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Out l ine

● Why do we need a  management system for the provenance and 
migration of physics modules?

● Infrastructure of module repository management system .

● Full l ife-cycle provenance of physics module.

● Cross-site migration of module repository.

● Summary



● Detailed requirements for the ITER Integrated Modell ing Infrastructure

●  t racking and recording the s imulatons (data,  components …)

●  data descr ipt ion and provenance shal l  be recorded,  together wi th in format ion about  i ts  val id i ty.

● Final Report on Open Science Use Cases for Fusion Information1

● provenance metadata ,  inc luding data processing code parameters and vers ion (svn vers ion or  g i t  hash).

● 2021 Workflows Community Summit2

● Theme #1:  FAIR（Findable,  Accessible,  Interoperable,  and Reusable）  computat ional  workf lows.

T h e  p ro v e n a n c e  o f  t h e  c o d e - b u i ld in g  p ro c e s s  s h o u ld  n o t  b e  ig n o re d .

l In a complex, large-scale scientific project, “provenance” is important for reproducible results.

l The workflow description only records the provenance of the data 
flow,emphasizing the application steps, parameter settings, etc.

l Provenance of code should not be ignored.

l Incomplete provenance will lead to irreproducible calculations.

1.https://www.fair4fusion.eu/
2.da Silva, Rafael Ferreira, et al. "Workflows Community Summit: Bringing the Scientific Workflows Community Together." arXiv preprint arXiv:2103.09181 (2021).



H o w  t o  ma n a g e  a  l a rg e  a n d  c o mp le x  mo d u le  re p o s i t o ry
f o r  in t e g ra t e d  mo d e l in g ?

System administrator's troubles:  
l Complex library and toolchain dependencies;
l Multiple development languages;
l Multiple versions of the toolchain coexist;
l Needs to be deployed on multiple HPC sites 

and kept in sync. 

Requirements for module repository management system:

l Support full life-cycle provenance of each module;
l Support for provenance management of the entire module repository. 
l Support for centralized management of cross-site deployments.



In f rast ructure  o f  the  module  reposi tory  management  system

 of  the l i fe-cycle of  module :

● Expl ic i t  executable command is   presented to the 
user

● Discover the  h idden messages:

 sources ,dependence,  insta l l ,  test ,  deploy

● Dynamic tracking of  the l i fe-cycle of  the module :

● Record the resul ts  of  each stage to the module 
descript ion  f i le

● One-to-one  correspond to the physical  module

• Mapping the si te environment to a col lect ion of 
module descript ion f i les

● FyRepository is  a col lect ion of  descr ipt ion f i les.

● Represents an ecosystem of  module reposi tory 

● Support  for  cross-site  redeployment .    



Ful l  l i fe -cyc le  provenance of  the   s ing le  module

● Module template f i le  :

● Some basic in format ion 

● Fixed API  descr ipt ion

● FyBuild Tookits:
● “Stage-Cha in ”  P ipe l ine  Mode l :

 Def ine  the  s tages  o f  the  modu le  l i f e  
cyc le

● CI /CD P la t fo rm:

 Tr i gge r  bu i l d
 Ass ign  t he  app rop r i a te  execu t i on  

env i ronmen t

● Func t ion  codes

● Products:  

● FyModule.yaml:

 Populate in format ion in key-
value format  for  each stage of  
the l i fe-cycle

● Generate an executable actor



FyMoudule .yaml  —— an  example  o f  a  module  descr ip t ion  f i l e   

timedate ,owner

basic information

Toolkit
stages:

- checkdepent
- fetch sources
- build/install 

Intergration 
Workflow

call actor 

Parse API

 
• as an intermediate bridge between 

the base environment and module 
call



FyModule .yaml :  as  the  gener i c  in te r face  o f  phys ics  codes



Cross-s i te  migrat ion  of  module  reposi tory

● FyRepository acts as a repository for git .

● Different sites correspond to di fferent gi t  branches .

● The bui lding process takes place in the docker container .

● The bui ld results are synchronized to the corresponding product ion environment respect ively.

 Deploy
 IMAS/3.34.0_4.9.2-foss-2020b

 to three dif ferent si te environments



Summary

l A  management system for provenance and migration  of module repository   was created.
l record metadata to f i l l  the gap about the provenance for  full  l i fe-cycle of the module ;
l enable the migrat ion of s i tes
l makes i t  possible to reproduce results 

l The core design concept in the  implementation of architecture :
l Standardize each stage of the l i fe-cycle of module
l Dynamically track the ful l  l i fe-cycle
l Mapping the site environment  to the col lect ion of module descr ipt ion f i les

l Implementation :  
l FyModule.yaml( descr ipt ion f i le of  the single module) ：

l as a metadata branch ,corresponding to the physical  module
l At the same t ime，as a br idge between the under ly ing envi ronment  and the module cal l

l FyRepository(a col lect ion of module descr ipt ion f i les):  
l  determines the envi ronment  ecology of  the physical  module
l  as a reposi tory source  to enables cross-s i te migrat ion




