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Banyan
Information Management System Overview

• Banyan is a Product and a Process for 
solving complex problems

• Manages engineering information for two 
weapon systems

• Directly applicable to assurance 
management
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Banyan Manages
Documents, Information, & 

Semantics
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Information
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Context
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Banyan
Information Management System Background

• Search for an engineering information management tool
– Commercial (closed): general purpose, application specific
– Open Source
– Standalone
– Client-server
– Web based
– Technologies

• Java
• Perl, PHP
• Python

• Narrowed the search (technology watch)
– Java/struts/tomcat
– Python/Zope/Plone

• Along came ADAPT
NNSA, Advanced Design and Production Technologies
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Banyan
Information Management System Background

$3M ADAPT project – developed for a Life 
Extension Program
– 12,000 documents
– 1,300 information elements
– 700 risk-based activities

ADAPT – Advanced Design and Production Technologies

Banyan paid for itself in its first month of use through 
the risk-based prioritization of certification activities

Banyan paid for itself in its first month of use through 
the risk-based prioritization of certification activities
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Our Experience 
in W-Program

• Required for certification
• Unambiguous traceability

– Customer requirements
– Tests
– Simulations
– Surveillance activities

• We are playing a
key role in RRW

Unambiguous traceability 
forms the backbone of the 
certification effort

Unambiguous traceability 
forms the backbone of the 
certification effort
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Banyan as an 
Engineering Tool

Document and Production Record Management

Unambiguous traceability Unambiguous traceability 

Information Management

Solution
HierarchyCustomer

Requirements

Requirements
Hierarchy System

Design

Production Records
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Banyan as an 
Assurance Manager

Document and Artifact Management

Audit-proof Compliance Audit-proof Compliance 

Information Management

Solution
HierarchyDOE Orders

Requirements
Hierarchy Policies,

Plans and
Procedures

Objective Evidence
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Unambiguous 
Traceability



Page 11Banyan Information Management System

Banyan
Information Management System

Banyan supports 
management 

processes

Plan

Act

Check

Do

Assure compliance
Manage requirements
Manage implementation
Manage configuration
Audit for compliance
Mitigate

Developed by Walter Shewhart and 
popularized by Edwards Deming

Orders

Mitigate

Audit

Plans, Procedures
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Front Page
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Banyan
Information Management System Engineering Section
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Document Storage



Page 15Banyan Information Management System

Banyan
Information Management System

Process Modeling 
with Kepler

Web Services

Web Services
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Ontology Manipulation  
with Protégé

Web Services

Web Services
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A quality 
relationship

42 U.S.C. 7254

DEARS

Contract-48

DOE O 414.1a

LLNL Quality Assurance Program

DNT Quality
Assurance Plan

10 CFR 830

LLNL Software Quality
Assurance Policy

Institutional Software Quality Assurance Implementation Plan

Software Quality System for the
Integrated Design and 
Production Reference

IDPR Software Quality Assurance
Risk Assessment
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Consequence of failure 
is Tier 3/4

Annotated Risk Consequence Tiers from the
Institutional Software Quality Assurance Implementation Plan

42 U.S.C. 7254

DEARS

Contract-48

DOE O 414.1a

LLNL Quality Assurance Program

DNT Quality
Assurance Plan

10 CFR 830

LLNL Software Quality
Assurance Policy

Institutional Software Quality Assurance Implementation Plan

Software Quality System for the
Integrated Design and 
Production Reference

IDPR Software Quality Assurance
Risk Assessment
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Likelihood score is 3.875
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42 U.S.C. 7254

DEARS

Contract-48

DOE O 414.1a

LLNL Quality Assurance Program

DNT Quality
Assurance Plan

10 CFR 830

LLNL Software Quality
Assurance Policy

Institutional Software Quality Assurance Implementation Plan

Software Quality System for the
Integrated Design and 
Production Reference

IDPR Software Quality Assurance
Risk Assessment

Annotated 
Likelihood table 
from the 
Institutional 
Software 
Quality 
Assurance 
Implementation 
Plan
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The Risk Level 
is Low

Low

42 U.S.C. 7254

DEARS

Contract-48

DOE O 414.1a

LLNL Quality Assurance Program

DNT Quality
Assurance Plan

10 CFR 830

LLNL Software Quality
Assurance Policy

Institutional Software Quality Assurance Implementation Plan

Software Quality System for the
Integrated Design and 
Production Reference

IDPR Software Quality Assurance
Risk Assessment

Annotated Risk Level from the
Institutional Software Quality Assurance Implementation Plan
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Banyan
Information Management System Practice 1 of 3

Practice IDPR 
Understand requirements to the extent known The pilot and prototype systems were designed to 

elicit requirements. 
Understand customer interactions The pilot and prototype systems were designed to 

elicit an understanding of customer interactions. 
Perform usability analysis as needed The pilot and prototype systems were designed to 

analyze usability from the customer’s point of view. 
Determine applicab le regulatory requirements Possible Price-Anderson impact in the area of 

records retention.  Implications are being 
investigated by A. Vinzant. 

Understand software interfaces Software interfaces have been identified. 
Utilize coding standards Specified in the software requirements document. 
Select, train, and task team members Zope training for all team members. 
Identify, acquire, and deploy required resources All open source software.  Servers have been 

procured and workstations are procured as 
necessary. 
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Practice IDPR 
Establish development and test environments Two servers on the unclassified network will mirror 

servers on the classified network.  Of the two 
servers, one is dedicated to production mirroring 
and one is dedicated to development mirroring. 

Select software development methodology Iterative development 
Understand software design to the extent known Yes 
Understand software quality assurance Yes 
Understand risk analysis and mit igation Yes 
Understand software testing Yes 
Conduct walkthroughs Close interaction with software developer will 

include walkthroughs at every milestone, as well as 
for the final product delivery. 

Document subcontractor interfaces Yes 
Understand collaborations Yes 
Review and update requirements Yes 
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Practice IDPR 
Understand software configuration Yes 
Create informal d isaster recovery strategy Yes 
Understand software integration Yes 
Conduct ad hoc acceptance testing Yes 
Understand feedback and status reporting Yes 
Provide maintenance support as needed IDPR is an ADAPT-funded project.  ADAPT 

philosophy is to turn maintenance and operation of 
systems over to the Program upon completion.  We 
are actively attempting to broaden the user 
community to assure a sustainable user base. 

Create release notes as needed Yes 
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Banyan is based on 
Zope

http://www.zope.org/WhatIsZope/ZopeArchitecture
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Zope/Plone/Banyan 
Stack

Catalog
ToolWorkflowContent

Types

Plone User Interface

Membership
Service

Python C

Z Server (web)

SQL Adaptor File System Plug-ins

Z Object Publisher

Z Object Database

FTP WebDAV XML-RPC

Banyan

Zo
pe

P
lo

ne

http://www.logicalware.com/resources/ZopePlone.ppt
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Important 
Attributes

• Web based, multi-user, collaborative tool
• Highly configurable

Applicable to a wide range of problem domains
• Integrative technology
• Scalable
• Affords layered visibility

• Rapid, hassle-free deployment
• Incremental integration with other systems

• Rapid, hassle-free deployment
• Incremental integration with other systems
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Banyan is part of 
a larger toolset

Infrastructure

Banyan Workflow Issue Tracking Database Connectivity

Web Services

Distributed Workflow

Assurance Management
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Banyan
Information Management System Summary

• Proven track record
• Easily adapted
• Scaleable, integrative technology
• Easy to deploy and use
• Released as Open Source
• Looking for partners

The power of collaborative, clear thinkingThe power of collaborative, clear thinking
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