprLsent categories

of information , e.g., title , personal author , key words . For a giv’ i document some
of these categories may not be represented. There may be no personal a thor , for
example. Some categories may require multiple entries wh i ch need to be treated
i ndependently when forming a catalog listing. An obvious example is key words . And
whereas the titl e for one document may occupy a single computer word , that for ano ther
document may require 15 computer words.

To handl e these variations the data i tem was conceived as having a substructure
and an indefinite length . The substructure allows multiple entries in a given data

i tem to be given i ndependent status by linking them wi th pl us (+) signs .4 (This

feature eliminates the plus sign from the otherwise usable character set.) A data

item has zero length if there is no information about a document in that category .
The upper limi t for its length is determined only by the restriction that the sum

of the lengths of all data items in a data set should not exceed 54 computer words.

Data i tems in the data base are stored in display code . The CDC printer charac-
ters and display codes are given in table 2. All but three may be used in data i tems
as themselves. The exceptions are the colon (:), the plus sign (+), ~nd the blank.
The colon has a display code of 00. This means that in the alphanumeric ordering

3. This data base may be called an electronic data base to distinguish it from the
collection of data cards from which it was derived - the card data base. Throughout
this report data i tems and data sets not yet part of the data base are referred to as
input data i tems or input data sets to distinguish them from those in the data base.

4. Because the purpose of the accession number (or AD number if an accession number
is not used) is to provide the data set with a unique identification , mul t iple entries
in these data i tems make no sense.

9
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process (see section 3) it plays the role of a blank (leaving no role for the blank)
The plus sign has the special function just discussed . The remaining 61 characters
are available to be used in any manner in a data item with two exceptions . ~ rst
two consecutive co~3ns (blank substitutes) may not appear imbedded in the inforrnatioi
of a data i tem, since two consecutive colons indicate the end of a data i tem during
certain processes within the computer. (In the data base two consecutive colons mus
appear at the end of every data item, even i f  an extra computer word must be added
to provide one or both of them.) Second , all punctuation characters are automatica l
spaced at the time ACM creates the data base.5 Thus , for example , comas are always
followed by a colon (blank substitute), but never preceded by one . This information
is given in table 3.

Table 3
PROGRAMMED PUNCTUATION SPACING

No blank precedes
+ _  * 1  = ) ] ,.  ; $ %

No bl ank follows

(C + - * / =

A b lank precedes
( C

A blank follows
\
~~~~ 

.
I s . , 0

Should 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 )-.

Each data item occupies an integral number of computer words. Thus , for exampl~
when Rand Corporation is used as a corporate author it would be stored in the com-
puter in octal notation as the two computer words6

0~

2201160400031 7222017 22012411171600000000

5. The automatic spacing of these characters places the burden of punctuation spaci s
on the computer rather than on those preparing input for ACM . This is an important
asset in achieving the correct order of entries in listings produced by LIBLIST . Ses
sect Ion 3.
6. There are 10 six bit characters in a 60 bit computer word .
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4
which when converted to characters is

RAND CQRPOIRATION :::

Notice that this data i tem is terminated by at least two consecutive “blanks ,” i.e. ,
colons. Were the corporate author Bigdome Corporation , it would appear in character
representation as

BIGDOME :C0I RPORATIO-N:I:::::~ ::::

where the extra word of “blanks ” has been added to provide the second “blank” of the
pair requi red to indicate the end of the data i tem.

2.2 DATA SET

To form a data set, the data i tems are assembl ed in consecutive locations in
the data base in the order given in table 1.

Some method must be used for speci fying the locations of each of the data
items . An easy way is to include at the beginning of the data set a table giving
the l ocation of the first word of each data i tem (numbering the fi rst word of the
data set 1) and the number of words comprising it. This has been done by packing
this i nformation for the 20 data i tems i nto five computer words , four data i tems
to a word . Since a CCC 6600 word has 60 bits , this means that the length and
location information for a data item mus t be presented in 15 bits . The first six
are used to give the l ength ; the last nine the location. This is shown in figure 1.

C C C C
0 0 0 0.0 -.- .0 ..- .0 ..- .0

4’ 4’ 4’ 4.) 4.) 4.) 4’ 4.1
OS (5 OS CO OS CO OS CO
C 0 0 LI C 0 0 0
41 0 4) 0 4) 0 4) 0

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

Figure 1. Format of a Word of the Length-Location Table
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The correspondence between data i tem , the computer words in the table , and bit
numbers is given in table 4. The maximum expressable length of a data i tem is
77 octal (63 decimal ) computer words. The maximum l ocation is 777 octal (511
dec imal ) words .

The data set is completed by preceding the length— locati on 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 2.

Length Length-Location Data Items (Maximum 54 Words )
of Table (5 Words)

Data
Set
(1 Word )

— 
I I I I I I—

I I I I

I I I I

Figure 2. Format of a Data Set

2.3 DATA BASE

The data base is composed of the collection of all data sets. It is
advantageous to have these data sets ordered in some manner in the data base.
This is brought about by the need to be able to delete or modify data base data
sets efficiently wi th Program ACM . Suppose , for example , that 100 data sets are
to be deleted from a data base of 1000 data sets because the corresponding docu-
ments 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 wi l l  have to be

I i 1 - searched over and over again as the data sets in the data base are examined one
by one looking for matches . If , however , both lists are i n order, each list will
need to be searched only once to identify the 100 data sets to be removed.

The ability to order the data sets depends upon each data set having a unique
identifier. For mi crof¼the with AD numbers , this identifier is the AD number.

-

~ 

~— — — -- ______________ ~~~~~~~~~~~~~ .



In 4’ ‘0
50 0 4)

4.1 5. ‘5 (11
0 ‘0 0 5.
~~ E 4’
0 5 -  >, In 4.)

~~ 0 41 .0 0
U. PC

OS C
C O

VS
‘ 0 4’  4.) ~fl0 —  ( S C O  C 4’

~~ (5 - I n  % - E  O l I n  C
0 ~~~~In OS S..
~~ 04 )  C O

4)0 ~~~‘4.0 .0  0 0  04 ’  0
V S P C  0’- O V S  LI

C
U) ‘0 4’ 0

41 U)
S 4.)

PC OS CO
5— 4) 5.. C 0

0 0 0 •.-

~~ 0) 4.) 4.)
0 0 ~~ (11 In
— 41 4) (11
5- 41 (1)
PC 4’ 0’ 0’ ‘5
LI (0 4) 4) —
0 0 LI
-3

=
5-

S..
4 1 W  5. 0

0 .0
.0 .0 4’ 5.
(5 U) 4’ 4) 4.)

5— = PC .0 ‘05— m P C  E 0
4)

U. 0 — 4.) 4’0 ~~ (5 (0 C
0 0 5. 4..)

Li) ~~ 0 0 S..
In 0. 0
5.. 5.. 0. U

5— 4) 0 4) 0
LI 3. LI 0

5-
U)

U) S..
= 41
5-

S..
C’) 4)

0 5-
0 0 4)

.0
0 fl E
~~ In 41

-- 4) — >50 4.1 0.
U 0 .— 0

PC PC I- LI

Vi 0
- I C’) —

(5 C I I 0
Vi C’S C’S ~~ C’) C’S ~~I U.) I , C’) I

OS
VS 50) C ~~ C C’.) C 0
5— 0 0 0 0
— .0 ~~ .0 ~~ .0 ~~ .0 ..-

4.) 4.) 4’ 4.1 4.) 4.1 4.1 4.1
0 5 ( 0  0 5 ( 5  0 5 ( 5  0 5 ( 5
C U C U C U  0 0
4 1 0  4 1 0  (11 0 4 1 0
-3 _I -3 _I ~0J ..J ...J _I

14

- - — - .-

~

-

~

--

~ 

-..__I~~~~ __.——--~~ -__=_ -—-- ----- -— — - -  -~~~~~
- --- --- - -



For all other documents it is the accession number assigned to it at the Directorate
of Aerospace Studies.
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3. ALPHANUMERIC ORDER I r~G

Ordinary alphabetical ordering is accomplished by comparing two words (or
word groups) beginning with the left-most characters of each and preceding char-
acter by character to the right until a difference is found. The two corres-
ponding but different characters then determine which word or word group comes
fi rst by which is “alphabetically smaller ” according tn the sequence blank , A , B ,

Z. Punctuation is generally i gnored in determining alphabetical order.

The ordinary extension of alphabetic ordering to include numbers - alpha-
numeric ordering - is not consistent with this process. Instead of beginning
with the left-most digits of the two strings of digits being compared and pro-
ceeding 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 convention , and one that does not lend itself as efficiently
to alphanumerically computer ordering as another which will be described.

For efficiency in computer ordering it is desirable to allow the ordering to
proceed in the nonconventional way of comparing numbers exactly as letters are
compared - character by character from the left. Using this scheme , very non-
conventional ordering takes place , e.g. , 10 precedes 9; 1000 precedes 11 , etc.
This too is a conventi on , but not one everyone will readily adapt to. A partial
solution is to preface numbers with zero . Thus 09 will indeed precede b . 7 This
works as long as the two numbers being coiipared have the same number of digits .
In most cases this is a practical way to obtain the traditional ordering .8

There is one further difference between traditional alphanumeric order ~ng and
the computer ordering appearing in ACM . Punctuation marks are considered as char-
acters just as are the blank , letters , and the digits 0— 9. The alphanumeric order

7. Roman numerals provide another problem in computer ordering . For example C(lOO )
will order before 1 (1), IX (9) before V (5), etc . It will generally pay to replace
Roman numerals wi th Arabic numbers .
8. As currently used , for example , all accession numbers are entered as fi ve digit
numbers , the necessary leading zeros appearing as necessary .

17

_ _ _  —~~~ - - - _ _ _ _ _



of all the characters is that given previously in table 2. The order corresponds
to th numerical order of the display codes . This cons i deration of punctuation
in the ordering process makes consistency of punctuation essential if listings
are to have the desired order at all ti mes.9 Below are some pairs of expressions
ordered traditionally and as the ADM/LIBLIST programs order them.

TRADITIONAL ADM/LIBLIST
1. BASE BASE

BASES BASES
2. ALPHA9 ALPHAO9 ALPHA 1O ALPHAO9

or or~
ALPHA1O ALPHA1O ALPHA9 ALPHA1O

3. 1812 18027
18027 1812

4. 01812 01812
18027 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.

9. Consideration is being given to changing the program logic to treat strings
of digits as entitles and to ignore punctuation In the ordering process.
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4. INPUT

The fi rst card of every data deck for Program ADM defines the three
quantities OLDFILE, NEWF ILE , and IPRINT . The card is read under a 315 format,
and each of the quantities can take the values zero or unity with the following
implicati ons:

OLDFILE = 0 An old data base file is not to be input to the program.
= 1 An old data base file is to be input to the program to be

integrated with input data sets to create a new data base
file.

NEWFILE = 0 A new data base file is not to be created by the run . The
run serves only to provide a check of the format and content
of the input data sets.

= 1 A new data base file is to be created by the run .

IPRINT = 0 Do not list input data sets using an expanded format (see
section 5).

= 1 List input data sets in expanded format.

A new data base file may be created entirely from input data sets , or the
input data sets may be comb i ned wi th an existing data base file to produce a new
data base file. In the fi rst case OLDFILE = 0, NEWFILE = 1; in the second OLDFILE
= 1 , NEWFILE = 1. The combi nation OLDFILE = 1 , NEWFILE = 0 makes no sense in terms
of useful program operation.

Following this initial card are the input data sets. An input data set con-
sists of one or more cards which specify the document to be processed , how it is
to affect the data base , and the data i tems that are to be treated. This information
is contained in colums 1-72 of successive cards . Columns 73-80 are used for visual
identification of the cards only and may contain any information desired (e.g., the
document identifi cation number).

The beginning of a data set is indicated by the first three columns of the
firs t card containing *A*, *0*, or *M*. The *A* Indicates that the data set will
be added to the data base. The *0* indicates that the document identified in the
input data set is to be deleted from an already existing data base , while *M* tells
the program that the Input data set Is to modify the specifi ed data set from an
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existing data base. The end of a data set is signaled by two successive blank
columns appearing anywhere in column s 1-72 of a card , or appearing in column 72
of one card and column 1 of the succeeding card. (Wi thin a data set , the program
regards column 1 of one card as being adjacent to col umn 72 of the previous card.)
Nothing should be punched after the second blank on the last data card of a set
except in columns 73-80. The program would regard additional information before
column 73 as an error, as two successive blanks followed by more information might
represent an error in punching the cards . In those cases that the actual data
associated with the input data set ends in columns 71 or 72 of a card , an additional
card wi th blanks in columns 1-72 must be added to provide the required blank(s)
signifying the end of the input data set.

The two-character input data identifiers (see table 1) appear within an input
data set between a pair of asterisks (* ) ,  for example *TI*. They are followed
directly by the data they identify . Thus , an individ ual identifier and its data
might appear as

*TI*ALICE IN WONDERLAND

If multiple (up to ten) entries are associated wi th an i dentifier they should be
joined by plus (+) signs , e.g. , -

*TI*ALICE IN WONDERLAND + THROUGH THE LOOKING GLASS

This will cause Program LIBLIST , when printi ng a title listing , to enter this docu-
ment in the listing under both ALICE IN WONDERLAND and THROUGH THE LOOKING GLASS .
An input data set is composed of one or more of these units following the initial
three characters *A*, *0*, or *M*. The example be l ow, figure 3, illustrates a
typical input data set. The circled letters wi th their accompanying arrows serve
to point out particular i tems for discussion. It is important to note that the
order of the input data i tems within the input data set is imaterial.

® This asteri sk does double duty , acting as the th i rd character of *A* and
at the same time serving as the first asterisk of the pair indicating the identifier
AN.

The program recognizes the end of one Input data item by encountering the
next identifier (or two successive blank columns). Note that no blank column
appears here.

Note as indicated before that column 72 of one card is considered by the
p rogram to be adjacent to column one of the next.
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~J The second appearance of an identifier and input data i tem causes the
initially defined information to be replaced by the newly defined data. This
feature allows an error in the fi rst appearance of a data i tem to be corrected
without necessitating repunching the cards including and following the error (as
would be required by a correction resulting in a change of length of the input data
item as is the case here). The same identifier could appear within a data set more
than twice . In such a case the data associated wi th the last appearance is always
used.

c~ Every input data set has a unique identifier which is the accession number
or the AD number when there is no accession number.

® Spacing relative to all punctuation characters need not be a concern in
an input data set. This spacing is standardized by Program ACM . These are also
examples of multiple entries within an input data i tem.

The two blank columns terminating the input data set.

® Columns 73—80 contain the accession number of the document described by
the input data set. Should a deck containing these cards be dropped , for example ,
this allows the input data set to be easily reconstructed .

A maximum acceptable length for an input data set exists , but it is not easily
defi ned. Fifty-four computer words (540 characters ) are allocated in the computer
for the input data i tems of an input data set. However , some of the 540 characters
are automati cally blank filled (and hence lost for data storage) in the process of
storing the input data i tems. Roughly then about 500 data characters can be stored
per input data set - about the amount of information associated with seven or eight
input cards .’°

This limi tation on the amount of information which can be stored about a partic-
ular document is the only limi tation on the length of any particular input data i tem.

10. An expansion of this available storage is not difficult but it naturally in-
creases the size of Program ADM and , even more , its companion Program LIBLIST. Super-
ceded input data i tems associated with repeated two-character identifiers do not
count in the approxima te seven-eight card limit.
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That is , as long as all the input data i tems can be stored in the allocated 54
words , the lengths of the individual input data i tems are i mmateria1.~~

When an input data set is being used to delete a document from an existing
data base , it needs only to have *D* followe d by the unique document i dentifier
as

*D*AN*358O2
or

*D*AD*947692

When the modifi cation of data i tems of a document of an existing data base
is specified , the input data i tems present are only those being changed plus
either the accession number , or if one does not exist , the AD number. In the
modification of a data set, the input data i tems replace the existing data i tems
if they exist. If no data i tem exists in the data set corresponding to the one
being added , the input data item is simply added to the data set. It is impos-
sib le to modify the accession number (or AD number if an accession numbe r does
not exist) by this method. These types of modification are done by deleting the
data s~t from the data base and reintroducing it with a different accession or
AD number. To delete an existing data i tem from the data set, the two—character
identifier should be followed by a singl e minus sign (-). For example to delete
the corporate author use *CA* .

Of the 64 printer characters , three are subject to restrictions when used in
input data i tems. The plus sign (+) is restricted to linking together multiple
data i tems, the colon if used will be stored as a blank in the data base , and the
asterisk must appear as a double asterisk (**) each time it is to appear in a
data i tem. The doubling of the asterisk prevents the program from interpreting
either of the asterisks as a delimiter. The fi rst of the pair i~ simply discarded

— during processing.

The end of input data Is indicated by *E* appearing in the firs t three
columns of the last data card .

11. While the length of the unique identifier of the input data set (accession
number or AD number) is as arbitrary as the length of any other input data i tem ,
proper program operations can not be expected unless the first ten characters
uniquely define that document. Alphan umeric ordering of documents by accession
or AD number Is based only on the first ten characters (first word).
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5. OUTPUT

The usefu l ness of any cataloging system is dependent upon the accuracy of
the information it contains. Misfiled catalog cards or inaccuracies causing
entries on computer printouts to be misordered can cause the “loss ” of documents
in many cases . With a manual filing system improperly filed cards can be the
result of informational errors on the file cards or huma n error in integrating
the cards into the rest of the system. This latter error is inherently absent
from computer generated cata l ogs. “Lost” documents occur only because of errors
of informational content.

To minimize errors of informational content in the data base , and hence in the
computer generated listings , Program ACM has an output option that lists and
identifies the input data i tems of each input data set on a separate page . An
example is shown in figure 4. This format is easy to read and provides a reasonable
way to check for keypunch transcription errors. Whatever is shown in this listing
is what will be placed in the data base. In addition to showing what information
is present , it also indicates which input data i tems are not present. The action
ind i cating character (A, D, or M) is printed at the top of the page. This output
option is control l ed by a parameter read from the first input card of a data deck
(see section 4). If the option is selected (IPRINT=l) a page is produced for every
recognized input data set in the run. If it is not selected no printout of this
type is produced.

One other type of printout is produced by the program , a card image by card
image listing as shown in figure 5. In addition to reproducing all input data set
cards , this listing also contains error messages detailing card format errors
detected by the program. These error messages are discussed in section 6. The
messages appear as close to the card containing the error as program logic will

-~~ allow. This listing is not written directly to the output file because selecting
the option of the page per document printout would cause it to be Interspersed
with the card image listing. To avoid this 12 the card images and error messages

-
‘ are written to TAPE3 and copied to output after program execution has been completed.

12. Some mi ght find interspersing the card images with the page per document
printout to be desirable. The program could be easily modifi ed to give this.
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CARD SI •A DR*2I JAN I976 RS TFR DD’D (C I97S CL SECPET /XGOS ,CATI ,2 .3 AN ’FP-.93 TFR493
CARD 52 •PN•5A ~j5D-TR- 75-93-vQLUME 3—AN PCXES CA ’AF SPACE AND MISSILE SYSTEMS ORGA TFP493
CARD 53 IZA TIO N •T I•MI SS ION ANALYSIS FOR MISSILE AND MJDET SURVEILLANCE (U) VQL .~M TVR ~.93
CARD 54 E 3. MISSILE SURVEILLANC E SYSTEMS . ANNEXES•KW•NUDET * MISSILE SURVEILLAN TCP493
CARD 55 CE•FM•TR.0I•2005•CA’AF SPACE AND MISSILE SYSTEMS CRGAN I ZATION~ AN 36C55 T~ 493
CARD 56 •A~R5•TFR•DD.FE9 !975.CL.UNCL.AN.TFR-’.gls.FM.TR.CA AF ‘.950TH TEST WING~~~I TFP’.9~.
CARD 57 •WR!ONT PATTERSON STORY.KW.WR I GHT-PATTERSON Are
:ARD 58 •A•RE•ERB • 4100!NS•OR’20 OCT 1975.RS TFR*OO•SEP 1975.CL.UNCL.AN* ’TR-’.gS TV~ 4~5
CARD 59 •FM’PA•CA~ AF AERONAUTICAL SYSTEMS O IIlSI ON~ TI’STA TEMENT CF ~~‘°K ~ CR HYPE FP4~ 5
CARD 60 PSONIC ~EHICLE AP PLICATION S STUDY AND ‘ASK SUMMARY SHEET P ~ e 3 I 0 1 F  PPE FR’.95
CAR D ~~I L MI NAR Y LESION AND CEVELOPMENT KWHYPERSONIC IEHICLE S
CARD 62 E’

Figure 5. Exampl e of Card Image Output
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6. CORRECTING INPUT DATA SET ERRORS

In dealing with input data sets two types of errors will be encountered.
The first type are errors in informational content - data transcript ion errors .

The second type are those detected by the program - fo rma t errors . Both types
of errors can always be corrected by brute force - correcting the error and
(usually) repunching all the data following the error because of an accompanying
insertion or deletion of characters . This discussion considers alternati ves to
the brute force technique.

In general , errors of the first type are more straightforward to correct as
there are but two possible techniques involved. First , if incorrect characters
can be replaced one-for-one with correct characters , there is no problem. The
length of the input data i tem will not have changed and there will be no impact
on the remainder of the input data set. However, it will coninonly occur that the
correction will entail increasing or decreasing the number of characters in the
input data i tem , i. e., changing its length . Chang ing the length of an input data
i tem on a card requires shifting everything which follows it either to take up the
created space or provide the needed space . In this case where the correction
shortens or lengthens an input data i tem the preferred method of correction is to
append to the end of the input data set the appropriate two-ch&racter identifier
and the corrected input data i tem. As discussed earlier this will cause the
i ncorrect input data i tem to be replaced by the corrected one in the input data
set assembled in the computer (see the discussion associated with figure 3 in
section 4).

Format errors are basical ly corrected by one of the two methods described
for informational content errors. However , the procedure for making the format
corrections can in cases be more involved. The error messages associated wi th
each of the format errors are given below along wi th a discussion of the meaning
and a method for correcting the error. Format error messages appear in the card
image listing as close to the card containing the error as practical .

* 
1. CARD XXXX BEGINS A NEW DATA SET FOLLOWING AN IMPROPERLY TERMINATED

DATA SET.

The data for an input data set end in column s 71 or 72 and are not followed
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by a blank card to supply the required blank col umn(s) indicating the end of the
input data set.

This error is corrected by inserting a card blank in columns 1-72. The rnes-
sage can also indicate missing or out of order cards in the deck.

2. CARD XXXX CONTAINS TWO SUCCESSIVE BLANK COLUMNS FOLLOWED BY ADDITIONAL
DATA . FOLLOWING CARDS WILL BE IGNORED UNTIL A NEW DATA SET IS INITIATED.

Two (or more) successive blank column s inadvertently appear intedded in an
input data set. The problem is corrected by filling the excess blank columns wi th
arbitrary characters (thus eliminating the format error) and adding the correct
two-character identifier and input data item to the end of the input data set.

3. ONE CHARACTER IDENTIFIERS ARE NOT PERMITTED. DATA PRECEDING NEXT VALID
IDENTIFIER IGNORED.

Gne of the characters of a two-character identifier has been omi tted, e.g.,
*T* appears instead of *11* Again the correction process is accomplished in two
steps. First create the desired two-character i dentifier at the point of the
problem by usurping the positi on of the fi rst character of the input data i tem.

*T*AL ICE IN WONDERLAND
*TI*LICE IN WONDERLAND

Then append the des ired identifier and input data item to the end of the input data
set.

i. . CARD XXXX CONTAINS TWO SUCCESSIVE IDENTIFIERS . THE FIRST ONE IS IGNORED.

An example of this is *TI**CA*. This type of error is corrected by replacing
the two asterisks of the second i dentifier with arbitrary characters other than
asterisks and appending a new title and corporate author at the end of the input
data set (with the appropriate identifiers , of course).

C 5. CARD XXXX IS IGNORED BECAUSE IT DOES NOT BEGIN A NEW DATA SET.

This message is printed whenever a new input data set Is not begun on a card
following a card with two successive blank col umns. It is most likely to occur in
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- . 
conjunction wi th the format error numbered 2 above . It may also occur because of
an error in indicating the beginning of a new data set or because of missing or
misordered cards . If it occurs in conjunction with format error 2, fixing that
error will also correct this error.

6. CARD XXXX CONTAINS AN IMPROPERLY TERMINATED IDENTIFIER. DATA PRECEDING
NEXT VALID IDENTIFIER IGNORED.

The program expected to find an asterisk terminating a two-character identifier
and it did not. This is corrected by supplying the expected asterisk and adding the
same identifier and its input data i tem at the end of the input data set, e.g.,

*TIALICE IN WONDERLAND
*TI*LICE IN WONDERLAND

etc.

7. DATA SET HAS NO ACCESSION NUMBER OR AD NUMBER

Every data set must have a unique accession number (or AD number if no acces-
sion number is used) before it can be properly processed. The previous input data
set has none . One must be supplied .

8. XY IS NOT RECOGNIZED. THE FOLLOWING DATA CAN NOT BE PROCESSED

XY are two characters which should be a two-character identi fier wh ich is
recogn i zed by the program but is not. The error is corrected by replacing one or
both of the characters with correct characters as required.

The basic technique used to correct errors 2-6 is applicable to situations not
explicitly discussed that can arise from compound errors . First , fix the format
error so that the program wil l  not consider it an error. Second , add the needed
identifiers and input data Items to the end of the input data set.
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7. MAINTAINING THE DATA BASE

A data base is not generally static. The collection of documents it describes
gains and loses members and individual data i tems require changes to correct errors ,
or to add or delete information . Program ADM specifically performs all these func-
tions , viz. ,

1. new data sets may be added
2. old data sets may be deleted
3. ~ dividual data i tems within a data set may be added , deleted or replaced

~aint aining the data base consists of using these functions to update an existing
data base. All three functions may be performed on the data base in any run.

When an input data set is to be added to the data base the action indicati ng
character Is A. The rules governing the addition of input data sets are easily
stated.

1. The input data set must have an accession number (or AD number if no acces-
sion number Is used) which is not already in the data base.

2. The input data set may additionally contain any other combination of input
data items, provided.

3. That total storage for the resulting data set does not exceed 60 computer
words (54 for data i tems , six preceding the data i tems).

If an attempt is made to add an input data set to the data base and its accession
number (or AD number if no accession number Is used) Is a duplication of one exis-
ting in the data base , the input data set is rejected wi th the error message 13

13. The error messages discussed in this section appear in the card by card output
of the input data sets. They can be printed only when a new data base is being con-
structed. The error message will follow the listing of the appli cable input data
set, but there may be as many as 127 other data sets listings in between because the
error can not be discovered when the input data set is initially processed (see
section 8.1). 33 
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ACCESSION ~IUMBER OR AD NUMBER IS CURRENTLY I~ THE DATA BASE
AND CAN NOT BE DUPLICATED

To delete a data set from the data base the action indicating character is 0.
The only input data i tem needed on the card is the accession number (or AD number
if no accession number is used). If an attempt is made to delete a nonexistent
data set, one of the following error messages is printed as appropriate .

ACCESSION NUMBER ______________________ IS NOT IN DATA BASE
AND CAN NOT BE DELETED

AD NUMBER 
____________________ 

IS NOT IN DATA BASE AND CAN
NOT BE DELETED

Input data sets designed to modify existing data sets in the data base use
M as the action indicating character. A data set may be modified by exchanging
one or more input data i tems for the corresponding data items already existing in
the data base. One or more data i tems may also be added to the data set or existing
data i tems may be deleted. Deletion is accomplished by follow i ng the two-character
input data i tem identifier by a minus sign , as *TI*.., which would delete the title.
Additions and exchanges are both accomplished simply by including the input data
i -tern and its two character identifier in the input data set. The data set to be
modified is identified in the input data set by the appearance of the accession
number (or the AD number if no accession number is used).

In the event that an attempt is made to modify a data set not in the data
base, one of the following error messages is printed as appropriate .

ACCESSION NUMBER 
____________________ 

IS NOT IN DATA
BASE AND CAN NOT BE MODIFIED

AD NUMBER _____________________ IS NOT IN DATA BASE AND
CAN NOT BE MODIFIED

Should any of the format errors numbered 2-8 in section 6 be detected in the
course of creating a new data base the following error message is printed
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THIS DATA SET MUST BE CORRECTED BEFORE IT WILL MODIFY THE
DATA BASE IN THE MANNER DESIRED

This is simply a remi nder that the input data set containing the error will in no
way be reflected in the new data base . In the event that a format error of the

type numbered 1 in section 6 is encountered this message is not printed , but it
must be kept in mi nd that the incorrectly terminated input data set referred to

in the error message also will not be reflected in the new data base. It is best

to insure that no such errors remain in the input data sets when they are used to
create a new data base.
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8. PROGRAM ADM

In its present configuration Program ADM requires about 57,000 octal words
of core in which to execute. It requires six files: INPUT , OUTPUT , an auxiliary
output file (TAPE3), a file for the old data base (TAPE1 = OLDFIL), a file for the
new data base (TAPE2 NEWFIL), and a scratch file (TAPE4). ADM is written entirely

in CDC FORTRAN Extended Version 4. It uses the .AND. (logical product) and .OR.

(logica l sum) masking expressions as well as the SHIFT function to do left circular

bit shifting operations . Additionally much of the coding is necessarily predicated

on 60 bit words and a particular set of six bit character representations. However ,

an experienced prograniner should be able to convert the program to another language

and/or computer without excessive difficul ty i n most cases .

8.1 THE MAIN PROGRAM

The main program reads a single card at the beginning of each run which deter-
mines if a new data base is to be created , if an old data base exists as input , and
whether or not the page per document printout is to be generated . If the run is
not to generate a new data base , the program simply proceeds to call subroutine
DECODE enough times for the subroutine to read and check the format of all the
input data sets , and print the specifi ed output. DECODE is called once for each
recogni zable input data set. A maximum of 128 input data sets may be processed in
the loop calling DECODE before the main program must recycle and reinitialize the
loop. 14

In the event that a new data base is to be generated and no old data base is
input to the program for updating, the main program stores the fi rst 128 input data
sets read by DECODE15 in the exact form in which they will appear in the data base.

14. The limi t of 128 is related to the maximum number of input data sets which the
program can store before having to dump them on to a mass storage device. Input
data sets are not stored unless a new data base is to be created , but the limi t is
always in force.
15. If fewer than 128 input data sets are being processed , then it uses only that
number.
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The next step is to order the stored input data sets alphanumerically by their
accession numbers (or AD number if no accession number is used). This is done
by subroutine SORT. Once ordered , the input data sets are wr i tten on NEWFIL
(‘TAPE2) in alphanumeric order . If more input data sets are processed in the
same run , the program continues by treating the origina l 128 as an old data base
to be updated .16

When a new data base is to be generated by updating an existing data base ,
the procedure is necessarily different from that just described . The differences
arise , however , only after the 128 input data sets have been stored and ordered
by subroutine SORT. The updating of the old data base then takes place by merging
the input data sets with the old data base data sets. This is accomplished by
always comparing the alphanumerically smallest unprocessed member of each list to
determine what actions are to be taken. These actions depend upon which member
is smaller , if either , and what the nature of the action spec ifying character of
the input data set being examined is. The possible actions are :

1. If the unique data set identifier from the old data base is alphanumer-
ically smaller than the one from the input data set, the old date set is trans-
ferred to the new (intermediate or final) data base.

2. If the input data set identifier is smaller than the old data set identi-
fier and the input data set is to be added to the new data base, it is transferred
to the new data base. If it is to have deleted or modified an existi ng old data
set an error has occurred as that data set was not present in the old data base.
Such an error removes the input data set from further consideration without aborting
the formation of the new data base. An appropriate error message is printed (see
section 7).

3. If the input da ta set and the old data set are alphanumer ically equa l and
the action to be performed by the input data set is deletion of an old data set,
then the old data set Is del eted and nothing is added to the new data base . If the
action to be performed is modification rather than deletion , then the requested mod-
ifications are made and the modified old data set is transferred to the new data

16. Before the final new data base is created , new intermediate data bases are
created for every 128 Input data sets processed .
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base. An error occurs when the action specified by the input data set is addition
to the new data base , since the data base already contains a document with that
identifier. The error does not abort the creation of the new data base , but that
input data set is removed from further consideration. An appropriate error message
is printed (see section 7).

In genera l one of the lists will become exhausted before the other. When this
occurs the program simply proceeds to run through the other list to its conclusion .
When both lists have been completely processed , a new intermediate or final data
base exists. It is final if no more input data sets remain to be processed. Other-
wise it is an i ntermediate data base and the program will cycle additional times to
i ncorporate all the remaining input data sets. At each additional cycle the newly
created intermediate data base takes the role of the old existing data base to be
merged wi th the next group of input data sets.

When the final new data base has been constructed , a check is made to determine
if it is residing on the correct file to be saved (TAPE2 = NEWFIL). If it is not ,
it is copied from the scratch file (TAPE4) to TAPE2.

8.2 SUBROUTINE DECODE

Subroutine DECODE reads the cards of the input data sets. It is called from
the main program each time a data set is to be read , and it reads and processes
cards one at a t ime until an input data set has been completed . Each card image
is wri tten on TAPE3 after being read , later to be copied to the output file.

Each card that is read is examined character by character to determi ne each
character~s si gnificance to the program. A character may be part of an Input data
item , part of a two-character identifier , the action indicating character (A, D,
M , or E), or an asterisk or colon serving In the role of a delimiter (see section 4).
Characters wh i ch are part of input data i tems or two-character identi fiers are
stored appropriately as is the action indicating character. Delimiting asterisks or
colons cause the input data i tems , two-character identi fiers and the action indica-
ting character to be correctly stored.

As each input data i tem is completed Its two-character identi fier is checked
for validity . Val id identif iers were given earlier in table 1. (They can be
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changed simply by changing the data statement for the NAME array.) An invalid
i dentifier , one not matching any allowed by the program, causes the input data
i tem to be discarded . A valid identifier causes further processing of the input
data i tem. This processing is composed of making the punctuation spacing conform
to the set of rules given previously in table 3, and moving the i tem into the
IDATA array . Provision has been made for introducing format tests for individual
i nput data i tems, but no such tests are currently performed. Its position in the
IDATA array and the number of computer words required for storage are stored in
the LENLOC array according to the two-character identifier. LENLOC is a 2x20
array . The first index takes the value “1” when the length of the input data item
is being specified; “2” when the location of the fi rst word of the input data item
in the IDATA array is being specified. The second index signifies the nature of
the input data according to the numbers used in table 1.

Should an identifier be used more than once in the same input data set, the
input data items related to each usage are stored in the IDATA array but only the
position and length of the last to be encountered are retained . This permits
easier corrections of errors in input data set cards than would otherwise be
possible (see section 4). After all input data items in a data set have been
stored in the IDATA array , they are rearranged in the order of table 1 in the
IODATA array . The LENLOC array is adjusted to refl ect this new order . During
this rearrangement any superseaed input data items are discarded .

The page per document output array is printed from subroutine DECODE.

8.3 SUBROUTINE ERROR

Subroutine ERROR is primarily a source of error messages related to mach ine
detectable errors. Associated with the detection of certain errors is a require-
ment for reinitia lization of some quantitie s. This is also handled in subroutine
ERROR. Error messages are written on TAPE3 and hence appear in the card image
l isting.

8.4 SUBROUTINE SORT

Subroutine SORT is used to order groups of input data sets by their accession
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number (or AD number if no accession number is used) 1
~ so that they may be

i ntegrated into the existing data base efficiently. The ordering is done alpha-
numerically (see section 3) and only the first word of the accession number or
AD number affects the ordering process. 18 SORT is designed to order a maximum of
128 input data sets in any cal l to the subroutine .19

At the beginning of the ordering process each entry in the LIST array is
treated as a one accession number subset of the set of 128 accession numbers being
ordered . During the first step of the ordering process, the firs t and second
subsets of one accession number each (as they occur in the LIST array ) are merged
to form a new ordered subs t containing two accession numbers . Likewise the third
and fourth , fi fth and sixth , etc. , are merged resulting in 128/2 = 64 ordered sub-
sets of two accession numbers each. In this context “merging ” is the process of
comb ining two ordered lists into a single ordered list by repeatedly comparing
the smallest remaining element of each list and choosing the smallest of these as
the next element of the combined list.

Step two causes the firs t and second two-member subsets to be merged forming
a four-member ordered subset . Again the remaining pairs (third and fourth , etc.)
of two-member subsets are similarly merged to form 64/2 = 32 ordered subsets of
four accession numbers . The general process is continued unti l a sing le subset
consisting of 128 ordered accession numbers resul ts. The process is illus trated
in the “tournament chart” of figure 6.

In actual practice no array is ever created wh i ch contains the elements of
the subsets of the LIST array in proper alphanumeric order. Instead the order is
kept in the INAD and INADS arrays. The order from the previous ordering step is

17. For convenience , the use of the words “accession number ” during the remainder
of the discussion of subroutine SORT will be taken to imply the phrase “or AD number
if no accession number is used. ”
18. A good reason for using no more than 10 characters (one computer word ) for the
accession number.
19. This maximum could easily be increased by powers of two at the expense of increas-
ing the program size . A decrease in running time for many cases could be expected .
Currently about 17 ,000 octal storage locations are involved in the ordering part of
the program.
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kept in INADS , while the order for the current step is formed in INAD . At the
conclusion of the entire ordering process , INADS(l) indicates the position of the
alpnanumerica lly smallest e1 ..~,t of the LIST array ; INADS(2) of the next smallest;
etc. At the conclusion of preceding ordering steps the INADS array contains
similar information for each subset. Thus for the nex t to the last ordering step ,
INADS(1) contains the position of the smallest element of the first 64 element
subset of LIST , INADS(2) the second smallest , etc. At the same time INADS(65)
contains the position of the smallest element of the second 64 element subset of
LIST , I~ADS(66) the second smal l est, etc .

The LIST array is preset in the main program to lOH ;;bbb~
Dbbb (b = blank)

before the accession numbers to be ordered are determined . In the event that
fewer than 128 accession numbers are being ordered , say N , the preset value con-
stitutes the final 128—N entries in the LIST array. They always order last , and
as only the first N entries will be considered elsewhere in the program , they
play no further role.

The ordering process which has just been described requires only that the
total number of elements being ordered is expressabl e as an integral power of 2.
When the SORT subroutine is initially called , the minimum power of 2, greater
or equal to the number of accession numbers being ordered (and < 128) is determined ,
and only that number of elements of the LIST array are ordered. This increases the
efficiency of the subroutine when ordering less than 65 accessi on numbers. 2°

4---—--

20. The subroutine as used in this program gains very little from this feature.
However, SORT can be used as a general ordering routine and in other applications
the Increased efficiency may be desirable.
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4 
APPENDIX A

PROGRAM VARIABLE DEFINITIONS

IACT Equivalent to IACTION

IACTION( I) Indicates the action required relative to the I-th input data set
(used wi th- being processed: = 1RA (R indicates a right justified Hollerith

constant with zero fill), add the document to the data base; = lRD ,
subroutine delete the document from the data base; = 1RM , modify the document
DECODE ) in the existing data base ; and = 1RE , si gnifies the end of input.

IAN The location in IODATA of the accession number (or AD number if no
accession number exists) of the data set most recently read from
the old data base.

IBLANK(I) An array whose I-th member (1 < I < 9) contains (10-I) rig ht
justified blanks with zero fill.

IBUFF A word in which characters from an input data i tem are assemb l ed
one by one.

ICHAR(I) The 80 column s of an input card which has been read are stored in
ICHAR , one character per word , right justified with zero fill.

ICHARPR The previously examined character of the current input data set.

ICNTCRD The number of input cards read.

ICONT If ICONT = 1 there are additional characters to be examined from
the current input data set. If ICONT = 0 the examination of the
characters is terminated.

~COUNT - An index used to specify the input data set currently eligible to
interact with the old da ta set.

ICT A word containing a single character of an i nput data set , all
other bits zero .
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ICTPR The previously examined character in the process of correctly
spacing punctuation , right justified with zero fill.

IDATA(I) Inte rmediate storage of all punctuation processed data i tems
(including duplicates~ relative to the input data set being
processed .

IDELETE(I) The accession number (or AD number if no accession number exist5 )
of the I-th data set deleted from the data base.

IDENT A word in which the two-character identification codes are
assembled right justified with zero fill.

IENDOLD If IENDOLD = 1 ~ll data sets on the old data base have been read .
Otherwise unreaci data sets remain.

IFLAG A flag which is set to unity when an error is detected by the program
which prohibits an input data set from being added to a new data base.

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

INCR The difFerence in length between a data i tem modifying the data base
and the data item it is modifying.

I~ EW (Main The logical unit on whi ch the new data base i~~ written.
Program)

INEW (Sub- If INEW 1 the card most recently read is the first card of an input
data set. Otherwise the most recently read card is a continuation of
an already begun input data set.

INFO(I) Intermediate storage for the input data item being examined.

I 

- 
INPEND If INPEND = 1 all input data sets have been read. Otherwise input

data sets remain to be read.
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IODATA(I) Contains the I-th (modulo 128) input data set as processed by sub-
routine DECODE . IODATA(1) = length of processed input data set;
IODATA(2) - IODATA(6) = table giving lengths and l ocations within
IODATA of processed data i tems.

IOLD The logical unit on which the old da ta base res ides .

lORD Equivalent to IORDER.

IORDER (I) The accession number (or AD number if no accession number exists )
of the I-th input data set processed this run , modulo 128.

IPOS A counter which Indicate s where within a word a character should
be stored.

IPRINT IPRINT 1 causes a one—page printout for each input data set
processed by the program (see section 6 ’ . Otherwise this form
of output is omitted.

IREPEAT The sum of the processed lengths of all data i tems from the input
data set being examined which have been replaced because of
multiple use of the same two-character identi fier within the input
data set (see section 8.2).

IRUN A variable which controls the placement of input data i tems ~n th e
IDATA and IODATA arrays.

ISTAR A variable whose value is used in identifying the two-character
identifiers in an input data set. ISTAR = 0 indicates that the

-. program is searching for the first asterisk setting off an i denti-
fier (or the first of an adjacent pair - see section 5).  ISTAR
= 1 indi cates that the search j ust described has been successful
for the character just exami ned. ISTAR = 2, 3, and 4 siriply count
the characters examined from the time ISTAR became 1.

ISUM An upper limi t to various do-loops based on the length of the input
data Item being processed.
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ISUMS A printer controL

ITAPE(I , J) Stores up to I = 128 IODATA arrays for use in modifying an
existing data base or creating a new data base. All input data
sets in ITAPE interact wi th the data base in one pass through
the data base.

IWORD Counts the number of computer words in the input da ta item being
processed.

JCOUMT Indicates the number of data sets deleted from the old data base.

JNFO(I) Used as intermediate storage for the correct punctuation-spaced
input data i tem being considered .

JPOS A counter wh i ch indicates where wi thin a word a character should
be stored.

JWORD Counts the number of words in the input data i tem being processed.

LAST The l ength of the input data set being processed.

LELO(I , J) Similar to LENLOC , LELO is used when a data set -is being modified
and two such arrays are required at the same time . LELO refers
to the input data set containing the modifications.

LENLOC 1 , J) LENLOC( 1 , J) contains the number of computer words in the J-th
data i tem. LENLOC (2 , J) indicates the l ocation of the fi rst
computer word of the ~-ata item in the IODATA array .

LISTORD (I) The I-th word of LISTORD gives the location in the IORDER array
of the I-th alpnanumerica lly smalles t element of that array . For
all J , ITAPE (LISTORD (I), J) corresponds to IORDER (LISTORD(I)).

NA ME( I) An array containing all the two-character identi fication codes ,
one per word , right justifi ed with zero fill.
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NCHK If NCHK = I the input data set being processed has at least an
accession number or an AD number. If NCHK = 0 it has neither.

NEWFIL If NEWF IL = 1 a new data base is to be created during the run.
Otherwise a new data base is not created.

NWORD The number of input data sets processed this run , modulo 128.

OLDEIL If OLDFIL 1 on old data base is being updated during the run .
Otherwise no old data base is used.

~0- --5
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APPENDI X B

PROGRAM LISTING

PROGRAM A C M) INPUT .OUT PUT .OL-CF .NE~ F L , T..~.PE3 , TAP E-4 . TAPE i OLDFIL. TA
IP E2 = NE sF IL

C
I
C 

+ + + 4 + + + -p + 4 4 + + • • 4 + • 4 + 4 + .P + 4 4 + 4 4 4 + + 4

L.

C COMMENTS SET OFF BY ASTERISKS ARE IN FORCE FOR ALL STATEMENTS
o FOLLOW ING THE COMMENTS UP TO THE NEXT GROUP OF SUCH COMMENTS. A
C COMMENT FOLLOWED BY A NUMBER IN PARENTHESES APPLIES TO THE
o FOLLOkflNG STATEMENTS THROUGH THE STATEMENT NUMBERED WITH THA T
o NUMBER. FOR THE COMPLETE DOCUMENTATION OF PROGRAM ADM SEE
C DAS-TR-76-12 FORTRAN SOFTWARE FOR CREATING AND MA iNTA IN IN G A
C LIBRARY CATALOG I NG SYSTEM ON SCIENTIFICALLY ORIENTED COMPUTERS

-
- C VOLUME I . PROGRAM ADM - THE DATA BASE .

C PROGRAM ADM USES THE FORTRAN FUNCTIONS M A S K ( I )  AND S H !FT ( I ,J) .
C MASK (I ) FORMS A MASK OF I ONES IN BIT POS~ T ONS 59 THROUGH ( 6 0 - I ) .
C BIT POSITIONS ARE NUMBERED LEFT TO RIGHT FROM 59 TO 0. SHIFT (I .J)
C AS USED IN THIS PROGRAM (J POSITIVE ) RESULTS IN A LEFT END-AROUND
C SHIFT OF THE WOR D I BY J BITS . THE LOGICAL .AN D. AN D .OR .
C OPERATORS ARE ALSO USED . THEY DO A B IT- BY- BIT  LOGICAL SUM OR
C PRODUCT OF THE QUANTITIES THEY CONNECT.
r

C + + + + + +  + + + + + + + + * + + + 4 + + + + + + + + + * 4 4 4  *

DIMENS ION ITAPE (12 8 .60) , LENLOC (2,20). LISTORD (128 ) . I CPOER (128).
~AC T1ON ( 128 ) . LELO(2.2 0 . IDELETE ( 128)

C
COMMCN IA ! IBUFF . IC HAR(80) . b ENT . IPOS , IRUN , ISTA R . II.~CRD .NCHK . 1CHARP

IR . I N F O ( I O O )  .ICNTCR D . I O R D . I O D A T A ( 1 0 0 )  . IPRINT
C0’N’CN /8 /  I F L A G . I M A S K ( I O )

C
INTEG ER OLDFILE

(S

C A T A  IOLD/ 2/ . I N E W / 1/ .INP END/0/
-5 

1 = 1 — 1
:EF~ NE MASK ARRAY ( 1 0 )

Cc 10 ~= i . O
I’A A SK ( I )=SHI (7~B , (10—1 ) ‘6)

: 3  C~3NT :NLE
..~RV E ( 3 . 5 3 Q )
READ 520. OLD FILE . NEW F I LE . I PR INT
~COLNT O

. . I I • I I I I I I I I I I I I I I I I I I I I I • I I ~ • •
IN:~~:A L : : A T I o N  REQUIRED BEFORE PROCESS ING THE NEXT 1~~ 0R ~E~ EP

C NPUT A T A  SETS
C

. . I I • I I I I I I I I I I I I I V I I I I I V I I I I I I I V
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20 CONTINUE
IF ( INPENO.EO. I) GO 10 480
00 30 1=1.128
IORDER ( I ) ‘ .lOH;;

30 CONTINUE
I ENDOLD=0

C DEF I NE THE CORRECT LOG ICAL (iNtl FOR FILES OLOFIL AND NEWFIL.
C OLOFIL IS INIT IALLY TAPE I . LATER ALTERNATES BETWEEN TAPE? AND
C TAPE4 . NEWFIL IS INITIAL LY TAPE2. LATER AL TERNATES BETWEEN
C TAPE’. AND TAPE?.

ITEMP=IOLD
IOLD= INEW
INEW- ITEMP
I F (OLDFILE.EQ .1) REW IND IOLD
IF ( NEWF ILE .EQ.1~ REWIND INEW
NWORO=Q

C
C I I I I I I I I I I V  4 4  • V I I I I I V I I I I  1 1 1 1 4 1 1 1

C
C BEGIN LOOP TO PROCESS I NPUT DATA SETS
C
C 1 1 1 1 1 1 1 1 1 1 1 1 1 4 4 1 1 1  I I  1 1 * 1 1 1 1 1 1  4 • I •

C
DC 110 1=1 .128

40 CONTINUE
C CALL SUBROUTINE DECODE TO READ AND ORGAN I ZE ONE INPUT DATA SET

CALL DECODE ( IACT ION ( I ) .LENLOC )
C HAS LAST I NPUT DATA SET BEEN READ

IF ( IA C T I O N ( I ) .EQ.1RE , INPEND= I
IF ( IACT ION ( L ) . E Q. I RE .AND .NEWFILE .EQ. O ) STOP I

C SKIP REMA INDER OF LOOP IF A NEW DATA BASE IS NOT BE I NG CREATED
IF (NEWFILE .E0.0) GO TO 11 0

C CHECK IF ERRORS DETECTED BY THE PROGRAM IN THE I NPUT DATA SET
C ELIMINATE IT FROM FURTHER CONSIDERATION

IF (IFLAG .NE. 1) GO TO 50
WR ITE (3 .5140)
GO TO 40

50 CONT INUE
C IF LAST INPUT DATA SET HAS BEEN READ AND NEW DATA BASE IS TO
C BE CREATED , MERGE OLD DATA BASE AND INPUT DATA SETS

IF ( IA C T I O N ( L ) .EQ .IRE .AND .NEWFI LE.E Q .1) GO TO 120
NWORD-NWCRD+ I

C REPLACE BLANKS WITH ZERO BINARY
LAST IODATA ( 1)

-. — C NO DATA SET MAY EXCEDE 60 WORDS
IF (LAST .LE.60 ) GO TO 60
PRINT 550
IF ( NEWFI LE .EQ. 1)  STOP 2

60 CONTINUE
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C REPLACE BLANKS W I T H  COLONS (ZERO BINARY ) (70)
00 70 J’.7.LAST
DO 70 1(11 1 ,10
ICTaSHIFT ( IODATA (J ) , ) K- I  ) 16) AND . IMASK ( I )
IF ( ICT.EQ. I L  ) IODATA (J )Z IO DAT A (J ) .AND .SHIFT (MAS K (5’+ ) .(ID-K )16)

70 CONTINUE
C STORE INPUT DATA SET ACCESS ION NUMBER (OR AD NUMBER ) FOR LATER
C ORDERING OF INPUT DATA SETS

IORDER ( I ) * IODATA ( LE NLOC (2.  1 ) )
IF (LENLOC(2. 1) .EQ.0) I ORDER ( I ) IODATA (LENLOC (2.2))

C ENCODE LENLOC ARRAY (90 )
00 90 K=1 ,5
LLL*0
00 80 L I ,14
KLZ (K_ I ) •4+L
LEN-LENLOC ( I .1(L) .AND .77B
LOC=LENLOC (2 ,KL) .AND .777B
LLL*LLL .OR . (SH IFT(LEN ,9+ (14-L)’15) .OR .SHIFT (LOC ,(4-L)•1 5))

80 CONT INUE
I ODATA (K+ 1 )*LLL

90 CONT INUE
C STORE INPUT DATA SET JUST PROCESSED IN I TAPE ARRAY (100)

00 100 J21.LAST
I TAPE (I .J)zIODATA (J )

100 CONT INUE
110 CONT I NUE

IF (NEWFILE.EQ.0) GO TO 20
C
C I I  • l l l  I I I I I I I I I I  1 1 1 1 1  • . . . . . . . . I  • •
C
C A NEW DATA BASE WILL BE PRODUCED . ORDER ALPHANUMERICALLY THE
C INPUT DATA SETS STORED IN ITAPE TO FACILITATE THEIR INTEGRATION
C INTO THE OLD DATA BASE OR FOR THE INITIAL CONSTRUCTION OF A DATA
C BASE . WHEN INITIALLY CONSTRUCTING A DATA BASE . AN OLD DATA BASE
C IS CONSIDERED TO EXIST AFTER THE FIRST 128 INPUT DATA SETS HAVE
C BEEN PROCESSED .
C
C 1 1 1 1 1 4  I I I I 4 I I I I I I I I I  1 4 1 1 1 1 1 1 1 1 1

C
120 CONT INUE

ICCUNT=I
C ORDER NEW OATA SETS ALPHANUMERICALLY

NWORDP=NWORD . I
IF ( NWOROP.GT.128 ) GO TO 140
DO 130 I NWORDP .I29
I ORDER (1)*IOL;;

130 CONT I NUE
1140 CONT INUE

CALL SOR T (NWORD ,IORDER .LISTORD )
C IF OLD DATA BASE EXISTS . MERGE I NPUT DATA SETS JUST PROCESSED
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C WITH OLD OA TA BASE
!F :OLC FILE.EQ. H GO TO 160

C
C 1 1 1 1 1 1 1 1 1  I V I I I II I I I I I  I I I I VI V I I l  I I

C
C NO OLD DATA BASE EXISTS. WRITE THE ORDERED I NPUT DATA SETS ON
C LOGICAL UNIT INEW. NOTE THAT THIS FILE WILL BE CONS I DERED AN OLD
C DATA BASE MORE I NPUT DATA SETS ARE PROCESSED DUR I NG THIS RUN .
C
C I I V  1 1 1 1 1  I I I I I I I V  1 1 1 1  1 1 1 1 1 1 1 1 1 1 4 1  I

C
DO 150 I=I, NWOR D
LAST=ITAPE (LISTORD ( I) • 1 )
WR i TE (INEW ) (ITAPE (LISTORD ( I) .J) ,J=I .LAST )

150 CONT INUE
OLD~ ILE2IIOLD*4
GO TO 20

fS

C I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  l I I I l l l I l I . I l I l  I I

C
C AN OLD DATA BASE EXISTS. MERGE THE ORDERED I NPUT DATA SETS WITH
C THE DATA SETS FROM THE OLD DATA BASE TO PRODUCE A NEW ORDERED DATA
C BASE ON LOGICAL UNIT INEW.
C
C I I I I I I I I I I I I  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

C
160 CONTINUE

C HAVE ALL DATA SETS BEEN READ FROM OLD FIL
IF (IENDOLD .EO .1) GO TO 190

C READ A DATA SET FROM OLDFIL
READ (IOLD ) N ,(I ODATA (L),L=2,N)

C WA S END OF FILE READ
IF (EOF (IOLD)) 170.180

C END OF FILE WAS READ
170 CONT INUE

IENDOLD= 1
IANz I
IODATA ( 1 )=77770000000000000000B
GO TO 190

C END OF FILE WAS NOT READ , DATA SET WAS READ FROM OLDFIL
180 CONTINUE

I ODAT A ( I )=N
- 
C DETERMINE LOCATION , IF ANY , OF OLD DATA SET ACCESS I ON NUMBER
C IN I ODATA

I AN= I ODATA (2) .AND .SHIFT (MAS K (9) .541
IAN=SH IFT ( IAN , 15)
IF (IAN .NE.0) GO TO 190

C DATA SET HAS NO ACCESS ION NUMBER . DETERM INE LOCATION OF AD
C NUMBER
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IANaSHIFT ( IAN ,30)
190 CONTINUE

C HAVE ALL DATA SETS FROM THE OLD DATA BASE AND ALL INPUT DATA
C SETS BEEN PROCESSED

IF (ICOUNT .GT.NWORO .ANO .IENOOLD.EQ .1) GO TO ‘.80
C HAVE ALL INPUT DATA SETS BEEN PROCESSED

IF (ICOUNT .GT.NWORO ) GO TO 290
c WILL CURRENTLY CONSIDERED INPUT DATA SET BE TESTED FOR
C ADDITION TO. DELETION FROM, OR MODIFICATION OF THE DATA BASE
C AT THIS TIME

IAcT— IACT IO N LISTORO ICOUNT))
I ORO-IOROER (LISTORD ( ICOUNT))

C IS INPUT DATA SET TO BE TESTED FOR ADDITION TO THE DATA BASE
C AT THIS TIME

IF ( IACT.N E. I RA ) GO TO 220
C FINO THE APPROPRIATE TEST . DATA SET WITH SMALLEST ALPHANUMERIC
C IDENTIFIER WILL BE WRITTEN ON LOGICAL UNIT INEI4.

IF (IORO .G E .O .ANO. IO OATA ( IAN ) .G E. 0 )  GO TO 200
IF ( IO RO .LT.O.ANO. IO OATA ( IAN ) .LT.0 )  GO TO 200
IF ( IORO .G E.O )  GO TO 300
GO TO 290

C SMALLEST ALPHANUMERIC IDENTIFIER FOUND BY SUBTRACTION
200 CONTINUE

IF (IORO- IOOATA (IAN )) 300.210.290
C TWO DATA SETS IN DATA BASE MAY NOT HAVE THE SAME IDENTIFIER .
C DO NOT CONSIDER I NPUT DATA SET FURTHER .
210 CONTINUE

CALL ERROR (13)
ICOUNT—ICOUNT.I
GO TO 290

C IS INPUT DATA SET TO BE TESTED FOR DELETION FROM THE DATA BASE
C AT THIS TIME.
220 CONTINUE

IF (I ACT.NE .IRO ) GO TO 250
C FIND THE APPROPRIATE TEST. WRITE DATA SET FROM OLD DATA BASE
C ON LOGICAL UNIT INEW UNLESS DATA SET IDENTIFIERS MATCH , THEN
C DELETE .

IF (IORO.GE .0.AND .IODATMIANLGE .Q) GO TO 230
IF (IORO .LT.0.AND.IOOATAUAN .LT.D) GO TO 230
IF (IORD .GE.0) GO TO 240
GO TO 290

C EQUAL IDENTIFIERS FOUND BY SUBTRACTION
230 CONT INUE

IF (IORO—IOD ATA L IAN )) 240.’+70.290
C DATA SET TO BE DELETED IS NOT IN DATA BASE . DO NOT CONSIDER
C INPUT DATA SET FURTHER.
240 CONTINUE

CALL ERROR (I’.)
ICOUNT.ICOUNT+l
GO TO 190
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250 CONTINUE
C IS I NPUT DATA SET TO BE TESTED FOR MODIFICATION OF THE DATA
C BASE AT THIS TIME

!F ((ACT. NE .1RM) GO TO 280
C FIND THE APPROPRIATE TEST WRITE DATA SET FROM OLD DATA BASE
C ON LOGICAL UNIT I NEW UNLESS DATA SET IDENTIFIERS MATCH . THEN
C NIODIF’.’ BEFORE WRI TING .

IF ( IORD .G E.0 .AN D . I O O A T A ( IA N ) . G E . O )  GO TO 260
IF ()ORD.LT.O.AND. IOOATA (IAN).LT.0) GO TO 260
IF (IO RD .GE.O) GO TO 270
00 10 290

C EQUAL IDENTIFIERS FOUND BY SUBTRACT)ON
260 CONT INUE

I F (IORO-IODATA (IAN )) 270.310,290
C DATA SET TO BE MODIFIED IS NOT IN DATA BASE . DO NOT CONS I DER
C INPUT DATA SET FURTHER .
270 CONTINUE

CALL ERROR (IS)
I COUNT-I COUNT+ I
GO TO 190

280 CONTINUE
290 CONT INUE

C HAVE ALL DATA SETS FROM THE OLD DATA BASE AND ALL INPUT DATA
C SETS BEEN PROCESSED

IF (ICO UNT.GT .NwORD .AND.IENDOLD .EQ,fl GO TO 480
C HAVE ALL DATA SETS FROM OLD DATA BASE BEEN READ

I F (IENOOLD.EQ .1) GO 10 190
C WRI TE THE DATA SET FROM THE OLD DATA BASE ON LOGICAL UNIT INEW

N (OCATA (IJ
WR I TE (I NEW ) N ,(IOD ATA (L ) ,L-2,N)
GO TO 160

C WR I TE THE INPUT DATA SET ON LOGICAL UNIT I NEW-
300 CONTINUE

N ITAPE (LISTORD ( ICOUNT) .1)
WR I TE ((NEW) N , (IT APE (LZSTORD( (COUN T .L) .L2 ,N)
I COUNT— I COUNT. I
GO TO 190

C MODIFY THE DATA SET FROM THE OLD DATA BASE AS INDICATED BY THE
C INPUT DATA BASE (460 )
C
C DECODE DATA I TEM LENGTH Ai~&j LOCATION DATA FOR DATA SET FROMC OLD DATA BASE (320)

3~0 CONTINUEDO 320 K.I.5
DO 320 L 1 .”
XL (X-l ) ‘+•L
LEN•SbIIFT( I ODATA K.I) . ( L—I )• 15) . AND . MASK (6)
LOC S$IFT( IODATA IK.1) • 6. ( L-I J 15) . AND . MASK (9)
LENLOC ( 1 .KL) Se4IFT(LEN.6)
LENLOC (2.KL).’SHIFT(LOC,g)
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320 CO NTINUE
C DECODE DATA ITEM LENGTH AND LOCATION DATA FOR I NPUT DATA SET
C (330)

00 330 gz1 ,5
DO 330 L zl , I+
KL- (K-1 )•4.L
LEN=SHIFT (ITAPE (LISTORD (ICOUNT) .K+1 ) .(L-I ) I5) .AND .MASK(6)
LOC*SHIFT ( I TAPE (LISTORD ( ICOUNT ) .K+I ) ,6+(L-1 )115 .AND .MASK (9)
LELO ( 1 .KL )=SHIFT (LEN ,6)
LELO (2,KL )=SHIFT (LOC,9)

330 CONTINUE
C DELETE OR MODIFY K-TH DATA ITEM IF NECESSARY . ACCESS I ON NUMBER
C AND AD NUMBER (IF NO ACCESS ION NUMBER ) ARE EXCLUDED (4401

DO 4140 K~2,20
IF (K.EQ.2.AND .LELO (I. I).EQ.0) GO TO 440
IF (LELO (1 , K .EQ.0 GO TO 440
I F (ITAPE (LISTORD ( I COUNT) ,LELO (2,K)) .EQ. 1L-) LELO ( 1 ,K)=O
I NCRxLELO ( I ,1()-LENLOC ( I ,K)
IF (INCR .EQ.0) GO TO 1420
N*N+INCR

C FIND LOCATION OF FIRST WORD OF FIRST REPRESENTED DATA I TEM
C AFTER 1(-TH DATA I TEM

M=0
340 CONTINUE

.M=M+ I
IN ITIAL ZLENLOC (2. K+M )
IF (INITIAL.EQ.0.AND.K+M.LE.20 ) GO TO 340
IF (K+M.GT .20) GO TO 380
LAST IOD A TA ( I)
IF (INCR.LT.0) GO TO 360

C I NCR .GT.0 . MOVE DATA I TEMS FOLLOW ING DATA I TEM TO BE ADDED OR
C MODIFIED TO MAKE APPROPRIATE STORAGE AVAILABLE

DO 350 LSI NI T IAL .LAST
I ODA TA (LAST st N ITIAL .,~I NCR _ L )= IOD A TA (LA ST + IN IT IAL _ L )

350 CONT I NUE
GO TO 380

C INCR.LT.0 . MOVE DATA I TEMS FOLLOW ING DATA I TEM TO BE MODIFIED
C TO REMOVE UNNEEDED STORAGE
360 CONT INUE

DO 370 L IN IT IAL ,LAST
I ODA TA C L+ I NCR ) IODA TA (L

370 CONT I NUE
380 CONTINUE

C ARRANGEMENT OF DATA I TEMS IN I ODATA TO ACCOMMADATE ADDITION OF
— C OR MODIFICATION TO K-TH DATA I TEM IS COMPLETE

LENLOC ( I .K)=LELO ( 1 ,1 (1
IF (LENLOC (2 , K ) .NE .0) GO TO 1400

C DATA ITEM IS BE ING ADDED WHERE NONE PREVIOUSLY EXISTED , SET
C LOC ATION OF NEWL Y ADDED DATA I TEM AP PROPRIATELY

KM -K -I
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00 390 L 1 .KM
IF (LE NLOC (1.L) .NE.Q) LENLOC (2.K)-LENLOC (2.LI.LENLOC (1,L)

390 CONTINUE
C I NCR .NE .J , LOCATIONS OF ALL DATA ITEMS FOLLOW I NG MOD IFIED DATA
C I TEM MUST BE AO,.JUSTED
900 CONTINUE

1~ (LELO ( 1 . K).EQ .O) LENLOC (2.K) 0
KP—K.I
DO 410 L K P ,20
(F (LENLOC (2.L) .NE.0) LENLOC (2.L) LENLOC (2.L)+INCR

410 CONT I NUE
C REPLACE DATA I TEM FROM OLD DATA BASE WITH DATA I TEM FROM INPUT
C DATA SET
420 CONTINUE

LAST LELO ( 1 .1<)
I F (LAST .EQ .0) GO TO 440
DO 930 L I ,LAST
IODATA (LENLOC (2.K).L—I ) ITAPE (LISTORD ( ICOUNT ) .LELO(2,K)+L- 1)

430 CONTINUE
440 CONTINUE

C REENCODE LENLOC
00 460 K-1,5
LLL O
DO 450 L ’l .4
KL (K-I ) •4+L
LEN LENLOC ( 1 .1(L) .AND.71B
LOC LENLOC (2,KL) .AND.7778
LLL=LLL.OR .(Sk~(IFT(LE N.9+(4_L) )5).OR .SHIFT LOC ,(4_L)I l5))

450 CONT INUE
IOOATA (K+1 )-LLL

960 CONTINUE
WRITE (I NEW) NMOOATA K),K—2 .N)
I COUNT—I COUNT+I
GO TO 160

C DELETE THE LAST DATA SET READ
‘+70 CONTINUE

IDELETE (JCOUNT)=IORDER (LISTORD ( (COUNT))
I COUNT-I COUNT. I
JCOUNT-JCOUNT+ I
GO TO 1 60

C
C • I V I I  I I I I  I V I V I I I V  V I I I  1 1 1 1 1 1  1 1 1* 1 1

C PROCESS ING OF THE LAST-READ GROUP OF INPUT DATA SETS IS COMPLETE .
C REAO MORE INPUT DATA SETS IF APPROPRIATE OR INSURE NEW . COMPLETED
C DATA BASE RESIDES ON CORRECT LOG I CAL UNIT FOR CATALOG ING .
C
C V I I I  V I I  I • V I I  I I V I 1 1 1 1 . .  1 1 1 1 1 1 1 1 1  I V

C
980 CONT INUE

58

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . .. ... •~~ - .- .-- .. 
- 

-— ~ - - - — - -. — - ---— - ‘---~~~‘————- .- -



IF OLDFILE.EQ.I REWIND (OLD
IF (NEWFI LE .EQ .I) REWIND INEW
IF (IOLD .EQ .I) (OLD—’.

C ARE THERE MORE I NPUT DATA SETS TO BE READ
IF (INPENO .NE.I , ) GO TO 20

C IS NEW DATA BASE ON TAPE2
IF (INEW.E Q .2) GO TO 510

C COPY TAPE’. (SCRATCH ) TO TAPE2 (NEW FIL ) FOR CAT ALOG I NG
00 500 L1 .I00000
READ (INEW) N ,(IODATA (X ) .K-2 .N )
IF (EOF(INEWfl 5~0,490

490 CONTINUE
WR I TE (IOLD ) N , (IODATA (K) ,K-2 .N )

500 CONTINUE
C NEW DATA BASE RESIDES ON TAPE2

510 CONTINUE
REW I ND INEW
REWIND IOLD

C
520 FORMA T (315)
530 FORMAT ((HI)
540 FORMAT (/56W THIS DATA SET MUST BE CORRECTED BEFORE IT WILL MODIFY

1 T .3SHHE DATA BASE IN THE MANNER DES IRED ./
550 FORMA T ((HI .6W IIVIV 32H I NPUT DATA SET EXCEEDS SO WORDS )

END

- -
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SUBROUTINE DECODE (IACT ION .LENLOC )
L.
C
C V I I  I V  V I I I I V V I I I I I  I V V V I I I I I I I  I V • I  I

C
C SUBROUTINE DECODE READS ONE I NPUT DA TA SET EVERY TIME IT IS CALLED
C BY PROGRAM ADM . CARDS ARE READ UNDER AN 8OR I FORMAT AND EXAMINED
C CHARACTER BY CHARACTER TO DETERMINE WHICH DATA I TEM (S BEING
C PROCESSED . ITS CONTENTS AND LENGTH . DA TA I TEMS ARE IDENTIFIED BY
C TWO-CHARACTER CODES WHICH APPEAR ON THE CARDS A SIX YI  WHERE XY
C REPRESENTS ONE OF THE I TEMS IN ARRAY NAME . ERRORS IN THE PLACEMENT
C OR CONTENT OF I NFORMATION ON THE CARDS ARE CHECKED FOR AND NOTED
C BY THE PROGRAM AS SPECIFIED BY THE COO I NG .
C
C V 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  1 1 1 1 1  1 1 1 1 1 1 1* 1 1 1 1

C
C

DIMENSION (DATA (200) . LENLOC (2.20 ) . NAME (2O ) . (BLANK (9) . JNFO (t0O )
I-

COMMON /A/ (BUFF . !CHAR (SO) . IDENT , IPOS . (RUN . ISTAR , IWORO .NCHK . ICHARP
1R . INFO ( 100) . ICNTCRO . l ORD . IOOATA ( 100) . (PRI NT
COMMON /B/ IFLAG.IMAS K (1O )

C
DATA NAME /2RAN .2RAD .2RTI .2RCN .2RPA ,2RCA .2RRN ,2RDD.2RDR .2RRE ,2RRS.2
IRCL .2RSA .2RD I .2RDS .2RCM .2RFII .2RKW .2RAB/
DATA (BLANK/SR .8R .7R .6R .5R
I’+R ,IiR .2R • IR /
DA IA ICN TCRD /O /

C
C
C
C INITIAL I ZE PARAMETERS FOR NEW INPUT DATA SET

DO 10 I—I. tOO
I N FO ( I ) — J N F O ( I )— 0

(0 CONTINUE
I BUFF—O
ICHARPR-IR
I CONT-O
(DENT -O
(FL AG-O
IPOS-O

- 
- I REPEAT—O

IRUN-7
ISTAR— O
(WORD-I
NCHK—O
DO 20 1- 1 .40
LENLOC (I)— 0

20 CONT INUE
INITIALIZE PARAMETERS FOR CONTINUATION OF OLD DATA SET

- - — 5  
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30 CONTINUE
INEW O
(CDL - I
READ 530. (IC HARU ) ,(-1 ,8O )
ICNTCRD- (CNTCRD.I
WRITE (3 , 750) ICNTCRD . (I(I4AR( I) • 1-1.80 )

C DOES THE PREV I OUSLY READ CARD BEGIN A NEW I NPUT DATA SET
(F (IC HAR ( I) .EQ. IRV .AND .ICHAR (3) .EQ. 1 R J  I NEW— t
IF (I NEW.EQ.O) GO TO ‘.0
IACT ION— I CHAR (2)

C HAS END OF DATA INDICA TOR BEEN READ
IF (I NEW.EQ .I.ANO.ICHAR (2).EQ .IRE ) RETURN
IF (ICHAR 2) .NE. IRA .AND . ICHAR (2) .NE. IRD .AND. ICHAR (2) .NE . IRM ) CALL

IERROR (8)
40 CONTINUE

IF (INEW.E0. I .ANO . ICONT .EQ . 1 ) CALL ERROR (I )
IF (INCW.EG.0.AND.ICONT.EQ .O) GO TO 50
GO TO 60

C A NEW INPUT DATA SET WAS EXPECTED BUT NOT FOUND
50 CONTINUE

CALL ERROR (5)
GO TO 30

C NEW !NPUT DATA SET INDICATED OR OLD ONE CONTINUES AS EXPECTED
50 CONTINUE

ICONT-I
IF (I NEW.EQ .I) ICOL-3

C
C EXAMINE CARD CHARACTER BY CHARACTER. IDENT I FY ING AND BUILDING
C INPUT DATA I TEMS (480 )
C

DO ‘+80 I-ICOL .72
C TWO SUCCESSIVE BLANK S TERMINATE CURRENT DATA SET

IF (IC HARPR .EQ.IR .AND .ICHAR (1) .EQ. 1R I ICONT-0
IF (ICO NT.E~ .0) GO TO 90

C CURRENT INPUT DATA SET NOT YET TERM I NATED
IC HARPR- I CHAR ( I)
IF (IST AR .EQ .O .ANO.ICHAR (I).NE .IRI) GO TO (30
IF IISTAR.EQ .1.AND .(CHAR (I).NE.IRn 00 TO 70

C TWO SUCCESSIVE I ARE USED TO PLACE AN I (N AN INPUT DATA I TEM
(F (ISTAR .EQ .I.AND.ICHAR (I .EQ.1R~

) GO TO 130
C HAS FIRST • OF A PAIR JUST BEEN ENCOUNTERED

IF (ISTAR .EQ .O.AND . ICHAR ( I) .EQ . (RI) (STAR— I
IF (ISTAR.EQ .3.ANO.ICHARULNE .IR •) GO TO 80
IF (ISTAR .EQ.3.AND .ICHAR (I).EQ . (Rn CALL ERROR (3)

C HAS TWO-CHARACTER IDENTIFIER BEEN DEFINED
IF (IST AR .E0.I+ .ANO .ICHAR (I).EQ .IRI ) ISTAR—0
IF (IST AR.EO .’..AND.ICHARULNE .IR’) CALL ERROR (6)
GO 10 480

C END OF DATA ASSOCIATED WITH CURRENT TWO-CHARACTER I DENTIFIER
70 CONT INUE

61
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(F (IPOS.GT.O ) IBUFF-IBUFF .OR.IBL ANK (IPOS )
INFO) (WORD I = IBUFF
IF (I NFO (1).EQ .0 .ANO .IOENT .NE.O) CALL ERROR ( 4 )
I F (IPOS .EQ.0.ANO . IOENT.NE .O IWORO-IWORO- I
(STAR— I STAR.)
00 TO 140

C ADO A CHARACTER TO THE TWO CHARACTER IDENTIFIER
80 CONTINUE

IDENT- IOENT .OR .SHIFT( ICHAR I) . (3—ISTAR ) 6)
ISTAR— ISTAR +I
GO TO 480

C END OF I NPUT D AT A  SET INDICA TED . IF MORE DATA FOLLOWS ON
C PRESENT CARD THERE IS AN ERROR (1001

90 CONTINUE
(F I(EQ .72 30 TO 1 1 0
(P1(4. 1
00 100 ((— (P .72
IF (!CHA R (Il ) .EQ .IR I GO TO (00
CALL ERROR (2)
30 TO 1 1 0

:00 CONTI NUE
C DETERMINE IF (BUFF CONTA INS CHARACTERS WHICH BELONG ~ITH THEC LAST DATA ITEM (THE CHARACTER IN (BUFF FOR I POS-I IS A BLANK )

1 1 0  CONTINUE
IF (IPOS .NE .0.A NC. POS NE . ) )  00 TO 120
I wORO=I~ ORO-1 -

00 10 140
C BLANk FIL~. PEMA : NQER OF LAST WORD OF LAST INPUT DATA (TE l
C ASSO CIATED Will- INPUT DATA SET BE I NG PROCESSED

120 CCNT (NUE
IBUFF-IBLJF F .OR IBL ANK (P09 )
NF0 ( I WOROI-IBUFF
GO TO 140

C STORE IC)4AR( I IN (BUFF
30 CONTINUE

I STAR—O
(P09- (P05+1
8UFF-I9UFF .OR .SHIF~~ (CHAR ~ ) , ( I 0-IPOS) 6
IF (IPOS.NE.1O GO TO .80

C 10 CHARACTERS HAVE BEEN STORED IN (BUFF
(NFO (IWORD)-IBUFF
IBUFF~ O
(P05-0
(WORD- I WORD. I
GO TO 480

C A DATA I TEM HAS BEEN COMPLETED
C

(40 CONTINUE
p C IDENT.0 THE FIRST TWO-CHARACTER IDENTIFIER HAS BEEN FOUND

62
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(F (:DENT .EQ.O) GO TO 80
C DOES PROGRAM RECOGNIZE TWO-CHARACTER IDENTIFIER ((60 )

DO (50 J.1 ,19
IAN -IOOATA (2) .AND .SHIFT (MASK (9) .39)
IF (IDENT .EQ.NAME(J)- ) GO TO 160

150 CONTINUE
C PROGRAM DOES NOT RECOGN I ZE IWO-CHARACTER I DENTIFIER

CALL ERROR (10)
GO TO 460

(60 CONTINUE
C CHECK CHARACTER SPACING AND I NSERT OR DELETE BLANKS AS
C REQUIRED (240)

,JPOS-0
ICTPR —19
DO 240 K-1.IWORQ
DO 230 L I , 1 0
ICT- INFO IK) .AND . (MA S K L
IC T-SHIFT ( ICT .L 6)
(F ICT .GT .OB .AND .ICT .LE .44B.OR.ICT.EQ .55B) GO TO 190

C (CT IS NOT A LETTER , NUMERAL . OR BLANK
(PB-I
(F ((CT .EQ.5)B.OR.ICT.EQ .6I9) (P9--I
(F c(C T.GE .’+5B.AND. ICT .LE .50B.OR.(CT.EQ .5’+8) (PB-U
(F ((P9) 170.180 .190

170 CONTINUE
C CHECK TO SEE THAT A BLANK PRECEDES ( OR I

IF ( ICTPR .EQ .55B) GO TO 220
.JPOS.JPOS+
(SHIFT- IO—MOO LJP0S.1O))~ 6JWCRD-(JPOS- 1 I / ~Q.I.
JNFO (JWORD).JNFO (JWORO ) .OR .SHIFT(55B . (SHIFT)
ICTPR-55B
GO TO 220

C CHECK TO SEE THAT NO BLANK PRECEDES ,. _ . I. / , . , ) . I
C CHANGE TO - (SINCE COLONS ARE LATER TREATED AS BLANKS )

180 CONTINUE
IF (ICT.EQ . 0) ICT—46B
IF UCTPR.N(.559 .OR .JPOS.EQ.O) GO TO 220
ISHIFT- ( (O- MOD (JPOS. 10 )11 6
JWORD-(JPOS- % I’ 10.1
JNFO (JWORDI-JNFO LiWORD).ANO.SHIFT (MASK~5’.).(5HIFTJPOS.JPOS- I
GO TO 220

ISO CONTINUE
C (CT IS A LETTER . NUMERAL . OR BLANK

IF ((CTPR.GT.OB. AND.ICTPR.LE .’.’+B.OR. (CTPR.EQ .SSB GO TO 220
IPB.I
IF (ICTPR .EQ.5I9.OR.ICTPR .EQ.5(B) IP8--1
IF (ICTPR .0E 459.ANO.ICTPR .LE .5OB .OR .ICTPR .EQ .5’.B) (P9.0
IF (IP9 ) 200 .200.210

~-
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200 CONTI NUE
C CHECK TO SEE THAT NO BLANK FOLLOWS (.1 , + ,- . . / , OR -.

IF I I C T. E Q . 5 5 B ) 00 TO 230
30 TO 220

210 CONT INUE
C CHECK TO SEE THAT A RLANK FOLLOWS (.1 S. OR Z

(F IICT.EO.558) GO TO 220
~jP0S~JPOS+ 1
l Sl-IIFT— IO-MOD I JPOS. (0)) ‘6
.JWORD- (JPOS-1 )‘10~ (JNFO (JWORD )-JNFO (JWORD ) .OR .SHIFT (55B , ISHIFT)

220 CONTINUE
C STORE CHARACTER IN JNFO

IF JP05.EQ.a.AND.ICT.EQ .559 GO TO 230
JPOS-JPOS+ I
(SHIFT.) 10-MOD (JPOS. 10))’6
JWORD- (.JPOS-I )/10.l
JNFO (JWORO)-JNFOLJWORD) .OR .SHIFT (ICT ,ISHIFT )
ICTPR— (CT

230 CONTINUE
240 CONT I NUE

C BLANK F ItL LAST WORD OF INPUT DATA I TEM
(F )MOO (.JPOS.10).NE .O) JNFOLJWORD)-JNFO(JWORD ).OR.(BLANK )MOD(JPOS,

1 0 ) J
C INSURE AT LEAST TWO BLANKS TERMINATE INPUT DATA I TEM

ICT-~JNFO (,MORO .ANO .SHIFT MASK (I2),I2
IF (ICT.EQ.2R I GO TO 250
.JWOPD JWORD+ 1
JNFO(JWO RC)- (OH
30 TO 250

C ENTRY TERM I NATED BY TWO BLANKS WITHOUT ADD I NG A WORD OF
C 3LANKS. HOWEVER .JNFOUWORO ) MAY BE ALL BLANKS AND UNNEEDED.
250 CONTINUE

I F I JWORD.EQ.I GO TO 260
(CT-JNFO ( JWO RD-)) .AND .SHIFT (MASK ( (2) • 12)IF (ICT .NE .2R I GO TO 260
..JMFO(JWO RD ) 

~INFO (JWORD)-O

~wORO-JwORD- IGO TO 250
INPUT DATA I TEM READY TO BE STORED [N IOA TA Af~PAY WITH LENGTHC AND LOCATION INFORMATION STORED IN LE~ LOC ARRAY (FOR TWO-
CHARACTER IDENTIFIERS APPEARING MORE THAN ONCE IN AN I NPUT

C DATA SET . THE LENLOC ARRAY CONTAINS INFORMATION ONLY ABOUT THE
LAST APPEARANCE .

260 CONT INUE
(F (LENLOC (I,J I.N( .DI IR (PEAT-1REPEAT .LENLOC t~(,,JLENLOC I I, JI -JWORO
LCNLOC (2.JJ IRUN
I SUM-IRUN.JWOPC-I
DO 2~70 K- I RUN. I SUM
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IDA TA (K)-JNFO (K .I-IRUN )
270 CONTINUE

(RU N-I RUN.JWORD
C TEST FORMAT OF ACCESS I ON NUMBER

IF (IDENT .NE .NAME (I)) GO TO 280
NCI4K (

280 CONT INUE
(5

C PERFORM TESTS ON FORMAT OF INPUT DATA I TEM (CURRENTLY NO TESTS
C ARE PERFORMED . BUT AN AREA FOR SUCH TESTS HAS BEEN DEFINED FOR
C EVERY INPUT DATA I TEM ) (460)
,5

C TEST FORMAT OF AD NUM8ER
(F (IDE NT .NE .NAME (2)) GO TO 290
NCHK-I

290 CONTINUE
C TEST FORMAT OF TITLE

IF (IDENT .NE .NAME (3)) GO TO 300
300 CONTINUE

C TEST FORMAT OF COPY NUMBER
IF (IDENT .NE.NAME (’+)) GO TO 310

310 CONT(NUE
C TEST FORMAT OF PERSONAL AUTHOR

(F (IDE NT.NE .NAME (5)) GO TO 320
320 CONTINUE

C TEST FORMA T OF CORPORATE AUTHOR
IF ( (DENT.NE.NAME (5 () GO TO 330

330 CONTINUE
C TEST FORMA T OF REPORT NUMBER

IF (IDENT.NE .NAME (7)) GO TO 340
3’+O CONTI NUE

C TEST FORMAT OF DOCUMENT DATE
IF (IDENT .NC .N A P I E B )  GO TO 350

350 CONTINUE
C TEST FORMAT OF DATE RECEIVED

(F ((OE N1.N~ .NAME (9H GO TO 360
360 CONTINUE

C TEST FORMAT .DF REQUESTOR
370 CONTINUE

IF (IDENT .NE .NAMEUO )) GO TO 370
C TEST FORMAT OF REQUESTING STUDY

IF ( IOENT .NE.NA ME( 1I))  GO TO 380
380 CONTINUE

C TEST FORMAT OF CLASSIFICATION
IF (IDEN T .NE .NAME (12)) GO TO 390

390 CONTINUE
C TEST FORMAT OF SPEC I AL ACCESS

IF (IDE NT.NE.NAME (13)) GO TO ‘+00
400 CONTINUE

C TEST FORMAT OF DOWNGRADIN G INFORMATION
.5-. - -

I I~
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IF I(OENT .NE .NAME)14)) GO TO 4(0

~1O CONTINUE
C TEST FORMA T OF DOCUMENT STATUS

F )(DENT .NE .NA MEI1S )) GO TO 420
420 CONTINUE

C TEST FORMAT OF COMMENTS
IF (IDENT.NE .NAME (16)) GO TO 430

430 CONT INUE
C TEST FORMAT OF FORMAT

IF ((DENT.NE .NAMEU7)) GO TO 440
4’+Q CONTINUE

C TEST FORMAT OF KEY WORDS
IF (IDENT.NE .NAME (1 8 ) ) GO TO 450

‘+50 CONT INUE
C TEST FORMAT OF ABSTRACT

(F ((DENT .NE .NAME ((9)) GO TO ‘+60
460 CONT I NUE

C INITIAL I ZATION REQU I RED FOR PROCESS I NG NEXT INPUT DATA I TEM
(DENT-C
DO ~870 J (.JWORD
INFO (J)-JNFO (J)-O

470 CONT INUE
(BUFF-C
IPOS-0
(WORD-I

C (STAR-2 LAST PROCESSED INPUT DATA I TEM TERMINATED BY FINDING
C NEXT TWO CHARACTER IDENTIFIER

(F ((STAR.EQ.2) GO TO SO
C HAS END OF INPUT DATA S~ T BEEN FOUND

IF (ICONT.EQ .O) GO TO ‘+90
480 CONTINUE

C READ ANOTHER CARD BELONGING TO THIS INPUT DATA SET
GO TO 30

‘+90 CONTINUE
C
C ALL INPUT DATA I TEMS (N INPUT DATA SET HAVE BEEN PROCESSED
C

(F (NCHK.EQ.0) CALL ERROR (7)
C DELETE ERRONEOUS. REPEATED INPUT DATA I TEMS FROM (DATA ARRAY
C TO FORM 100ATA ARRAY. ADJUST LENLOC ARRAY. 15 1 0)

(OD ATA (I )— IRUN—I REP EAT— I
IRUN-7
DO 510 (1,20
LOC”LENLOC (2 .1(1
(F (LOC.E Q .O ) GO TO 5 (0
LENLOC{2. K)- (RUN
IWORD—LENLOC (I.K)
ISUN-IRUN.IWORD-I
DO 500 L IRUN .ISUM
(ODATA IL ) -IDATA (LOC i’L-IPUN)

-
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500 CONTINUE
(RUN- I RUN.(WORD

5 (0  CONTINUE
C IS PAGE/INPUT DATA SET PRINTOUT TO BE EXERC I SED

IF (IPRINT.EQ .0) RETURN
C
C PRINT DOCUMENT I NFORMATION I NPUT DATA I TEM BY INPUT DATA I TEM
C

PRINT 5’+Q
PRINT 550, (ACTION

C PRINT ACCESSION NUMBER
LOC LENLOC (2. 1 )
ISUM—LOC .LENLOC ( 1 , 1 ) - i
(F (LOC .EQ .0) PRINT 560
(F (LOC .GT .0) PRINT 560, (IODATA (K) .K.LOC ,ISUM )

C PRINT AD NUMBER
LOC LENLOC 12,2)
(SUM-LOC~LENLOC ( I .2)-IIF (LOC .EQ.0) PRINT 570
IF (LOC .GT.O) PRINT 570. (IOO ATA (K ) ,K4.OC.ISUM )

C PRINT TITLE
LOC LENLOC (2.3)
I SUM—LOC+LENLOC ( 1.3)-I
IF (LOC .EQ.O) PRINT 580
IF )LOC .GT.0) PRINT 580. (IOD ATA (K ).K LOC ,ISUM )

C PRINT COPY NUMBER
LOC LENLOC (2.4)
ISUM-LOC.LENLOC( 1.4)-i
IF (LOC.EQ .0) PRINT 600
IF (LOC.GT.0) PRINT 600. (IODATA (K ) .K-LOC , ISUM )

C PRINT PERSONAL AUTHOR
LOC LENLOC (2 .5)
(SUM-LOC .LENLOC ( 1 .5 )-I
(F (LDC.EQ.0 PRINT 6(0
IF (LOC.GT.O ) PRINT 610. (IODATA (K ) .K LOC. ISUM )

C PRINT CORPORATE AUTHOR
LOC LENLOC (2.6)
I SUM •LOC .LENLOC ( 1.6)-)
IF (LOC .EQ .Oj PRINT 620
IF (LOC.GT .0) PRINT 620. (ICDATA (K) .K LOC ,ISUM )

C PRINT REPORT NUMBER
LOC LENLOC (2,7(
ISUM—LOC i’LENLOC ( 1, 7)-I
IF (LOC.EQ.O) PRINT 630
IF I LOC.GT.0) PRINT 530 . CI ODATA IK ) .K-LOC ,ISUM )

C PRINT DOCUMENT DATE
LOC LENLOC (2 .8)
ISUM—LOC .LENLOC ( 1.8)-I
IF (LOC .EQ .O) PRINT 640
IF tP .~ r’.GT.O PRINT 640. UOOATA K).K-LOC .ISUM

•5--~~~~~
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C PRINT DATE RECEIVED
LOCILENLOC (2.9)
I SUM-LOC+LENLOC ( 1,9 )-I
IF (LOC.EQ.O) PRINT 650
IF (LOC.GT.0) PRINT 650, )IODATA (K ) .K LOC, (SUM )

C PRINT REQUESTOR
LOC LENLOC (2. tO )
ISUM-LOC.LENLOC ( I .10)-I
IF )LOC.EQ.O 1 PRINT 660
(F (LOC.GT.0) PRINT 660. (!OOATA (K) ,K LOC .ISUM)

C PRINT REQUESTING STUDY
LOC LENL.OC (2.1 I I
ISUM.LOC,LENLOC ( 1 , 1 1 1 - 1
(F (LOC.EQ.0) PRINT 610
IF (LOC.GT.0 I PRINT 670, (IODATA )K ) .K—LOC ,ISUM)

C PRINT CLASSIFICATION
LOC LENLOC(2. (21
(SUM-LOC.LENLOC ( 1.12 )-I
IF (LOC.EQ.0) PRINT 680
(F (LOC .GT.0I PRINT 680. (IODATA (K) .K-LOC ,ISUM)

C PRINT SPECIAL ACCESS
LOC LENLOC (2. 13)
I SUM-LOC.LENLOC ( I .13)-I
IF (LOC.EQ,0) PRINT 690
(F (LOC.GT .0) PRINT 690. ((ODATA )K) .K LOC .ISUM)

C PRINT DOWNGRADING INFORMATION
LOC L(NLOC(2. (‘+1
I SUM-LOC.LENLOC ( 1 ,141-1
IF (LOC.EQ.0) PRINT 700
IF (LOC.GT.0( PRINT 700. (IOOATA (K) ,K4.OC.ISUM )

C PRINT DOCUMENT STATUS
LOC LENLOC (2. (5)
I SUM-LOC.LENLOC ( 1.15 )-i
IF ILOC .EQ,0J PRINT 7(0
IF (LOC .GT.0) PRINT 70 . (IODATA (K ) .K LOC .ISUH )

C PRINT COMMENTS
LOC LENLOC (2. (6)
ISUM-LOCI’LENLOC ( 1 .16 1-I
IF (LOC .EQ,O) PRINT 720
IF (LOC.GT.0) PRINT 720. ((ODATA (K) .K=LOC ,ISUM)

C PRINT FORMAT
LDC LENLOC (2.I7)
I SUM LOC.LENLOC (1•17)-I
IF (LOC .EQ .0) PRINT 730
IF (LOC.GT .0) PRINT 730 , (IODATA (K 1 .K-LOC .ISUM)

C PRINT KEY WORDS
LOC•LENLOC (2.18)
ISUM-LOC.LENLOC(1,I8)-l
IF (LOC .EQ .O) PRINT 740
IF (LOC.GT.0) PRINT 740. (IODATA (K ) .K LOC , ISUM)
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C PRINT ABSTRAC T
LOC—LENLOC (2. IS)
ISUMS ISUM LOC.LENLOC( 1.19 )-I
IF (LOC .EQ.O ) PRINT 750
IF (ISUM-LOC .GT.8) ISUM—LOC’7
IF (LOC.GT.O ) PRINT 750 . (IODATA IK ) ,K-LOC ,ISUM (
IF ((SUMS-LOC.LE.8) GO TO 520
LOC L0C~8
PRINT 590. (IODATA C K ) .K-LDC.ISUMS )

520 CONT I NUE
RETURN

C
530 FORMAT (8ORI)
540 FORMA T ( ( H I )
550 FORMAT ( 24$ . R 1 . l H h / )
560 FORMAT (/ 5H •A N~~. ’+X .17HACCZ55ION NUMBER .5X . B A I O )
570 FORMAT uSN •AD ’ . I I X . IO NAD NUMBER .5X.8AID)
580 FORMA T (/5H T I .  15X .5HTITLE.5X .8AIO.5X . (/31X .8A10))
590 FORMAT ( 3 i X ,B A ( 0 )
600 FORMA T (/5 H ICNI .9X ,I2HCOPY NUMBER .5X .8A 10)
6(0  FORMAT (/5 H • PA• . 5X .IBHPERSONAL AUTHOR .SX , 8A 1 0 )
620 FORMA T I/SM CA’.’+X,I 7HCORPORATE ALJTHOR.5X.BA (0,5X ,(/3I X .8AIO )
630 FORMAT C/ 5 N •RN’ ,7X .I4HREPOR T NUMBER .5X . B A I O (
640 FORMAT (/541 ID0I.7X .I~+NOOCUP1ENT OATE. 5X . B A1O )
650 FORMAT C/SN DR’.7X ,I 4HOATE RECE I VED .5X ,BA IO )
660 FORMAT (/SH R E . I IX ,1OHREQUESTOR ,SX .8A 10)
670 FORMAT (/5H RS•.4X ,I7HREOUESTING STUDY .5X .8A10)
680 FORMA T c/5H •CL• ,5X ,(5#ICLASSIFICAT ION ,5X .8A IO )
690 FORMAT C/SN ISAV ,5X .I5f$SPEC(AL ACCESS. 5X .8A 10 (
700 FORMAT C/SN IDII .4X .1 ’7HOOWNGRADING INFO,5X .BAIO)
710 FORMAT (/541 •DS’.5X .I6NOOCUMENT STATUS .5X ,8A10)
120 FORMAT C/SN .CMI .I2X .SHCOMMENTS , SX . B A I O )
730 FORMAT C/S N •FM• . i’+ X ,7HFORMAT . SX ,8A 10)
140 FORMAT C/SN •KW ’ , I I X .IONKEY WOROS.5X , 8 A 1 O )
750 FORMAT C/ SM A B’ . I2X .SI4ABSTRAC T .5X .8A 10 )
760 FORMAT (541 CA RD. I4 .SX .80 R1)

END
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SUBROUTINE ERROR (N)
C
C 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  1 1 1 1  I I • I I  I I I I I • I $  •

C
C SUBROUTINE ERROR HANDLES THE OUTPUT OF ERROR MESSAGES AND THE
C SETTING OF PROGRAM PARAMFTERS REQU I RED FOR PROPER CONTINUATION
C OF THE REMAINDER OF THE PROGRAM. ALL OUTPUT FROM SUBROUTINE ERROR
C IS ON TAPE3.
C
C I I I I I I I I I I S  1 1 1* 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

C
COMMON I A /  (BUFF . (CHAR (80) . (DENT . IPOS. IRUN . ISTAR . I WORD ,NC#4K , (CH ARP

IR . INFO 100) . ICNTCRD , lORD . IODATA 100) • (PR INT
COMMON /8/ IFLAG, (MASK (1O)
IFLAG- I
PRINT 3’.O . N
GO TO c i0,20 .30.4O.50,60.70,80,gO.100.120,I30,I40.(5O .I 8O). N

(0 CONTI NUE
WR I TE (3.210) ICNTCRD
I BUFF-0
ICHARPR -IR
I DENT-O
I P05-U
I RUN-7
(STAR—C
I WORD-i
NCHK—O
I FLAG-C
RETURN

20 CONT INUE
WR I TE (3.220 ) ICNTCR D
RETURN

30 CONTINUE
I NVALID — I
ISTA R—0
WRITE (3 ,230 )
RETURN

‘+0 CONTINUE
WRITE (3.240) ICNTCRD
RE TI JRN

50 CONTINUE
WRITE (3.250 ) (CNTCRD
RETURN

50 CONTINUE
(STAR.0
INVAL ID—I
WRITE (3.260 ) ICNTCPD
RE TURN

70 CONTINUE

70
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WRITE (3.270 )
RE TURN

80 CONT INUE
RETURN

90 CONTINUE
RETURN

100 CONTINUE
IF (INVALID.EQ.0) GO TO 11 0
INVALID— U
RETURN

110 CONTINUE
WRITE (3.280) (OENT .(I NFO (I) .I 1.IWORD )
RETURN

(20 CONT I NUE
RETURN

130 CONTINUE
RETURN

(40 CONTINUE
WRITE (3.290 ) l ORD
RETURN

150 CONT INUE
DO 160 ( — ( . 10
ICT-IORO .AND .SHIFT (MASK (6) . (11- I ) ‘6)
IF (ICT .EQ.0) IORD— (ORD .OR .SHIFT (L .(11-H 6)

ISO CONTI NUE
IAN— (ODATA . AND . SN IFT ( MASK 1 9) , 54
IAN— SHI FT ( IAN , 15)

• IF (IAN .EQ .0) GO TO 170
WRITE (3 . 3 0 0 )  lORD
RETURN

170 CONT INUE
WRITE (3,310) l ORD
WR I TE (3,310) l ORD
RETURN

180 CONT I NUE
DO 190 (-1 .10
ICT -IORD .AND .SHIFT (MASK (6) . ( I l- I  ) ‘6)
IF (ICT.E Q.0) IORD—IORD .OR .SHIFTUL .(l (-I)’S)

190 CONTINUE
IAN- I ODATA ( 2 )  . ANO . SH IFT ( MAS K (9 )  .5’ .)
IAN — SH IFT ( IAN . 15)
IF (IAN .EQ.0) GO TO 200
WRITE (3,320 l ORD
RETURN

200 CONT I NUE
WRITE (3.330 ) l ORD
RETURN

C
210 FORMAT (/5N CARD,I 4.44H BEGINS A NEW DA TA SET FOLLOW I NG AN (MPROPE

IR .22NL Y TERMINATED DATA SET/ i
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220 FORMA T (/SH CARD . (4 .4441 CONTAINS 1,40 SUCCESS I VE BLANK COLUMNS FOLL
(O. 23 HW ED BY ADDI TIONAL D A T A . / 3441 FOLLOWI NG CARDS WILL  BE I GNORED U
2.33HNTIL A NEW DATA SET 15 IN IT (ATED. /)

230 FORMA T (/5541 ONE CHARACTER IDENTIFIERS ARE NOT PERMITTED . DATA PRE
IC . 36HEDING NEXT V A L I D  IDENTIFIER I GNORED . )

240 FOR MAT (/541 CARD ,I’+ .4’+H (IONTA I NS TWO SUCCESSIVE IDEN TIFI ERS . THE F
IIJ9HRST ONE (S (GNORED ./ )

250 FORMA T (/541 CARD .14 .4’+H IS IGNORED BECAUSE IT DOES NOT BEGIN A NEW
I • SHDATA SET . / )

260 FORMAT (/SH CARD, (4.’+9H CONTA INS AN IMPROPERLY TERMINATED IDENT IFI
IE. L.+8HR . DATA PRECEDING NEXT VALID IDENTIFIER I GNORED/ I

2 ’ O  FORMA T (/46)4 DATA SET HAS NO ACCESS I ON NUMBER OR AD NUMBER/ )
280 FORM AT )/2H •,R2.1H~~.43H IS NOT RECOGNIZED. THE FOLLOWING 3A~~A CAN

.1 6HNOT BE PROCESSED/( (OX .BA IO ))
290 FORMAT (/2841 ACCESSION NUMBER/AD NUMBER .AIO.56H IS CURRENTLY IN T

(HE DATA BASE AND CAN NOT BE DUPLICATED/ I
3CC FORMAT (/1841 ACCESSION NUMBER .A lU , 3IHIS NOT IN DATA BASE AND CAN

INOT .ll H BE DELETED/I
310 FORMAT (11 41 AD NUMBER ,AIO .38H1S NOT IN DATA BASE AND CAN NOT BE D

1EL .4HETED/)
320 FORMAT (/18 41 ACCESSION NUMBER ,A lO .3fl4TS NOT IN DATA BASE AND CAN

1NOT .12H BE MOOIF (ED/ (
330 FORMAT (/ 1 1 41 AD NUMBER .AI0.37HIS NOT IN DATA BASE AND CAN NOT BE

IMO .SHO (F!ED/ I
340 FORMAT )SH •‘••, I 2HERROR NUMBER . (3,441”)

END
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SUBROUTINE SORT (N ,LIS T ,(NADS )
C
C • • • • • I I I • I • • I • • I I I I I • I I • I I I I I I •

C SUBROUTINE SORT ALPHANUMERICALLY ORDERS THE ENTRIES IN THE LIST
C ARRAY (WITHOUT ALTERING 1HE ORDER OF THE ENTRIES) BY PLACING IN
C (NAD(I) THE SUBSCRIPT J SUCH THAT LIST (INAO (I )) GIVES THE I-TN
C ALPHANUMERICALLY SMALLEST ELEMENT OF LIST . THE PROCEDURE DEPENDS
C ON (POWER MERGING CYCLES . IN THE FIRST CYCLE INDIVIDUAL ENTRIES
C OF L IST ARE MERGED BY PA IRS - I AND 2, 3 AND 4 . ETC.  TO FORM
C ORDERED PA I RS . (N THE SECOND CYCLE THE FIRST PAIR IS MERGED W ITH

THE SECOND , THE THIRD WI TN THE FOURTH , ETC. TO FORM ORDERED QUADS .
C INC RESULT OF THE IPOWER-TH CYCLE IS A COMPLETELY ORDERED LIST
C AR~ A~~.
C
C • • • , . . . . . . I*  I I I I I  I I  I I I I I I I I  I I I I I

C
DI MENSION L (ST (I28). (NADS (128), (NAD (128 )

C
C DETERMINE MINIMUM POWER OF 2 WHICH IS GREATER THAN OR EQUAL TO
C THE NUMBER OF ENTRIES TO BE ORDERED IN THE LIST ARRAY , N

LIMUP I
00 10 (—1. 7
LIMUP LIMUP’2
(F )LIMUP .LT.N) GO TO (0
(POWER-I
GO T J 20

(0 CONTINUE
C INIT I AL I ZE INADS

LI MUPHLIMUP/2
20 CONTINUE

00 30 I-( .LI PIUP
IN ADS ) I l — I

30 CONT I NUE
C
C ORDER LIST ALPHANUMERICALLY (150 )
C

DO (50 I ( ,(POWER
N2 .2II( i — I )
I IS——N2’2’1

C MERGE BY PAIRS LIMUPH/N2 SUBGROUPS OF N2 MEMBERS EACH
DO (30 ~~ I .L (MUPH.N2

C II AND (2 KEEP TRACK OF THE ELEMEN TS BE I NG COMPARED FROM THE
C TWO SUBGROUPS

I (—(IS— I ISsN2’2
I2— I2S— I I ,N2
IN~ “ (AL—I I
LAST— I2~N2— I

C MERGE A PAIR OF SUBGROUPS (120 )
DO 20 K— (N ITIAL,LAST
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C THE DETERMINATION OF THE ALPHANUMERICALLY SMALLEST OF ~~O
C MEMBERS OF LIST CAN BE MADE BY SUBTRAC TION ONLY 14)-lEN BOTN ARE
C POSITI VE OR NEGATIVE BECAUSE THE SIGN BIT 59I IS NOT USED AS
C A TRUE SIGN BIT . BUT RATHER AS PART OF THE LEFTMOST
C ALPHANUMERIC CHARACTER .

IF (LI5T ((NADS ((I)I.GE .Q ANO .LISI (INAOS (I2 (( .GE.0) GO 10 40
(F (LIST ((NAOS (IIII .LT.0 .AND .LIS1’ (INADS (12)I.LT.0 ( GO TO 40
IF (LI ST IINADS (I1I I .GE.0) GO TO SO
GO TO 70

40 CONTINUE
IF (LIST ( I NADS ((1) I—L(ST ( INAOS ((2) ) ) 50.60.70

C L (ST(INAOS (I1)I .LT.L ST (IN ADS ((2)I
50 CONTINUE

1NA D (K )-INAD S ( 1 1 )
I 1 I1 .1
IF (l I EU . (2S) GO TO 80
GO TO I~~0

C LIST (INADS ((I)).EQ.LIST (INADS (12))
60 CONT I NUE

GO TO 50
C LIST CINADS (liI ) .GT.L ISfl I NADS (12))

70 CONTINUE
I NA O (K ) -INAOS ( 12)
(2—12+1
IF (I2.GT .LAST) GO TO 100
GO TO 120

80 CONT I NUE
C TAKEN IN ORDER
C II SUBSET OF LIST EXHAUSTED , REM AININ G ENTRIES OF 12 SUBSET

DO 90 M—I2.LA ST
KP—KP+
INAD (KP ) -INAO S~ M )

90 CONT I NUE
GO TO 130

100 CONTINUE
C (2 SUBSET OF LIST EXHAUSTED. REMAIN I NG ENTRIES OF 11 SUBSET
C TAKEN IN ORDER

(IP—I2 S— i
KP-K
DO 1(0 M — I I . I I P
XP-KP~ IINAD ( KP) -INADS (M )

(1 0 CONTINUE
GO TO 13D

(20 CONT INUE
130 CONTINUE

C SAVE INAO ARRAY FOR NEXT CYCLE OF ORDERI NG PROCESS
00 140 IL - 1 .L IMUP
INADS ( I L )— I N A D ( IL )

~~1
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140 CONT I NUE
150 CONTINUE

RETURN
END
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