The essence of ISIS : an analysis on some of its core characteristics.
Abstract

This essay highlights the driving power of the ISIS-software family along two main axes : the technical and non-technical or managerial – this in order to explain to both the ‘believers’ and ‘non-believers’ what is the driving force (as in the essence or fuel) which makes the software such an interesting environment. Many questions and misunderstandings about 'CDS/ISIS as a database versus relational databases' circulate but with high interest in the international users-community as again testified of late. At the same time it is an exercise in identifying the family ‘genes’ in order to ascertain membership, a growing challenge e.g. in view of options taken by one of its newest members : OpenISIS. 

From the technical point of view the special feature of ISO2709, underlying the CDS/ISIS records format, of supplying each record with its own structural information as opposed to most other databases with fixed-structure for all records is explained. 

At the managerial level a dominant feature is the ‘do-it-yourself’ approach, mainly implemented by the ubiquitous Formatting Language, which offers an intermediate level of application development, surpassing the popular ‘graphical interface’ approach without forcing the system manager to engage into real programming. 
As a consequence ISIS presents itself as a very powerful tool with significant social and developmental power : professional standards (e.g MARC and XML) can be implemented with local standards, development needs and maintenance conditions without becoming fully dependent on external, mostly expensive commercial resources and without giving up on performance.

Finally its worldwide community of developers and users, yielding into a broad field of many also state-of-the-art applications of all types, offer a rich platform which has plenty of built-in sustainability in the long-term perspective.

But not all is a cloudless blue sky however : the same special characteristics of CDS/ISIS, esp. in its management and users-community, create weaknesses and problems and this paper also wants to address some of these. E.g. its 'free' nature makes it look less 'flashy' and prestigious, as experienced in some African environments. The typical characteristics of the ISIS-users with their technical weaknesses require a much stronger co-ordination effort from UNESCO than currently delivered and causing ‘CR/ISIS’ to reign rather than the expected new version. Some recommendations a.o. from the ISIS-experts Eschborn 2003 meeting will follow a brief analysis of the main problems experienced.
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TO THE MEMORY OF MAREK SMIHLA, AN EXCELLENT ISIS-EXPERT (†2003)
Marek was author not only of an advanced data entry module ADEM, based on his own ISIS-I/O library but also a web interface Webis-NT, based on wwwisis, the EPC-Module for Evidention of Publication Activities, the MLCM Aplication based on ISISMARC, WINISIS and wwwisis, and several ISIS tools, e.g, UNI (UniMARC converter), ATTICA (tagged text converter) and more. For UNESCO he programmed IDIS, an interface in between ISIS and IDAMS. He designed lots of ISIS-driven websites with catalogues in Slovakia and Austria, e.g. http://www.iim.fh-koeln.de/webis/webis.htm.
His MASK-library system won (end of 2004) the tender for a ‘Unique System for Small Libraries’ in Slovakia, and is based on WinISIS and a new data entry module ADEM2 (under Windows, using tcp-ip protocols). 

His most important but personal project was the publication of the Bible on the Internet. 

The too early death of Marek means a significant loss to the CDS/ISIS community.
I. Introduction

I have had the privilege of dealing with CDS/ISIS software and more recently – but still already more than 10 years – with the larger ‘ISIS software family’ in my academic career. It has proven to be both an immense asset and a burden in my career’s developmental perspective… but in view of the strongly positive approach we need to put forward in this second ‘World Conference’ on the software I will emphasize the nice parts of my experiences with ISIS as I found it to be something which is quite useful in my contacts with many projects where I have introduced the software : a proudness of being a member of a large users’ community but based on good understanding of what makes it so unique and interesting from 1) a technical point of view and 2) the very special nature of the users’ community. In many instances this proudness came out to make the difference in between a successful implementation and a sore failure mostly due to lack of confidence and being blinded by commercial promo-talk of other ‘relational’ (meaning : much more modern, success guaranteed !) and so-called

 ‘user-friendly’ solutions.

Looking at the rather high response on a topic not long ago raised at the international CDS/ISIS discussion list about ‘CDS/ISIS vs. other databases’ it is clear that many users have questions about this issue and don’t see the answers clearly – the issue indeed being quite technical to explain but some elements will be used here to grasp the technical essence of CDS/ISIS as a database software.

I don’t want to present my own career as such an interesting case,  but in order to give substance to the previous statements I need to briefly elaborate on it by explaining my relationship with the software. 
I started using the software, as a young academic breeding on a Ph.D. about automated community information systems in the early ’80-ies, i.e. long before the now obvious WWW-environment, but looking for ‘full text indexing’ possibilities in an affordable database, which brought me to CDS/ISIS. Soon I engaged into ISIS/Pascal programming – a.o. to come up with a much more ‘user-friendly’ search interface with menus, context-sensitive help screens etc. (the IRIS-interface, presented in the first World Conference in Bogota in 1985) – complemented by a data-entry interface ODIN (with pick lists based on other ISIS-databases and quite some validation features). Then I started implementing these into both national projects – e.g. the Flemish NGO-network COCOS and the socio-cultural network SOCIUS – and international projects mainly in Eastern Africa. A few years ago, shortly after discovering the CISIS-tools from Bireme at the Bogota-Conference and immediately realizing the potential for a web server development based on MX, the step towards WWW had to be taken and I developed the WWWIRIS interface, which is basically an advanced JavaScript application using the power of Bireme’s wwwisis server-software. This is just to clarify that my involvement with CDS/ISIS went a little bit further then just application building even if I am not – strictly speaking – a computer scientist or programmer. I will come back on this as it exemplifies what one can do with the software without the full programming and software development skills available, and this is exactly one of my points I want to make.
In addition I have been using ISIS as an educational tool for long in my university courses. The free availability of the software and the strong ‘documental’ qualities (word indexing, free structures, subfields…) but in fact especially the ‘bare’ quality of the software, which requires the students to really understand some basic mechanisms of databases, I consider as an educational asset. Also this will be illustrated further on.
By thus becoming a ‘CDS/ISIS adept’ I linked my professional career with the software and had to take both strenghts and flaws of the software (e.g. the slow speed of development in the Windows-environment) into the bargain. With students questioning the use of such an ‘off-side’ software (‘why not Acces ?’) every year again and implementing the software in documentation centres and especially university libraries – who would have preferred to rather buy a prestigious commercial solution – the pressure to fully appreciate the strengths of the software and forcing me to become a real ISIS ‘protagonist’ became quite high. It is from this background that I want to highlight some special characteristics of ISIS below.

II. The technical approach.

 As a university lecturer on ‘dataprocessing techniques’ I have some experience in introducing students into the reasoning of structuring information when processing it with computers. Such an introduction starts with simple word-processing (no structuring, just lay-out) via HTML and web-editing towards database-based processing (as much structure as possible). Based on the historical limitations of the computer’s RAM usage I explain why any data-processing system needs to foresee measures to organize memory in an economical way but also needs to introduce structural ‘grips’ on the data (fields, tags…) in order to avoid inefficient sequential handling of data. The ‘matrix’-like approach (i.e. using rows and colums with square characteristics, therefore fixed length elements), mostly limited to a ‘practical’ limit of 256 bytes per element, has lead to the need of introducing different data (or information) units in different ‘tables’ – each with their own best-fit but fixed structure – and the capacity of the software to aptly relate these tables : the relational database model. By using several tables and relations this model can deal with more or less diverse data types and variable occurrence fields (e.g. keywords, authors), but at a price of quickly becoming rather complicated, soon with quite some number of tables to be controlled and weighing on the software (performance) and application building. Thus the students are introduced to a completely different way of thinking in database environments : what if, instead of forcing all data elements into fixed structure tables related to each other in order to combine the elements into user-targetted output, each record itself carries its own structural information ? The already available ISO-2709 record format, with a numerical header which describes accurately all contents of the record (with field tags and lengths), offered a suitable model on which CDS/ISIS is based. The need for the software to very quickly and efficiently locate records into the database was solved by introducing the ‘Cross-reference’ (XRF) first-level index, i.e. an index based on a fixed-length but very brief reference to each record. This provided room for the much more powerful ‘Inverted File’ indexing method to keep track of all elements of the database (as defined) and their exact locations (in which position of which occurrence of which field of which record ?). By the way, needless to say that all modern web-oriented full-text indexers, including Google, in some or another way use exactly the same ‘Inverted File’ concepts, which is a nice educational surplus when talking about and explaining ISIS. As it is the essence of the IF to in fact represent the results of all possible (simple, i.e. pre-Boolean) searches having been done in advance, the ‘header’ technique of ISO-2709 represents the idea of having analysed each document’s (or record’s) structure in advance at the time of creation, taking away the burden of doing this at real-time – which is the user’s time. Since opening an MFN in ISIS means reading the XRF-entry of it first, this header info could as well be included there (the current XRF-entry does not consume all bytes read by one I/O reading act of the harddisk’s head anyway, so there is no technical penalty), as was correctly argued in a discussion with the OpenISIS developers who might have opted for this approach; whether part of the XRF or the MST, it doesn’t change this essence : smart work of ‘parsing the document’ at the most appropriate time, i.e. at its creation when the processor is mostly idle anyway.
The overhead of each record carrying its own structure is compensated for by the processing power of modern computers on the one hand and is made-up for by more economical use of reading movement behaviour of hard-disk heads. Advantages of relational databases can be incorporated into applications, up to a certain degree (with the REF(L()) function), mostly sufficient for documental databases, without the pay-off of forcing all the information into fixed-structure tables.

By having each record carrying its own structural description (like its own ID-card) the records can be quite different from each other, with different presence of fields, different number of occurrences of each field and of course different lengths occupied by each field. No more need to split information into different data-units (‘normalising’ into relations), just keep the data which belong together in the same record. When the heads of the hard-disk are reading a record : mostly they will find all related data into one move, no need to check different tables in order to reconstruct the natural unit of the information from several artificially split entities. At a certain point of performance, at given numbers and nature of the data of course, this pays off in speed and certainly in storage efficiency. So I ask my students “what is so old-fashioned about this approach?” or what would make it inherently slower than the so-called ‘speed-optimised’ relational databases ? It is mainly sound thinking and proper application of it, invented long ago indeed but that doesn’t make it ‘old-fashioned’, in the remarkeable software which was and still is CDS/ISIS for DOS by Giampaolo Del Bigio
.

The software’s capacity to use subfields (albeit non-optimized, i.e. within each field the subfields are identified by a sequential parser) introduced a more ‘hierarchical’ concept in databases : not only a database has records (level 1) and fields (level 2), but possibly also subfields (level 3).This makes ISIS-records leaning closer to the concept of XML where – depending on the description of the structural elements into the DTD – an unlimited number of hierarchical levels can be introduced, even if in practice three levels will be mostly sufficient. As compared to XML the ISIS-record format however has one important advantage : understanding the full structure of the ‘document’ (the record) only requires reading and analysing the ‘header’ and ‘directory’ at the beginning of the record, not parsing the whole record-text until the final </XML> was met. The overhead of creating this ‘ID-card’ is done by the computer at the appropriate time, i.e. when creating the record, when it is hardly (or not at all…) noticeable in terms of time and speed. So again : smart thinking. What is so old-fashioned about forcing hyper-fast processors like the ones available today doing some little bit of work when they are idle in fact anyway, waiting for memory-clocked cycles to deliver data to play with ?
Positive and optimistic as all this may sound – and I apologize for the real technical experts who might find my presentation of the technical approach of ISIS too simplistic or one-sided, but I aim at better understanding by a larger audience here – what is of course and indeed lacking are hard data to prove the points made. Tests on very large sets of records could perhaps certify the hypothesis made, an invitation to those who have access to both such large datasets and the technical skills to measure the performance – but probably it is no coincidence that e.g. Bireme co-developed the ISIS-software family proving that their version of Medline was faster than commercial systems… And claims were put forward by OpenISIS developers (at their website) that there performance tests yielded into clearly superior results even compared to the biggest names in database-world.
III. A technical/managerial characteristic : an intermediate development tool for a DO-IT-YOURSELF software.

All software and information systems are difficult to manage and require proper skills and understanding, a lot of training and keeping up-to-date with developments. Unless of course your system is simply basic… but therefore in most cases its functionality will also be basic, not to say primitive (I’ve seen many suffering from this flaw…) : a Dutch saying states ‘for something, something is needed’, meaning good results need proper and sufficient efforts to create them, they don’t come just out of the dark.

Many softwares nowadays show off with their ‘user-friendly’ characteristics, meaning the interface-windows offer lots of buttons on which the user can click, or lots of menu’s with lots of submenu’s and options in there : bells and whistles. But what the interface does not offer is simply impossible, unless the user has access to the programming level of the software (which is indeed offered in some instances, e.g. also in CDS/ISIS with the programming languages ISIS/Pascal and later on the ISISDLL).

In my view the use of the Formatting Language, and its development into a tool which now surpasses simple ‘output- formatting’, e.g. with hyperlinks (to all types of elements inside or outside the database, including other ISIS-databases) and multimedia capabilities, is a quite special ‘medium-level’ development tool which, by its sheer power, makes ISIS special again, only comparable to HTML (with its javaScript, VB and other scripting add-ons). Nowadays in e.g. CDS/ISIS for Windows the Formatting Language is used at no less than 5 quite different functions within the software :

· Output formatting (to printer or screen or files) – the original idea itself, nowadays enriched into multimedia and hyperlink coupling (PFT);

· Definition of the dictionary strings (the elements of the Inverted File, so FST), allowing for sophisticated search options;

· Conversion at export and import stages (reformatting FST);

· Definition of sorting keys (sorting FST);

· Validation of input including definition of a.o. picklist values (.VAL).

Starting from very simple statements – e.g. ‘v1/’ – upto quite complicated programming-like logics (with the introduction of while-loops and variables) and the ‘the-sky-is-the-limit’ option of including programmed routines (@mypro), the FL offers much more power to the non-programmer system builder than can normally expected. 
This however is a two-edged knife which cuts at both sides : CDS/ISIS is always presented as a ‘difficult’ software with a steep learning curve, even if it now can use all Windows- (WinISIS) or HTML-based (e.g. WEBLIS) tricks to make the interface ‘user-friendly’ and if in its Windows-version the creation of field tables and basic print-formats has been simplified by a wizard taking all steps one by one and applying the Formatting Language automatically onto the defined fields according to a chosen basic lay-out.

What does this mean ? Applications can be built without real computer science experience or skills and still relatively sophisticated or at least suitalble to the ambitions. But this also means the software will be found quite often in environments where not only money but also such skills are scarce. I am not blaming anyone here, rather I find it remarkable how much still could be done despite these shortcomings and that is mostly due to this intermediate development tool. But it also puts more responsibility and worries onto the ‘providers’ of the software (mainly UNESCO still at this point) and therefore creates weaknesses and problems.

IV. A management view : the typical ISIS users’ characteristics as a challenge

The different approach from more popular relational databases puts CDS/ISIS is a somehow separate corner, it is not even possibly to easily compare it to other ‘database-theorems’ like the hierarchical or object-oriented database-techniques. Most users also are not – and are not even expected to be – familiar with these theoretical differences and therefore cannot easily put it into context or compare to other solutions for information handling. 

Moreover, and again without any reproach, most users of the software will be found in on average ‘less technical oriented environments’ where technical training and expertise are even more scarce than in most other information handling organisations. Most environments in which I introduced the software were quite weak in this respect and needed careful building up of expertise from scratch. Needless to say that this comes with weaknesses, only partially compensated for by high enthousiasm and eagerness.

In addition the fact that the strength of the software, as pointed out above, is in my view based on its many ‘family-like’ expressions varying from user-friendly graphical interfaces to sophisticated tools combining command-line with client-server and web-based technologies (e.g. CISIS and OpenISIS). But such variety also weakens the identification and manifestation of the software : many users of WinISIS don’t know of any alternative to deal with their databases
 whereas fans of the sophisticated approach are not too interested in the quality of this ‘end-user only’ offerings.

V. The weaknesses and problems… and how to deal with them.

Finally there is a  search for management formula, which by necessity should combine tendancies of anarchy (due to the worldwide and dispersed character of the users which often are less difficult to reach, e.g. ISIS-users on average have taken much longer to connect onto the internet and communicate using electronic ways, still a lot of ISIS-users are somewhere working with primitive means and isolated from the rest…) to the strong wish of UNESCO (however still only providing a ‘one-man shop’-solution..) to centrally co-ordinate all efforts. As an example of how difficult this remains I would like to mention the meeting in Eschborn a few years ago already, where some high-profile ISIS oriented European partners (a.o. UNESCO itself, FAO, OpenISIS developers..) after consultation with other (Latin-American) ISIS-partners (Bireme) agreed on setting up an ‘ISIS Co-ordination Group’ and the meeting yielded into a more detailed setup of how such a group could be constituted and operate (distributing responsibilities over ‘godfather institutions’ like UNESCO, FAO and BIREME/WHO and working groups with experts) in addition to idenfification of priority policy lines. At the moment of writing not much, not to say nothing, has materialised from these formally recorded recommendations and conclusions. The goodwill is there, the partners agree but still the concrete setup of a working structure fails. The ISIS-users’s community is never properly informed, so remains quite unaware…
One priority defined at the Eschborn meeting was the development of a general-purpose GUI, based on modern 32- (or 64-…) bit platforms including Linux in order to allow users to maintain their basic databases with fully free software maintained by UNESCO. I can only support this idea (as I already did in Eschborn…).
Another priority clearly put forward was the need to maintain the ISIS-standards as the cohesion of the ‘family’ relies fully on this. ISIS represents a real family with many members :

· e.g. as basic softwares : CDS/ISIS DOS, CDS/ISIS UNIX, CISIS, ISISDLL, WWWISIS, JAVAISIS, OPENISIS, ISISMARC...
· as ISIS-based softwares : BiblioBASE, IRBIS, ASFISIS, LAMP, ODIN/IRIS, WWWIRIS, WEBLIS... but with a common 'family name' : the standard ISIS-formats : 
· the MST for storage of data with 1st level index in XRF;

· the Inverted File formats with full-text capability;

· the Search Command Language for Boolean searching the Formatting Language for manipulation of data at all stages. 
Therefore : maintaining the standards is the first priority, only then comes the issue of open source. We strongly need "Open standards" : well published and documented but equally well controlled.

On another note, after the promises made at the Havana CDS/ISIS-users’ meeting (and published on the UNESCO CDS/ISIS website since long !), a general disappointment is noticed about the initiatives taken so far to really change ISIS into an open source initiative. Again the unfortunate split with the small but important OpenISIS (now Malete/Selene) developers group is to be strongly regretted.


As a consequence, and as an already longtime ongoing process, the CDS/ISIS software community has weakened significantly, especially in the European context in which I live. The next CDS/ISIS version here is called ‘CR/ISIS’… ! Many institutions, for long having been ISIS-users, finally give up on its ideosyncratic nature and support and surrender to the appeal of commercial products or – more recently – some other free (and open-source) automation solutions but, by doing so, lose capabilities : most systems I’ve seen on the ‘market’ are not as sophisticated as the ones using ISIS…, and certainly also lose sustainability based on autonomous availability of technical control over its own information handling, which is normally the result of functional (as opposed to just instrumental) transfer of knowledge. Here again lies the essence of ISIS.
VI. Conclusions and appeal to UNESCO

Conclusions :

1. ISIS represents still an old, but still very much performant technical concept, a.o. because it ressembles more to XML than most other (non-XML) databases due to 3-level hierarchy (record/field/subfield), but is superior, as an internal database format, to XML in efficiently representing structure (in the record header) : no need to parse the whole document before the structure is 'known'.

2. The F.L. is a superior tool for application development, suitable for the specific nature of most ISIS-users. 

3. Maybe 'OPEN FORMATS' (but well maintained !) are more important than 'OPEN SOURCE' ?
Appeal to UNESCO

Please deal with the ISIS standards to 

1. define the boundaries of ISIS as a software family;

2. update by re-designing the standards to current possiblities and needs.

Please provide a Linux GUI in addition to a Windows one, implementing the WinISIS ideas and make sure WEBLIS also runs on Linux (ISISDLL for Linux!).

Please deal with the OPEN SOURCE idea : 

to implement the agreed Havana recommendations to allow more (and available !) input into programming efforts needed and re-establish links with the OpenISIS community.

Please deal with the co-ordination group idea to take away the burden of it on the too small UNESCO ISIS unit to implement the agreed Eschborn 2003 recommendations.
Egbert de Smet

University of Antwerp (Belgium)

INASP (UK)






� GDB himself having been a remarkeable person himself, as I have had the privilege of meeting with him a few times, once even in the humbliest of all possible positions : as his driver on his way to catch his train to Paris…


� During a recent visit to Bolivia I found that most universities are using several ISIS-related solutions for different faculties/units without even knowing it, let alone see the potential of such situation.





