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With the rise of machine learning, and more recently the overwhelming interest in deep

learning, knowledge representation and reasoning (KRR) approaches struggle to maintain

their position within the wider Artificial Intelligence (AI) community. Often considered as

part of the good old-fashioned AI (Haugeland 1985) – like a memory of glorious old days

that have come to an end – many consider KRR as no longer applicable (on its own)

to the problems faced by AI today (Blackwell 2015; Garnelo et al. 2016). What they

see are logical languages with symbols incomprehensible by most, inference mechanisms

that even experts have difficulties tracing and debugging, and the incapability to process

unstructured data like text.

Is KRR indeed a mere memory of good old days long gone? Not at all! It is as topical

and applicable to today’s problems as ever, as illustrated, for example, by the 2016

Workshop on Applications of Logic Programming1 and the papers by Shoham (2015)

and by Baral and Giacomo (2015). How then does the misconception arise?

As common with misconceptions, the main reason is likely to be a lack of understand-

ing (Committee on Undergraduate Science Education 1997; Alkhalifa 2006). Declarative

thinking and reasoning, as used in logic programming (LP) paradigms, are not commonly

taught as part of computer science degrees. In addition, there is a lack of applications

that aid novices to learn about KRR approaches, to understand the inference mecha-

nisms in-depth, and to comprehend their applicability to complex real-world problems.

On the other hand, even development tools aimed at KRR experts are sparse and not

always user-friendly.

Consider, for example, a small logic program, representing our reasoning about the

weather:

badWeather :− clouds.

GoodWeather :− not clouds.

1 http://applp.cs.stonybrook.edu/.
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Feeding this into the clingo answer set solver (Gebser et al. 2018; Gebser et al. 2014)

returns the following error message:

-:2:13-15: error: syntax error, unexpected :-

*** ERROR: (clingo): parsing failed

UNKNOWN

Even for an expert in answer set programming (ASP), this error message is rather cryptic.

It appears to suggest that there is a problem with the inference symbol :−. However,

the real reason for the error is the capitalization of GoodWeather. This indicates to

clingo that GoodWeather is a variable rather than an atom, causing the occurrence of

an unrestricted variable. Since every variable needs to have a defined domain to be

instantiated in a finite setting, which is not the case for GoodWeather, this variable

cannot be grounded. Conventions like this are formally necessary and not difficult to

understand. However, the lacking user-friendliness of tools makes such conventions, and

more generally the development of logic programs, seem complicated. It thus constitutes

a hurdle for novices to adopt LP paradigms.

On the bright side, various directions of research have emerged that focus on making

LP and reasoning paradigms more user-friendly, both for novice and expert users. In

addition to tutorials and educational material (Riguzzi and Cota 2016; Vosinakis et al.

2016; Gebser et al. 2012), various integrated development environments (IDEs) have

emerged (Busoniu et al. 2013; Febbraro et al. 2011), which facilitate programming with

logic paradigms. Furthermore, approaches for visualizing logic programs (Kloimüllner

et al. 2011; Febbraro et al. 2010) and explaining their solutions (Schulz and Toni 2016;

Cabalar et al. 2014), as well as methods for debugging inconsistent logic programs

(Oetsch et al. 2018; Alviano et al. 2015; Shchekotykhin 2015) have been developed to

improve the user experience of both novices and experts. These recent efforts concerning

the user-friendliness of programming with logic paradigms are further strengthened by a

bi-annual “International Workshop on User-Oriented Logic Paradigms” (IULP), which

started in 2015.2

This special issue aims to highlight the importance of LP research that keeps the

user in mind and to present some of the directions such research can take. First, gain-

ing an understanding of the solutions of logic programs, or the lack thereof, is key to

solving problems with LP paradigms. This is facilitated by explanation and debugging

approaches. Second, LP education is a crucial topic, since well-designed tutorials as well

as teaching declarative thinking increase the understanding of LP by novices and can

thus grow the user base. Third, IDEs make the development of logic programs easier,

lowering the hurdle for the application of LP to solve a given problem.

Following an open call and invitations to submit extended versions of IULP workshop

papers, six papers were selected for publication in this special issue. The accepted papers

represent the different aforementioned topics, aiming at more user-friendly environments

for applying logic paradigms to solve problems.

The special issue opens with a survey paper (Fandinno and Schulz 2018) on explanation

approaches for the popular logic paradigm ASP. These can be divided into justification

2 See http://iulp2015.uni-leipzig.de/ and http://iulp2017.uni-leipzig.de/.
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and debugging methods. Justifications explain why an answer set is a solution to a

given logic program. In contrast, debugging methods identify why a logic program is

inconsistent and thus has no answer sets, that is, they identify errors in the way a

problem is encoded as a logic program. Explanation approaches can be useful for both

novice and expert users in understanding LP solutions.

Focusing further on novices, the following papers deal with ways of teaching logic

paradigms. The second paper of the special issue (Yuen et al. 2018) asserts that LP

is a viable paradigm to be taught to high school students as an introduction to com-

puter science. The authors show that students engage with LP in similar ways as with

other computer science paradigms, gaining similar skills: problem abstraction, represen-

tation of ideas and concepts in terms of code, and general reasoning. One hurdle for

novices to logic paradigms is the installation and setup of systems to compute solu-

tions to problems represented in such logic paradigms. The third paper (Wielemaker

et al. 2018) tackles this issue by introducing SWISH – a web front end for Prolog.

It also has a collaborative component, allowing users to work on joint programs. The

authors furthermore present two ways in which SWISH has been applied to provide tu-

torials to logic paradigms built on top of Prolog. The fourth paper (Marcopoulos and

Zhang 2018) also addressed the system setup hurdle by introducing onlineSPARC,

a web application for ASP. It allows users to save their logic programs in the appli-

cation and come back to them later as well as to perform various useful ASP tasks:

in addition to computing answer sets, users can query the logic program and produce

visualizations of problem solutions (i.e., of answer sets). The authors also report on

how they use onlineSPARC for teaching LP to students at high school and university

level.

For both novices and experts in LP, it is often cumbersome to find errors in a logic

program that cause the program to be inconsistent or lead to unintended solutions.

A novel debugging approach for the interactive identification and localization of bugs in

ASP is introduced by the fifth paper (Dodaro et al. 2018). The new debugging system

asks the developer a set of questions on expected answer sets, which is used to narrow

down the set of rules likely to cause the error. The authors also show that the debugging

is not affected by costly blowups during the grounding of logic programs, which is a

novelty. On top of this, the new debugging approach along with a user-friendly graphical

interface is integrated into the ASPIDE IDE for ASP.

Finally, the sixth paper (Rodosthenous and Michael 2018) presents the Web-STAR

web platform for story understanding, which is based on argumentation theory as a logic

paradigm: a story along with background knowledge is represented in the logical form of

argumentation and argumentation semantics are used to understand the story in more

detail, that is, to draw commonsense inferences about the story. Web-STAR also allows

for integration with other systems that rely on story understanding. In addition, it has

“social” features, such as a repository for public story sharing, commenting functions,

and collaborative story editing. Overall, this approach can be used for collaborative

development of storylines as well as educational purposes.

In conclusion, the contributions of this special issue all aim at providing a better expe-

rience for users and therefore making logic paradigms easier to use and more accessible.
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