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ABSTRACT
HCI-work of a group working with Darmstadt University of Technology in the Computer Science Department is presented.
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INTRODUCTION
Darmstadt University of Technology (Technische Hoch-schule Darmstadt, THD) started Computer Science Education on the diploma and doctoral level in early 70ties. A professorship for Programming Languages and Compilers (Programmiersprachen und Übersetzer, PÜ) was established in October 1971 taken over by Hans-Jürgen Hoffmann. From the beginning, besides work in traditional fields of compiler design and programming languages/
methodology, the principal way of access to computing resources in these days, interactive access to and interactive use of computers was paramount in our work. All technological steps have been passed, typewriters, all kinds of PCs, workstations, graphical and multi-media interfaces, WWW. Work concentrated on software to support interactive systems and their development. The group never extended above seven scientists following the German saying „klein aber fein“ („small is good“).

Literature references for all projects described may be found under

http://www.pu.informatik.th-darmstadt.de/Projekte/

ESSENTIAL PREVIOUS ACHIEVEMENTS
In 1972 a project called PAD was started. Its goal was development of a syntax-directed interactive program editor with integrated semantic-based control of the derivation process, years earlier as and - due to its semantic base - more powerful than the „smart“ editors of the late 70ties. The derivation process was controlled by a programmed context-free grammar disallowing (some) semantically erroneous steps.

A new project started in 1978 leading to the socalled Ob-jektflußmaschine (object flow machine)+, software only, of course. To achieve incrementability and soft treatment of failures in interactive programming, combined with controlled usage of (limited) computing power, textual constructs, the objects (i.e., simple and composed statements, declarations etc)., were treated in a stepwise manner, through scanning, syntactical, lexical and semantic analysis. A lot of relaxations were supported, e.g., in leaving out keywords, in free indenting text, in referring to variables by ellipsis only; a cascaded control in handling the objects provided early feedback for further inquiring and/or for requests for clarification if program text is incomplete or defective. In a „creative phase“ of programmer’s work only initial, local processing was performed up to scanning, may be syntactical analysis; in „thinking phases“ of the programmer the „higher“ steps in analysis were triggered for global treatment of objects; thus, (to a certain extent) rapid response to user interactions and balanced computing load was achieved.

Two projects, DIADES-I and DIADES-II, started in 1983 and 1988, resp. Here, no longer programming in general was focused, only means for specification of presentation and interaction on the interface between the human user and the computerized system. Both approaches, intentionally, were platform-independent. So, first a basis for specification had to be developped, i.e., a conceptualization of characteristics for presentation and manipulating interaction.

In DIADES-I semantical network techniques provided the basis; conceptual knowledge get stored in what we called the central design data base and was used for instantiation of factual knowledge forming the evolving specification of the interface to be designed. In the context of this overview one of the main components operating on factual know-ledge, the human-factors expert, may be most interesting: The idea was to have assessment rules derived from guideline compendia associated to corresponding „atoms“ of the conceptual knowledge having them, the rules, instantiated with the factual knowledge; and finally, a posteriori, forming an executable Prolog-program, identifying violations of guidelines; we have to confess that this component was never completed due to problems in the „metrics“ of combining the outcome of the atomic rules.

The DIADES-II approach has two blackboards with conceptual and factual knowledge modelled in an object-oriented hierarchy of design atoms, assessment atoms, de-sign presentation and design interaction atoms, and control atoms as its central design and control data base. There are rule-based agents operating on the blackboards. This approach allows more dynamic treatment of the design atoms again forming the evolving specification and, in ad-dition, an instantaneous feedback from the assessment agent in case of human factors defects.

A totally different topic of HCI was investigated in the CO-LEARN project (1992 - 1995) under sponsorship of the EC. Teleteaching support with a central, object-oriented data base, our task in the project, had to be provided with multi-media teaching and conferencing facilities in four scenarios.

ACTUAL RESEARCH WORK

Present major research activities at THD/PÜ supervised by the author are identified below by the persons doing the work.


Object-Oriented Visual Programming Language, VPL

(Dirk Koschorek) VPL is mainly influenced by ideas of Smalltalk, however will also cover Java. The aim is to have a language which is not domain-specific. To program a method the user manipulates objects of the program directly. Manipulations will be stored as animations and can be combined to form larger programs [2]

Project SIMPLE (Thomas Kunstman)

Simple is a declarative programming environment based on constraints. The goal is to support exploration of complex models by visualizing the solution space of a declared problem. Originating from spreadsheets problems can be declared using containers for values (cells), degree of freedom (variables), and constraints.

HyperGroups (Jürgen Buchner)
The research is focused on the usage of hyperobject structures as general data model for computer supported cooperative work. Goal is the construction of a system which enables groups of users working on a common object structure; the objects can not only contain data but also encapsulate some behaviour (= agents).

Model based generation of user interfaces for intelligent information and automation systems
(Elke Siemon) The objective of the project is development of a tool, COMBO, for generation of user interfaces, for information and automation systems. Underlying idea is to combine several graphical and formal design methods (e.g., OO-Analysis, Petri-Nets, Constraints) to allow an engineer to use full creativity in the design process. Methods are realized as tools specifying a part of the user interface. Tools will be realized as agents integrated via a common data structure, the model. 

In order to evaluate the current situation in developing user interfaces in this field, electrical engineering, an empirical study on specification methods was performed. The results led to new graphical design methods. User studies with COMBO will proof the usability of combinations of graphical specification methods.

Quality test and enhancements of fuzzy controllers
(Jan Weerts) The goal is the development of a prototype for interactive configuration and quality test of fuzzy controllers. Due to lack of comprising formal specifications in soft-computing applications meaningful testing results are not obtainable by a single method; a heterogeneous testing process with multiple test and configuration methods including application domain-specific knowledge as well as knowledge about the principles of fuzzy control is required.

Electronic Product Catalogues, EPKfix-Project
(Patrick Closhen, Martin Frisch) In this project worked on by 5 university groups in Germany our task is to develop software tools that enable a catalogue designer to extract from an informal interview, presented in a structured way, all necessary information to then construct a formal specification of an electronic product catalogue consisting of layout and behaviour description, database access definition, and integration of pre-defined service modules.

Interactive applications

Continuing diploma thesis work by students covers interactive applications in various field.

Industrial cooperation
There are various industrial cooperation projects going on or recently concluded. Most of them are based upon student thesis work:

-
Selection and composition of application-oriented services in a multi-media information system (doctoral project).

-
Client-server architectures (doctoral project).

-
Internationalisation of groupware (doctoral project).

-
3D user interfaces for complex business applications.

-
Dynamic icon manager.

-
Visualisation of NATURAL-4GL-programs.

-
Conceptualisation and implementation of a configuration tool for self-service-terminals.

-
Comparison of UNIFACE-4GL-solutions with SMALL-TALK-solutions for a disposition station.

-
Requirements analysis for an administration system of driver’s licences.

-
System control and animation for visualisation of electric/
magnetic fields.

-
User interface of a high-performance offset-printing machine.

-
Interactive staircase design.

RELATIONSHIPS TO HCI COMMUNITY
H.-J. Hoffmann is a founding member (1972) of the Special Interest Group Interactive Programming / Interactive Systems in the German professional organizations German Chapter of the ACM and Gesellschaft für Informatik (GI). He organized about ten workshops under auspices of these organizations, covering HCI topics. He is co-editor of Notizen für Interaktives Programmieren / Interaktive Systeme, the bulletin of the above-mentioned SIG. He acted as reviewer for national and international conferences in the field (e.g., CHI, HCI).

Sept. 6 to 9, 1995 THD/PÜ organized the 11th Intl. IEEE Symposium on Visual Languages, see [1].

TEACHING ACTIVITIES
For years classes and seminars are offered on Design of Interactive Systems in the graduate programme for Com-puter Science of Darmstadt University of Technology. Details see HCI educators data base of G. Perlman.
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+ The term object was used here without relation to its present meaning in object-oriented programming.





