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Abstract

The Gmelin Information System consists of the Gmelin Handbook of Inorganic and Organometallic Chemistry
and the Gmehn Factual Database This information system 1s constructed such that the factual database 1s used as
the primary source for the handbook production process The development of some novel software tools 1s described
These software tools enable the handbook authors to examune the factual data from the database and to add text, m a
further step these parts are processed to form a draft manuscript The completed handbook manuscripts are
transferred to the printer using a newly implemented SGML procedure These developments enable the direct
creation of a printed handbook volume from the Gmelin Factual Database

Keywords Gmelin Factual Database, Information systems

DESCRIPTION OF STARTING POINT

Gmehn handbook production

The Gmelim Handbook of Inorgamic and
Organometallic Chemistry 1s the only comprehen-
sive collection of published factual information 1n
the areas mentioned The handbook authors, sci-
entists who are experts in their respective fields,
provide an evaluated overview of the published
research results The Gmehn Handbook 1s now 1n
its 8th edition, 1t covers the literature from 1924,
and comprnises more than 600 volumes

Durning the last 20 years the number of pubh-
cations 1n morganic, organometallic and physical
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chemustry has increased exponentially To keep
abreast with this increase, new methods of hand-
book production and new media for distributing
the collected and the evaluated factual informa-
tion have to be mtroduced The first step to build
up a system for computer aided handbook pro-
duction was a detailed system analysis to find out
the essential steps which the authors are follow-
ing from the original hiterature as primary infor-
mation to the complete handbook The following
list gives an overview

(1) The information in the Gmelin Handbook
1s compound-oriented, the defimtion of a hand-
book project consists of a specific group of mor-
ganic or organometalic compounds These can
be thousand different compounds n the field of
organometallic chemustry or just one compound
like S1;N, 1n morganic chemistry The number of
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compounds 1n one defined project depends in
most cases on the number of published facts The
different elements n the periodic system are de-
scribed one after the other following the Gmelin
system After collecting the relevant literature the
handbook author has to read the publications
very carefully During this study he extracts mfor-
mation about the compounds and their factual
data and stores these 1n an electronic card index

(2) After completion of this work an author
has to sort the extracted data. Essentially this 1s a
step of inverting the data from a citation—com-
pound-facts hierarchy to a compound-facts—ci-
tation onentated one In the handbook the com-
pound 1s the key entry to the factual information

(3) After the sorting step, an author selects
parts of the excerpted data to create the hand-
book manuscripts Typically he describes at first
the methods of preparation for a given com-
pound The order of factual information m the
Gmelin Handbook follows a convention

(4) During the creation of the handbook
manuscript the most important step 1s the com-
panson of different pubhcations about the same
fact and the same compound In consequence,
the handbook presents factual information which
1s completely reviewed and evaluated, based on
all pubhications dealing with a specific compound

(5) After different steps of reviewing, the edi-
tor collects all the partial manuscripts to the
complete manuscript of the volume which 1s then
transferred to the printer

Before 1989, all the steps described were done
by conventional methods without electronic data
processing with the exception of one author group
working 1 the field of organometallic chemistry
who utilized text processing on PCs

The Gmelin Factual Database

In December 1991, after five years of develop-
ment the Gmelin Institute presented the Gmelin
Factual Data Base to the scientific public In this
project an effort was made to store factual data
from research 1n the fields of morgamc, organo-
metallic and physical chemustry Thus the user
now has gnline access to factual and numerical
data i a Systematic and compound-related way
The Gmelin Database represents the largest elec-
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Fig 1 Hierarchical structure of the Gmelin Factual Database

tronic storage of information in the areas men-
tioned The following list gives an overview for
the different facts covered by the data acquisition
and stored 1n the database formation and synthe-
s1s, chemical reaction, electric properties, electro-
chemical reaction, condensed phase, citation,
magnetic properties, mechanical properties,
molecular properties, multi component systems,
optical properties, phase transition, spectroscopic
properties, thermal properties, thermodynamic
data, transport phenomena, structure, substance
identification

Figure 1 shows the hierarchical scheme of the
database and the connections between the differ-
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ent levels of information This scheme 1s impor-
tant for the next sections for describing the inte-
gration of both media, the handbook and the
database

THE CONCEPT OF THE INTEGRATED GMELIN IN-
FORMATION SYSTEM

The Gmelin Institute offers two different me-
dia for the distribution of factual information to
the public Each of these i1s charactenized by its
own specific attributes The handbook presents
complete mmformation, reviewed by scientists In
many fields of morganic chemustry descriptive
text 1s necessary for this task On the other hand,
the database enables the online retrieval of fac-
tual and numernical data for morganic and or-
ganometallic compounds

The following points are mmportant for the
integration of handbook and database into one
information system

(1) The Gmelin Factual Database 1s the pn-
mary source of data in the handbook production
The Gmelin Factual Database will be used as the
main source of primary data for the handbook
production In those cases where the content of
the database 1s not complete, additional litera-
ture will be added, when available

(2) Additional evaluation of database con-
tents
The Gmelin Factual Database as a source of
primary data enables evaluation of the data m
addition to that done by the quality control be-
fore data processing A handbook author at the
beginning of a project will be provided with a
complete mmformation package (compounds, facts,
and citations) nstead of the isolated citation mn-
formation 1n the conventional procedure During
the handbook production an author reads the
original citations very carefully and then com-
pares the contents in the database with the pub-
lished data As a consequence, the online version
of the Gmelin Factual Database presents factual
and numeric data on a high quality level

(3) Additional acquisition of factual data dur-
g handbook production
The study of the original literature by the authors
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1s the source of additional data which will be
stored in the database For example, line posi-
tions of IR spectra which are not collected during
the primary data acqusition for the Gmelin Fac-
tual Database can be stored during the creation
of a related handbook article

(4) Additional acqusition of bibliographic data
during handbook production
An author who 1s excerpting onginal literature
will find additional citations not present in the
database With the aid of a new component for
ordering the literature in the Integrated Informa-
tion System the data acquisition from these arti-
cles will be imtiated

(5) Handbook manuscripts stored i the
database
Handbook manuscripts created 1n the system can
be stored together with the database for future
online retrieval

THE INTEGRATED GMELIN INFORMATION SYSTEM

The Integrated Gmelin Information System 1s
a repository for scientific information 1n the fields
of morganic, organometallic and physical chem-
istry It enables the presentation of the stored
data in different forms and media
— The Gmelin Factual Database as an online
version,
— The Gmelin Handbook Volumes of the 8th
edition,
— The Gmelin Factual Database as an inhouse
version,
- Specific selected parts of the Gmelin Factual
Database as inhouse versions

The different components and their role 1n the
Integrated Gmelin Information System are shown
mFig 2

The Production Database GFDB (Gmelin Fac-
tual Database)

This reference database was implemented on
an IBM mainframe of the Gmelin-Beilstein-Com-
puter Center The data processing and the regis-
tration of the different chemical compounds 1s
also done on the mainframe Every data manipu-
lation for corrections etc 1s stored mn the refer-
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Fig 2 The Integrated Gmelin Information System

ence database A special download procedure
transfers the data to the handbook system

The EHE-Database GHDB (Gmelin Handbook
Database)

The Gmelin Handbook Database was imple-
mented on the central database server in the
handbook department (VAX6000-320) The file
structure consists of 141 files which conforms to
the number of facts in the database This file
structure was chosen for flexibility in adding new
facts (as a group of fields) or elementary fields to
the database The database management system
for the GFDB and for the GHDB 1s ApABAs
(Software AG) The data transfer was realized via
network connection A copy of those parts of the
GFDB which are relevant to a handbook project
are stored in the Gmelin Handbook Database
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The adminustration system

The admimistration system consists of a
database where the citation data of publications
on a single article level will be stored Addition-
ally, nformation on the actual status of an article
will be mncorporated This database enables con-
trolling all of the data acqusition for the Gmelin
Factual Database Especially the acqusition from
additional literature ordered by handbook au-
thors will be realized by the admimstration sys-
tem This additional acqusition will cover non-
contiguous time intervals The following list shows
the main tasks of the administration system
— Storage for every citation i the whole inte-
grated system,
— Storage of status information for every single
article,
— Control of the whole data acquisition process
for the GFDB,
— Ordening service for the library,
— Integration with the reference list controlling
database

Database input

The database input follows three different
steps

(1) Excerption of articles from a selected cata-
logue of 120 Gmelin relevant periodicals The
excerption 1s done with a data acqusition pro-
gram running on PCs

(2) The data are then transferred on floppy
disks to the Gmelin Control Department Before
data processing and registration, the excerpted
data are checked partly or in some cases com-
pletely to ensure high scientific quahty

(3) Durmg data processing the registration of
the different compounds based on theirr 3-D
structure 1s the most important step of the
database mnput The registration process 1s de-
scribed 1n an accompanying paper

The EHE system for computer-aided handbook
production

The authors will use two man software appl-
cations The Gmelin Electromic Card Index forms
the user mterface to the Gmelin Handbook
Database, as the text processing system DECwrite
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1s used The Gmelin Electromc Card Index is
described 1n detaill in the last section of this
paper The data flow from the production
database to the complete handbook volume 1s
described 1n the next section

THE DATA FLOW FROM THE PROJECT DATA BASE
TO THE HANDBOOK VOLUME

The details of the data flow in the handbook
production process are shown in Fig 3 Within
the card index, the author will get the citation
mformation from CAS or from the Gmelin Hand-
book Database The authors will use the citation
data to order the original literature During the
study, excerpted data can be stored n special
notes fields which are logically connected to one
specific citation and a compound After selecting
and reordering, which can easily be done 1n the
computer aided system with the card filing sys-

309

tem, an export function 1s started Within this
process a completely formatted draft document 1s
created It 1s possible to create automatically doc-
uments consisting of paragraphs, tables and refer-
ence hists The export procedure uses the AFS-
format (DEC) which 1s an ASCII format with tags
for formatting information A subsequent pro-
gram indentifies hneanized formulas of com-
pounds and adds the markups for sub- and super-
script which cannot be stored in database The
export files in AFS format are then transformed
mto a draft manuscript in DDIF format from
which the authors prepare final handbook
manuscripts using the document system
DECwrite

DECwrite 1s a WYSIWYG system which uses
the style file constructed for storing layout and
formatting information for document types After
a detailed analysis of the typesetting charactens-
tics in the Gmehn Handbook a Gmelin style file
was created, use of this style file leads to um-
formly formatted manuscripts For the data trans-
fer to the printer, the ISO standard SGML was
chosen This necessitated the development of a
converter from DDIF to SGML and, further-
more, the construction of a Document Type Defi-
nition for the Gmelin handbook The Document
Type Defimtion according to the SGML standard
contamns the description of the structure of a
given document type For further processing of
SGML documents a commercial software pack-
age from Exoterica Co was used, especially for
parsing a converted document The complete flow
of data from the database to the printed volume
as described 1s now 1 production and a first
handbook volume was created as a result of the
new computer aided handbook production tech-
nique

During handbook production an author can
concentrate on the intellectual parts of his work
These are study and excerption of data relevant
for a Gmelin handbook project, reordering, selec-
tion and sorting of the contents of the card mndex,
comparison and evaluation of published data and
creation of a handbook manuscript

The next section describes the development of
the Gmelin Electronic Card Index This software
system 1s the card filing system which presents
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specific parts of the Gmelin Factual Database as
a primary source of information to the handbook
authors It 1s the key software for connecting
database and handbook

THE GMELIN ELECTRONIC CARD INDEX

Based on the hypertext system CAMS4 under
MS-DOS, the first step of the development was a
portation to VAX /VMS Results from a detailed
system analysis [1-3] mm the Gmelin handbook
department showed the necessity of presenting
the contents of the Gmelin Database to the hand-
book department in an individual format with
different functions for sorting and selection An
author needs only a small portion of the complete
catalogue of data fields for writing a particular
article or section in the Gmelin Handbook Dur-
ing conventional handbook production described
1n the first section, there 1s a complete inversion
of the hierarchy of data structure from the prn-
mary information (conventional) as citation—com-
pound—facts, to the handbook as compound-
fact-citation The orgamization of the data struc-
ture in the Gmelin Database 1s similar to the
handbook By using the Gmelin Database as a
source of primary information, the author does
not need to mvert the data before writing the
handbook manuscripts

For reasons described in the previous para-
graphs a flexible template generator was devel-
oped With the aid of a template, an author 1s
able to create his own individual “view” of the
related database The main feature of this tem-
plate 1s 1ts function as a “filter” for an ApABAS
database

The program modules of the Gmehn Electronic
Card Index

To be compatible with the other application
programs i the handbook department the imple-
mentation of the Gmehn Electronic Card Index
was realized on the graphical user iterface
DECwindows (Digital Equipment Corporation)
The software package for direct database access
includes three modules The communication to
the database management system ADABAs (soft-
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ware AG) was obtained by means of a special
data dictionary The program “FILEPREP” al-
lows creation of this data dictionary, which can be
accessed by the other modules It i1s based on the
“field defimtion table” of apaBas The mam
function of this module 1s to add descriptive long
names to the structure of the underlying database
structure

The module “PAINT” 1s the template genera-
tor The designer of the template 1s able to place
descriptive text and field cells on a window which
can be compared with a working area Within a
selection box, the fields which are available 1n the
connected database file can be selected After a
selection process mvolving moving through the
hst with up and down arrows, the field 1s placed
at the cursor position The location of the field
cell on the template can be changed by mouse
poimnter dragging The display format of a field

FILEPREP

GECI datadictionary

Template DECwindows

Fieldname | fiekicell

Fieldname { fisidcell

Fieldname | fieldcell Database files

1 _@

Screen DECwindows p
Direct access on - >
ADABAS .

Storage of notes

Fig 4 The programs of the Gmelin Electronic Card Index
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may be edited All the different apaBas field
types can be displayed, including multiple fields
and periodic groups A template can be stored
under a specific name after creation The third
module, “SCREEN”, enables the user to directly
access the database using the template Figure 4
shows the program system

Module “SCREEN” has several different
functions for working n the database In addition
to the functions for scrolling through the database
sequentially, the user 1s able to build complex
search criteria for working on a subset of records
These functions are the result of a detailed sys-
tem analysis [1-3] in the handbook department
There 1s a text window within the screen module,
which can be opened by a pull-down menu Text
that 1s entered here can be stored 1n a separate
text file The connection between the actual
record and the text block 1s accomplished by
means of a combmation of the citation number
and the Gmelin registry number The textblocks
stored here form the basis of a draft manuscript
which 1s created by the previously described ex-
port function Figure 5 shows templates for direct
access to the database files “Substance Identifica-

tion”, “Decomposition” and “Citation”
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Fields from different database files can be
placed on the templates created by “PAINT” In
consequence, an author will get a collection of
facts (collection of fields from different database
files) to work on In most of the cases a template
will contain data for identifying the compounds
(lnearized formula, aggregate state etc.), factual
data and fields for the complete citation informa-
tion Together with these templates, containing
fields from more than one database file, a corre-
lation file 1s stored holding the information of
which records must be shown together when the
template 1s used for access to the Gmelin Factual
Database
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