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Editorial Note 
Regrettably this is the last issue of Question es Informatica to appear in its current format. There are a number of 
reasons for terminating the production of QI in printed form. Firstly, the cost of publication has tripled over the last 
couple of years. Secondly, the interest in the journal has dwindled to the point where one may question the need for 
a South Arican publication on the more academic aspects of computing: the readership has not expanded but, more 
seriously, despite many appeals no contributions are submitted. At present I have only one paper in the pipeline. It 
appears that the only supply of papers comes from the two-yearly Computer Science Symposium, and this is not suffi
cient to justify the expense of publishing QI in its present form. 

Nevertheless, both the Computer Society and the Institute of Computer Scientists feel that a vehicle for publishing 
the results of research in the field of information technology is required for this country. We propose to continue QI 
in a format similar to that used by Questions Informatica. In other words we shall use a photo-reproduction process 
and a printed cover to continue the publication of QI, but at greatly reduced costs. This puts the onus of delivering 
reproducible copy of the authors, but relieves the printers from the problems experienced with unusual 
symbols, diagrams, computer printouts, etc. 

The journal will continue to accept only papers which have been referred. In fact, we shall try to satisfy all the re
quirements for being regarded as a publication acceptable under the rules for obtaining university subsidies. It is also 
intended to guarantee quick publication, say not more than three months after acceptance of a paper. However, the 
journal can only continue to exist if it receives enough contributions of sufficiently high standard. 

Again, I would like to appeal to all engaged in research and development in computer related areas, to consider 
publishing your results in QI. 

Finally, it is my pleasure to thank Dick White, of Thomson Publications, for all he has done to produce this journal 
in its current form. 
G WIECHERS, 
Editor 



Migrations: A Microcomputer-Based Generalized 
Information Retrieval System 

Jose A. Pino 
Division Ciencias de la Computaci6n, Unlversidad de Chile, Santiago, Chile 

Abstract 
This paper describes the design of MIGRATIONS, a software system under development at the University of Chile, 
whose purpose is to store, manage and retrieve unformatted text information. 

Among the most important design objectives of the system are generality and simplicity. The first is achieved by 
allowing the user to describe the documents to be handled. The simplicity objective is attained by having a small 
set of self-explanatory menus and few concepts to be learned by the user. 

Introduction 
Traditional Data Processing uses formatted fields for all the 

information it handles. This is not a serious restriction in many 
applications where the length of the data is fixed or variable 
within limited bounds. Other applications lend themselves to 
data coding. On the other hand, there are some applications 
where the basic data is written text, and the field length is very 
variable. Examples of data with these latter characteristics are: 
bibliographic references, contracts, letters, laws. 

There exist several software systems to handle this type of 
data. Some, running on mainframes, provide service on just 
one type of applications, like the software for the Orbit and 
Dialog services (bibliographic references) [1] and the software 
for the Lexis service (litigation support information) [5]. Other 
software, implemented on mainframes as well, has a more 
general scope of application. Examples of such systems are 
ST AIRS r 41, BIRDS 17], and ST A TUS 18 i. There are also some 
systems implemented on minicomputers, like DOMESTIC 161. 

This paper describes the design of MlGRA TIONS, a 
generalised software system under development at the Univer
sity of Chile, whose purpose is to store, manage and retrieve 
text data using a microcomputer. 

General description 
The need for a generalised information retrieval system im

plemented on a microcomputer seems clear: many applications 
cannot justify installation of a mainframe (or minicomputer). 
Moreover, many offices already have microcomputers for ap
plications such as word processing or spread-sheet analysis. 
Finally, the user wants personal control of his data, to avoid 
DP personnel bureaucracy, etc. 

In order to be widely applicable, the system must have a high 
degree of generality and simplicity. Generality is required since 
documents related to different applications may have very dif
ferent structures. This objective is attained by accepting a user
defined structure of the documents, much like the Schema 
definition of a Data Base management System [2]. 

Simplicity is needed to make the system usable by personnel 
with little or no training in computers, as it is very desirable 
in cases like an administrative office, where a secretary may 
use the system to handle letters and contracts, for example. This 
objective is partly achieved by designing a set of largely self
explanatory menus to use the system. Consistency is also im
portant in this respect (for instance, assigning the same key to 
mean "exit from this menu" in all menus). 

Other important system objectives are portability (since there 
are many models of microcomputers in the market), efficiency 
(both in terms of time to perform operations and in terms of 
the relatively scarce storage space) and reliability. 

The system has been designed as partitioned in two sub
systems: MIGRATIONS-ADM and MIGRATIONS-USM. The 

11 

first handles the administration of the data bases: creation, up
date, removal, and password setting. The second module in
terfaces with the end user: it performs searches, it displays 
documents or parts thereof, portions of the index, the queries 
already asked, etc. Only one of these subsystems may be active 
at any time. 

To access a protected data base through one of these modules, 
the user must issue a password. The password for 
MIG RA TIO NS-ADM may be different from the one for 
MIGRATIONS-USM, thereby allowing access only for update 
or retrieval. 

Once access is granted, the user is presented with a menu 
displaying all the available options. To choose one of them, 
the user has just to type one of the associated codes. Then, a 
specific menu for the chosen option is displayed. 

In this new menu, the user is prompted to choose an option 
or enter some data (depending on the menu); one of the op
tions is, naturally, to return to the main menu. 

Only these two levels of menus are built into the system. 
Therefore, the design prevents the user from getting lost about 

MIGRATIONS CREATE DATA BASE 

DAT A BASE NAME: contracts 
STOPWORDS FILE NAME: commwords 

FIELD 
NUMBER FIELD NAME TYPE 

001 title text 
002 date-signed date 
003 date-effect date 
004 expir,date date 
005 amount number 
006 contractor- I text 
007 contractor-2 text 
008 referee text 
009 matter text 
010 type text 
011 clauses text 
012 D 

PRESS RETURN KEY TO EXIT 

FIGURE I. Using the "CREA TE" menu to describe a data 
base structure. 



where the "return" option leads while working with a given 
menu. 

In both MIG RA TIO NS-ADM and MIG RA TIO NS-USM 
there are "HELP" options, which provide explanations of the 
system, relevant options and terminology. 

Document definition 
As part of MIGRATIONS-ADM, the "CREATE" option 
allows the user to define the document structure of a data base .. 

The basic information unit of a MIGRATIONS data base 
is the document. A document is a composite of one or more 
fields. Examples of fields are: a title, a date, the text of a let
ter, etc. 

There are three types of fields: text, dates, and numbers. Text 
fields may contain words, numeric symbols and punctuation 
signs. Date fields contain specifications of calendar dates (ex
amples: December 6, 1948; Oct. 8, '62; 9/27/82). Number fields 
may only contain digits, dots and decimal comma. Figure 1 
depicts a sample screen showing the definition of a contracts 
data base (lowercase information has been entered by the user). 

The stopwords file contains words the user does not want 
to be included in the data base index, as is usual in bibliographic 
information retrieval systems [3]. 

Once the data base is defined, the documents may be loaded 
using the 'UPDATE" option of the menu. The structure of the 
data base cannot be changed unless the data base is empty. 

Information retrieval 
Searches to the data base are performed using the "FIND" 

option of the menu. A successful search generates a set of 
documents which may be examined via the "BROWSE" op
tion of the menu. 

Under the "FIND" mode, the user is prompted to enter a 
logical expression defining the query. The system answers back 
with the number of documents satisfying the given expression 
(Fig. No 2). 

The simplest queries may have this form: 
"xxx" 
which means that "xxx" is to be searched in all text fields in 
all documents. At least one of the words in the "xxx" string 
must be in the data base index in order to generate a non-empty 
set. 

Another possibility is to specify searches in just one field: 
"xxx" IN field-name 

or in several fields: 
"xxx" IN field-I, field-2, ... , field-n 

MIGRATIONS FIND MODE CONTRACTS 

12 : "smith, parker, ltd." in contractor-2 
27 HITS 

13: . 12 and date-signed> "Jan. 1, 1980" 
22 HITS 

14 : 13 or (12 and amount > "100 000") 
24 HITS 

15 : 14 butnot "mills country" in contractor-I 
24 HITS 

16 : "bridge construction" in matter 
236 HITS 

17 : "damages" in clauses 
693 HITS 

18: D 

ENTER QUERY OR JUST PRESS RETURN KEY TO EXIT 

FIGURE 2. Using "FIND" to search queries. Last six queries 
are always shown. 
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meaning a document is to be included in the set if it contains 
"xxx" in any of the specified fields. 

Logical operator~ (AND, OR, BUTNOT) may be used to 
specify more complicated queries, for example: 
"fiction" in title butnot "bradbury" in author 

It is also possible to combine queries already done, identify
ing them by their system generated query numbers. For instance, 
"fiction" in title and 8 
will construct a set consisting of documents which both have 
the word "fiction" in the title field and belong to the set 
specified by query number 8. 

Numeric and date fields are used with relational operators. 
The general format is: 

field-name rel-op "value" 
where "value" is a number or a date and rel-op is greater than 
( > ), greater than or equal to ( > = ), less than ( < ), less than 
or equal to ( < = ), equal to ( =) or unt.!qual to ( < > ). 

Relations using numeric or date fields may be logically com
bined with sub-expressions involving other relations, text fields 
and/or query numbers. 

To display the documents contained in a set, the user has to 
choose the BROWSE option in the main menu. The user is then 
prompted to enter a query number and then he may list the fields 
he wants to be displayed (the default is all the fields). Documents 
are then shown on the screen, with the last line indicating the 
options the user has when the screen is full: continue display
ing, skip to next document, and exit to main menu (the second 
choice is desirable for the case of very long documents). 

The user may also wish to print the contents of a selected 
set. To this end, he has the "PRINT" option of the main menu. 
In the relevant menu he may specify several special features (like 
page headings, field name printing, limit for the number of 
documents) or just use the default settings. 

The "INDEX" option of the main menu allows the end user 
to see a portion of the data base index. In the corresponding 
menu the user is prompted to enter a word. Then the system 
displays 15 index words alphabetically close to the one provid
ed. by the user, along with the number of documents in which 
they are contained. 

The "QUERIES" option of the main menu is provided to 
display the defining expression of the queries already done by 
the system. 

The "DAT A BASE DEFINITION" option displays the struc
ture of the data base under retrieval. 

The "SWITCH" option allows the user to consult another 
data base. After providing the corresponding password (if the 
data base is protected), the user is asked whether the queries 
done during the previous session are to be kept or destroyed. 
Therefore, it is possible to work intermittently in two or more 
data bases. 

Finally, MIGRATIONS-USM has the "OUTPUT" option 
which is intended to ease the update process. A selected set of 
documents (only specified fields if desired) is stored in a file 
in the same format required by the update program: 

Thus, if a user wants to change part of a field x of document 
y, for instance, he has to define a set (query number) contain
ing document y; then using "OUTPUT", build a file contain
ing x; then use a text editor to modify the file, and finally, 
change the data base selecting the "UPDATE" option of the 
MIGRATIONS-ADM menu. 

A file made by "OUTPUT" may also be used, after some 
editing, as input to a word processor. 

Data Base Maintenance 
The "UPDATE" option of the MIGRATIONS-ADM menu 

is intended to add, delete and change documents. The user is 
prompted to give a file name where update commands are mixed 
with the new information, if needed (see Fig. 3 for an example 
of an update file). The user is then told about each command 
from the file being executed. At the end, a summary, giving 



statistics on the update process, is provided. A message file, 
containing the erroneous commands which were not executed 
is also produced. If a document is referenced by a command 
containing an error, it will not be.modified by any subsequent 
command in the same update batch. 

The MIGRATIONS-ADM menu also offers password 
modification, data base removal, display of the data base struc
ture, besides the already mentioned "HELP" and "CREA TE" 
options. 

Concluding remarks 
Generality of the system is achieved by letting the user define 

the document structure of each data base. 
Simplicity of use is attained by self-explanatory menus. The 

novice user will probably only access MIGRATIONS-USM. In
troducing him to the simplest forms of "FIND" and to the 
mechanics of returning to the main menu will suffice for get
ting started. Updating processes may be a little harder to grasp. 

The other·objectives of the system are mainly implementa
tion dependent, and the external design does not conflict with 
them. 

The ubiquitousness of microcomputers, added to the relatively 
high generality and simplicity of this software system should 
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@ADD 
*TITLE 
MAULLIN BRIDGE CONSTRUCTION 
*AMOUNT 
485,000 
@DELETE 458 
@CHANGE 396 
*EXPIR-DATE 
DEC. 31, 1984 
@CHANGE 1011 
*CONTRACTOR-I 
LLANQUIHUE COUNTY 

FIGURE 3. An Update Commands File. 

make it usable in a wide variety of environments. 
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