CCP4 automation Steering Technical Advisory Board meeting on 30 September 2004

(Radisson SAS Hotel, Manchester Airport)
MINUTES
1. Meeting of the STAB committee

Present: Airlie McCoy (Cambridge), Paul Emsley (York), Tadeusz Skarzynski (GlaxoSmithKline) – chair.
Apologies: Charles Bond (Dundee) - delayed flight.
The STAB members discussed the progress of the Automation Project so far and the remit of the committee. Several different views were presented on the remit, ranging from only providing “hands-on” technical and scientific advice to programmers directly involved in the Automation Project, to reviewing strategic goals and providing recommendations to the whole range of software automation activities involving CCP4 staff. These would include coordination of effort funded by external projects like BioXHit, SPINE and eHTPX within CCP4. Written comments from Charlie, emailed to STAB before the meeting, were also taken into consideration.
After some discussion it was agreed that a remit, which included both aspects: providing the scientific support to the automation activities within CCP4 and trying to synchronize the different  
automation projects, would be the most effective option. Airlie, Paul and Tadeusz decided to present this view to the CCP4 executive and to ask for clarification. 
A need for clear definition of roles and responsibilities within the Automation Project was also identified and a clarification of this issue anticipated from the executive at the joint meeting.

The conclusions were later discussed with Charlie Bond, who fully supported them. 
2. Extended STAB meeting
Present: STAB, Charles Ballard (DL), Peter Briggs (DL), Maria Turkenburg (York), Norman Stein (DL)
Tadeusz addressed the remit of the STAB committee as:  (1) Direct the automation project in CCP4. (2) Give advice based on our experiences with other projects (3) Coordinate the management of different automation projects, including the data management and molecular graphics projects.

Tadeusz then asked for a brief update on progress since the last meeting from Charles, Norman, Peter and Maria.
Charles said he had been unable to commit much time to the automation project because of the lack of staff at Daresbury over the summer (including Alun's departure), the release of CCP4 5.0, and preparation for promotion interview. He emphasized the problem of insufficient staffing level at Daresbury. 
Norman said the pressures of the CCP4 5.0 release have also meant that he has had little time for automation, and instead had been porting Clipper and Pirate to Windows. In the last few weeks he has been writing a Python script for automating Amore, using Graeme Winter’s framework (developed for DNA). Amore was chosen as a target for automation because Amore is a self-contained project, and is a good way of becoming familiar with the Python scripting language. There was some discussion on the usefulness of automating Amore, but it was concluded that Amore is useful for simple molecular replacement problems because it is fast, and therefore automation of it is a useful exercise, provided it is not pushed too far for difficult problems. Norman is getting advice on crystallography from Martyn, Charles and Maria, and using data from Maria's tutorials.

Pete has been looking into data management issues and a further development of data transfer protocols between future, automatic CCP4 tools. Also, how they can be integrated with, and/or communicate with CCP4i. His work is a part of the BIOXHIT initiative.
Maria has been looking at MR, including issues of model selection, data analysis, and the tools at EBI (off-web access). The issue of the restrictive licensing of the EBI software was raised. CCP4 was a special license for SSM. The possibility of getting/exchanging test data sets with Phenix was raised. The automation project needs a collection of datasets representing a range of difficulty for MR and other structure solution methods, and some way of searching the properties of this collection. In a similar way, Maria was looking at the requirements for MAD phasing before the summer.

Tadeusz then asked what the prospects were for the immediate future.
Charles would like to spend more time on the automation project, but the allocation of time will depend on the number of "bodies" at CCP4. It is not clear whether his time will come as one, two, or three days a week, or as full time for several weeks at a time. This requires clarification from the executive. His immediate goals are to review the technology out there (e.g. CHART), coordinate Norman and Graeme, and get some momentum behind the project.

Norman is committed to 20-25% general support of CCP4 core activities in his contract, but in reality has spent only one of the last five months on automation (i.e. a reversal of time apportioning). However, Tadeusz suggested that getting to know the suite was a valuable exercise for progress in automation, as well as necessary for support of the core. 

Tadeusz concluded that CCP4 needs to rely on other resources because CCP4 staff are fully stretched supporting the suite. Charles said that they are already exchanging ideas about the automation of BP3 with Leiden, but to exchange on an equal basis they need to show that something is being done in Daresbury. 

3. Review of general software automation issues 
Present: STAB (including Charlie Bond), Charles Ballard, Peter Briggs, Norman Stein, Maria Turkenburg, Martyn Winn (DL), Ronan Keegan (DL), Graeme Winter (DL). 

Tadeusz started the wider meeting by saying that the lack of activity on the automation project lay partly with the pressures on CCP4 staff, partly in the delay in hiring staff, and partly in the lack of direction given by the STAB committee. Tadeusz then asked what the "vision" of the CCP4 automation project was.
Charlie said the aim was to have a modular system that allowed programs (either CCP4 or not) to be strung together in a framework. Simple crystallography problems should be done with minimal effort, more complicated crystallography projects should be tackled with a series of meta-tasks that automation part of the structure solution. Conceptually, automation is a large script. They have been putting together such a system in Dundee, and can solve a SAD structure automatically.

Tadeusz agreed that this is the preferred model, i.e. a bottom-up, evolutionary approach, where easy meta-tasks are first automated and they progressively joined with more and more sophisticated decision making. He underlined the need for a CCP4 standard for information transfer between crystallographic programs, similar to the CCP4 standards on X-ray data and map file formats, and use of PDB and mmCIF within the suite. XML is the most obvious candidate for this.
There was a discussion on the detail of how flexible automation should be in its ability to swap between different software for equivalent tasks. A high level branch point between options (e.g. Use Amore or Phaser for MR) is easy to script and leads to a simple data model, whereas deep branch points (e.g. Use Amore or Phaser for a translation function) leads to difficult scripting and the requirement for a complicated data model (i.e. a reformatting operation between the data types for the different programs). It was agreed that there was no need for the same API for deep branching.

4. Presentations – part I
Graeme presented his work in DNA. He has developed Python objects to facilitate the incorporation of keyword input Fortran programs into a Python script. The generation of keyword input, scheduling and parsing of XML tagged output (either from the log file or from separately generated files) can all be done using objects derived from a common Python object. This framework was originally developed for the DNA (automatic data collection and processing) project. However, as the DNA project has grown and others have become interested in using the framework, it is now clear that it needs an overhaul, and Graeme would like to re-write DNA as XIA  (Crystallographic Infrastructure for Automation). He also described two potential models for users to interface with the automation tools. One is a as "work-flow" tool, basically a flow-chart system where users drag boxes of jobs with well defined input and output types onto the work surface and link them in the required manner. The other method is an "agent", which operates by asking the user questions about how the user wishes to proceed, given the data that they have. Both can be based on the same underlying scripts. There was a great deal of discussion during the talk about the need for an XML “ontology” (an agreed meaning and presentation of crystallographic data types, e.g. “cell”, “resolution”, etc.). Graeme seemed to be putting much more emphasis on this than members of the STAB could see was necessary. However, it was generally agreed that the experience gained from the DNA work would greatly benefit the CCP4 automation project, especially the use of Python-based tools and use of XML for information transfer.
Maria presented her work on workflow analysis for MR, looking at the prior assumptions, data analysis, model selection, and oligomeric state of the proteins. She has also been "getting to grips with Phaser". The oligomeric state of the protein is a difficult problem, both from the point of view of what is in the asymmetric unit vs. what is in the model, and from the point of view of determining the biologically relevant oligomeric state at the end of structure solution. She is also looking at  the way that MolRep edits pdb files. There were quite a few suggestions for improvements in Phaser, noted by Airlie.

5. STAB lunch meeting with CCP4 executive
Tadeusz summarised the discussion and conclusions of the STAB meeting and ask the executive to present their view on the STAB remit and the range of responsibilities for automation projects within CCP4. A brief discussion revealed that the executive’s view was in complete agreement with the general formula worked out at the STAB meeting. 

Jim Naismith summarised the discussion saying that software automation STAB is expected to set targets, provide advice and monitor progress of the automation efforts within CCP4, including those funded by external bodies like SPINE and eHTPX. 
The executive realises the need for more people to be hired to work on the core CCP4 support and the automation projects. Charles Ballard will be a contact person for the CCP4 automation project, and he will work closely with Peter Briggs and the BIOXHIT-funded person(s).

Tadeusz will be a contact person for STAB, until the next STAB chair is chosen. 

The decisions of the CCP4 executive about coordination of CCP4 software automation were announced at a joint meeting with all CCP4 staff taking part in the STAB meeting.
6. Presentations – part II
Norman presented his work on the automation of Amore. The script does Matthews ( AutoAmore for first molecule ( Amore for extra molecules, extra translations ( final round of fitting ( apply R&T to pdb ( merge pdb files ( check for clashing (with DISTANG and CONTACT). The automated feature is thus the ability to look for more than one molecule in the asymmetric unit, and the streamlining of the results. At each stage the solutions are stored in order of correlation coefficient. The criteria that are used to determine whether solutions are unique are: for rotations only, solutions must differ by more than 10 degrees in each of alpha beta and gamma, and for rotation and translation solutions, angles must differ in the same way and translations must differ by more that 0.03 in each x y and z. Paul pointed out that this means that NCS translations are rejected. There was some discussion about these criteria. Airlie commented that it was important to keep in mind that this automation script was for simple MR solutions only, where the solution was trivial, and that these criteria were sufficient in such cases. Paul and Tadeusz pointed out that Phaser would be used for more challenging MR tasks.
Ronan presented his work on bulk structure modelling using HPC and Grid technologies for MR. The automation task he has been developing looks for similar sequences in the OCA database, then performs modelling using energy minimization in modeller before passing these models to MR. There was unanimous agreement from the STAB that such an approach is unlikely to be successful, and that the best models for molecular replacement are those that simply delete atoms from the model where there is discrepancy in sequence between model and target. Ronan perceives the main issues as (1) Searching for models, which test to use for homology (sequence based, structure based (CATH, SCOP, Super family) or SSM based. (2) How to adjust models (modeller? molrep?) (3) Applying filters at each stage, need a consistent scoring system, so that only the best results are passed on (4) How to judge the success (will it refine?) 

Pete presented his work on databases for handling automation results, which is part of EU Framework 6 BIOXHIT project. The aim is to go from the current architecture, where programs are interacting though files to a database handler (now generally called a "broker"), building on the existing CCP4i project history. This is not called a database anymore, but what Graeme calls a "data bucket". He has developed a prototype database handler to explore various issues such as socket communication, authentication etc. A data management programmer will start work on 1st November 2004. His concern is how automation will interface with CCP4i. Will it be a pick-up and put-down system between the two methods, or controlling tasks, or more integrated?

Tadeusz ended the meeting by thanking all the contributors and saying that it was important to maintain the momentum generated by this meeting, to actively continue discussions by email, and to meet again within 3 months.

