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Nature 533, 452–454 (26 May 2016) doi:10.1038/533452a
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D1
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D1 C1
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input of C1 output of C1

D1 C1 D2
Information not only 

on the nodes but 
also on the links!
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input of C1 output of C1 input of C2

C1 C2D1 D2
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C1 C2D1 D2 D3
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C1 C2D1 D2 D3

D2

D3

analysis.in

analysis.out

D1

D2

simulation.in

simulation.out

SIMULATION ANALYSIS

Typical organization: 
each calculation in a 
separate folder, with 
its own inputs and 
outputs.
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C1 C2D1 D2 D3

D2

D3

analysis.in

analysis.out

D1

D2

simulation.in

simulation.out

SIMULATION ANALYSISProblem:
The connections 
between pieces of 
information gets lost. 
Other approaches 
possible: you always 
sever links.
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▪

Calculation of the elastic 
constant for 1 material
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▪

Calculation of the elastic 
constant for 1 material
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▪

We need an effective way to 
keep track of all the information 

of these provenance graphs
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procedure_tracked.py
cmd$ 

def times2( number ):
return 2 * number

def plus1( number ):
return 1 + number

data0 = 10
data1 = times2(number=data0)
data2 = plus1(number=data1)
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procedure_tracked.py
cmd$ python procedure.py

21
def times2( number ):

return 2 * number

def plus1( number ):
return 1 + number

data0 = 10
data1 = times2(number=data0)
data2 = plus1(number=data1)
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@calcfunction
def times2( number ):

return 2 * number

@calcfunction
def plus1( number ):

return 1 + number

data0 = orm.Int( 10 )
data1 = times2(number=data0)
data2 = plus1(number=data1)

procedure_tracked.py
cmd$ 

Database:
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procedure_tracked.py
cmd$ verdi run procedure_tracked.py

Database:
id=1

data0

@calcfunction
def times2( number ):

return 2 * number

@calcfunction
def plus1( number ):

return 1 + number

data0 = orm.Int( 10 )
data1 = times2(number=data0)
data2 = plus1(number=data1)
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procedure_tracked.py
cmd$ verdi run procedure_tracked.py

Database:
id=1

data0
id=2

times2
id=3

data1

@calcfunction
def times2( number ):

return 2 * number

@calcfunction
def plus1( number ):

return 1 + number

data0 = orm.Int( 10 )
data1 = times2(number=data0)
data2 = plus1(number=data1)
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procedure_tracked.py
cmd$ verdi run procedure_tracked.py

Database:
id=1

data0
id=2

times2
id=3

data1
id=5

data2
id=4

plus1

@calcfunction
def times2( number ):

return 2 * number

@calcfunction
def plus1( number ):

return 1 + number

data0 = orm.Int( 10 )
data1 = times2(number=data0)
data2 = plus1(number=data1)
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procedure_tracked.py
cmd$ verdi run procedure_tracked.py

cmd$ 

Database:
id=1

data0
id=2

times2
id=3

data1
id=5

data2
id=4

plus1

@calcfunction
def times2( number ):

return 2 * number

@calcfunction
def plus1( number ):

return 1 + number

data0 = orm.Int( 10 )
data1 = times2(number=data0)
data2 = plus1(number=data1)
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procedure_tracked.py
cmd$ verdi run procedure_tracked.py

cmd$ 

Database:
id=1

data0
id=2

times2
id=3

data1
id=5

data2
id=4

plus1

@calcfunction
def times2( number ):

return 2 * number

@calcfunction
def plus1( number ):

return 1 + number

data0 = orm.Int( 10 )
data1 = times2(number=data0)
data2 = plus1(number=data1)
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procedure_tracked.py
cmd$ verdi run procedure_tracked.py

cmd$ verdi process list -a

                 Process  Process
  Id   Created Label    State
 ---- --------- -------- ----------
  2    2m ago times2   Finished [0]
  4    2m ago    plus1    Finished [0]

cmd$

Database:
id=1

data0
id=2

times2
id=3

data1
id=5

data2
id=4

plus1

@calcfunction
def times2( number ):

return 2 * number

@calcfunction
def plus1( number ):

return 1 + number

data0 = orm.Int( 10 )
data1 = times2(number=data0)
data2 = plus1(number=data1)
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procedure_tracked.py
cmd$ verdi process show 2

   Property  Value
  ------------ -----------------

type  times2
state  Finished [0]
(...)  (...)

   Inputs  Id  Type
  ------------ ------ --------

number  1  Int

   Outputs  Id  Type
  ------------ ------ --------

result  3  Int

Database:
id=1

data0
id=2

times2
id=3

data1
id=5

data2
id=4

plus1

@calcfunction
def times2( number ):

return 2 * number

@calcfunction
def plus1( number ):

return 1 + number

data0 = orm.Int( 10 )
data1 = times2(number=data0)
data2 = plus1(number=data1)
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procedure_tracked.py
cmd$ verdi node attributes 1

“value”: 10

cmd$ verdi node attributes 3

“value”: 20

Database:
id=1

data0
id=2

times2
id=3

data1
id=5

data2
id=4

plus1

@calcfunction
def times2( number ):

return 2 * number

@calcfunction
def plus1( number ):

return 1 + number

data0 = orm.Int( 10 )
data1 = times2(number=data0)
data2 = plus1(number=data1)
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procedure_tracked.py
cmd$ verdi node repo cat 2 src

@calcfunction
def times2( number ):

return 2 * number

@calcfunction
def plus1( number ):

return 1 + number

(...)

cmd$

Database:
id=1

data0
id=2

times2
id=3

data1
id=5

data2
id=4

plus1

@calcfunction
def times2( number ):

return 2 * number

@calcfunction
def plus1( number ):

return 1 + number

data0 = orm.Int( 10 )
data1 = times2(number=data0)
data2 = plus1(number=data1)
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AiiDA-core
Modular, versatile, 

expandable

Calculations

Workflows

Importers &
Exporters

Data Types

Transport &
Schedulers

Parsers
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AiiDA-core
Modular, versatile, 

expandable

Calculations

Workflows

Importers &
Exporters

Data Types

Transport &
Schedulers

Parsers
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AiiDA-core
Modular, versatile, 

expandable

Calculations

Workflows

Importers &
Exporters

Data Types

Transport &
Schedulers

Parsers
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AiiDA-core
Modular, versatile, 

expandable

Calculations

Workflows

Importers &
Exporters

Data Types

Transport &
Schedulers

Parsers



A
iiD

A 
Vi

rtu
al

 T
ut

or
ia

l -
 J

ul
y 

20
20

Fr
an

ci
sc

o 
R

am
ire

z

35



A
iiD

A 
Vi

rtu
al

 T
ut

or
ia

l -
 J

ul
y 

20
20

Fr
an

ci
sc

o 
R

am
ire

z

36



A
iiD

A 
Vi

rtu
al

 T
ut

or
ia

l -
 J

ul
y 

20
20

Fr
an

ci
sc

o 
R

am
ire

z

37

▪

▪

▪



A
iiD

A 
Vi

rtu
al

 T
ut

or
ia

l -
 J

ul
y 

20
20

Fr
an

ci
sc

o 
R

am
ire

z

38

def workflow_x2p1( data0 ):
data1 = times2(number=data0)
data2 = plus1(number=data1)
return data2

data_inp = orm.Int( 10 )
data_out = workflow_x2p1(data0=data_inp)

workflow.py

data0 = orm.Int( 10 )
data1 = times2(number=data0)
data2 = plus1(number=data1)

procedure_tracked.py

Database:
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def workflow_x2p1( data0 ):
data1 = times2(number=data0)
data2 = plus1(number=data1)
return data2

data_inp = orm.Int( 10 )
data_out = workflow_x2p1(data0=data_inp)

workflow.py

Database:

cmd$ verdi run workflow.py
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def workflow_x2p1( data0 ):
data1 = times2(number=data0)
data2 = plus1(number=data1)
return data2

data_inp = orm.Int( 10 )
data_out = workflow_x2p1(data0=data_inp)

workflow.py

Database: id=1

data0
id=2

times2
id=3

data1
id=5

data2
id=4

plus1

cmd$ verdi run workflow.py

cmd$
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@workfunction
def workflow_x2p1( data0 ):

data1 = times2(number=data0)
data2 = plus1(number=data1)
return data2

data_inp = orm.Int( 10 )
data_out = workflow_x2p1(data0=data_inp)

workfunc.py

Database:

cmd$ verdi run workfunc.py
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@workfunction
def workflow_x2p1( data0 ):

data1 = times2(number=data0)
data2 = plus1(number=data1)
return data2

data_inp = orm.Int( 10 )
data_out = workflow_x2p1(data0=data_inp)

workfunc.py

Database: id=1

data0
id=2

times2
id=3

data1
id=5

data2
id=4

plus1

cmd$ verdi run workfunc.py

cmd$

id=6

workflow_x2p1
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http://www.aiida.net
WEBSITE

https://aiida.readthedocs.io
DOCUMENTATION

github.com/aiidateam/aiida-core
SOURCE CODE

https://materialscloud.org
MATERIALS CLOUD
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