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Outline 
•  Introduction 
•  Objectives 
•  VLAM-G Components 
•  VLAM-G Experiments 
•  VLAM-G RunTime System 
•  Conclusions 
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VLAM-G 
Virtual Laboratory AMsterdam 

A collaborative analysis environment 
for applied experimental science 



Vi
rtu

al
 L

ab
 A

M
st

er
da

m
 

Virtual Lab.

Application Layer

Grid Layer
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Objectives 
•  Designing middleware: 
     bridge gap between Grid- and application-layer 
•  Enable VLAM-G users to define, execute, and                                                                                                           
     monitor their experiments 
•   Provide to VLAM-G users: 
� location independent experimentation, 
� familiar experimentation environment 
� assistance during their experiments 
� Easy way to bring new applications to the Grid 
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Why the VLAM-G project? 
•  The Grid deals only with raw data 

•  A large number of potential applications 
require the manipulation of  more than just raw 
data  

•  The Grid is just a bag of tools  
•  The development of grid enabled  applications  

require extensive knowledge in programming    
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VLAM Functional View 

VLAM Science Portal +  
Workbench 

Others DNA Array 
genome 

expression 

Material Ana 
Micro beam 

FTIR, ... 

Bio 
Medicine  

MRI Scanner 

Application 

  Grid Fabric 
(Farms, microscope, etc.) 

VLAM RTS 

Grid Middleware 
(Globus) 

Domains 
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Experimental Workflow 

Information
gathering Experimentation Interpretation

Access to�
devices Access to information

Grid accessible infra: apparatus, systems, network

Access to�
data
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 The VLAM Architecture 

Front-end

RTS Assistant

Collaboration

Globus  Toolkit Application DB

VLAM

KernelDB
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VLAM-G Architecture 
VLAM-G 

 Client 

collaboration 

Assistant 

VIMCO  

Grid/Globus Services  

PFT DB RTS DB 
Resource A Resource B 

M1 
M2 

Mn 

RTS 

  Module  
Repository 

SessionManager 
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RTS DB 
•  Stores user support information:  

•  experiment topology definitions 
•  module descriptions 
•  user information  

 
•  Provides cross-links to application annotations 

•  Based on object-oriented database technology 
 

•  Extends resource directories now used in Grid 
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Application Domain DB 
•  Characteristics of typical application 
 

Scientist(s) performing the experiment on: 
�  objects and preexisting information & data on which 

processes operate, using apparatus with specific 
properties 
Ø  Resulting in new data and information 

�  A domain-specific flow of processes 

Expressive MACS EFC Examples: 
Expressive, MACS, EFC, ... 
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Application Domain DB 

Treated sample Surface Scan Raw Data

Expressive MACS EFC Examples: 
Expressive, MACS, EFC, ... 

• A domain-specific flow of processes 

• Characteristics of typical application 
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VLAM-G Experimentation 
Environment Data Model 

DNA micro-array
experiment

Micro-beam
experiment

LIBRARY
name: STRING
id: STRING
purchase_date: DATE
num_plates: SHORT
num_clones: SHORT
material: STRING
catalogue_no: STRING
price: FLOAT
data_sheet: STRING
pcr_primers: STRING
volume: SHORT
description: STRING

ORGANISM
name: STRING
id: STRING

GENE
name: STRING
id: STRING
chrom_ loc: STRING
chrom_start: STRING
chrom_end: STRING

CLONE
name: STRING
id: STRING
vendor_id: STRING
insert_size: INTEGER
description: STRING

WELL
grid: INTEGER
row: INTEGER
col : INTEGER
flag: SHORT

LIB_PLATE
SUB_LIBRARY
volume: SHORT
location: STRING

CLONE_LIB_ALIQUOTING SUB_LIB_PLATE

PIPETTING_ROBOT
has_program: PIPETTING_ROBOT_PRG

CLONE_SELECTION CLONE_SEL_LISTCLONE_ASSORTING CLONE_PICKING CULTURE_INOCULATIONCLONE_SEL_PLATE PLASMID_DNA_ISOLATION

CULTURE_INCUBATION
volume: SHORT

temp: FLOAT
time: STRING
rpm: SHORT

CULTURE_PLATE

CULTURE_CENTRIFUGATION
temp: FLOAT
time: STRING
rpm: SHORT

PLASMID_DNA_EXTRACTION

DNA_COL_PLATE

DNA_EXT_MEMB_PLATE
CULTURE_MEDIUM

SHAKING_INCUBATOR

CENTRIFUGE

PIPETTING_ROBOT
has_program: PIPETTING_ROBOT_PRG

PCR_SRC_DNA_DILUTION PCR_SRC_DNA_DILUTION _PLATE

PIPETTING_ROBOT
has_program: PIPETTING_ROBOT_PRG

PCR_AMPLIFICATION

PCR_MIX_MAKING
has_taq_supplier: ORGANIZATION

taq_lot_no: STRING
has_nucl_supplier: ORGANIZATION

nucl_lot_no: STRING

PCR_PRODUCT_PLATE

PCR_MIX_PLATE

PCR_RXN_MIX_DISTRIBUTION

PCR_TC_PLATE

PCR_TC_RXN

PCR_PRODUCT_POOLING

PCR_RXN_SETUP

PCR_MASTER_MIX

PCR_PRIMER
name: STRING
id: STRING

PCR_PRIMER
name: STRING
id: STRING

PCR_MIXTURE

PIPETTING_ROBOT
has_program: PIPETTING_ROBOT_PRG

PIPETTING_ROBOT
has_program: PIPETTING_ROBOT_PRG

THERMOCYCLER
has_program: THERMOCYCLER_PRG

PCR_VALIDATION

GEL_MAKING

GEL
type: STRING

GEL_SETUP

GEL_ELECTROPHORESIS
loading_buffer: STRING

current: FLOAT
time: STRING

GEL_IMAGING GEL_IMG_ANALYSIS
has_program: IMG_ANALYSIS_PRG

GEL_IMAGE

GEL_INTERPRETATION

GEL_DNA_MARKER

GEL_DNA_SAMPLE
name: STRING
id: STRING

PIPETTING_ROBOT
has_program: PIPETTING_ROBOT_PRG ELECTROPHORESIS_APP

CAMERA

PCR_CLEANUP

DNA_BIND_MEMB_PLATE
PIPETTING_ROBOT
has_program: PIPETTING_ROBOT_PRG

PCR_CLEAN_PLATE PCR_EQUILIBRATION

OD_CALIBRATION DNA_CONC_EQUILIBRATION
volume: SHORT

OD_MEASUREMENT

OD_SAMPLE_PREPARATION
volume: SHORT

OD_SAMPLE_PLATE

DNA_DESICCATION

DNA_EQUILIBRATED_PLATE

OD_DATA OD_CONC_CALCULATION

DNA_CONCENTRATION

PIPETTING_ROBOT
has_program: PIPETTING_ROBOT_PRG

DENSITOMETER
has_program: OD_PRG

SPEED_VAC
has_program: VAC_PRG

DNA_REPLATING P384_SPOTTER_PLATE

PIPETTING_ROBOT
has_program: PIPETTING_ROBOT_PRG

ARRAY_SPOTTING

MICRO_ARRAY
platform_type: STRING
array_dimensions : STRING
spot_dimensions : STRING
pitch: STRING
num_grids: INTEGER
num_rows : INTEGER
num_cols : INTEGER
substrate: STRING
binding_protocol : STRING
location: STRING

SPOT
grid: INTEGER
row: INTEGER
col: INTEGER
flag: SHORT

ARRAY_SPOTTER
has_program: ARRAY_SPOTTER_PRG

ORGANISM
name: STRING
id: STRING

CELL_SAMPLE
organ: STRING
tissue: STRING
cell_type: STRING
cell_line: STRING
cell_culture: STRING
development_stage: STRING
sex: STRING
strain: STRING

CELL_SAMPLE_TREATMENT
mRNA_EXTRACTION

cell_rupture: STRING
rna_isolated: STRING

volume: SHORT

mRNA TREATED_CELL_SAMPLE
cDNA_LABELING

label: STRING
efficiency: FLOAT

cDNA_PROBE

ARRAY_HYBRIDIZATION
manual: BOOLEAN
hyb_temp: FLOAT
hyb_time: STRING

wash_temp: FLOAT
wash_time: STRING
dry_time: STRING
solution: STRING

HYBRIDIZED_ARRAY
location: STRING

ARRAY_SCANNING
photomultiplier: STRING

ARRAY_IMAGE

SLIDE_PROCESSOR
has_program: SLIDE_PROCESSOR_PRG

SCANNER

BLOCKING_AGENT

ARRAY_IMG_ANALYSIS
has_program: IMG_ANALYSIS_PRG

ARRAY_MEASUREMENT
raw_results: STRING

SPOT_MEASUREMENT
grid: INTEGER
row: INTEGER
column: INTEGER
flag: SHORT
derived_value: DOUBLE
derivation_method: STRING

CHANNEL_MEASUREMENT
intensity: DOUBLE
bkg_intensity: DOUBLE

Process Flow Template

Expressive MACS EFC

Application databases

DATA_ELEMENT

has_parameter 0..*

PARAMETER
has_parameter 0..*

has_comment
0..*

has_sub_elm

0..*

has_super_elm
0..1

PROPERTY
name : STRING
num_val : DOUBLE
text_val : STRING
unit : STRING

has_property
0..*

has_prev_elm 0..*

has_next_elm 0..*

has_hardware
1..1

HW_TOOL 0..*

has_software

1..1

SW_TOOL 0..*

has_protocol 0..1

PROTOCOL
name : STRING
id : STRING
description : STRING

has_comment
0..*

COMMENT
date : DATE
comment : STRING
creator : PERSON

has_related_exp

0..*

has_next_exp

0..1

has_prev_exp

0..1

has_exp
0..*

experiment_in

1..*

has_element 0..*

EXP_ELEMENT
name : STRING
id : STRING
exp_id : STRING
description : STRING

0..*

0..*

0..1

0..*

0..*

0..*

element_of1..*

has_address
0..*

has_project

1..*

PROJECT
name : STRING
id : STRING
description : STRING
start_date : DATE
end_date : DATE
url : STRING

project_of

has_vendor 0..*

HARDWARE
name : STRING
id : STRING
description : STRING

1..1

has_vendor 0..*

SOFTWARE
name : STRING
id : STRING
description : STRING

1..1

has_address
0..*

ADDRESS
street : STRING
postal_code : STRING
city : STRING
state : STRING
country : STRING

has_performed

0..*

performed_by
1..*

PROCESS
date : DATE

0..1

defined_by
1..1

TEMPLATE
name : STRING
id : STRING

has_defined
0..*

has_submitter

1..1

has_submitted
0..*

has_contributor

0..*

EXPERIMENT
name : STRING
id : STRING
project_id : STRING
type : STRING
subject : STRING
date : DATE
description : STRING
published_in : STRING
literature : STRING
url : STRING

0..*

0..*

0..1

0..1

0..* 1..*

0..* 1..*

has_contributed
0..*

employee_of

0..*

PERSON
name : STRING
id : STRING
title : STRING
phone : STRING
fax : STRING
email : STRING
url : STRING

0..*
0..*

1..*

1..1

0..*

1..1

0..*

0..*

0..*

has_employee

0..*

ORGANIZATION
name : STRING
activity_type : STRING
phone : STRING
fax : STRING
email : STRING
url : STRING

0..*

1..*

0..*
0..*

0..*0..*

Experimentation Environment 
Data Model

Common aspects of 
an experiment

Process and data flow 
in an experiment

Annotations on an 
experiment
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Process Flow Template 
(PFT) 

•  Used as a blueprint for a specific type of 
experiments 

•  PFT is designed offline by the experts in each 
scientific domain 

•  It is the main interface used by the VLAM-G 
users to perform a specific experimentation in 
the VLAM-G environment.  

•  It Guides the user while performing the 
experiment. 
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Process Flow Template 

Owner

Empty

Literature

Extraction

Conversion

Q. Ctrl

DC Analys.

Sample

Treatment

Treated sample

Surface Scan Raw Data

Data Cube
Interpretation

Photograph

Settings

Apparatus

Data Cube

Cerf. Tool

  Ana Tool
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MacsLab Experiment 
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VLAM-G Run Time System 
•  Features: 

•  Data-flow-like experiments with modules 
•  Control parameters & read state 
•  Interact with the Grid layer 

 
•  Interaction with VLAM-G RTS? 

•  Module developers: API 
•  End-users: None (transparent) 
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Status of the VLAM-G 
Prototype 

•  VLAM-G RunTime System  
•  Module skeleton and manager available 
•  Parameter control available 
•  Communication via GridFTP 

•  VLAM-G FrontEnd/GUI 
•  Experiment topology editor 
•  Process flow template editor 
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VLAM-G Testbed 

VLAM-GGlobus

NIKHEF

VLAM-G
Globus

UvA

G
lo

bu
s

V
LA

M
-G

AMOLF G
lo

bu
s

G
lo

bu
s

V
LA

M
G

SARA

XXXX
XXXX

XXXX

XXXX
Globus

Leiden 

Other DB

External DB
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Current VLAM-G FrontEnd 
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Demo1: histogram  
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Demo2: Floating Ball 
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Demo3: MACSLab Exp 
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Demo4: RMI Scan 
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Potential Research issues  
•  Resource Management on the Grid 

•  One Ph.D student is going to study this topic 
in detail 

•  Security issues on the Grid 

•  Federating Data on the Grid 
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Conclusions 
•  VLAM-G: a science portal for exp. analysis 

•  Workflow support for 
Bio-informatics, Materials Science 
and Biomedical Simulation & Visualisation 

•  Seamless access to distributed resources 

  

•  Resource Management: based on Globus 
•  Content Management: VLAM-G middleware 
•  Current status:  preparing the beta-release 

of the VLAM-G toolkit. 
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VLAM-G Front End 
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