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Electronic File Cabinet -

Online Information Systems for unstructured Data

by Franz-Josef Boll and Joachim Geffken

Introduction

Most of today's computers store large amounts of text. These
are typically unstructured data resulting out of day to day
computer usage in word processing, documentation, office
sutomation etc. Whereas data in structured files can easily
be accessed by Query type software, documents, like unstruc-
tured dats in general, require special retrieval techniques.
This paper will present the "biography" of a document
retrieval system - the package IDT - EF (Electronic File
Cabinet). And it will discuss some of the general principles
of document storage and retrieval, like searching, sorting,
user interfaces and aspects of implementation.

IDT-EF has been developed by Franz-Josef Boll at Herbert
Seitz KG of Germany in close cooperation with Radio Televi-
sion Luxembourg (RTL). Although it is a general purpose
software, a short overview over RTL will help to understand
the scope of the software. '

Radio Luxembourg - A Large Media Company

Radio Luxemburg (Radio Tele Luxembourg) is a large private
owned comercial media company in Europe. They broadcaat
radio and television programs on many channels for different
European Languages. They are the largest private owned cam-
pany of that type in Europe. RTL is also engaged in cable tv
and most recently in satelite tv.

Large amounts of data, mostly unstructured, have to be
handled in the administration of texts, photos, audio and
video tapes and films.

Creating a Retrieval System
One of the major challenges was the film archive: a large
number of short films transmitted every day as part of the

newcasts. Computer usege was necessary to handle the archive
efficiently.
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We met that needs by creating a document retrieval system,
where the documents contain all the keywords required,
secondary information and references to the audio and video
information stored in different archives.

When we started working on this, we already had the expe-
rience of creating a large word processing system. Fram
that, we had a8 large number of subroutines that we could
use.

Very helpful to us was RTL's experience in this field. They
had done extensive investigation on retrieval systems. They
provided us with many ideas about the retrieval system. Thus
it was possible to set up the system in a few months instead
of a couple of years. IDT-AS has in the meantime proven that
it meets the requirements of RTL as well as the requirement
on a general purpose retrieval system.

Descriptors and Selectors or How to Retrieve a Document

The more documents you went to store, the more useful is a
document retrieval system. Large systems are only manageable
with computer support. As document data bases gain substan-
tial sizes, sophisticated retrieval salgorithms are required.
Even in extremely large text data bases retrieval should be
fast - and accurate. That means with todays computers (RTL
uses hp 3000-44's) you have to be able to retrieve a small
set of documents out of 10,000 or even more. All retrieval
should be done online. Response time must be in the range of
a few seconds for standard and a few minutes for infre-
guently used transactions. There are basically three catego-
ries of information that identify a document:

- Keywords

- the sequence of characters forming the text

- and secondary criteria, like the document's name.
The efficient usage of these three retrieval types and. en

appropriate combination of them should yield not only a fast
response, but also an accurate and precise information.
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In the following paragraph we will discuss these three cat-
egories in more detail:

Keywords:

This means that you maintain an index - a the-
saurus - of descriptors related to individual
documents or parts of it. This approach gives
the best response time, however, it requires the
storage and maintenance of a keyword index. Any-
how, this approach is a must for extremely large
text datas bases - we will show later how index

maintanance can be done at least semi-automat-
ically.

Selection 3 -Display Feyvord index Herbert Seitz K

T A-Disply B-Print with start string  C-Print all  D-Print page
Start string NN Printer

BIDIRECTIONAL
BOLD

CENTERING
DATSYRHEEL
DIABLD
DIEBSTAHL
FIRMA

FORMS

HP

HP2601

HP2602
INTELLIGENT FEATURES
JUSTIFICATION
LANGUAGE S
LETTER QUALITY
HARGIN CONTROL
PRINTER
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- Character string patterns:
This approach is very flexible, as no predefined
index is used. Every information within the
text, every character string serves as informa-
tion and thus as possible retrieval element.

The associated problem is speed. The IDT-EF cur-
rently is able to scan about 1000 to 3000 lines
per minute (on a hp 3000-44). This includes
reading text, upshifting, concatenating hyphe-
nated words, searching and selecting.

Selection 6 Retrieval by strings Herbert Seitz K

I 1-Search 1n document 2-in paragraph only
3-Print index 4-Print documents retrieved

Keyword TTER QUALITY

String ¢ HP QR _ IMPACT )
-. «_ )

Text J X-generic

Category
Subject
Origin

Title
Period (DDHHYY) /

Printer [] X X-Number the chapters, start { _1

] texts retrieved 3 strings therein 3 totally

- Secondary criteria:
Every document, once it is created, has some
criteria related to it such as the document
name, creator, title, theme, date of creation.
The IDT-EF maintains a number of additional
secondary criteria such as titles, categories
and so on. Secondary criteria usually are not
random access criteria (except the document
name), but they are a means of making retrieval
more concise and faster, as they divide a large
number of documents into a subset that can be
substantially smaller. Especislly we would like
to mention a feature that we call "generic docu-
ment names", a fast way of retrieving meaningful
subsets.
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With the IDT-EF you cen use each of these
retrieval methods separately, and you can com-
bine the three methods at the same time, thus

allowing a meximum of flexibility, accurateness
and speed.

Selection

Retrieval by }eyuords Herbert Seitz KG

l 1-Retrieve docusments
3-Print 1ndex
S-Retrieve documents -

2-Retrieve paragraphs
4-Print texts retrieved
6-Retrieve paragraphs - secondary criteria only

Cdiablo ~ and dausywheel )
( hp2601 and letter quality )

Text

Keyw.

or |
0 X-generic

Category
Subject
Origin

Title

Period (DDMHYY)

1201837121183

Printer f] X X-Number the chapters, start {

Belection 6

Retrieval by strings

Herbert Seitz K

0 1-Search in docusment
3-Print index

2-1n paragraph only
4-Print documents retrieved

Keyword LETTER QUALITY

String ( HP
|

OR  IMPACT )
)

Text B X-generic
Category

Subject

Origin

Title

Period (DDMMYY) /

Printer f X X-Number the chapters, start { |

| texts retrieved

3 strings therein 3 totally
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Extended Search Methods

The first step is to search for an exact or at least for a
generic match of a keyword or a combination of keywords.

However, we learnt very soon, that this does not fulfill all
regquirements.

There are at least two types of extended search methods
desireable:

- retrieval by corresponding keywords and

- retrieval by synonyms.

Retrieval by corresponding keywords

Searching in unstructured dates provides some challenges.
Some of these can be addressed, when you can also find cor-
responding keywords. Some examples:

- In Europe we find a great variety in writing foreign
names: For example, we were told that there are 8 ways to
spell the name GHADHAFI.

- Misspelled words are also phenomena you should be aware
of, like MITERRAND or MITTERAND instead of MITTERRAND.

- And in same languages we find many different word forms.
‘The German word for house - HAUS, also occurs as HAUSE
HAUSES HAUSER and HAUSERN.

There are algorithms that are able to recognize the corre-
sponding words based on a factor for correspondence.
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Retrieval by Synonyms

This means that retrieval covers a master-keyword and other
keywords that have the same or a similar meaning, where in
same cases a pattern mateh exists, in others not.

Some examples:

The above mentioned problem of spelling names is a case
where some pattern correspondence exists.

But many times there is set of words, where this is not the
case:

COMPUTER

DATA PROCESSING
DP ’
EDP

might be defined as synonyms.

In 8 multilingual environment you might define a keyword's
translation as synonyms.

I.g. my country is called GERMANY here, but DEUTSCHLAND or
ALEMANIA or TYSKLAND or ALLEMAGNE or ALEMANHA or GERMANIA in
other parts of the world. '

Theré are some problems associated with these technigques of
extended searching:

- Synonyms must be defined before they can be used in docu-
ment retrieval.

- Implem?ntatinn is not just a trivial task.

- The biggest chasllenge, however, is performance: With the
processors currently existing in the hp world (today is
October 1983) response time might become 8 serious issue
for three major reasons:

o some of the 3000 family's processors provide too little
power for these non-trivial and non day-to-day data
processing functions

0 the number of disc accesses these systems can handle
within a certain amount of time and the number of file-

blocks that are present con-currently in main memary is
limited

o mass storage systems with their mechanical access
mechanisms are still relatively slow.
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The tests we have done so far indicate that response times
would be increasing in order of magnitude on today's com-
puter systems if these technigues of enhanced searching
would be fully implemented.

In order to overcome these shortcomings at least partially,
we offer today online information about synonyms

Selection | Synonyns Herbert Seitz K(4

% 1-Store 2-Display 3-Modify  4-Delete Synonyms

Keyword

Synonyas AJSYRH
DAISYKHEEL PRINTER
DIABLO
HIGH PRICE
HP 2601

and similar keywords.

Reasonally efficient programming techniques for enhanced
retrievals are already developed. We expect only a few more
months (years?) waiting for faster mass storages and more
powerful processors before these technigues can be made
available in real 1ife programs.
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The User Interface

We selected a
ace.. The user "fills in the blanks",
a transaction at the same time, that
the- camputer..The user can define up

secondary criteria. Primary keys are

mehudriven and softkey-

Retrieving ducuments

oriented user interf-
all the information for
is sent as a block to
to 5 primary keys plus

AND / OR.

Seléctron 5 Rétrieval by Veyuords - Herbert Seity KG
0 1-Retrieve docusents
3-Print 1ndex

S-Retrieve docusents -

2-Retrieve paragraphs
4-Print texts retrieved
6-Retrieve paragraphs - secondary criteria only

‘Q£ML_____________mﬁ_ﬁuujﬂ___________’
( hpb01 and letter quality )

Tert

Keyw.

B X-generic

Category
Subject
Grigin

Title

Period (DDMMYY) 120183/121183

Printer ] X X-Number the chapters, start

Pelect transaction and press

-ENTER-, pl»d:v
Displayl Dlyplay

The numbér of retrieved documents and the number of

combined by the boolean

retrieved" strings are displayed together with the selection

criteria.
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Selection S Retrieval by }eyuords Herbert Se1tz K

fl 1-Retrieve documents 2-Retrieve paragraphs
3-Print 1ndex 4-Print texts retrieved
S5-Retrieve documents - 6-Retrieve paragraphs - secondary criteria only

Keyw. ( DIABLO AND  DAISYHHEE )
I« HP260! AND_ LETTER QUALTTY )

Text I X-generic
Category

Subject

Origin

Title
Period (DDMHYY)

Printer X X-Nuaber the chapters, start (

Jvervieu

Global function selection and fast brumsing.through‘the doc~
uments is controlled by softkeys, where no more thanm two
levels of key labels exist. :

e ection 5/6 Retrieved docunents L Herbert Seit: K{
.item

(

Document ¢ W]  Text EXERCISE Section ENT  Par. Printer |
THE DAISYHHEEL PRINTER

The daisywheel printer generates letter quality output for
reports, correspondence, and other applications that require
high print quality. Intelligent features such as absolute
tabs, margin controls, bidirectional print, reverse paper
feed, bold and shadow print, auto underlining, auto center-
ing and right justification of text, help to optimize

througut, reduce programming time and significantly reduce
cpu overhead.

The word processing capabilities inciude proportional spac-
ing of text, reducing the amount of software required for
the application with special proportionally spaced print
wheels 1n several languages and type styles.

SERIAL VGLEIN) PRINTER

Overvieu
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Fast browsing thru documents means, that by pressing one
function key, you should be able to display a list of
retrieved documents. Just one more strike and you display
the pages of a text. A handy print function should also be
available. We designed an user interface which can be easily
introduced to non-dp personnel. At our beta test site for
instance, the system is used by journalists, that have very
little practical experience with computers.

The User Interface - Thesaurus management

0f course, keyword index management should be done online
only - and semi-automatically. That means it should be pos-
sible to define keywords with a minimum of work. We support
twuo methods: first you can mark any word - or any pattern =
within the text so the system proposes this pattern as a
keyword. Second the system scans the text for all "words".
In our system this is any combination of national alphabetic
characters. Then it strips out all filler words of the cur-
rent language in use, like in French LE LA ET OU and many
more. After that, the words are displayed for manual modifi-
cation and/or selection (each word only once - of course).

Again it is necessary - as for a word processdr - to givé
full support to national character sets and languages.

By the way, it is an interesting side guestion how & "word"
should be defined, if for example, & hyphen is part of a.
word or not. With current hp termineal hardware you run eas-
ily into trouble, because there exists no "Auxiliary Space"
to define words as BUENOS AIRES and because only one type of
hyphen exists where we would need tuo.

Of course, it must be possible not only to store, but also
to modify, replace and delete keywords easily.

The User Interface - Customization
To make the system fit into a user environment, it is neces-
sary to make it user customizable. Some of the features that
should be configurable are ‘

- Character sets

- Language used in documents

- Languagg in screens and messageé

- Date format

- Printer assignment

- Text display format

- Sort criteria for retrieved documents.
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The linguistic aspects are covered in more detail in "Edin-
burgh Proceedings, F.J. Boll - Linguistic aspects of word
processing". ‘

Internal Structures - Searching and Sorting

The hp 3000 allows efficient string handling via certain
firmware instructions or indirectly via SPL. We would be
very unhappy if SPL one day would become obsolete, because
it allows almost optimal algorithms for scanning, searching,
moving bytes, upshifting and so on. Especially we would like
to mention that in SPL you can almost directly use instruc-
tions like

SCAN BYTES,
COMPARE BYTES,
MOVE BYTES with upshift.

Programming for unstructured data applications like word and
text processing becomes more efficient - snd in a certain
way even easier - when using pointers and stacks directly,
where one needs a minimum of instructions and a minimum of
code.

Internal structures - Data Management

On user level you need a multi-level indexed data base for
storing documents and also an indexed data base for the the-
saurus.

As we wanted to focus our efforts on application problem
solutions we decided to use an existing data management sys-
tem. We realized, that KS5AM has some of the structures we
needed, inherently, IMAGE, however allows at least to emu-
late them against the user interface.

We realized that with both sysfema the interface might have
had the same outlook, although the internal structures are
so different.

And we choose IMAGE because we think that IMAGE is imple-
mented in a much better way than KSAM, for example locking,
the transaction monitor, access by a hp guery language, and
finally data integrity are items where IMAGE is by far
better than KSAM. So we choose that file system although it
meant some additional work to make it behave like an index
sequential system.
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In the beginning we designed our retrieval system as an
enhancement to our integrated data- and word processing
package IDT. We soon realized that we needed an Interface to
MPE-Files in ASCII-Format. We wanted to be able to capy all
kind of texts into our data base, like texts written by EDI-
TOR, TDP, HP WORD or whatever. Thus this retrieval system
can be used now by anybody having a hp 3000 computer, it is
not restricted to a certain wordprocessor.The capability to
re~convert printed documents (out of & library for example)
into computer-processable ASCII format for our document data
bases, is the next step in our plans.

Pelection 4 - Display docunents - Herbert Seitz. KG
Text 0

€  1-Display Document  2-Print on printer [|

3-Copy into text data-base MPE file letteri.hpword,sys
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