
CCP4 Cloud

for macromolecular structure determination 

online

Eugene Krissinel

CCP4, Resarch Complex at Harwell, RAL, UK


eugene.krissinel@stfc.ac.uk

November 22, 2022



CCP4 stands for "Collaborative Computational Project No. 4 in Protein Crystallography"


One of several CCPs set up in the UK to advance and support scientific software 
developments 


CCP4 is not a single group in RCaH-Rutherford but a world-wide collaboration of developers 
and users


CCP4 was formally set up in 1979 to support collaboration between researchers working on 
MX software in the UK, and to assemble a comprehensive collection of software to satisfy the 
computational requirements of the relevant UK groups


CCP4 was originally supported by the UK Science and Engineering Research Council 
(SERC), and is now supported by the Biotechnology and Biological Sciences Research 
Council (BBSRC).


The project is coordinated at the Scientific Computing Department of STFC UK

What we are



Core Group @ RAL/Harwell (Oxford)
maintain and support software suite

application and infrastructural software developments

collaborate with Diamond on beam line deployment of CCP4 
software and joint developments

educational outreach

maintain CCP4 resources such as the CCP4 bulletin board

MRC/LMB (Cambridge)
data processing software (Mosflm, Aimless)

refinement software (Refmac)

model building (Coot)

Phaser group (University of Cambridge)

University of York, Newcastle University
Software developments (CCP4mg, Modelcraft, Privateer)

CCP4 GUI-2 developments

Associated projects
Experimental Phasing from Leiden (Crank-2)

Arcimboldo MR Software (Barcelona)

Ab-initio and automatic MR, University of Liverpool (AMPLE)

Arp/wArp (EMBL-Hamburg)

SHELX (Goettingen and Barcelona)

PDB-Redo (NKI, the Netherlands)

CCP4

Cambridge

York

Liverpool

Who we are

Newcastle



ca. 25,000 users
Schools and Workshops

Where we are



Density Modification

Experimental 
Phasing

Molecular 
Replacement

Model Building

Data Processing and 
Reduction

Structure Analysis

Refinement

Crystallisation

Data Collection

Deposition

~500 components

CCP4 Scope

Probably the largest MX Suite



Three interfaces to the CCP4 Software Suite

1. CCP4i – original interface developed 
around 2000 - discontinued

2. CCP4i2 – new graphical 
desktop interface (2016)

3. CCP4 Cloud, browser based (2019)

CCP4's many user interfaces



Why Cloud?

Growing software complexity
Supporting wide variety of computing platforms is difficult

Full installation with 3rd party databases and software is difficult

Growing software demands

Data logistics and team working

Security

Modern automatic methods require more CPU and memory than most local setups can afford

Growing volumes of data from modern sources are difficult to 
handle locally

File exchange in distributed collaborations is usually a mess

Local data and project archives have usually a short life time

Increasingly more difficult to distribute for 
modern systems and corporate environments

Cloud solutions are safer, getting preferential 
in industry



What is CCP4 Cloud

A system for solving X-ray structures online using common web-browsers

Main features

Current limitation

Software, resources and data as a service: go-and-use

Cross-platform: can be used on all Windows, Linux, Mac OSX, tablets and smartphones

Rich project development functionality

All stages of structures solution: from image processing to PDB deposition

Integrates access to web-resources such as PDB and AFDB

Facilitate team work by sharing projects in real time

Can be run locally

Can be installed in a lab, institute or firm

Highly configurable and adaptable to using mixed distributed computational resources

Integrated documentation and tutorials

Local installation of CCP4 is required for using Coot and some other desktop applications

Availability
Publicly available at https://cloud.ccp4.ac.uk 

Part of standard CCP4 distribution package starting from 7.1 release series (since June 2020)

https://cloud.ccp4.ac.uk


The Grand Idea

work anywhere

with anything

get power from 
the Cloud



Look around CCP4 Cloud

Look around CCP4 Cloud



Look around CCP4 Cloud

Start right!
CCP4 Cloud icons in CCP4 7.1+ setup

CCP4 Cloud 
on your machine 

(no internet)
CCP4 Cloud 

on remote servers

CCP4 Cloud 
configurator/
maintainer

If started from direct URL https://cloud.ccp4.ac.uk:

No Coot No DUI No CCP4mg

Only direct URL  
(no local CCP4)



















Automatic structure solution in CCP4 Cloud

Demo Drive:

Automatic Structure Solution



Automatic structure solution in CCP4 Cloud

Why Automate?

Avoid the routine
Similar targets → similar data → similar actions

Mitigate incompetence
Decision making in complex projects and workflows (strategy)

Choose the right tool for the task (tactics)

Cope with multiple options (ambiguity)

Choose right parameters (expertise)

Save personal time
“Start-and-forget”

The result
Works in standard cases (no crystal pathologies, good diffraction, close templates)

May give further ideas even if fails



Automatic structure solution in CCP4 Cloud

Automation Level 1: Pipelines (super-scripts)

Xia-2

Image 
Processing

Experimental  
Phasing

Crank-2

Model  
Building

Buccaneer

Arp/wArp

CCP4Build

Nautilus

Modelcraft

Refinement and 
Validation

LORESTR

DIMPLE

Zanuda
BALBES

MoRDa

MrBump

Arcimboldo

Molecular  
Replacement

Simbad

Slicendice



Automatic structure solution in CCP4 Cloud

Intelligent next step 
suggestions based 
on in-built logics of 
project development 
and analysis of user 
actions

CCP4 Cloud learns your habits 
as you go …

Automation Level 2: Project Navigation



Automatic structure solution in CCP4 Cloud

Automatic development of 
structure solution projects 
based on available data 
and their properties

Automation Level 3: Project Development





Introduction in CCP4 Cloud projects

Introduction in 

CCP4 Cloud Projects



Data 
transfer

Branching

Add new job

Clone selected job

Delete selected job

Collapse long branch in folder

Add remark

Highlight current branch

Toggle multiple job selection

Open job

Stop job

Reload project

Help

Structure solution roadmap













Final remarks

Final Remarks



Final remarks

Scope of Tasks

Image Processing

Data Scaling and Merging

Molecular Replacement

Experimental Phasing

Density Modification

Model Building

Ligand fitting

Refinement

Validation

PDB Deposition

Total 75 tasks 
and counting



Final remarks

Development is largely finished, but not completed …

• new tasks are being added on demand


• most of functionality is developed as addition to 
existing tasks, e.g.,


- no task for Patterson maps - they are calculated as part 
of data import 

- no task for peak finding - done automatically at every 
refinement 

• the overall scope is equivalent to desktop solutions

~



Documentation

• Task Reference and User’s Guide


• Integrated


• Cross-linked


• Demo projects and data


• Tutorials


• Designed for self-learning and using 
at Schools, Workshops and Courses


• Open for additions and corrections

Contribution by 
Maria Fando



Power in community

CCP4 Clouds are many

• Main CCP4 Cloud instance at CCP4-Harwell from 2018:

- Over 3,000 user accounts 
- Over 70,000 jobs/year 

• 5 CCP4 Cloud instances at partner sites, including industrial sector

RAL-Harwell 

EMBL-Hamburg 

Crick-London 

Uni Newcastle 

Uni Exeter 

Pharma USA



The final pitch

To Cloud or Not To Cloud?

Today, it is trickier to say why not …

Why to Cloud? Easy: 

Megaflops, Gigabytes, nothing to setup (go-and-use),


no maintenance, data backup,

 24/7 from any device and anywhere! Forever!


 * and free for you (CCP4 Cloud only)

* and it is green (save our environment!)
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