       CMPE 542 AUTOMATED THEOREM PROVING

      2.10.2007
PROJECT

This project is about making research on a specific topic (ATP systems that learn from previous experiences), developing a novel system, and writing a paper. The first step is reading a survey paper about the topic, which discusses several issues in incorporating the learning paradigm into theorem proving. Following this, you will determine a particular aspect of the topic as your research area under the guidance of the instructor and read several papers related to the selected area. A literature survey will be prepared by summarizing the papers read. When the literature part is completed, you will begin developing your own project. A proposal which describes the system to be developed will be prepared. An important point is that the proposal must contain novel ideas in addition to the techniques used in the literature. Then the proposed system will be designed, implemented, and tested. The final part of the project is writing a paper about the proposed ideas and the developed system.
The project starts at 2.10.2007. The project will be done in groups of a typical size of three-four persons. Each group will have a meeting in itself (without the instructor) on a particular date/time each week (referred to as “group-meeting”). The first thing to do is forming the groups and determining a meeting time. Please inform me about these until 4.10.2007. Also, on some weeks, there will be meetings with the instructor following the lecture hours (referred to as “instructor-meeting”).
The progress of the project is as follows:
· Phase 1: Literature survey (Part 1)
· Each member of the group will completely read the survey paper “Learning from Previous Proof Experience: A Survey” by J.Denzinger, M.Fuchs, C.Goller, S.Schulz, which is on the course web page.
· Then the group members must discuss the paper on the group-meeting date. The discussion should aim at understanding the paper, determining the parts interesting for the members, and identifying a topic that the group as a whole wishes to work on.
· There will be an instructor-meeting with each group. During this meeting, we will discuss on identifying a suitable topic and determining the literature that should be analyzed for each group.
· Important: The scope of the project will be limited to first-order predicate logic. Do not consider other higher order logics. Also, most probably, the system that will be developed will be a resolution based theorem prover.

Outputs of the phase:

· None

Deadline:

· 9.10.2007
· Phase 2: Literature survey (Part 2)

· Each member of the group will analyze some of the papers referenced in the survey paper and some other papers that he/she will find. The analysis should aim at pinpointing a concrete aspect of the topic on which the group intends to work.
· The group will determine the project topic.
· The group will identify papers (3 papers/member) to be read related to the topic. The papers selected should not be restricted by the references of the survey paper; at least half of them must have been published after the survey paper. Also, at least half of the papers must be journal papers.

· The papers should be assigned to group members equally. Each person will read only the papers assigned to him/her (not all papers), but must know the details of all papers.
Outputs of the phase:
· Title of the project topic
· List of the selected papers. Each paper must be accompanied with a 1-paragraph explanation about why the paper is relevant to the selected topic.
Notes:

· It is important to determine an appropriate project topic. You should have intention to work on that topic and the topic should not be too broad not allowing to develop a project in one semester. You can consult the instructor on this issue. It is not possible to change the topic after this phase.
Deadline:

· 16.10.2007
· Phase3: Literature survey (Part 3)

· Each group member will prepare a 1-2 pages long summary of each selected paper (each summary must be at least 1 page and must not exceed 2 pages). Do not write the summaries just for the sake of writing; instead include all the important parts in your own wording.
· The group will prepare a single summary of about 3-4 pages long covering all the papers read. Do not put the individual summaries already written one after another; instead combine them in a coherent fashion. Follow the style used in journal papers.
Outputs of the phase:

· Paper summaries and final summary

Deadline:

· 23.10.2007
· Phase 4: Proposal

· The group will prepare a project proposal describing the details of the approach proposed and the system that will be developed. The proposed approach should be a continuation of the methods and techniques you have acquired during the literature survey and must contain novel ideas. The proposal must show explicitly what will be done and how it will be done. As a guideline, the explanations about the contents of proposals in the document http://www.cmpe.boun.edu.tr/~gungort/project progress document.doc can be followed.
· The group will prepare a schedule showing how the project will progress. The schedule must be on a weekly basis. It must indicate, for each week, the explanation of the work that will be done and by whom.
Outputs of the phase:

· Proposal

· Schedule

Notes:

· The proposal and the schedule must be realistic. The proposal will guide you during the development of the project, and the timings and the division of the work indicated in the schedule will be followed.
Deadline:

· 30.10.2007
· Phase 5: Development

· This phase is the development of the proposed project and building a complete system. The development should consist of the design, implementation, and testing steps. The project will be developed incrementally in such a way that it will progress each week under the control of the instructor.
· The phase will begin with the following steps:

· Analysis of TPTP (Thousands of Problems for Theorem Provers) library (http://www.cs.miami.edu/~tptp/). This library contains standard theorems used by provers and the proposed system will be tested on these. The task of the group is to install, run, and experiment with this library.
· Analysis of Otter theorem prover (http://www-unix.mcs.anl.gov/AR/otter/, http://www.cs.unm.edu/~mccune/otter/). This is a famous theorem prover and it will be used to compare the results of the proposed system with those of Otter. The task of the group is to install, run, and experiment with Otter.
· Design and implementation of a simple ATP. This will be considered as the initial system and it will be improved incrementally.

· There will be periodical instructor-meetings with the group members (about in 2-weeks periods). All members of a group must participate in these meetings. The progress in the project upto that time and how it will continue will be discussed.
· A progress report of about 5 pages long will be prepared before each meeting. The report will be sent to the instructor at least 1 day before the meeting.
Outputs of the phase:

· Progress report (for each meeting)
Deadline:

· 25.12.2007
· Phase 5: Paper writing

· The group will write a paper describing their work and their contribution to the literature. The introduction part of the paper will be similar to the combined summary already prepared in Phase 3. The size of the paper will be about 30 pages long. Follow the format given in http://www.springer.com/authors/jrnlstylefiles.
· The paper will be written in two weeks. After the first week, the initial version of the paper will be read and commented by the instructor. Then the paper will be finalized in the next week.
Outputs of the phase:

· Paper (each week)

Deadline:

· 8.1.2007

Notes:

· The project will be done in groups, with a typical size of three-four persons. It may be difficult to complete the project with a group of one or two persons. The project groups must be formed and the instructor must be informed in a few days after the project starts.
· There will be group-meetings each week, starting by the week 2.10.2007. Determine a meeting time and inform me. Each member of the group must participate in these meetings. Also, following the week 30.10.2007, the work done within each week will be reported via a progress report. Each report will be prepared by a different group member according to a schedule.
· All reports and documents that will be prepared during the project must be written using 12 point font size, Times font style, and single line spacing. The content of each report must conform to the purpose of the report; it must not be written just for the sake of writing. The reports about the literature must be written in your own words, instead of replicating their contents.
· In all reports (e.g. the list of selected papers in Phase 2), the references must be given with full information (paper title, author(s), journal/conference/book name, volume no, page numbers, year).
· Note that it is not easy to read and fully understand a scientific paper. Therefore during literature survey, you should read the papers carefully and keep important parts of the papers in your mind, since the rest of the project will depend on this knowledge.
· The deadlines indicated above are strict.
· In the development phase, you can use any programming language and environment you like.
· Some locations that can be used for literature survey are as follows: The internet sites CiteSeer (http://citeseer.ist.psu.edu/cs – Scientific Literature Digital Library), Scirus (http://www.scirus.com/srsapp/ – Science Specific Search Engine), Google Scholar (http://scholar.google.com/) and Boğaziçi University Library Electronic Journals (http://www.library.boun.edu.tr/ElectronicServices.html), or the journal section of Boğaziçi University Library.
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