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AhShCt 

The Gmelm Information System cons& of the Gmehn Handbook of Inorgamc and Organometalbc Chemistry 
and the Gmebn Factual Database This mformation system IS constructed such that the factual database IS used as 
the prnnary source for the handbook prodution process The development of some novel software tools IS de-bed 
These sof@vare tools enable the handbook authors to examme the factual data from the database and to add text, m a 
further step these parts are processed to form a draft manuscnpt The completed handbook manuscripts are 
transferred to the prmter usmg a newly unplemented SGML procedure These developments enable the duect 
creation of a prmted handbook volume from the Gmelm Factual Database 

&words Gmelm Factual Database, Information systems 

DESCRIPTION OF STARTING POINT 

Gnaelan handbook productwn 
The Gmelm Handbook of Inorgamc and 

Organometalhc Chermstry 1s the only comprehen- 
slve collectlon of pubhshed factual mformatlon m 
the areas mentioned The handbook authors, scl- 
entlsts who are experts m their respectwe fields, 
proMde an evaluated oveMew of the pubhshed 
research results The Gmehn Handbook 1s now m 
its 8th e&fion, it covers the hterature from 1924, 
and comprises more than 600 volumes 

Durmg the last 20 years the number of pubh- 
cations m morgamc, organometalhc and physxal 

Comspondence to A. Nebel, Gmebn Inst fir Anorgamsche 
Chenue, Varrentrappstrasse 40/42, D-6000 Frankfurt am 
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chemistry has increased exponentially To keep 
abreast with this mcrease, new methods of hand- 
book production and new media for dlstrlbutmg 
the collected and the evaluated factual mforma- 
tlon have to be mtroduced The first step to build 
up a system for computer alded handbook pro- 
duction was a detaded system analysis to find out 
the essential steps whrch the authors are follow- 
mg from the ongmal hterature as prnnary mfor- 
matlon to the complete handbook The followmg 
hst gves an overylew 

(1) The mformatlon 111 the Gmehn Handbook 
IS compound-onented, the defmtlon of a hand- 
book project consists of a spectic group of mor- 
game or organometalhc compounds These can 
be thousand drfferent compounds m the field of 
organometalhc chermstry or Just one compound 
hke Sl,N, m inorganic chenustry The number of 
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compounds m one defined project depends m 
most cases on the number of pubhshed facts The 
dtierent elements m the permdlc system are de- 
scribed one after the other followmg the Gmelm 
system After collectmg the relevant hterature the 
handbook author has to read the publications 
very carefully Durmg this study he extracts mfor- 
mation about the compounds and their factual 
data and stores these m an electromc card mdex 

(2) After completion of this work an author 
has to sort the extracted data. Essentmlly this 1s a 
step of mvertmg the data from a citation-com- 
pound-facts hierarchy to a compound-facts-a- 
tatlon orientated one In the handbook the com- 
pound 1s the key entry to the factual mformatlon 

(3) After the sortmg step, an author selects 
parts of the excerpted data to create the hand- 
book manuscripts ‘TLplcally he describes at first 
the methods of preparation for a gven com- 
pound The order of factual mformatlon m the 
Gmelm Handbook follows a conventlon 

(4) Durmg the creation of the handbook 
manuscript the most important step 1s the com- 
ppson of different pubhcatlons about the same 
fact and the same compound In consequence, 
the handbook presents factual mformatlon which 
1s completely reviewed and evaluated, based on 
all pubhcatlons dealmg Hrlth a specific compound 

(5) After drfferent steps of revlewmg, the edl- 
tor collects all the partial manuscripts to the 
complete manuscript of the volume which 1s then 
transferred to the prmter 

Before 1989, all the steps described were done 
by conventional methods wlthout electronic data 
processmg with the exceptlon of one author group 
workmg m the field of organometalhc chermstry 
who utdrzed text processmg on PCs 

The Gmeh Factual Database 
In Deceplber 1991, after five years of develop- 

ment the Gmelm Instrtute presented the Gmelm 
Factual Data Base to the screntrfic public In this 
project an effort was made to store factual data 
from research m the fields of morgamc, organo- 
metalhc and physlcal chenustry Thus the user 
now has nhne access to factual and numelrcal 
data m a L tematlc and compound-related way 
The Gmehn Database represents the largest elec- 
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File IDENTIFICATION 

- Factual file Acentrc Factor 

- Factual file Sshaviour as AcdBase 

- Factual file An~ferroelectrdty 

- Fsctual file Assoctabon 

- Fsctusl file Auger Spectra 

- Factual file Amotroope 

z 
I 

z 
z 

- Factual file Tenslon 

- Factual file Triple Point 

- Factual file Use 

- Factual file Vapor Pressure 

_ Factual file X-ray Spectra 

File Citabons 

Fig 1 Hlerarchd structure of the Gmehn Factual Database 

troxuc storage of mformatlon m the areas men- 
tioned The followmg hst gives an overylew for 
the different facts covered by the data acqulsltlon 
and stored m the database formatlon and synthe- 
sis, chenucal reactlon, electric propertles, electro- 
chenucal reaction, condensed phase, citation, 
magnetic properties, mechamcal properties, 
molecular properties, multi component systems, 
opt& propertres, phase transltlon, spectroscopic 
propertles, thermal properties, thermodynanuc 
data, transport phenomena, structure, substance 
ldentlflcatlon 

Figure 1 shows the hlerarchlcal scheme of the 
database and the connections between the dlffer- 
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ent levels of mformation Thus scheme 1s nnpor- 
tant for the next sections for descrrbmg the mte- 
gratlon of both media, the handbook and the 
database 

THE CONCEPT OF THE INTEGRATED GMELIN IN- 
FORMATION SYSTEM 

The Gmelm Institute offers two dtierent me- 
dia for the dlstnbutron of factual mformatlon to 
the public Each of these 1s characterrzed by Its 
own specific attnbutes The handbook presents 
complete mformatlon, reviewed by saenttsts In 
many fields of morgamc chermstry descriptive 
text 1s necessary for this task On the other hand, 
the database enables the onhne retneval of fac- 
tual and numerical data for morgamc and or- 
ganometalhc compounds 

The followmg pomts are nnportant for the 
mtegratlon of handbook and database mto one 
mformation system 

(1) The Gmelm Factual Database 1s the pn- 
mary source of data m the handbook production 
The Gmelm Factual Database wfl be used as the 
mam source of prnnary data for the handbook 
production In those cases where the content of 
the database 1s not complete, additional htera- 
ture wfl be added, when available 

(2) Additional evaluation of database con- 
tents 
The Gmelm Factual Database as a source of 
pnmary data enables evaluation of the data m 
addition to that done by the quahty control be- 
fore data processmg A handbook author at the 
begmnmg of a project Hrlll be provided with a 
complete mformatlon package (compounds, facts, 
and cltatlons) instead of the isolated citation m- 
formation m the conventional procedure Durmg 
the handbook production an author reads the 
ongmal citations very carefully and then com- 
pares the contents m the database with the pub- 
lished data As a consequence, the onlme version 
of the Gmehn Factual Database presents factual 
and numeric data on a high quahty level 

(3) Additional acqulsltlon of factual data dur- 
mg handbook production 
The study of the ongmal hterature by the authors 

1s the source of additional data which will be 
stored 111 the database For example, lme posl- 
tlons of IR spectra which are not collected durmg 
the prnnary data acqulslfion for the Gmelm Fac- 
tual Database can be stored durmg the creation 
of a related handbook article 

(4) Additional acqulsltion of blbhographc data 
durmg handbook production 
An author who 1s excerptmg orlgmal literature 
wdl find additional citations not present m the 
database With the wd of a new component for 
ordermg the literature m the Integrated Informa- 
tion System the data acquisition from these artl- 
cles will be initiated 

(5) Handbook manuscripts stored 111 the 
database 
Handbook manuscripts created m the system can 
be stored together with the database for future 
onlme retneval 

THE INTEGRATED GMELIN INFORMATION SYSTEM 

The Integrated Gmelm Information System 1s 
a repository for sclentlflc mformatlon m the fields 
of morgamc, organometalhc and physical chem- 
istry It enables the presentation of the stored 
data m dtierent forms and media 
- The Gmelm Factual Database as an online 
version, 
- The Gmelm Handbook Volumes of the 8th 
edrtlon, 
- The Gmehn Factual Database as an mhouse 
version, 
- Specific selected parts of the Gmehn Factual 
Database as mhouse versions 

The dtierent components and their role m the 
Integrated Gmehn Information System are shown 
m Fig 2 

l%e Productwn Database GFDB (Gmeitn Fac- 
tual Database) 

TIus reference database was implemented on 
an IBM mamframe of the Gmelm-Bellstem-Com- 
puter Center The data processmg and the regls- 
tratlon of the different chermcal compounds 1s 
also done on the mainframe Every data mampu- 
latlon for corrections etc 1s stored 111 the refer- 
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Printer 

Fig 2 The Integrated Gmelm Information System 

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

The EHE-Database GHDB (Gmelm Handbook 
Database) 

The Gmehn Handbook Database was nnple- 
mented on the central database server m the 
handbook department WAX6000-320) The file 
structure consists of 141 files which conforms to 
the number of facts m the database This file 
structure was chosen for flexlbtity 111 addmg 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 ADABAS 
(Software AG) The data transfer was reahzed via 
network connection A copy of those parts of the 
GFDB which are relevant to a handbook project 
are stored m the Gmelm Handbook Database 

l7t.e adinuustratwn system 
The administration system consists of a 

database where the citation data of pubhcations 
on a single article level Hrlll be stored Addition- 
ally, mformatlon on the actual status of an article 
WIU be mcorporated This database enables con- 
trollmg all of the data acqmsltlon for the Gmelm 
Factual Database Espeaally the acqulsltlon from 
additional literature ordered by handbook au- 
thors will be reahzed by the adnumstratlon sys- 
tem This additional acqmsttlon ~11 cover non- 
contiguous tnne mtervals The followmg list shows 
the mam tasks of the adnumstratlon system 
- Storage for every cltatlon m the whole mte- 
grated system, 
- Storage of status information for every smgle 
article, 
- Control of the whole data acqmsltlon process 
for the GFDB, 
- Ordermg serylce for the library, 
- Integration Hnth the reference list controllmg 
database 

Database mput 
The database mput follows three different 

steps 
(1) Excerption of articles from a selected cata- 

logue of 120 Gmelm relevant perrodtcals The 
excerption 1s done with a data acqulsltlon pro- 
gram runnmg on PCs 

(2) The data are then transferred on floppy 
d&s to the Gmehn Control Department Before 
data processmg and registration, the excerpted 
data are checked partly or m some cases com- 
pletely to ensure h@ scientfic quality 

(3) Durmg data processmg the registration of 
the different compounds based on then 3-D 
structure 1s the most unportant step of the 
database input The remtratlon process is de- 
scribed m an accompanymg paper 

iThe EHE system for computer-auied handbook 
productwn 

The authors wdl use two mam software apph- 
cations The Gmelm Electronic Card Index forms 
the user mterface to the Gmehn Handbook 
Database, as the text processing system DE&rite 
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Gmelln Electron/c 

I Em I AFSconverter 

F@ 3 The dataflow from the database to the handbook 
volume 

1s used The Gmelm Electromc Card Index IS 
described m detail m the last se&on of this 
paper The data flow from the production 
database to the complete handbook volume IS 
described m the next section 

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

The detads of the data flow m the handbook 
production process are shown m Fig 3 Wlthm 
the card index, the author will get the citation 
mformation from CAS or from the Gmelm Hand- 
book Database The authors wdl use the cltatlon 
data to order the ongmal literature Durmg the 
study, excerpted data can be stored m special 
notes fields which are loglcally connected to one 
specific cltatlon and a compound After selectmg 
and reordermg, wluch can easily be done m the 
computer aided system with the card filmg sys- 

tem, an export function 1s started Withm tb 
process a completely formatted draft document IS 
created It 1s pos&le to create automattcally doc- 
uments consutmg of paragraphs, tables and refer- 
ence hsts The export procedure uses the AFS- 
format (DEC) which 1s an ASCII format vnth tags 
for formattmg mformafion A subsequent pro- 
gram mdentfies lmeanzed formulas of com- 
pounds and adds the markups for sub- and super- 
scnpt which cannot be stored m database The 
export files m AFS format are then transformed 
mto a draft manuscnpt m DDIF format from 
whch the authors prepare final handbook 
manuscrrpts using the document system 
DECwrrte 

DECwnte 1s a WYSIWYG system whch uses 
the style file constructed for stormg layout and 
formattmg mformation for document types After 
a detruled analysis of the typesettmg charactens- 
tics m the Gmelm Handbook a Gmelm style file 
was created, use of this style file leads to um- 
formly formatted manuscripts For the data trans- 
fer to the prmter, the IS0 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- 
mtlon for the Gmelm handbook The Document 
Type Definition accordmg to the SGML standard 
contams the descnptlon of the structure of a 
grven document type For further processmg of 
SGML documents a commercial software pack- 
age from Exotenca Co was used, especially for 
parsmg a converted document The complete flow 
of data from the database to the prmted volume 
as described 1s now m production and a first 
handbook volume was created as a result of the 
new computer aided handbook production tech- 
nique 

Durmg handbook production an author can 
concentrate on the mtellectual parts of hi work 
These are study and excerption of data relevant 
for a Gmelm handbook project, reordermg, selec- 
tlon and sortmg of the contents of the card mdex, 
comparison and evaluation of published data and 
creation of a handbook manuscnpt 

The next section describes the development of 
the Gmelm Electromc Card Index Thrs software 
system 1s the card filmg system which presents 
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specdic parts of the Gmelm Factual Database as 
a prunary source of mformatlon to the handbook 
authors It 1s the key software for connectmg 
database and handbook 

THE GMELJN ELECI’RONIC 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 detaded 
system analysis [l-3] 111 the Gmelm handbook 
department showed the necessity of presentmg 
the contents of the Gmelm Database to the hand- 
book department m an mdlvldual format wtth 
dtierent functions for sortmg and selectlon An 
author needs only a small portion of the complete 
catalogue of data fields for mtmg a particular 
article or section m the Gmelm Handbook Dur- 
mg conventional handbook production described 
m the first section, there IS a complete mverslon 
of the hierarchy of data structure from the pn- 
mary mformatton (conventional) as cltatlon-com- 
pound-facts, to the handbook as compound- 
fact-citation The orgamzatlon of the data struc- 
ture m the Gmelm Database 1s sumlar to the 
handbook By usmg the Gmehn Database as a 
source of prunary mformatlon, the author does 
not need to mvert the data before wntmg the 
handbook manuscripts 

For reasons desctlbed m the previous para- 
graphs a flemble template generator was devel- 
oped With the aid of a template, an author 1s 
able to create his own mdlvldual “view” of the 
related database The mam feature of tlus tem- 
plate is Its function as a “filter” for an ADABAS 
database 

The program mod&s of the Gmelm Electronrc 
Card Index 

To be compatible with the other apphcatlon 
programs m the handbook department the ample- 
mentatlon of the Gmelm Electromc Card Index 
was reahzed on the graphlcal user mterface 
DECwmdows (Distal Eqmpment Corporation) 
The software package for direct database access 
mcludes three modules The commumcatlon to 
the database management system AD-AS (soft- 

ware AG) was obtained by means of a special 
data dlctlonary The program “FILEPREP” al- 
lows creation of this data dlctlonary, which can be 
accessed by the other modules It 1s based on the 
“field defmtlon table” of ADAB- The mam 
function of this module 1s to add descrlptlve long 
names to the structure of the underlymg database 
structure 

The module “PAINT” IS the template genera- 
tor The designer of the template 1s able to place 
descnptlve text and field cells on a wmdow which 
can be compared w&h a workmg area Wlthm a 
selection box, the fields which are available m the 
connected database file can be selected After a 
selection process mvolvmg movmg through the 
list wth up and down arrows, the field 1s placed 
at the cursor posltlon The location of the field 
cell on the template can be changed by mouse 
pomter dragging The tiplay format of a field 

PAINT DEcwlndom ‘r’ 
1 Template DECmndows I 

Database 

fa 

I flies 

U 
Storage of notes 

L6 

Fig 4 The programs of the Gmelm Electromc Card Index 
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may be e&ted All the different ADABAS field 
types can be &played, mcludmg multiple fields 
and penodlc groups A template can be stored 
under a spectic name after creation The third 
module, “SCREEN”, enables the user to directly 
access the database usmg the template Figure 4 
shows the program system 

Module “SCREEN” has several dfierent 
functions for workmg m the database In addition 
to the functions for scrollmg through the database 
sequentially, the user 1s able to budd complex 
search cntena for workmg on a subset of records 
These functrons are the result of a detruled sys- 
tem analysis [l-3] m the handbook department 
There 1s a text wmdow wlthm the screen module, 
which can be opened by a pull-down menu Text 
that 1s entered here can be stored m a separate 
text file The connection between the actual 
record and the text block 1s accomphshed by 
means of a combmatlon of the citation number 
and the Gmehn registry number The textblocks 
stored here form the basis of a draft manuscnpt 
which IS created by the previously described ex- 
port function Figure 5 shows templates for direct 
access to the database files “Substance Identlflca- 
tion”, “Decomposltlon” and “Citation” 
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Fields from tierent database files can be 
placed on the templates created by “PAINT” In 
consequence, an author wdl get a collectlon of 
facts (collectIon of fields from different database 
files) to work on In most of the cases a template 
will contam data for ldentrfvlns the compounds 
(lmneallzed formula, aggregate state etc.), factual 
data and fields for the complete citation mforma- 
tlon Together with these templates, contammg 
fields from more than one database file, a corre- 
latlon file 1s stored holdmg the mformatlon of 
which records must be shown together when the 
template 1s used for access to the Gmelm Factual 
Database 

The Gmelm Instltut achowledges financial 
support uven by the German Mmlstry of Re- 
search and Development (BMFT) for this work 
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