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Overall Theme

Management

Software Architecture considerations

Interoperability & OMG

Workflow

What’s it got to do with a beamline

This Talk



We are not:

– OO experts

– UML experts

– Early adapters of anything

We are: 

Keenly interested in improvements



LIMS Modular Construction

DB-API

GUI  INTERFACES

Data Base

Data Model

XML

XSL

SQL

HTML

Java Servlet
Dialogue with 
User

Database 
Transactions

UML



The key, top-level components of the LIMS API are: 

To describe Work at a high level 
To describe Work at a low level 
Classes to represent the Materials. 
Classes to implement the Work. 
Classes which record the Work results. 
A Work Engine  
A Storage Engine

DB-API



Web server

Database

Data access API loosely typed, supports metadata queries

Generic 
User

Interface

Specific User Interface

API for Laboratory Operations

Data model API (strongly typed)



Modular Construction

System Administration

Setup & Configuration

Security

Projects & Users

Workflow

Bioinformatics

Sample Management

Inventory 

Management

Instrument 
Management

Reporting

Visualization 
data mining

Training Documentation 
and SupportScheduling

Mobile Data 
CollectionData Capture

Reference Data

Data Base

GUI  INTERFACES

DB-API



“Business Modelling 
and UML – Hype vs. 
Reality”





Project Management

All Projects have competing constraints

Time, Costs and Functionality

Constraints management – key to success

Must Have

Should Have          MoSCow

Could Have

Some requirements may slip to meet constraints

Pareto Principle

80% benefit achieved with 20% of effort



Architecting a dog house

Can be built by one person
Requires

Minimal modeling
Simple process
Simple tools



Architecting a house

Built most efficiently and timely by a team
Requires

Modeling
Well-defined process
Power tools



Many stakeholders, many views

many things to many different interested 
parties

end-user
project manager
system engineer
developer
architect
maintainer
other developers

Multidimensional reality
Multiple stakeholders

multiple views, multiple blueprints



Lifecycle Phases

time

Inception Elaboration Construction Transition

Inception Define the scope of the project and 
develop business case

Elaboration Plan project, specify features, and 
baseline the architecture

Construction Build the product
Transition Transition the product to its users



Architect/Management

Not just a top level designer
Need to ensure feasibility

Not the project manager
But “joined at the hip”

Not a technology expert
Purpose of the system, the “fit”

Not a lone scientist
Communicator



Team Charter

Defining the software architecture
Maintaining integrity of the software
Assessing technical design risks
Proposing the order & contents of 
iterations 
Consultation of stakeholders
Assist in future product definition
Facilitating communications



What does the architect need

Experience
software development
domain

Pro-active, goal oriented
Leadership, authority
Architecture team

balance



Models

Models are the language of designer, in many 
disciplines
Models are representations of the system to-be-
built or as-built
Models are vehicle for communications with 
various stakeholders
Visual models, blueprints
Scale
Models allow reasoning about some 
characteristic of the real system



System Architecture

Logical View

End-user
Functionality

Implementation View

Programmers
Software management

Process View

Performance
Scalability
Throughput 

System integrators

Deployment View

System topology 
Delivery, installation
Communication

System engineering

Conceptual Physical

Use Case View



Architecture and the UML

Organization
Package, subsystem

Dynamics
Interaction
State machine

Design View Implementation View

Process View

Components 
Classes, interfaces,
collaborations

Active classes

Deployment View

Nodes

Use Case View
Use cases



There will not be consensus on hardware platforms;
There will not be consensus on operating systems;
There will not be consensus on network protocols;
There will not be consensus on application formats.

There must be a consensus on interoperability.

The Focus is Interoperability



OMG Model Driven Architecture



OMG History



UML_to_Schemas (XML) 2002 using XMI



Models_to_Java using JMI 2002



Middleware Salad Bar

Tiny fragment of the landscape



“Promise” - this looks good

“Hope” - this seems to work

“Confidence” - this really does work

“Fear” - I might be left behind

“Commitment” - I am in the game now

“Concern” - there seem to be some problems

“Depression” - this isn’t easy, and now we are
invested

“Perspective” - it has strengths and weaknesses

- we should proceed accordingly

Stages of new technology



UML Diagram Types

UML Views UML Diagrams

Static View Class Diagram

State Machine View Statechart Diagram

Activity View Activity Diagram

Use Case View Use Case (and Diagram)

Interaction View Sequence Diagram

Collaboration Diagram

Physical View Component Diagram

Deployment Diagram

Model Mgt View Package Diagram



www.eclipse.org/uml2

www.eclipse.org/vep

http://www.eclipse.org/gmt/



XPDL

Workflow



What is Workflow

A characteristic of an environment that can benefit 
from workflow, is the presence of many different tasks 
and activities, where information must be passed 
between these according to a predefined set of rules. 

From the WfMC, the Workflow Management Coalition



Sequence Diagram

Constructing sequence diagram should just be a 
matter of connecting messages from your scenario in 
the right order:



JAWE Java Workflow Editor





Techniques to Implement Workflow

Starting point is XPDL, as modeled in an XML 
Schema.
Use FUUT-je, a text/code generation component 
for GMT, to transform the schema to a UML class 
diagram.
Generate Java code from the UML model.
Develop a UML class diagram for the Workflow 
Enactment service.
Generate Java code from the UML model using 
FUUT-je.



The XPDL Model



equipment timing

beam steering

slit drives

beamline monochromators

endstation instrumentation

movable photon masks

Temperature monitoring

radiation monitoring

beam shutters.

What is all this to do with 

Instrument 
Management



“Instrument 2”

Sensors

Controller

Instrument
Middleware

Transport (IP or other network)

Data Acquisition 
Code

Reduction 
Code

Analysis
pipeline

Storage
(Data and Meta-

data

Web 
Services 
Interface

to
controller
functions

Meta-
data
(port

descrip-
tions,

metrics)

Network middleware

“Instrument 1”

Sensors

Controller

Common Instrument Middleware

http://www.instrument-middleware.org



Reset()/Initialize
SendCommand
GetReply

SingleRead
ConfigureBuffers
StartDataRun
WaitForData
Stop

SetClockPattern
SetVoltage
StartSequence
StopSequence

ProcessData
TransferData

ParseConfigFile
SetReadoutMode
SetupRun
ConfigureData
StartExposure
AbortRun
ReceiveImage
CreateFile
UpdateDatabase
Display

Open
Close
Read
Write
Ioctl - Init,
...

Driver-Level Driver Interface
Libraries

Controller
Interface

High Level

Graphical
User
Interface

Ptolemy Project and Actor-Oriented Design

http://ptolemy.eecs.berkeley.edu







Beam line Definition



DESY  X11    'DESY HAMBURG‘ DESY  X11    'DESY, HAMBURG'

DESY  X11    'DESY, HAMBURG;‘ DESY  X11    'DESY,HAMBURG'

DESY  X11    'DESY-EMBL HAMBURG‘ DESY  X11    'DESY-EMBL,HAMBUR'

DESY  X11    'DESY-EMBL,HAMBURG‘ DESY  X11    'DESY-EMBL,HAMBURG BEAMLINE X11'

DESY  X11    'DESY/EMBL, HAMBURG‘ DESY  X11    'DESY; HAMBURG;'

DESY  X11    'EMBL-DESY, HAMBURG‘ DESY  X11    'EMBL/DESY HAMBURG, BEAMLINE X11'

DESY  X11    'EMBL/DESY,‘ DESY  X11    'EMBL/DESY, HAMBU'

DESY  X11    'EMBL/DESY, HAMBU -GBF/‘ DESY  X11    'EMBL/DESY, HAMBURB'

DESY  X11    'EMBL/DESY, HAMBURG‘ DESY  X11    'EMBL/DESY, HAMBURG ;'

DESY  X11    'EMBL/DESY, HAMBURG ; MPG‘ DESY  X11    'EMBL/DESY, HAMBURG BEAMLINE X11'

DESY  X11    'EMBL/DESY,HAMBURG‘ DESY  X11    'EMBL/DESY,HAMBURG BEAMLINE X11'

DESY  X11    'HASYLAB, HAMBURG' DESY  X11    'EMBL/DESY,HAMBURG BEAMLINE X11,‘

DESY  X11    'MPG/DESY‘ DESY  X11    'MPG/DESY HAMBURG'

DESY  X11    'MPG/DESY, HAMBURG‘ DESY  X11    'MPI/DESY HAMBURG'

DESY  X11    'MPI/DESY, HAMBURG‘ DESY  X31    'DESY-EMBL,HAMBURG BEAMLINE X31'

DESY  BW6    'DESY, HAMBURG BW6‘ DESY  X31    'EMBL/DESY, HAMBURG BEAMLINE X31'

DESY  BW6    'DESY/HAMBURG, BW6‘ DESY  BW6    'EMBL/DESY, HAMBURG BEAMLINE BW6'

DESY  BW7A   'DESY-EMBL,HAMBURG BEAMLINE BW7‘ DESY  BW7A   'EMBL/DESY, HAMBURG BEAMLINE BW7A'

DESY  BW7A   'EMBL/DESY,HAMBURG BEAMLINE BW7A‘ DESY  BW7B   'EMBL/DESY, HAMBURG BEAMLINE BW7-B'

DESY  BW7B   'EMBL/DESY, HAMBURG BEAMLINE BW7B‘ DESY  BW7B   'DESY-EMBL,HAMBURG BEAMLINE BW7B'

DESY  BW7B   'EMBL/DESY,HAMBURG BEAMLINE BW7B‘ DESY  JENA   'IMB JENA/U.HAMBURG/EMBL/DESY,'

DESY Beamlines in the PDB



_sync_beam_light_source.sync_id                ESRF

_sync_beam_light_source.beam_line_id           BM14 

_sync_beam_light_source.type   'Bending magnet (BL02B1)'

_sync_beam_light_source.Critical_energy        28.9 keV

_sync_beam_light_source.Source_size_sx         0.182 mm

_sync_beam_light_source.Source_size_sy         0.058 mm

_sync_beam_light_source.Source_size_sy_prime   '0.065 mrad(@10 keV)'

_sync_beam_light_source.Horizontal_beam        '1.5 mrad divergence'

_sync_beam_light_source.type  'In-vacuum undulator'

_sync_beam_light_source.Undulator_period 32 mm

_sync_beam_light_source.Number_periods 140

_sync_beam_light_source.Tunable_range '> 9 keV'

_sync_beam_light_source.Peak_brilliance '2x1019photons/s/mrad2/mm2/0.1%b.w.(I=100mA)'

_sync_beam_light_source.Total_power 5 kw

_sync_beam_light_source.Power_density '300 kW/mrad2'

Beam line Definition


