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ABSTRACT 

Thio paper presents .a software package whose function ie 
to process the magnetic tapes distributed by the Atomic Ene
rgy Agency, on the VAX computers* These tapes contain abst-
tracte of papers in the different branchoe of nuclear field 
and ie supplied from the International Nuclear Information 
System (INIS), Two goals are aimed from this paper. First., 
it gives a procedure to process any foreign magnetic tape on 
the VAX computers. Second, it solves the problem of reading 
tho INIS tapes on a non IBM computer and thus allowing the 
opecialiets to gain from the large amount of information 
contained in these tapes. 

/ 



INTRODUCTION 

The International Nuclear Information System (INIS), 

which is held by the International Atomic Energy Agency 

(IAEA), provides a comperhensive information announcement 

service for literature in nuclear science and technology. 

It sends magnetic tapes to its members containing the check

ed and processed information*. Magnetic tape output is ava

ilable in a variety of formats (9-track, density 6250, 1600, 

and 800 BPI) according to the need of the recipient.. The 

IAEA makes avaiable tapes containing INIS data in a format 

suitable for searching by IBM/STAIRS, software, or by the 

INIS/ISIS subset of UNESCO'S CDS/ISIS software. 

This paper describes a software package built to process 

thelNIS tape on a VAX/VMS computer. In addition, since this 

package is written in a high level language (FORTRAN), it can 

be compiled and run on any computer system beside the VAX 

machines. Given thelNIS tape, the steps required to read it 

from the magnetic tape drive to the magnetic disk and storing 

it in the form of a file are described. Then we run the soft

ware package, which begins to ask the user about which item 

he wants to search. This item may be: 

1- The papers published in a certain subject, or 

2- The title or subtitle of the paper is known, or 

3- The papers of a specified Author, 

The output produced by the computer.; differs according to the 

input item selected., In the first case, given the subject, the 

program produces the titles of all papers in the subject. 

From these titles, the user can select the titles which he 
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feels that they concern him, and delivers these titles in 

the second run oftho program* In this case, the program .... 

will print the abstracts cf the concerned papers. The user 

can also deliver the name of a certain author to the search

ing program, and the program will: print the abstracts of 

the papers concerning this author. In addition to printing 

the abstracts, the software will print other supplementary 

information such as the publisher, date of publishing, 

author,...etc. In some cases, when the original language 

of the paper is not English, the abstract in its original 

language is printed, with the title in the original language. 

Now> this package is being used to service the researchers 

in the Nuclear Research Center using the VAX-11/75., computer 

available in the reactor department. 

II- THE INIS TAPE RECORD 

The INIS magnetic tape is divided into a series of blocks 

each containing 2040 characters. Each block contains a num

ber of variable length records. There are different types of 

records, depending upon whether the record is used for delet

ing a previous document (given in a previous tape), or used 

for changing a previous record, or it is a new record con

taining a new document. Normally the INIS record for a piece 

of literature consists of three main components £l3 '• 

1- A bibliographic description. 

For each paper, published in journals, conference proc

eedings, includes author (personal and /or corporate)., title, 

edition, identifying numbers if any, imprint, collationi 

language if other than English, and appropriate bibliographic 
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notes. For conference? papers and proceedings, the title, 

date and place of conference concerned are also supplied. 

2. A set of descriptors, identifying the subject content of 

the piece of literature. Each literature ie assigned a sub

ject category codefj[ 2 "2consisting of 5 alphanumeric charact

ers. The category code indicates exactly the place in the 

hierachy of categories where each category or subcategory 

fits. For example: 

AOOOO PHYSICAL- SCIENCES 

A1000 GENERAL PHYSICS 

A1400 Plasma Physics and Thermonuclear Reactions 

1410 PLASMA RESEARCH 

A1414 Plasma instabilities 

The IN IS: Descriptive Cataloguing Rules £6"3 requires the 

assignment of a primary subject category to each INIS record 

(in Tag 008). The primary category should correspond to the 

main topic discussed in the piece of literature. If there 

are significant secondary topics discussed in the piece of 

literature which fall under other category codes, it is 

possible to find another one or more secondary categories 

for the piece of literature. Although their number is not 

limited, more than two oecondary categories rarely should be 

needed. 

3- An abstract summarizing the information contained in the 

piece of literature. 
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III- MAGNETIC TAPE LABELLING 

Each INIS tape is identified by labels recorded on the tape 

There are two types of labels £ 3 ^ 

a- volume labels which identify the physical tape by giving 

information as, e.g., owner; and 

b- File labels which identify the file, i.e. the information 

recorded on the tape. 

Fig. (1) shows the volume and file labels on a single file 

volume. Note that a volume may contain multiple filee or just a 

part . of a file and the other part en another volume. 

i VOL 1 j HDR1 HDR2 , 

i, 

> \ i TM \ Data records ] TM | 
;• • i I 

i ' —-. i 

E0F1 \ E0F2 : TM'TM 
f ' i t T i 
I \ 1 

Fig, (1) The volume and file labels 

The symbols in fig. (1) represent the following: 

VOL1 

HDR1 

HDR2 

EDF1 

Volume header label 

File header label 1 

File header label 2 

End - of - file trailer label 1 

EDF2 : End - of,- file trailer label 2 
TM :: .Tape mark 

Note that the VOLl label must be the first data recorded in the 

tape, i.e. it must follow immediately the reflective spot mark

ing the physical begining of the tape. Figures (2,3,4) show 

some details of the three headers VOLl, HDR1, and HDR2 
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V0L1 
volume 

serial 
number 

4 5 10 
80 

Fig. (2) Volume Header Label: (V0L1) 

HDR1 INIS output tape 

volume 

serial 

number 

1 4 5 21 22 27 80 

Fig*(3) File Header Labell (HDR1) 

HDR2 ' U block 
length 

1 4 5 6 10 11 80 

Fig.(4) Pilo Header Label2 (HDR2) 
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III- READING THE TAPE 

1- Mounting the tape. 

This section describes how to use foreign volumes on 

VAX/VMS computers £4j} »A foreign volume has a format other 

than the format used by VAX/VMS (ANS I-labeled format). F-iret, 

the user should allocate the magnetic tape drive to his proc

ess using the command: 

- "•• - ALLOCATE MSAO : 

Then he issues the MOUNT command to mount the volume he wants 

and defines its characteristics through this command,^ The 

most important characteristic to be defined in the Mount com

mand is the Blocksize,.. The blocksize for non-VAX-11 opera

tions can range from 1 to 65,534 bytes when the density is • 

1600 or 6250 bpi. The VAX/VMS default block size is 512 bytes 

for foreign volumes. Note that we must specify the block size 

when mounting volumes that contain blocks whose size exceed 

the default size of 512 bytes. In this case, specify the 

size of the largest block for the block size. The mount comm

and will be: 

MOUNT/FOREIGN/BLOCKSIZE-s; «... MSAO: 

To determine the block size on the tape, first mount the tape 

without the blocksize qualifier. In this case, the default 

blocksize of the VAX/VMS, which is 512, will be in effect. 

Then copy the tape (as explained in the next subsection), only 

the first three records will be copied because their length 

is less than 512 (3x80), From the third record, which contains 

the HDR2, we can determine the blocksize (bytes 5-9), We 

then remount the tape and mount it again using the blocksize 

qualifier. 
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2- Copying the'tape 

To copy the contents of the tape to the disk, specify 

a copy command for each segment on the foreign volume. Each 

segment consists of the data between each two successive tape 

marks (TM). The first copy command is as follows: 

COPY/LOG MSAOi OUAO:FILE1.DAT 

This command will copy the first segment on the tape, which 

is the volume and the two header records* to the file named 

FFiELlIuOAT-dn-the disk DUAOs.The/LOG qualifier is used with 

theCOPY Commend to give us a massage that the file specified 

was copied to the disk, and tells us the number of records 

tranefered (3 in this case). We should issue another copy 

command to transfer the next segment of information from the 

tape to another file on the disk. The procedure continues till 

the end of the tape, 

V- PROCESSING THE COPIED TAPE 

The copied tape now reside on a file (or more) on the 

disk. This file consists of a number of blocks, each block 

is 2048 bytes. Each block begins with a 4 bytes representing 

the actual block size* i.e. the length of the block containing 

data. Of coarse, the block size is 2048, but the remaining 

part after the actual block size it ill 2048 is padded with blank 

bytes. After the blocksize, there are a number of variable 

length records in the block. Each record begins with a five 

bytes field representing the length bf the record. 

Each record in a block is divided into three main parts [3, 

1- The Leader. 

2- The Directory. 

3- The variable Fields (the actual information) # 
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These three parts are shown in Fig. (5) 

I • : J j 
LEADER DIRECTORY } VARIABLE FIELDS , 

i , i 1 — t 

Fig. (5) The Record three Sections 

5.1. The leader 

The leader is a 24 characters long and consists of the 
following fields (fig. 6) : 

1- Record length: It is a 5-digit decimal number equal 
to the.length of the record. 

2- Status: Can be N for new records, C for changed re
cords, or D for deleted records. 

i 

3- Base address of data: This is a 5-digit number which 
is equal *o the combined length (in characters) of the leader 
and the directory. Therefore, it represents the begining 
location of the data relative to the begining location of 
that record. 

! 
record 
length 

N 

-

base 
address 
of data 

- , < " 

•• , ' , i 

- -

1 5 6 7 12 13 17 18 29 

Fig. (6) The Leader 



5,2, The Directory 

The directory consists of a aeries of fixed length 

entries, each entry is 12 characters. Fig (7) show9 a 

schematic diagram of a directory entry. There must be one 

entry in the directory for each variable field. Each entry 

consiets of: 

1- Tag: It is a symbolic identification of the field, 

and consists of 3 decimal digits. In other words, it is a 

code which identifies the type of information included into 

the data. The type may be the author name, abetract title, 

, 0 0 . e t c . 

2- Length of field: It is a decimal number (four 

decimal digits) equal to the length (in characters) of the 

variable field to ivhich it corresponds, 

3- Starting character position: A five decimal digits 

equal to the character position within the record of the first 

character of the variable field, relative to the base address 

of data. In orther words, it is the location of the starting 

position of that field relative to the bogining of the vari

able fields (data) in that record. Therefore, to determine 

the exact location of any Bield relative to the begining of 

the block, add the lengths of all the previous records to 5 

(the location of the first record), then add the result to tho 

base address + the starting character position. Fig (8) shows 

a block containing N records, and clarifies the meaning of 

the items included in the Leader and the Directory, 
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length 

Tag OF 
field 

wtrm 

eterting f 
character J 
poeition ' 

12 3 4 
* • » — ; * * 

7 : 8 

Pig* (7) The Directory Entry 

q-feaee addr-^M 8tarting -; 

I character 

ppoeition 

variable 
field© 

Fifl (8) A complete glock 

5,3 The variable field© 

fallowing the leader and the directory, the record con
tains variable fields, Each variable field ceneieta of alph» 
enumeric data. Variable fielda occur in the eame ilquShoe ae 
the correeponding directory entries. 
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5,4 Control fields 

This part mention some codes which describe the 'contents 

•of. :the.var.ia1ale»fields. These codes Vrs called Tags, 

Tag 008: The data field of this tag contains the following 

Information: 

1- Subject category (ies), which is one or more 5-digit su

bject category codes* Multiple codes are separated by 

a semicolon* 

2- Number of abstracts, a 2 digits, at least: '01' 

Tag 100: Personal author affiliation. The personal author 

is listed with the last name first, a comma, space, first 

initial, a period, and other initials with a period after 

each. 

Tag 107: Collaboration stored in free form*. 

Tag 200: Primary title. Always given in English, translated 

if necessary. 

Tag 201: Primary sub-title, in English, translated if 

necessary. 

Tag 210: Conference title; the name of a conference at which 

the paper described was presented. Always entered in English * 

translatedu if necessary. 

Tag 211 : Conference place; name of city, province, or state 

in full or coded form. 

Tag 213: Conference date; entered in the form of the day, 

space, three alphabetic characters of the month, space and 

a 4 digit year. 

Tag 215: Original conference title; The name of the confere

nce if other than English • 

Tags 230,231: Original title and subtitle of the piece of 

literature, the article, paper, report, book etc,, if other 

than English} t^ljisliterated if necessary. 
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Tag 401 j Place of publication,, 

Tag 402: Name of publisher, in free form. 

Tag 403: Date of publication, in the form Day Month Year, 

e.g. '18 Dun 1988*• 

Tag 500: Collation; contains complete pagination statement, 

e.g. 'v. 15(6) p. 876-908' . 

Tag 860: Abstract text. Each entry contains an English 

abstract, not exceeding 2000 characters, including blanks. 

For items published in abstract form, the abstract consists 

of a note indicating this fact. 

VI- THE SOFTWARE PACKAGE 

The software package consists of the main program and 

the RECORD subroutine© The flowchart of the main program is 

presented in fig. (9), and that of the subroutine is depicted 

in fig. (10) and fig. (11). 

1. The Main Program. 

The main program starts by displaying a menu of 

options from which the user is requested to select an option 

to be searched. These options are: Subject, Author, Title or 

any portion of a title. Then the U3er is asked to input the 

contents of the item, e<>g. the Author name whose papers are 

required to be searched. 

The program then begins a loop in which it reads 

each block in sequence and processes their contents. The first 

four characters of each block contain the actual block length, 

which is the length of the block containing data, whereas the 

nemal'nt'rigi part of the block (till 2048) is padded with blank 
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characters. The actual block length is checked} if it is 

less than 2048, then this block contains one or more comp

lete records. If the block length is 2048! then it means 

that the block is full of data and the last record is either 

ended in that, t.lock ur extended to the next block* 

The blocks which contain data less than 2048 characters 

are processed as follows* The starting character position 

of each record is calculated. The starting position of the 

first record equal 5, as the first four characters of ths 

block contain ths block length. The starting character posi

tion of any record equals the starting position of the prev

ious record plus the length of that previous record. The 

record length is found in position 1 through 5 within the 

record. The status of ths record, position 6, is determinedr 
If the status is not N (New), then the record is ignored and 

if that record is not the last one in that block, the starting 

position of the next record in the block is calculated and the 

process is repeated. If the status of the record is N, then 

the RECORD subroutine is called to process that record and 

prints the required items. Returning from: the subroutine, 

ths program checks whether there is another record in that 

block or not. If yes, the process is repeated. If that is 

the last record, the program repeates the whole process by 

reading the next block and proceeds till the last block of 

data is processed then the program stops. 

The blocks which contain 2048 characters are processed 

as follows. The length of the first record is compared to 

2048, if it equals 2044, then the record is completely conta

ined in this block, and the block is processed as above. If 

the length of the record is greater than 2044, then thi3 record 
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is contained in more than one block. The number of blocks 

containing this record is calculated as follows: 

Number of Blocks ZZ (Record Length / 2044) + 1 

The remaining blocks are read from the input file. If the 

status of this record is not N, it is ignored and the next 

block, if any, is read and processed as usual* If the status 

is N, subroutine RECORD is called and then the program returns 

to process the next blocks as usual* If the current block is 

the last one, the program stops, 

2- The RECORD Subroutine* 

The RECORD subroutine is called whenever a record is 

determined to be a NEW record and the block or blocks contain* 

ing that record have been read* The subroutine starts by 

determining where is the required field within the block (s) 

then extracts this field* This field is compared to the item 

supplied by the user to determine whether the supplied string 

of characters is contained within the field or not. This is 

achieved using a simple function £5Jthat determines whether 

a character substring is contained in another character str

ing or not. If the function output is true, then the substr

ing is contained in the string, l,e, this record is one of the 

required records* If it is found that the field dose not 

contain the input item, then the subroutine returns to the 

main program*. If it is the required record, then the diffe

rent fields contained in that record are processed* The 

directory contains information about the fielde contained in 

the record and the type of information contained in each fi

eld* There is a number of directory entries in the directory 

equal to the number of data types (tags). The number of 
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directory entries NUMB of the record is calculated using the 

following equation: 

NUMB S(Base Address - 25)/l2 

Where Base Address is the beginning position of the data fela-

tive to the starting position of the record (l<), and is found 
in positions 13 through 17 in the record. The first directory 

entry begins at address K + 24, the second at (K + 24) + 12 

...etc. From the directory entries, the position and length 

of each field is determined in sequence. Then each field is 

extracted from within a block or more and is printed with its 

type. When all the contents of the record are printed, the 

subroutine returns to the main program. 
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;Start 
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Input the required item . 
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Fig, (9) The Flowchart of the Main Program 
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No 
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to the second 
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from.the second 
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y-*^-~ 
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- _ ed item 

Get the position & length 
of the next field of that 
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Ye8; Store the field 
>>-y in the location 

L TAG-PAT^, 

Store the field 
in the location 
TAG-DATA1 

The field is in more 
than two blocks 

-vl> 

Collect the information 
of that field from the 
different blocks .store it 
into TAG-DATA! 

. Xj - T '! 

Fig.(lO) The Flow Chart of the First Part of the 
Record Subroutine 



- 19 -
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v*-

-^ ' 

Print: Title T "7" 
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Print: Date of Publish-in 

Yes 
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Print:- Abstract 
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>-l 
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Fig«(ll) The Flow cHaft, of the Second Part of the 

. •> Record SubPout'ine 


