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Abstract. Today, downloading references is a common practice in documentation. Most of the 
people use this technique to obtain a better presentation of the results or to include them in 
reports or in home-made databases. In this paper we want to present how, 'using only the 
capability of MS/DOS (the most common microcomputer operating system), it is possible to start 
some simple bibliometric studies. This approach has been successfully used at the CRRM of 
Marseille in teaching. 

1. Introduction 

Considering the growing interest in Bibliometry due to the powerful analysis of 
information and innovation that is possible with it, we developed a method to 
improve bibliometric teaching and practice of the MS/DOS commands. Since 
bibliometry will be applied mainly on microcomputers, we felt that a good knowl- 
edge of MS/DOS is necessary prior to using any bibliometric software. 

Our main goals in this study are to: 

- get people involved in the use of MS/DOS commands, 
- get people to use bibliometry. 

2. What is bibliometry 

Bibliometry is a statistical treatment of bibliographies which now is often done 
on downloaded data. One of the goals of bibliometry is to provide a simple 
presentation of the results, so that a reader can get, often at a glance, the structure 
and the main ideas present in her/his bibliography. 

F; .g . I  
Various software has been developed by producers such as Derwent (Patstat) [I] 

or CNIC (Signes) [2], or by various laboratories such as the SERPIA (Co-words) [3] 
T or the CRRM (Datalink, Pole) [4]. 
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USER: 
FILE RAPRA 

ss 1 /C? 
USER: 
REINFORCED PLASTIC/IT AND 8801/IS 

PROG: 
OCCURS TERM 

10504 REINFORCED PLASTIC/IT 
1641 8801/IS 

SS 1 PSTG (103) 

ss 2 /C? 
USER: 
GET IT RANK TOP 20 

PROG: 
THERE ARE 674 UNIQUE VALUES. 
OCCURRENCES TERM 

103 REINFORCED PLASTIC 
93 PLASTIC 
79 COMPANIES 
79 COMPANY 
62 THERMOSET 
6 1 GLASS FIBRE-REINFORCED PLASTIC 
6 1 GRP 
52 SHORT ITEM 
41 PRODUCT ANNOUNCEMENT 
40 THERMOPLASTIC 
37 TECHNICAL 
34 COMPOSITE 
29 DATA 
25 UNSATURATED POLYESTER 
21 FIBRE-REINFORCED PLASTIC 
20 MECHANICAL PROPERTIES 
18 POLYESTER RESIN 
18 REINFORCED THERMOPLASTIC 
16 AUTOMOBILE 
15 CARBON FIBRE-REINFORCED PLASTIC 

Fig. 1. A search using the GET command of Orbit Information Technology. 

Even the hosts have developed commands which are the beginning of a statistical 
approach to the content of a particular field of a reference. For instance GET (5, 7), 
ZOOM (5, 7), MEM (5, 6, 7) allow such facilities. But, performed online, these 
commands are not cost effective and also are limited in some cases by the memory 
size of the buffer associated with the command in the host computer. 

An example of a bibliometric analysis using such an online command can be 
given by looking at the results obtained with the GET command of Orbit Informa- 
tion Technology using the Index Terms of the Rapra file combined with a classifica- 
tion code (see figure 1). 
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3. What must be analyzed 

The material to be analyzed consists of data generally downloaded from various 
databases. The best approach is to construct a search large enough to retrieve even 
the side ideas concerned with the subject (S), and to download all the references 
(without the abstracts) on your micro-computer. The abstracts are not considered in 
this paper which is just a teaching approach to bibliometry, because of the file size 
they will generate. When this is done, all the fields may be subjected to offline 
analysis; words, languages, document types.. . can be extracted and sorted, and the 
results presented as tables or graphs. 

4. What are the main steps in bibliometry 

The main steps in bibliometry are in our opinion the following: 

- verification of the downloaded data: are all the fields present, are the letters 
correct. . . 

- extraction of one particular field for analysis, 
- extraction of all the words of that field, according the separator, and subsequent 

elimination or replacement of words if necessary, 
- sorting and counting the remaining words, eventually computing the word pairs 

present in the same field, 
- presentation of the results in the best possible ways. 

Most of the time, all these operations are performed by dedicated software, and 
often the end user would not see all the processing. 

5. Simple treatment with M S / D O S  

MS/DOS contains very powerful commands and capabilities which allow a 
beginner in bibliometry or a searcher to extract the main feature of his/her 
bibliography. 

We will present the main operations in a logical order, and we assume only that 
the MS/DOS directory is included in the PATH command in the file 
AUTOEXEC.BAT, present on the root directory of the computer. This will allow 
people to reach any MS/DOS commands from all the other directories. 

A. Automatic reading 

Most people read a file using the pommand TYPE XXX where XXX is the name 
of the file. This is not easy, because the data come too fast, and also because 
stopping them by CTRL C stops the command type, and obliges the reader to start 
all over again. CTRL S is better than CTRL C since we remain in the type mode, 
but because of the scrolling speed it is not possible to stop exactly where necessary. 
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The best approach is to create a BATCH File, using EDIT or COPY CON which 
are two simple editors. 

Edit works by typing EDIT XXX where XXX is the name of the file to edit, and 
uses SHIFT F2 for deleting a line, SHIFT F5 to store the file on the current 
directory and SHIFT F1 allows to exit from the edit mode without storing the file 
on disk. COPY CON : XXX where XXX is the name of the file to be created works 
in the same way, but the function keys are not used, just type CTRL Z on the last 
line (this is the mark for the End Of File), and press carriage return to store the file 
on the current directory. 

The BATCH file is a computer-executable file and has a name of the forms: 
XXX.BAT; XXX (the name of the file) and .BAT (the extension). When using the 
file, do not type the extension (.BAT). 

The automatic reading of screen after screen is obtained using the batch file read, 
for instance: 

COPY CON : READ.BAT invoke copy con plus file name 
ECHO OFF the invoked commands won't appear on screen 
CLS clear screen 
TYPE %1 MORE show file on screen after screen 
CTRL Z end the copy con command 

The file is used by typing: READ YYY and return, where YYY is the name of the 
file to be read. This name, will take the place of parameter %1 in the file. 

B. Field extraction 

This can be made with the commands SORT and FIND. Two cases have to be 
considered, depending on the file size (SORT): 

- small file, let us say smaller than 60 K 
- larger file in the magnitude of 300 K. 

This distinction is made because the command used may have memory size 
problems depending on the size of the files. 

1. Small file 
Use the SORT command as follows: 

SORT XXX where XXX is the name of the file to be sorted.Al1 the lines which 
compose the file XXX will be sorted according to the ASCII value of 
the first character of the line. 

For these examples, a Line size of 60 characters or more is sufficient. Do not forget 
that the line size can be changed using special features of the host software (e.g. 
TERM LS 65 with ORBIT). 

Then, reading the file, you will see that all the fields which begin with the same 
letters or groups of letters will be all together. This way to read a set of references is 
quite unusual. It is meaningless as far as bibliographic references are concerned, but 
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it gives various details (as the examples at the end of this paper emphasize) on 
languages, sources, first author, primary section codes.. : In fact, each time that a 
field in a reference contains useful information at the beginning, this information 
will be sorted and compared with the information of the same type contained in the 
other references: 

SO - Bull. Soc. Chim. Belg. 
SO - Bull. Soc. Chim. Japan 
SO - Chem.Com. 

Using the syntax SORT XXX, the data sorted will appear directly on the screen. 
To store the new file (the sorted file) on the repertory, using the syntax: 

SORT < XXX > YYY where XXX is the name of the file to be sorted, and YYY 
I the name of the sorted file. 

To avoid retyping this syntax all the time, build up a BATCH file in the following 
way: 

COPY CON : SORTED.BAT 
ECHO OFF 
CLS 
SORT < %I > %2 
CTRL Z 

Use this file by typing: SORTED XXX YYY where XXX is the name of the file to 
be sorted and YYY the name of the resulting file. Note that the name SORT cannot 
be used for the Batch file, because it is already the name of an MS/DOSQ 
command. 

Extraction of one field: This is done by using the command FIND, and the 
already sorted file YYY. 

Use the following syntax: 

FIND "SO" YYY > ZZZ where YYY is the name of the sorted file, and ZZZ the 
name of the file which contains all the extracted fields. 
"SO -" is the array to be found in the different lines of 
the YYY file. All the lines containing SO (e.g. the Source 
field), will be retrieved and stored in file ZZZ. 

Of course, if you do not want to type all the sequence each time, make up a batch 
file: 

COPY CON : LOOK.BAT 
ECHO OFF 
CLS 
FIND "%I" %2 > %3 

Use the file as follows: LOOK SO YYY ZZZ and each parameter %1 %2 %3 will be 
replaced in the file by SO YYY ZZZ. The only point which remains, is that if you 
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have many items beginning with the same sequence of letters (SO for instance or SO 
followed by a journal name) it is necessary to count them. There is no direct 
counting program in MS/DOS, but it is possible nevertheless to use again the 
FIND command with the option /N. This option will indicate the line number in 
the reference file, of the lines containing for instance the SO sequence. 

The syntax is as follows: 

FIND /N "SO" ZZZ WWW where ZZZ is the file containing all the lines with the 
SO, and ZZZ is the file identical to the former one 
but with all the lines numbered. 

This FIND command may be again automatized using a batch file: 

COPY CON : ANALYS.BAT 
ECHO OFF 
CLS 
FIND /N "%I" %2 %3 

The syntax will be ANALYS SO ZZZ WWW. 
Then, when you read the file, you can count the number of items by simply 

substracting the line numbers. 

2. Large file 
Because the SORT command cannot operate on large file because of memory 

problems, it is necessary to operate in a different order. The only way is to extract 
the field with the command FIND. This will give rise to a smaller file, and it is this 
file which will be sorted. The numbering of the lines will still be performed on the 
sorted file, using FIND with the option/N. 

6. Outline of the drills provided 

This simple approach to bibliometry will provide the student with: 

* practice of MS/DOS instructions: 
- Commands: TYPE, EDIT, COPY CON, PATH, ECHO ON/OFF, CLS, 

DIR, 
- Batch Files (.BAT): including parameter transfer %, 
- MS/DOS special characters: < , > , j, 
- Filter commands: FIND (options), SORT (options), MORE. 

* views on the quality of the format of references, 
* practice of fast bibliography reading, 
* bibliometric practice; for instance application of Bradford's law (using the SO 

source field), 
* division between languages, 
* division between document types, 
* occurences of the same author at the first place in the author field, 
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* vocabulary and indexing practice by analysis of a key-word or supplementary 
term field, downloaded after expanded by EXPAND or NBR commands. 

* practice in online commands such as GET, ZOOM, MEM, PRT SEL, EXPAND, 
NBR. 

* evidence that printed references do not give all the possibilities of a bibliography. 

This method, can be used anywhere, because downloading involves microcomputers 
which most of the time operate with MS/DOS. There is effectively no cost since 
any bibliography stored as an ASCII file can be used as starting material, and the 
exercise is conducted offline. 

7. Conclusion 

The use of MS/DOS commands in conjunction with bibliometric studies has 
several limits. The main one which is general is that only data occuring first in a 
field may be sorted. This applies to the most used file format in bibliography. Of 
course, if the format is such that on the same line data occur at the same place 
(table format), the data could be sorted at different places on a line using the SORT 
options (SORT /+ xx where xx is the first column to be sorted). 

This limits the use of MS/DOS commands to sort in most cases to the following 
fields: 

Document Type, Languages, Source field (Journal name for instance), first author, 
first section or codes, dates (if there is an existing data field), and more generally all 
data which are placed in a unique reference field, or in first position of any fields. 

On the other hand, sophisticated bibliometric treatment such as co-occurrences 
of words or codes is not possible; onl-y a simple count can be made. 

This nevertheless constitutes a good approach either to the use of sophisticated 
software such as cluster analysis, or factorial analysis, or the use on online databases 
of GET, ZOOM and MEM commands. 
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Appendix 

Extraction with FIND "SO" of the source field of a large file (COAL OXIDA- 
TION) of about 500 K: 

- - - - - - - - - -  A: COALOX I D  
SO - U.S. 4592814 12 pp. Cont . - in -  a r t  o f  U.S. Ser. No. 496,799, abandoned., 
6.06 03 PAT APP = k53664 84.09.21, FAT PRTY - 496799 
SO Thermochim Acta ( ~ A C A S  V 103 ( 1  1, p. 157-62 1986 ISSN 00406031 
SO - A I C ~ E  J. (AICEAC), v 32 ($1  p. 1132-7, 1986 ISSN o o b i i 5 ~ i  
SO - Reclam. Reveg. Res. (RRREDYI V 4 (41, 274-91 1986 ISSN 0167644X 
SO - J n Kokai Tokk o Koho 8637930 4 pp., gk.02.22 PAT APh - 84/159021, 84. 
. 3 i ,  P&LI IPC) CZID-O~~IIOA C ~ ~ D - O O ~ ) O ~ B  
SO - Ger Offen 3432518 5 pp., 86.03.13 PAT APP 3432518, 84.09.05, PCL(1 

GOIN-00i /28A G ~ I N - O ~ ~ / O ~ B  
SO - U r j a  (URJADF) V 19 ( 6 )  401 -2 1986 ISSN 03789535 
50 - F i r e  Sc i .  ~ e c h n o l .  ( ~ o k $ o ? '  (FSCTD~),. V 3 (2  1, p. 123-7, 1985, ISSN 02859 

40 - Khim. Tverd. Topl. (Moscow) (KTVTBY) (31, p. 60-6 1986, ISSN 00231177 
SO - Khim. Tverd. Topl. (MOSCOW) (K Y )  ( 3 ) , . p .  53-9: S 00231 77 
SO - Khim. Tverd. Topl. (Moscow) (K+%Y) (3),. p. 36-9 t3!66' fZS# 00231 177 
SO - I z v  WZOV S t r o i t .  A r k h i t .  (IVSADO) ( 4 )  99-1b3 1986 
SO - U.S: 4588418, 4 pp., 86.05.13 PAT APP = d6f617, 83.62.07, PCL 48/197R P 
(IPC) CIOJ-On'"AC* 
SO - Ger. ( :  
C10J-003/46A C10J-003/168 
SO - Koks Khim. (KOKKAI.) ( 6 )  p 36 1986 ISSN 00232815 
SO - F u e l  (FUELAC) V 65 (6) :  p: 821-6 1386 ISSN 00 62361 
SO - B io technol .  ~ i o e n  (BIBSBRJ V 13 (Symp. h io techno l .  Fuels Chern., 
t h ,  1985 p. 307-19 18kSy?! f~  05726566 
SO - ~ i ~ b o n  KO yo ~ a i s h i  INIKKA~) V 100 (1158 ) p. 643-50 1984, ISSN 036941 
SO - Report ( I~/SGS/I I .W-~~; 0 r d e r ' ~ o .  ~ ~ 8 5 - 2 4 2 0 8 9 / ~ ~ ~ ,  1, 36 pp., 1985 (From G 

"a, *P" 

East )  227979, 6 pp., 85.10.02 PAT APP - 264157, 84.06.14, PCLCIPC 

t26lSO - Acta Mont. (ACMTCX) V 67 5-21 1984 1SSN 03651398 
121 ]SO - ~ d v .  Chem. Ser ( A D ~ S A J  ), 'Q i94 (&essbaber Spectrosc. I t s  Chem. ~p 

265-301 1981 ISSN 00652393 - ~ d v '  ~ y d r 6  en Ener (AHENDB), V 4 (Hydrogen Energy Prog. 5, Vol. 3 1 
"2!i%-43 1 404, ISIN 027625f2 
Pi3150 - k i n i d a d  (AFINAE) V 39 (381 413-15 1982 ISSN 00019704 
t241S0 - AIChE J.  (AICEAC)~ V 27 ( 6 )  b '920-7 1381 I~SN 00011541 
125150 - AIChE J.  (AICEAC)' V 27 (6) :  p: 937-43 1981 ISSN 00011541 
126150 - AIChE J.  (AICEAC): V 29 (21, p. 338-40' 1983: SSN 00011541 
I27150 - AtChE J.  (AICEAC), V 31 (61, p. 965-72) 1985 ~SSN 00011541 
1281S0 - AIChE J (AICEAC) V 32 ( 7 )  1132-7' 1986' ISSN 00011541 
129lS0 - Anal ctiem. (ANCHAM) V 55 (37'  p. 4 3 ~ ~ 5  1983 ISSN 00032700 
[301S0 - Anal: Chem. (ANCHAM)' V 55 ( 9 ) '  p. 1564-8 1983 ISSN 00032700 
[31 IS0 - Anal. Chim. Acta (ACACAH), V 134 p. 211-53 1985 ISSN 00032670 
132150 - Appl. Environ. Microbial. (AEHID~), V 45 (3 \ ,  p. 343-7, 1983, ISSN 
92240 
[33lS0 - Appl. Environ. H i c r o b i o l .  (AEHIDF), V 48 (1  1, p. 229-31, 1984, ISSN 
992240 

34ISO - Aromatikkusu (AROMBO) V 36 (7 /8)  p 161-72 1984 ISSN 03656187 
t 3 5 1 ~ 0  - Atmos. Environ. ( A T E N ~ P )  V 16 (3 \ ,  b. 455-66 1981 ISSN 00046981 
136150 - Atmos. Environ. (ATENBPI' V 17 ( 9 )  1765-71 1983 ISSN 00046981 
137150 - B e 1 6  894512, 1 6 p  8 3 ~ 0 1 . 1 7 ~ ~ ~ ~ $ i ) - 2 0 9 1 , ~ 8 2 . 0 9 ! 2 8 ,  PATPRTY- 
5876 ( I N  US), 81.09.28 PAT P R ~ Y  305877 ( I N  US) 
138150 - Bio technol .  bioeng. (BIBIAU) V 26 ( 6 )  9p. 604-12 1984, ISSN 00063 
139150 - B io technol  Bioen ( B ~ B S B R )  V 15 (Symp. Bfotechnol .  Fue ls  C) 

7th,  1985 ) 303-19 18k6Sy?!5N 05726563 
~ r a ~ . ~ ~ e d i d o  ~f 8104306, 19 pp., 83.03.01 PAT APP = 81/4706, 81.07. 

"!!:?I P i )  C07C-079/46 
[41lS0 - B r i t .  UK Pat A 1 2082171 5 pp. 82.03.03 PAT APP - 81/21535, 81 
13 PATPRN = 8011755 ( % k ~ )  80.03 14 P C L ( ~ P C )  

i42Js0 - B r i t .  UK pat.  ~ p p i .  2693476,'82109.02 PAT APP - 8115262, 81.02.19, 
L(IPC ) C10J-003/02 

1471S0 - C. R. Acad. S c i  Ser 2 (CRAHEDI V 302 (91  621 -6 1986 
t 481SO - Can. J Chem. Ek9 ( c ~ c E A ~ ) ,  V 61' ( 4 )  p. 568-7 i  1983, ISSN 000840 
l491SO - Can. J: Ea r th  SC!: (UESAP), V 21 (11 1, p. 1209-38, 1984, ISSN 0008 
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Same source field after a SORT and a count with FIND /N: 
(ND) USA, 58202 

I 0016k361 
00162361 
001 62361 
00 16236 1 
001 67525 
03651 398 
03674665 
04 706234 
0585430X j 5 g p t c ,  1983, 155N 04354117 
1981 1SSN 00301574 
1982' 1 SSN 0023 1 169 
1982 ' I SSN 0380 1330 
1983: ISSN 00456535 
1984 SSN 00016721 
1985' f SSN 00231169 
1985' lSSN 002981 31 
1985: ISSN 03783820 
1987 (From Ener Res. Abstr. 1987, 12(11), Abstr. 
1987 1 SSN 0023BY69 
1987: ISSN 00231177 
300 1 
332-41 1981 lSSN 00073938 
540 - 1 , ' 1986, ' 1 SSN 00023469 
661-4 1986 
68-9 ' 1982, ISSN 00023205 
682ob 
812 
83.09 12 PCL 44/51 PCLCIPC) ClOL-001/32 
83/83?0, '83.05.20, PCL( IPC) C10G-067/04 
99-100. 1985 
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Bibliography on (ASPHALTENES OR TARS) AND WATER, of 55K (47 
references) after a SORT. Note for instance the language field LA, where at a glance 
the partition between English and Russian is quite noticeable. Note also the 
occurrence of the primary section of Chemical Abstracts. See also that the other 
lines of the bibliography which begins by a lower case or by a figure come first. 
Other remarks can be made by the reader, and used to generate useful1 comments 
from the students: 

FIND "POLY" WSCA 
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After a PRT SEL (File WSCA, Orbit Information Technologies) and a SORT, 
count with the FIND /N command: 
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The SORT command is more powerful1 than MEM, GET, ZOOM, because a 
chain of characters can be retrieved inside a word: , 

Bulg 
Eng 
Eng 
Eng 
Eng 
Eng 
Ens 
Eng 
Eng 
E ng 
Eng 
Eng 
Eng 
Eng 
E;: 
Eng 
Eng 
Eng 
Ens 
E:: 
F r 
Fr 
Japan 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
Russ 
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