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VERA-Component Software Development Practices

Each code team has their own workflow 
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Process Management
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Code Development

• Detailed coding standards
• Inline documentation
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VERA Component Code Reviews

Line-by-line review of changes
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VERA Integration
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Testing prior to integration with VERA

Full nightly test suite run before integration into VERA
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Continuous and Nightly VERA testing

>10,000 tests run daily
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VERA Release Process

Code A 
Master Branch

Code B
Master Branch

VERA Repositories

…

Nightly Testing

Release 
Candidate 1

Release 
Candidate 2

Release 
Candidate 3

Test Pass & Significant new features
- Every 1-2 months

Internal Users Friendly External Users

Beta Release
(Optional)

External Users

VERA Release 
Through RSICC

Consensus with PHI/AMA Leadership
Every 6 months
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VERA Deployment

• VERARun provides a mechanism to use “release” versions of the code on 
deployed machines

[~]$ verarun -l
Available VERA versions:
VERA_4.0RC3
VERA_4.0RC2
VERA_4.0RC1
VERA_3.9
VERA_3.8

[~]$ verarun –v VERA_4.0RC1 p7
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Software Quality Objectives: The Path Toward NQA-1

• The goal of this work is to produce an NQA-1 certified version of the VERA 
suite.

• US Utilities are required to use NQA-1 software for safety calculations. 
Having an NQA-1 version of VERA will add value to the product by making 
adoption by utilities easier.

• Primary focus on year one is the core simulator and BISON
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Organization of VERA for 
QA Purposes
• For QA purposes, VERA is organized as a collection of software “Products”.   
• A product is one or more computer codes (executables) that can be used to perform 

analysis and meet software requirements.  Products may also include utility 
programs that directly support the product.

• Each Product will have a separate Software Management Plan (SMP) and 
corresponding QA documentation.  

• A Product Software Manager (PSM) will be assigned to each Product.
• Products may contain source code from external sources (e.g. PetSc, MPI, Origen, 

Futility).  
The QA of any external source code will be included in the QA of the product. (no 
CGD)

• Products may also have dependencies on other Products (e.g. MPACT depends on 
VERAIn, MPACT depends on CTF).  The “higher-level code” must include the QA 
for the coupling.
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Working Definitions

• Product – VERA component that is delivered to customers and is designed, developed and managed 
under a Software Management Plan (SMP). 

• External Library – External source that is included in VERA Products.  External libraries do not have a 
separate QA plan and the QA for these is included in the Product QA.   (If an External library does have a 
QA plan, it should be classified as a Product).

• Third Party Library (TPL) – common designation in CASL to represent a library from an external source 
(MPI, GCC, CMake, etc.).   TPL’s will usually be considered as “External Libraries”, but they may also be 
considered as Products if necessary.

• Utility – A separate executable or script that is used to support a product.  The QA for the utility is 
included in the Product QA.

• Dependency – A Product may depend on another product.  This relationship is a “dependency”.  The 
interface for the dependency must be defined and tested in one of the products.

• Product Software Manager (PSM) - Each Product has one individual responsible for the management of 
the QA for that Product
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VERA Products
1. VERA-IO
2. CTF
3. MPACT
4. Bison
5. MAMBA
6. Tiamat
7. VERAShift

• It is important to split QA responsibilities into smaller 
pieces to manage more effectively across different 
development groups

• Product list may be slightly modified or added to in the 
future

• The following details for each product are not complete.  
Official details will be included in the product software 
inventories.

• First year focuses on first 3 components
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1. VERA-IO

• Product Software Manager – Kevin Clarno
• Includes:

– VERAIn – Common input processor used to generate XML files 
– VERAOut – Text based output utilitiy
– VERARun – Run script to run many executables in parallel environment
– VERAView – graphical output visualizer

• Includes libraries: none
• Depends on: none
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2. CTF

• Product Software Manager – Bob Salko
• Includes:

– CTF – Standalone subchannel T/H code
– xml2ctf – input preprocessor
– driver – standalone CTF driver

• Includes libraries: MPI, PetSc, Futility
• Depends on: VERA-IO and Mamba
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3. MPACT

• Product Software Manager – Brendan Kochunas
• Includes:

– Standalone neutronics executable
– Executable coupled with CTF 
– Executable coupled with CTF+MAMBA
– ORIGEN (subset)
– Post-processing utilities

• Includes libraries: MPI, PetSc, Futility, etc. 
• Depends on: VERA-IO, CTF, and MAMBA
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4. Bison

• Product Software Manager – Rich Williamson
• Includes:

– Bison – Standalone Fuel Performance Code
– xml2bison – input preprocessor (?)

• Includes libraries: Moose, MPI, PetSc, libmesh, etc.
• Depends on: none

Bison QA will be done under INL QA management program
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Other Components
• MAMBA

– Includes:
• MAMBA - standalone CRUD code
• Driver utilities

– Includes libraries: MPI, PetSc, Futility, etc.
– Depends on: none

• Tiamat
– Includes:

• TIAMAT - Standalone automation of fuel performance code runs using HDF5 MPACT output file
• May include drivers for other fuel performance codes such as FAST, FRAPCON and ENIGMA

– Includes libraries: Moose, MPI, PetSc, Futility, etc.
– Depends on: Bison

• VERAShift
– Includes:

• Subset of Shift (which also includes Omnibus, Denovo, … treated as library)
– Includes libraries: MPI, PetSc, etc.
– Depends on: MPACT
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VERA QA Program Plan (QAPP)

• QAPP is the overarching quality plan for VERA
• QAPP defines:

– Quality Requirements (high-level)
– Procedures
– Documentation
– Training requirements
– Roles and Responsibilities

• QAPP will define lower Product QA documentation
• QAPP is being independently developed with SLT and ORNL Performance 

Assurance and Quality organization

Work in Progress
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Product QA Requirements

• Each Product will be required to generate the following documentation:
a) Software Management Plan (SMP)
b) Theory Manual(s)
c) User Manuals(s)
d) Software Test Plan (STP)
e) Software Test Report (STR)

• This is a preliminary list and details will change based upon the 
development of the QAPP

Preliminary Requirements!
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Questions?

www.casl.gov
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