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Experimental Science  

 
 

Computer Architecture and Parallel Systems 
Group 

Department of Computer Science 
Universiteit van Amsterdam 

 



Vi
rt

ua
l L

ab
or

at
or

y 
A

m
st

er
da

m
 

Outline 

•  Introduction 
•  VLAM-G methodology 
•  VLAM-G case studies 
•  Conclusions 
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VLAM-G 
Virtual Laboratory AMsterdam 

A collaborative analysis environment 
for applied experimental science 

 
Grid and VLAM is about sharing resources: 

ü physical equipment (remote experimentation) 
ü Data & Information repositories 
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Grid Services 
Harness multi-domain distributed resources 

Te
ch

no
lo

gy
 p

us
h 

 Management 
of  comm. &  
computing  

 Management 
of  comm. &  
computing 

 Management 
of  comm. &  
computing 

Application Application Application 
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VL-client 

VL-server VL-client 

Grid Node 

VLAM-G objective 

INTERNET 

VL-client 
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Other Grid-based projects 

•  AVO combines astronomical databases and processing capabilities in 
a virtual observatory;  

•  DAMIEN develops essential software supporting the GRID 
infrastructure;  

•  DATATAG  develops techniques to support reliable and high-speed 
collaboration across widely distributed networks.  

•  CROSSGRID develops techniques for large-scale grid-enabled real-
time simulations and visualisations  

•  DATAGRID develops techniques supporting the processing and data-
storage requirements of next generation scientific research  

•  EGSO lays the foundations of a virtual solar observatory; 
•  EUROGRID develops core GRID software components;   
•  GRIA devises business models and processes that make it feasible 

and cost-effective to offer and use computational services securely in 
an open GRID marketplace.  

•  GRIDLAB  develops software able fully to exploit dynamic resources;  
•  GRIP realises the interoperability of Globus and UNICORE, two 

leading software packages central to the operation of the GRID.  

http://www-fp.mcs.anl/gov/~foster/grid-projects 
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Specific features of VLAM-G 

•  Development of Application Specific 
PSEs (medical apps, physics apps, …) 

•  Improve reusability/sharing across 
application domains (generic features of 
applications are integrated in the VL toolkit.) 

•  VLAM-G is an evolving working 
environment  
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Grid Services 
Harness multi-domain distributed resources 

 Management 
of  comm. &  
computing  

 Management 
of  comm. &  
computing 

 Management 
of  comm. &  
computing 

Potential Generic 
part Potential Generic 

part 
Potential Generic 

part 

Application 
Specific 

Part 

Application 
Specific 

Part 

Application 
Specific 

Part 

VL 
Application Oriented Services 
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VLAM-G research topics 

VLAM Science Portal +  SM 

Others 
DNA Array 
genome 

expression 

Bio 
Medicine 

MRI Scanner 
 

VLAM-G 

  Grid Fabric 
(Farms, microscope, etc.) 

Material Ana. 
Micor beam 

FTIR, … 

Grid Layer 

Other 
Application  

domain 

RTS VIMCO Assistant Collaboration 
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designing the 
experiment 

performing the 
experiment 

analyzing the 
experiment results 

Success 

© April 2002 - E. C. Kaletas, H. Afsarmanesh 

Knowledge and 
Expertise!   
Experiment 
Archiving!  Information 

Organization!  
Logging 
Information/Data! Approach to Data 

Analysis and Tools!  

Experiment Steps 
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VLAM-G Experimentation 
Environment Data Model 

DNA micro-array
experiment

Micro-beam
experiment

L IB R A R Y
name:  ST R IN G
i d:  ST R IN G
purchase_dat e:  D A T E
num_pl at es:  SH O R T
num_cl ones:  SH O R T
mat er i al :  ST R IN G
cat al ogue_no:  ST R IN G
pri ce:  FL O A T
dat a_sheet :  ST R IN G
pcr_pri mers:  ST R IN G
vol ume:  SH O R T
descr i pt i on:  ST R IN G

OR GA N IS M
name:  ST R IN G
i d:  ST R IN G

GE N E
name:  ST R IN G
i d:  ST R IN G
chrom _ l oc:  ST R IN G
chrom _st ar t :  ST R IN G
chrom _end:  ST R IN G

C L ON E
name:  ST R IN G
i d:  ST R IN G
vendor_i d:  ST R IN G
i nser t _si ze:  IN T E G E R
descr i pt i on:  ST R IN G

W E L L
gri d:  IN T E G E R
row :  IN T E G E R
col :  IN T E G E R
fl ag:  SH O R T

L IB _ P L A T E
S U B _ L IB R A R Y
vol ume:  SH O R T
l ocat i on:  ST R IN G

C L ON E _ L IB _ A L IQU OT IN G S U B _ L IB _ P L A T E

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G

C L ON E _ S E L E C T ION C L ON E _ S E L _ L IS TC L ON E _ A S S OR T IN G C L O N E _ P IC K IN G C U L T U R E _ IN O C U L A T IO NC L O N E _ S E L _ P L A T E P L A S M ID _ D N A _ IS OL A T ION

C U L T U R E _ IN C U B A T ION
vol ume:  SH O R T

t emp:  FL O A T
t i me:  ST R IN G
rpm:  SH O R T

C U L T U R E _ P L A T E

C U L T U R E _ C E N T R IF U GA T ION
t emp:  FL O A T
t i me:  ST R IN G
rpm:  SH O R T

P L A S M ID _ D N A _ E X T R A C T ION

D N A _ C OL _ P L A T E

D N A _ E X T _ M E M B _ P L A T E
C U L T U R E _ M E D IU M

S HA KIN G_ IN C U B A T OR

C E N T R IF U GE

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G

P C R _ S R C _ D N A _ D IL U T ION P C R _ S R C _ D N A _ D IL U T ION  _ P L A T E

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G

P C R _ A M P L IF IC A T ION

P C R _ M IX _ M A KIN G
has_ t aq _suppl i er :  O R G A N IZ A T IO N

t aq_l ot _no:  ST R IN G
has_ nucl _suppl i er :  O R G A N IZ A T IO N

nucl _l ot _no:  ST R IN G

P C R _ P R OD U C T _ P L A T E

P C R _ M IX _ P L A T E

P C R _ R X N _ M IX _ D IS T R IB U T ION

P C R _ T C _ P L A T E

P C R _ T C _ R X N

P C R _ P R OD U C T _ P OOL IN G

P C R _ R X N _ S E T U P

P C R _ M A S T E R _ M IX

P C R _ P R IM E R
name:  ST R IN G
i d:  ST R IN G

P C R _ P R IM E R
name:  ST R IN G
i d:  ST R IN G

P C R _ M IX T U R E

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G

T HE R M OC Y C L E R
has_program:  T H E R MO C Y C L E R _PR G P C R _ V A L ID A T ION

GE L _ M A KIN G

GE L
t ype:  ST R IN G

GE L _ S E T U P

GE L _ E L E C T R OP HOR E S IS
l oadi ng_buffer :  ST R IN G

current :  FL O A T
t i me:  ST R IN G

GE L _ IM A GIN G GE L _ IM G_ A N A L Y S IS
has_program:  IMG _A N A L Y SIS_PR G

GE L _ IM A GE

GE L _ IN T E R P R E T A T ION

GE L _ D N A _ M A R KE R

GE L _ D N A _ S A M P L E
name:  ST R IN G
i d:  ST R IN G

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G E L E C T R OP HOR E S IS _ A P P

C A M E R A

P C R _ C L E A N U P

D N A _ B IN D _ M E M B _ P L A T EP IP E T T IN G _ R O B O T
has_program:  PIPE T T IN G _R O B O T _PR G

P C R _ C L E A N _ P L A T E P C R _ E QU IL IB R A T ION

OD _ C A L IB R A T ION D N A _ C ON C _ E QU IL IB R A T ION
vol ume:  SH O R T

OD _ M E A S U R E M E N T

OD _ S A M P L E _ P R E P A R A T ION
vol ume:  SH O R T

OD _ S A M P L E _ P L A T E

D N A _ D E S IC C A T ION

D N A _ E QU IL IB R A T E D _ P L A T E

OD _ D A T A OD _ C ON C _ C A L C U L A T ION

D N A _ C ON C E N T R A T ION

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G

D E N S IT OM E T E R
has_program:  O D _PR G

S P E E D _ V A C
has_program:  V A C _PR G

D N A _ R E P L A T IN G P 3 8 4 _ S P O T T E R _ P L A T E

P IP E T T IN G _ R O B O T
has_program:  PIPE T T IN G _R O B O T _PR G

A R R A Y _ S P OT T IN G

M IC R O_ A R R A Y
pl at form_t ype:  ST R IN G
array_di mensi ons :  ST R IN G
spot _di mensi ons :  ST R IN G
pi t ch:  ST R IN G
num _gri ds:  IN T E G E R
num _row s :  IN T E G E R
num _col s  :  IN T E G E R
subst rat e:  ST R IN G
bi ndi ng_prot ocol  :  ST R IN G
l ocat i on:  ST R IN G

S P OT
gri d:  IN T E G E R
row :  IN T E G E R
col :  IN T E G E R
fl ag:  SH O R T

A R R A Y _ S P OT T E R
has_program:  A R R A Y _SPO T T E R _PR G

O R G A N IS M
name:  ST R IN G
i d:  ST R IN G

C E L L _ S A M P L E
organ:  ST R IN G
t i ssue:  ST R IN G
cel l _t ype:  ST R IN G
cel l _l i ne:  ST R IN G
cel l _cul t ure:  ST R IN G
devel opment _st age:  ST R IN G
sex:  ST R IN G
st rai n:  ST R IN G

C E L L _ S A M P L E _ T R E A T M E N T
m R N A _ E X T R A C T ION

cel l _rupt ure:  ST R IN G
rna_i sol at ed:  ST R IN G

vol ume:  SH O R T

m R N A T R E A T E D _ C E L L _ S A M P L E
cD N A _ L A B E L IN G

l abel :  ST R IN G
eff i ci ency:  FL O A T

cD N A _ P R OB E

A R R A Y _ HY B R ID IZ A T ION
manual :  B O O L E A N
hyb _t emp:  FL O A T
hyb _t i me:  ST R IN G

w ash_t emp:  FL O A T
w ash_t i me:  ST R IN G
dry_t i me:  ST R IN G
sol ut i on:  ST R IN G

HY B R ID IZ E D _ A R R A Y
l ocat i on:  ST R IN G

A R R A Y _ S C A N N IN G
phot omul t i pl i er :  ST R IN G

A R R A Y _ IM A GE

S L ID E _ P R OC E S S OR
has_program:  SL ID E _PR O C E SSO R _PR G

S C A N N E R

B L OC KIN G_ A GE N T

A R R A Y _ IM G_ A N A L Y S IS
has_program:  IMG _A N A L Y SIS_PR G

A R R A Y _ M E A S U R E M E N T
raw _resul t s:  ST R IN G

S P OT _ M E A S U R E M E N T
gri d:  IN T E G E R
row :  IN T E G E R
col umn:  IN T E G E R
fl ag:  SH O R T
deri ved_val ue:  D O U B L E
deri vat i on_met hod:  ST R IN G

C HA N N E L _ M E A S U R E M E N T
i nt ensi t y:  D O U B L E
bkg _i nt ensi t y:  D O U B L E

Expressive MACS EFC

Application databases

D ATA _EL EM EN T

has _par ameter 0. .*

PA RA METE R
has _par ameter 0. .*

has _comment
0. .*

has _sub_el m

0..*

has _super _elm
0..1

PR OPE RTY
nam e :  S TRIN G
num _val :  D OU BL E
t ext_val  : STR IN G
uni t : ST RI NG

has _pr oper ty
0. .*

has _pr ev_elm 0..*

has _next_elm 0..*

has _har dware
1. .1

H W_TO OL 0..*

has _sof tw are

1. .1

SW_T OO L 0..*

has _pr oto co l 0. .1

PR OT OC OL
nam e :  S TRIN G
i d :  S TRIN G
des cript ion : S TRI N G

has _comment
0. .*

CO MM EN T
dat e : D AT E
com ment : STR IN G
creator  : PER SON

has _related_exp

0..*

has _next_exp

0..1

has _pr ev_exp

0..1

has _exp
0..*

experim ent _in

1. .*

has _el ement 0. .*

EX P_EL EMEN T
nam e :  S TRIN G
i d :  S TRIN G
exp_id :  STR IN G
des cript ion : S TRI N G

0..*

0. .*

0. .1

0. .*

0. .*

0. .*

element _of1. .*

has _addres s
0. .*

has _pr oject

1. .*

PR OJEC T
nam e :  S TRIN G
i d :  S TRIN G
des cript ion : S TRI N G
s tar t _date :  D AT E
end_dat e :  D A TE
url :  ST RI NG

proj ect _of

has _vendor 0. .*

H AR DWA RE
nam e :  S TRIN G
i d :  S TRIN G
des cript ion : S TRI N G

1..1

has _vendor 0. .*

SO FTWA RE
nam e :  S TRIN G
i d :  S TRIN G
des cript ion : S TRI N G

1..1

has _addres s
0. .*

A DD RES S
s treet :  STRIN G
pos t al_code : ST RING
city : ST RI NG
s tat e : STR IN G
countr y : S TRI N G

has _per fo rmed

0..*

per f orm ed_by
1..*

PR OC ESS
dat e : D AT E

0..1

def ined_ by
1..1

TE MPLA TE
nam e :  S TRIN G
i d :  S TRIN G

has _def ined
0. .*

has _submit ter

1. .1

has _submit ted
0. .*

has _contri but or

0. .*

EX PER IM ENT
nam e :  S TRIN G
i d :  S TRIN G
proj ect _id :  STRI N G
t ype : S TRI N G
s ubj ect : STR I NG
dat e : D AT E
des cript ion : S TRI N G
publ ished_i n : STR I NG
l iter atur e :  STR IN G
url :  ST RI NG

0..*

0. .*

0. .1

0. .1

0. .* 1. .*

0. .* 1. .*

has _contri but ed
0. .*

employee_of

0. .*

PE RSO N
nam e :  S TRIN G
i d :  S TRIN G
t itl e : ST RI NG
phone : STR I NG
f ax :  STRI N G
email :  STR IN G
url :  ST RI NG

0..*
0. .*

1. .*

1. .1

0. .*

1. .1

0. .*

0. .*

0. .*

has _em ployee

0. .*

O RG AN IZ AT IO N
nam e :  S TRIN G
act ivity _type : ST RI NG
phone : STR I NG
f ax :  STRI N G
email :  STR IN G
url :  ST RI NG

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

Process Flow Template 
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Process Flow Template 

•  Used as a blueprint for a specific type 
of experiments 

•  PFT is the main interface used by the 
end users to perform a specific 
experimentation in the VLAM-G 
environment.  
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Experiment Topology 
–  Graphical representation of self-contained data processing 

modules attached to each other in a workflow 

hasExperiments
(NOREUSE)

hasSteps
(NOREUSE)

PROJECT
(LINK)

EXPERIMENT
(COPY)

COMMENT
(COPY)

hasComments
(COPY)

OWNER
(LINK)

hasOwner
LINK

CONTRIBUTOR
(LINK)

isPartOfProject
(NOREUSE)

ownsExperiments
(NOREUSE)hasContributors

(LINK)
contributedExperiments

(NOREUSE)

EXPERIMENT
(LINK)

hasNextExperiment
(NOREUSE)

hasPrevExperiment
(NOREUSE)

isPartOfExperiment
(NOREUSE)

COMMENTATOR
(LINK)

isMadeBy
(LINK)

ARRAY
MEASUREMENT

(COPY)

COMMENT
(COPY)

hasComments
(COPY)

PROPERTY
(COPY)

hasProperties
(COPY)

OWNER
(LINK)

isPerformedBy
(LINK)

hasPerformed
(NOREUSE)

COMMENTATOR
(LINK)

isMadeBy
(LINK)

hasNextStep
(NOREUSE)

hasPrevStep
(NOREUSE)

DATA ANALYSIS
(COPY)

hasExperiments
(NOREUSE)

hasSteps
(NOREUSE)

PROJECT
(LINK)

EXPERIMENT
(COPY)

COMMENT
(COPY)

hasComments
(COPY)

OWNER
(LINK)

hasOwner
LINK

CONTRIBUTOR
(LINK)

isPartOfProject
(NOREUSE)

ownsExperiments
(NOREUSE)hasContributors

(LINK)
contributedExperiments

(NOREUSE)

EXPERIMENT
(LINK)

hasNextExperiment
(NOREUSE)

hasPrevExperiment
(NOREUSE)

isPartOfExperiment
(NOREUSE)

COMMENTATOR
(LINK)

isMadeBy
(LINK)

ARRAY
MEASUREMENT

(COPY)

COMMENT
(COPY)

hasComments
(COPY)

PROPERTY
(COPY)

hasProperties
(COPY)

OWNER
(LINK)

isPerformedBy
(LINK)

hasPerformed
(NOREUSE)

COMMENTATOR
(LINK)

isMadeBy
(LINK)

hasNextStep
(NOREUSE)

hasPrevStep
(NOREUSE)

DATA ANALYSIS
(COPY)

Process-Flow Template 
–  Graphical representation of data elements and 
processing steps in an experimental procedure 
–  Information to support context-sensitive assistance 

Study 
–  Descriptions of experimental 
steps represented as an instance of 
a PFT with references to 
experiment topologies 

PFT  
(a high level of abstraction of the VL exp.) 
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The Experiment Editor 
(high abstraction level of the grid layer) 

Grid / Globus Services 

VLAM-G Run Time System 

Experiment Editor allows the user to 
attach a set of software modules to define 
the execution workflow. 

RTS executes the modules in 
the workflow on the Grid in a 
distributed manner using the 
Globus toolkit  
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VIMCO Server 

EXPRESSIVE MACS 
VL ARCHIVE 

VL-Client 

L IB R A R Y
name:  ST R IN G
i d:  ST R IN G
purchase_dat e:  D A T E
num_pl at es:  SH O R T
num_cl ones:  SH O R T
mat er i al :  ST R IN G
cat al ogue_no:  ST R IN G
pri ce:  FL O A T
dat a_sheet :  ST R IN G
pcr_pri mers:  ST R IN G
vol ume:  SH O R T
descr i pt i on:  ST R IN G

OR GA N IS M
name:  ST R IN G
i d:  ST R IN G

GE N E
name:  ST R IN G
i d:  ST R IN G
chrom _ l oc:  ST R IN G
chrom _st ar t :  ST R IN G
chrom _end:  ST R IN G

C L ON E
name:  ST R IN G
i d:  ST R IN G
vendor_i d:  ST R IN G
i nser t _si ze:  IN T E G E R
descr i pt i on:  ST R IN G

W E L L
gri d:  IN T E G E R
row :  IN T E G E R
col :  IN T E G E R
fl ag:  SH O R T

L IB _ P L A T E
S U B _ L IB R A R Y
vol ume:  SH O R T
l ocat i on:  ST R IN G

C L ON E _ L IB _ A L IQU OT IN G S U B _ L IB _ P L A T E

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G

C L ON E _ S E L E C T ION C L ON E _ S E L _ L IS TC L ON E _ A S S OR T IN G C L O N E _ P IC K IN G C U L T U R E _ IN O C U L A T IO NC L O N E _ S E L _ P L A T E P L A S M ID _ D N A _ IS OL A T ION

C U L T U R E _ IN C U B A T ION
vol ume:  SH O R T

t emp:  FL O A T
t i me:  ST R IN G
rpm:  SH O R T

C U L T U R E _ P L A T E

C U L T U R E _ C E N T R IF U GA T ION
t emp:  FL O A T
t i me:  ST R IN G
rpm:  SH O R T

P L A S M ID _ D N A _ E X T R A C T ION

D N A _ C OL _ P L A T E

D N A _ E X T _ M E M B _ P L A T E
C U L T U R E _ M E D IU M

S HA KIN G_ IN C U B A T OR

C E N T R IF U GE

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G

P C R _ S R C _ D N A _ D IL U T ION P C R _ S R C _ D N A _ D IL U T ION  _ P L A T E

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G

P C R _ A M P L IF IC A T ION

P C R _ M IX _ M A KIN G
has_ t aq _suppl i er :  O R G A N IZ A T IO N

t aq_l ot _no:  ST R IN G
has_ nucl _suppl i er :  O R G A N IZ A T IO N

nucl _l ot _no:  ST R IN G

P C R _ P R OD U C T _ P L A T E

P C R _ M IX _ P L A T E

P C R _ R X N _ M IX _ D IS T R IB U T ION

P C R _ T C _ P L A T E

P C R _ T C _ R X N

P C R _ P R OD U C T _ P OOL IN G

P C R _ R X N _ S E T U P

P C R _ M A S T E R _ M IX

P C R _ P R IM E R
name:  ST R IN G
i d:  ST R IN G

P C R _ P R IM E R
name:  ST R IN G
i d:  ST R IN G

P C R _ M IX T U R E

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G

T HE R M OC Y C L E R
has_program:  T H E R MO C Y C L E R _PR G P C R _ V A L ID A T ION

GE L _ M A KIN G

GE L
t ype:  ST R IN G

GE L _ S E T U P

GE L _ E L E C T R OP HOR E S IS
l oadi ng_buffer :  ST R IN G

current :  FL O A T
t i me:  ST R IN G

GE L _ IM A GIN G GE L _ IM G_ A N A L Y S IS
has_program:  IMG _A N A L Y SIS_PR G

GE L _ IM A GE

GE L _ IN T E R P R E T A T ION

GE L _ D N A _ M A R KE R

GE L _ D N A _ S A M P L E
name:  ST R IN G
i d:  ST R IN G

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G E L E C T R OP HOR E S IS _ A P P

C A M E R A

P C R _ C L E A N U P

D N A _ B IN D _ M E M B _ P L A T EP IP E T T IN G _ R O B O T
has_program:  PIPE T T IN G _R O B O T _PR G

P C R _ C L E A N _ P L A T E P C R _ E QU IL IB R A T ION

OD _ C A L IB R A T ION D N A _ C ON C _ E QU IL IB R A T ION
vol ume:  SH O R T

OD _ M E A S U R E M E N T

OD _ S A M P L E _ P R E P A R A T ION
vol ume:  SH O R T

OD _ S A M P L E _ P L A T E

D N A _ D E S IC C A T ION

D N A _ E QU IL IB R A T E D _ P L A T E

OD _ D A T A OD _ C ON C _ C A L C U L A T ION

D N A _ C ON C E N T R A T ION

P IP E T T IN G_ R OB OT
has_program:  PIPE T T IN G _R O B O T _PR G

D E N S IT OM E T E R
has_program:  O D _PR G

S P E E D _ V A C
has_program:  V A C _PR G

D N A _ R E P L A T IN G P 3 8 4 _ S P O T T E R _ P L A T E

P IP E T T IN G _ R O B O T
has_program:  PIPE T T IN G _R O B O T _PR G

A R R A Y _ S P OT T IN G

M IC R O_ A R R A Y
pl at form_t ype:  ST R IN G
array_di mensi ons :  ST R IN G
spot _di mensi ons :  ST R IN G
pi t ch:  ST R IN G
num _gri ds:  IN T E G E R
num _row s :  IN T E G E R
num _col s  :  IN T E G E R
subst rat e:  ST R IN G
bi ndi ng_prot ocol  :  ST R IN G
l ocat i on:  ST R IN G

S P OT
gri d:  IN T E G E R
row :  IN T E G E R
col :  IN T E G E R
fl ag:  SH O R T

A R R A Y _ S P OT T E R
has_program:  A R R A Y _SPO T T E R _PR G

O R G A N IS M
name:  ST R IN G
i d:  ST R IN G

C E L L _ S A M P L E
organ:  ST R IN G
t i ssue:  ST R IN G
cel l _t ype:  ST R IN G
cel l _l i ne:  ST R IN G
cel l _cul t ure:  ST R IN G
devel opment _st age:  ST R IN G
sex:  ST R IN G
st rai n:  ST R IN G

C E L L _ S A M P L E _ T R E A T M E N T
m R N A _ E X T R A C T ION

cel l _rupt ure:  ST R IN G
rna_i sol at ed:  ST R IN G

vol ume:  SH O R T

m R N A T R E A T E D _ C E L L _ S A M P L E
cD N A _ L A B E L IN G

l abel :  ST R IN G
eff i ci ency:  FL O A T

cD N A _ P R OB E

A R R A Y _ HY B R ID IZ A T ION
manual :  B O O L E A N
hyb _t emp:  FL O A T
hyb _t i me:  ST R IN G

w ash_t emp:  FL O A T
w ash_t i me:  ST R IN G
dry_t i me:  ST R IN G
sol ut i on:  ST R IN G

HY B R ID IZ E D _ A R R A Y
l ocat i on:  ST R IN G

A R R A Y _ S C A N N IN G
phot omul t i pl i er :  ST R IN G

A R R A Y _ IM A GE

S L ID E _ P R OC E S S OR
has_program:  SL ID E _PR O C E SSO R _PR G

S C A N N E R

B L OC KIN G_ A GE N T

A R R A Y _ IM G_ A N A L Y S IS
has_program:  IMG _A N A L Y SIS_PR G

A R R A Y _ M E A S U R E M E N T
raw _resul t s:  ST R IN G

S P OT _ M E A S U R E M E N T
gri d:  IN T E G E R
row :  IN T E G E R
col umn:  IN T E G E R
fl ag:  SH O R T
deri ved_val ue:  D O U B L E
deri vat i on_met hod:  ST R IN G

C HA N N E L _ M E A S U R E M E N T
i nt ensi t y:  D O U B L E
bkg _i nt ensi t y:  D O U B L E
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Conclusions 

•  VLAM-G: a science portal for exp. Analysis  
ü Workflow support for Bio-informatics, Materials 

Science and Biomedical Simulation & 
Visualisation 

ü Seamless access to distributed resources cross 
different institutions 

ü Resource Management: based on Globus 
•  VLAM-G complete the functionality missing 

at the Grid layer (Content Management) 
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VLAM-G home page  
Ø  http://www.dutchgrid.nl/VLAM-G 
Ø  http://www.vl-e.nl (in the near future) 

Find more information on  
the VLAM-G projects 
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