CCP4 Software Automation Developers Meeting 28th March 2006

Minutes and Actions

Tuesday, 28 March 2006

Tadeusz Skarzynski (TS) welcomed everyone to the meeting. He stated that there were three aims of the meeting: to set goals, to set the tools to be used to achieve the goals and to set a timetable.

Outline of CCP4 - Keith Wilson (KW)

The organisation of CCP4 is complex. At the top is Working Group 1, which all PIs and heads of industrial crystallography laboratories in the UK are entitled to contribute. It meets annually at the study weekend, and about 40 people attend. The financial and scientific management of CCP4 needs more regular input than WG1 is able to provide, and so the CCP4 Executive was appointed for this level of management. The Executive meets 3 times a year, and deals with money, licensing and appointments. The Executive members are advised on scientific strategy by the Scientific and Technical Advisory Board. The CCP4 unit at Daresbury is part of the Computational Sciences and Engineering Division of CCLRC (recently moved from the Synchrotron Radiation Division, which is contracting as Diamond comes online). KW provides bi-weekly management of the Daresbury unit. One of the problems with this structure is that the roles of the Executive and the STAB overlap. It is clear that this management structure is a problem for the Daresbury unit.

KW then asked Peter Briggs (PB) to voice his concerns about the management structure. PB said that the CCP4 workload basically divided into two activities: support for the core and more interesting projects. The problem is how to allocated time between these two activities, for which they were receiving little or no guidance.

TS observed that the management of CCP4 was different from companies, as there were no timelines or goals. He noted that management need not be strictly "line management", but can be a more integrated "matrix" type of management. 

* The imposition of more timelines and goals should be something that is discussed by the STAB.

Review of CCP4 Automation - Charles Ballard (CB)

CB sees the automation functionality of CCP4 has developed in three generations; firstly, CCP4i and the meta-tasks, which have been in place for 7 years; secondly, isolated scripts and web services, which is the generation we are currently in; and lastly an integrated automation environment, which is where CCP4 should be heading. There are two molecular replacement (MR) automation projects in CCP4, MrBUMP, developed by Ronan Keegan (RK) and Martyn Winn (MW) and BALBES developed by Garib Murshudov (GM), Alexei Vagin (AV) and Fei Long (FL). MrBUMP has a particular emphasis on generating a variety of search models. In favourable cases it gives a one-button solution. BALBES implements a different approach. It concentrates on generating a database of models. The database of models could be exported for use with other MR protocols. There is one experimental phasing (EP) automation project in CCP4. EP has traditionally been a weak point in CCP4. This is now being addressed with the development of HAPPy, developed by Paul Emsley (PE), Daniel Rolfe (DR) and CB, for single-wavelength anomalous dispersion (SAD) phasing, using MLPHARE, PHASER and BP3. The CRANK EP automation project has also been imported into CCP4, however the future of this project is uncertain because the main developer, Stephen Ness, has returned to Canada and is no longer working in the field. XIA-DP, developed by Graeme Winter (GW), covers the data collection and analysis automation pipeline. The model building aspects of automation will use PIRATE and BUCCANEER, both written by Kevin Cowtan (KC), and ligand fitting algorithms (PE). The control of automation will come from the new CCP4i database backend under development by PB and Wendy Yang (WY).

Review of working parties set up at the Automation Meeting in June 2005 

Python Libraries and Wrappers (CB)

The aim of the python working group was to coordinate effort, share code and develop python libraries. However, at the initial meeting on 6th July 2005 it was clear that the priority for developers was to mature their own code before looking for shared functionality. Some code has since been spun out; the symmetry classes from HAPPy and the Driver class from XIA. The initial recommendation was to use pure python rather than mixing python with C/C++ routines. Now that people's code has matured it is a good time for another meeting, to see whether code sharing is now useful.

XML definitions and libraries (MW)

The web pages at http://www.ccp4.dl.ac.uk/automation/xml_wp.htnl contain samples of current XML, and some code for reading/writing XML.  The remit of the XML working party is to define the XML for communication between CCP4 programs: schemas for the content of XML files and the tools for writing and parsing XML files. 

Martin Noble (MN) asked whether CCP4 was happy to have libxml/libxml++ as dependencies. (No clear opinion expressed).

XML is currently used in CCP4 for communication in CRANK and in HAPPy. Code to generate XML output has been included in REFMAC and PHASER by the program authors. Versions of some key CCP4 programs (e.g SCALEIT, WILSON) have been modified by Stephen Ness and CCP4 to also generate XML output. These modified versions were not in the CCP4-6.0 release. However, the automation scripts are not always using the XML output from individual programs because the overhead of using XML libraries to read XML is large and considered unnecessary for the small number of parameters that need to be passed between modules. In summary, XML is being used for passing some types of information within pipelines, there is no major overlap between the XML used in different pipelines yet, and a variety of XML tools are being used. 

There then followed a long discussing about whether the remit of the XML working party was to define the XML schema, merely to provide a style guide, or just to collate the XML output being generated (with no guidance) by programs. MW was not comfortable with dictating schemas. TS thought that CCP4 should not shy away from setting standards. GM thought that standards should evolve and not be dictated.

Test data sets - Maria Turkenburg (MT)

Much test data is already available online. The PDB of course has it's own difficult to access structure factor deposition. There are the test datasets inherited from AutoStruct. The JCSG initiative has a structure gallery online, which has a vast amount of information displayed graphically and in great detail, including information on how the structures were solved. KC has a subset of data (20GB worth, 58 structures) derived from JCSG that he uses for testing BUCCANEER. ACORN also uses KC's 58 datasets for testing. However, the JCSG data can not be redistributed, so to use this data as the test data, developers must download the data individually from the JCSG website. HAPPy uses 8 SAD datasets for testing. BALBES uses its own database derived from the PDB. SPINE uses 23 datasets from YSBL: 18 are MR, 4 are MAD and 1 is SAD. A paper is in preparation on the SPINE results with these datasets. 

Model Generation - Charlie Bond (CBond)

CCP4i needs a task for model generation. It should allow selection based on sequence, enable editing of the models (including the use of CHAINSAW), and include normal mode analysis of structures to generate models. CBond gave a brief overview of TarO, which looks at orthologues, globularity, and predicts crystallizability. Unfortunately it takes an hour or two to run as there are many database calls involved. One of the side-effects of the program is to generate a good alignment, which should be able to be used for CHAINSAW. The CCP4i task for MR needs reorganisation and consolidation. It includes the functionality of model generation and data analysis, which should be hived off into other more relevant tasks or new tasks. 

Where does CCP4i fit into automation - Peter Briggs (PB)

Some of the elements that need to be addressed in the GUI are; the batch mode operation of CCP4i ; the presentation of output for easy interpretation; job history; and suitability for the incorporation of automation. PB believes that CCP4i requires substantial rewriting to respond to the challenges of automation and integrating with software like MG and Coot, however he also believes that this should be done by building on, extending and migrating the current code base (so as not to throw the baby out with the bath water). CCP4i was released 7 years ago and may not be extensible to the functionality that will be required in the future. PB suggested migrating to an open, modular architecture that separates the graphical from the non-graphical components. The GUI also requires better monitoring tools. It would be good to be able to link to output files and launch the appropriate view for the output. It would also be nice if the GUI offered analysis of the key results, and allowed interaction with running tasks, or enable restart from different points. The problem with implementing these changes is the question of the allocation of resources.

*He asked that the STAB set clear priorities and lobby for resources if they consider this project to be important. 

CB commented that the MOSFLM GUI is a good model for a new GUI for ccp4, as it has all the functionality of history management, using the correct method for viewing each of the types of output etc. 

GM commented that presentation is an integral part of automation. "Black box" crystallography should have minimal input but very good reporting of results, so you know what it was doing.

TS commented that there should be no distinction between the CCP4i (or new CCP4i) and the automation interface. 

*The problem of what to do with the GUI should be discussed by the STAB and action decided upon. 

CCP4 database development - Wendy Yang

The development of the CCP4i database is part of Bioxhit. It includes extended tracking and storage of data, and should allow access to the CCP4 database from non-CCP4 applications. The choice of technologies is a client-server architecture, XML used as the messaging technology, and SQLite as the database because this is a single file on the file system, and so is easy to copy.

External activity update (Phenix)

Automation in Phenix - Airlie McCoy (AM)

AM demonstrated the PHENIX AutoSol Wizard, which combines data preparation, HYSS, SOLVE, and RESOLVE for the solution of a structure by SAD automatically. The Wizard control python objects are relatively new and under development. They can be run without the graphical interface from the command line, and running from the command line and graphical interface combined. All the information for running the Wizard is contained in the directory from which the Wizard was run, so can be copied across systems.

Report from Phenix Meeting - Paul Emsley (PE)

PE attended the PHENIX meeting in San Francisco from March 19-23.  There were 12 developers involved in the meeting, although not all are directly funded by PHENIX. He commented that PHENIX and CCP4 seem to have converged on developing similar functionality. COOT is to become a 3D graphics viewer in PHENIX. 

CCP4 Pipelines currently created (PE)

Molecular Replacement - MMASS - GM

The BALBES project aims for complete MR automation. It incorporates a database of domains that have been manually checked, and will be released at the end of May. It consists of Fortran source code with python wrappers. Other developers (including PHENIX) will be able to use the domain database. 

Molecular Replacement  - MrBUMP - MW

The progress since the last meeting is that alignment has been improved, poly-Alanine models added, and network dependence has been altered (in that the initial FASTA search can be done locally). In the future, MrBUMP should loop over possible spacegroups, it should have a Windows port, the alignments could be even further improved, it should have the ability to do MR with complexes, and model generation should be able to identify flexible loops.

Experimental Phasing - PE, Kevin Cowtan (KC)

HAPPy is currently using SHELXD for substructure location, other programs will be added (ACORN). It performs SAD phasing using MLPHARE, PHASER and BP3. Together with PIRATE, BUCCANEER and COOT, will form the EP structure determination pipeline.

KC presented latest developments in PIRATE (works very well for phase improvement, has some issues to address for NCS averaging) and BUCCANEER, which is very effective in fitting helices. Further development plans (different target function for strands, fitting of side chains, refinement, etc) were presented and discussed.

Wednesday, 29 March 2006

Discussion on General Strategy for Software Automation - GM

Complete automation means: given the data (results of diffraction experiment, sequence, crystallization conditions, ligands and metals), solve the structure (build, refine and validate). In the CCP4 (and PHENIX) remit, it doesn't include data processing. GM emphasised the importance of feedback between Molecular Replacement and Experimental Phasing in the automation process. Automation should be based on a knowledge base consisting of three components: structural knowledge e.g. knowledge of domains, multimers, solvent content; chemical knowledge e.g. valence bond chemistry, and possible chemical modifications; and protocols and structure solution techniques. For automation, the required information must be passed from one stage to another and in the absence of this information it should be able to be regenerated.

Garib's presentation formed a basis for a long discussion about various aspects of the proposal.

Martin Noble (MN) was concerned that such a system, linked to a extensive knowledge base, would be more suited to running as a service rather than as a local application, however GM said that the prototype knowledge base currently created in York was less than 100MB. MN suggested that it might be possible to have different sizes of knowledge base for different systems.

TS asked whether this strategy should be one that we should adopt for CCP4.

CB said that the strategy was so general it was difficult to buy into. Developers could carry on doing what they are currently doing and still fit into the strategy. The strategy had no concrete suggestions for action or estimations of timeframes.

MW said that there was a need for more coordination of automation efforts and a need for more guidance on what the user wants in the way of automation.

TS suggested that we see this "overall vision" of CCP4 Automation as a general framework for more detailed tasks to be carried out by specific teams with  concrete goals and timelines. As long as the teams coordinate their activities and there is effective project management (KW, Team Chairs, The Executive, STAB), we will be able to achieve the general goal of transforming the CCP4 suite into a cutting edge, easy to use, robust and integrated system. Individual programs should be hidden behind task and pipeline interfaces, which must be intuitive, minimalistic and effective, with dynamic display of results, providing feedback and flagging problems. Automation of principle tasks must incorporate decision making based on encapsulated knowledge and crystallographic expertise. Although first pipelines are taking shape, there is a list of issues which must be resolved, including transformation of the GUI and project tracking, display of results,  development of knowledge base(s), etc.

Actions

Working groups 

It was decided not to continue the activities of the Model Generation working group, and set up a Molecular Replacement working group, chaired by Garib Murshudov, instead. 

Paul Emsley will chair a new Experimental Phasing working group, and the two groups will coordinate their work with the aim of synchronising the two paths of structure determination within CCP4. The EP team will also continue the development of model building and completion pipeline.

The Python and XML working groups will continue their work lead by Charles Ballard and Martyn Winn.

Peter Briggs will coordinate a new GUI working group, which would focus on GUI provision, in particular identifying current and future needs for interfaces, and investigating compatibility between different graphics and graphical interfaces projects.
It was decided not to continue the Test Data Sets group, with the MR and EP teams creating their own sets, as required, with Maria Turkenburg's help.

Management

The activities of the working groups will be coordinated by Keith Wilson (KW), in consultation with the Scientific and Technical Advisory Board (STAB) and The Executive. The working groups will organise their own meetings as required, and let KW and STAB know about project progress.

STAB recommend that regular, quarterly updates are created by the team chairs and a closer interaction between the chairs and the STAB members is established to discuss project directions and priorities.  There is a special need to discuss and decide about the future development of CCP4 GUI and its resourcing.

Future Meetings

The next annual Software Automation review will be closer integrated into the general CCP4 Developers Meeting, with joint discussions and decisions on the closing day of the meeting.

Airlie McCoy & Tadeusz Skarzynski

(for STAB)
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