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Learn how to verify, validate and simulate systems biology models so they are trustworthy and
reusable. This module focuses on basic verification checks, validation against data, uncertainty
and sensitivity views, and practical use of SBML friendly simulation tools to run time course,
steady state and scenario analyses with clear reporting.

Systems Biology Model Validation &
Simulation Tools
Help Desk · WhatsApp

S e s s i o n  I n d e x

Session 1 — Model Verification & Validation Foundations Session 2 — Simulation Tools & SBML

Workflows Session 3 — Parameter Scans, Sensitivity & Scenarios Session 4 — Mini Capstone:

Model Validation & Simulation Report
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F e e :  R s  8 8 0 0   Apply Now

Model Verification & Validation Foundations

What it means for a systems biology model to be “valid”

c o n c e p t s  o f  v e r i f i c a t i o n  v s  v a l i d a t i o n  s t r u c t u r a l

c h e c k s  a n d  c o n s i s t e n c y  q u a l i t a t i v e  v s  q u a n t i t a t i v e

a g r e e m e n t

Common issues in models and how to spot them early

u n i t s ,  p a r a m e t e r  r a n g e s  a n d  s i g n  e r r o r s  m a s s

Systems Biology Model Validation & Simulation Tools —
Hands-on
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b a l a n c e  a n d  c o n s e r v a t i o n  i d e a s  n o n p h y s i c a l

t r a j e c t o r i e s  a n d  i n s t a b i l i t y

Toolchain for basic model checks and documentation

S B M L  s t y l e  r e p r e s e n t a t i o n s  ( c o n c e p t  l e v e l )  s i m p l e

s c r i p t s  f o r  s a n i t y  c h e c k s  m o d e l  m e t a d a t a  a n d  v e r s i o n

n o t e s

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

Simulation Tools & SBML Workflows

Overview of simulation environments for systems models

v i s u a l  m o d e l  e d i t o r s  ( c o n c e p t  v i e w )  S B M L  c o m p a t i b l e

s o l v e r s  a n d  G U I s  s c r i p t a b l e  s i m u l a t i o n  v i a  R  /

P y t h o n

Setting up time course and steady state simulations

i n i t i a l  c o n d i t i o n s  a n d  p a r a m e t e r  s e t s  s t e p  s i z e s  a n d

s o l v e r  o p t i o n s  o v e r v i e w  s a v i n g  t r a j e c t o r i e s  a n d

o u t p u t s  c l e a n l y

Implementation toolkit for SBML centric workflows

i m p o r t  /  e x p o r t  b e t w e e n  e d i t o r s  a n d  c o d e  s i m p l e

s c r i p t s  t o  b a t c h  r u n  s i m u l a t i o n s  o r g a n i s i n g

s i m u l a t i o n  p r o j e c t s  a n d  f i l e s

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

Parameter Scans, Sensitivity & Scenarios

Exploring parameter space with scans and grids

o n e  a t  a  t i m e  p a r a m e t e r  s w e e p s  c o a r s e  g r i d

e x p l o r a t i o n  i d e a s  s u m m a r i e s  o f  o u t p u t  r a n g e s  a n d

b e h a v i o u r s

http://www.nthrys.com
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Sensitivity and basic uncertainty views (concept level)

l o c a l  s e n s i t i v i t y  a r o u n d  a  r e f e r e n c e  s e t  s i m p l e  g l o b a l

s t y l e  s a m p l i n g  i d e a s  h e a t m a p s  a n d  s u m m a r y  i n d i c e s

Implementation toolkit for scans and scenario management

s c r i p t s  f o r  l o o p e d  s i m u l a t i o n s  R  /  P y t h o n  p l o t t i n g  o f

p a r a m e t e r  v s  o u t p u t s  s c e n a r i o  n a m i n g  a n d

c o m p a r i s o n  t a b l e s

S e s s i o n  4
F e e :  R s  1 8 8 0 0   Apply Now

Mini Capstone: Model Validation & Simulation Report

Design a small validation and simulation plan for a model

T h e o r y  +  P r a c t i c a l

Run simulations, parameter scans and summarise model

behaviour

b a s e l i n e  a n d  p e r t u r b e d  r u n s  f i g u r e s  f o r  k e y

t r a j e c t o r i e s  s i m p l e  v a l i d a t i o n  s t a t e m e n t s  v s

e x p e c t a t i o n s

Deliverables: notebook, simulation outputs & validation summary

R  o r  P y t h o n  s i m u l a t i o n  n o t e b o o k  C S V / T S V  o u t p u t

t a b l e s  a n d  f i g u r e s  P D F / H T M L  m o d e l  v a l i d a t i o n  r e p o r t

http://www.nthrys.com

