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Overview

def func_a(x, vy):
return x +

define functions

def func_b( ., 2
return . Loagl s Z)
def func_c( , ):
Feturn *
ode ®amp unction
Lc the mathema formi + v log(x +
( 'Example", )
[("func a", ["func b", "func c"]), ("
dd_grouped_edges_Trom( )
[
("fu . ["sum xy"]),
("func b » ["log_xy"]),
("fu , ["result"]),
]
.set_node_objects_from( )
( ; )
=>> printi )

Example model
signature: x, y, 2
returns: result
handler: MemHandler
modifiers: none
MModel example function
Calculates the mathematical formula (x + y)log(x + vy, z)

>>> (5, 3, 2)
24.0
P .draw()

define graph

define nodes and edges

link nodes to functions

define model

MModel components

graph: outlines DAG workflow
(networkx based)

handler: handles graph execution
modifier: decorates graphs,
subgraphs, or nodes

model: creates workflow callables

Example model

signature: x,y, z

returns: result

handler: MemHandler

modifiers: none

MModel example function

calculates the mathematical formula (x + v)log(x + v, z)

func a

func_aix, v)
return sum_xy
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func b

sUm_xy

func_b(sum_xy, #)
return log_xy
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func c

func_ci{sum_xv, log_xvy)
return result
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Building scientific packages using mmodel (developer)

mrfmsim

Simulate signals in Magnetic Resonance Force Microscope experiments

Create a new experiment:

from mn umport [
from im. function import ... { "¢ and array
{"extend btot"
_ L = [ ("btot"
("extend array", "extend btot"), ("bzx",
("extend btot", ["extended b offset", "btot"]), {"field gra
("btot", "eq. mz"), {("eq. mz",
(["bzx", "extended b offset"], "rel. delta pol"), (" del
(["eq. mz", "field gradient", "rel. delta pol", "spin_grid"], "signal"), [ "¢ nded
] ("spin_grid
(" nal",
= ( =doc, = "td_esr") ]
.add_grouped_edges_Trom( List)

extend array

extend gnd arravi{extend gnd method, ext_pis)
return ext_grid_array

ext grid ilmi%

extend btot
extended htot
| ext_btot{bz_method, b0, ext_grid_array, 1s_sep)
return extended  btot

extended btot

return ext b offset

noae_objects

( .

Cantilever

Developer role

extended b offset bax biot
ext b offset(extended btot, £ rf, zamma) sample field(bzx_method, grid amay, ts_sep) slice_extended field(extended btot, grid_shape)
reiurmn hex return biot
ext b offsel b btoy
y y 1
rel. delta pol ©g. Mz field gradient spin_grid

avg dpol td sat{gamma, tl, 12, ext b offset, tip v, bl, bzx, dt_pulse, grid shape)
return rel dpol

mez_eq(btot, gamma, j, temperature)
returm mz_eq

sample field(bzxx method, grid array, 15 sep)
return gradient

spin_grid(spin_density, grid voxel)
return spin_grid

rel_dpol

mZ_eq rradien
r £ i

signal

r

spin_grid

'l

grad spin_signal(rel_dpol, gradient, mz_eq, spin_grid)
return dk_spin

1. define functions
2.define experiment
graphs with functions
3.define default models
4. test functions and models
5.define shortcuts and
additional modifiers
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Building scientific packages using mmodel (developer)

mrfmsim

Simulate signals in Magnetic Resonance Force Microscope experiments

Create a package-specific shortcut:

from Lmport

return

mmodel

mrfmsim

mrfmsim

Cantilever

Modify a subgraph in mmodel

1. find the subgraph

2.create a "function" (model) base on subgraph
3.substitute graph with a "submodel”

4.create a new model based on the new graph

Developer role

1. define functions

2.define experiment graphs with functions
3.define default models

4. test functions and models

5.define shortcuts and additional modifiers
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Building scientific packages using mmodel (user)

mrfmsim

Simulate signals in Magnetic Resonance Force Microscope experiments

Create a loop in model and execute the model:

f rom import
f rom .5hortcut i1mport
f rom .eXperiment import
lraw( = )
- |: [
= (
=5.4d4e-4,

1L s LS

User role

1. Inspect model graph
2.Modify model or subgraph using modifiers
3.Execute model as a function

td esr model

signature: b, bl, dt pulse, ext pts, t rf, gnd, magnet, sample, tip v, ts_sep
returns: dk spin

handler: MemHandler

modifiers: component modifier: magnet, sample, gnd

Time Dependent ESR Experiment

extend array

;

extend btot T

Cantilever

extended b offset bzx btot
rel. delta pol €q. mz field gradient spin_grid
- signal e
extend array bzx field gradient spin_grid

'y

e 11l l0Op N0 e
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