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Banyan

@ Information Management System Ove rVi eW

 Banyan is a Product and a Process for
solving complex problems

 Manages engineering information for two
weapon systems

e Directly applicable to assurance
management
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Banyan Banyan Manages
4 Information Management System Documents, |nf0rmati0n, &

Semantics
.

Document Information

2.1 Risk-Based Program “2
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requirements, An organization shall use a
DOE/MNNSA risk management process when choosing to
WEAPON QUALITY POLICY [GE-1) ,, N . .
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) document in a graded (tailored) manner and
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Fartmrs that rmavw ba roncidarad im tha Fisl

=i Document
Semantic
Context

QUALITY ASSURANCE FLAN
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activities in a cost-effective manner based an S
the maturity, applicability and risk associated
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Banyan
@ Inform>;tion Management System B aC kg rO u n d

e Search for an engineering information management tool
— Commercial (closed): general purpose, application specific
— Open Source
— Standalone
— Client-server
— Web based
— Technologies
e Java
* Perl, PHP
* Python
 Narrowed the search (technology watch)
— Javal/struts/tomcat
— Python/Zope/Plone

 Along came ADAPT
NNSA, Advanced Design and Production Technologies
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Banyan
@ Inform);tion Management System B aC kg rO u n d

$3M ADAPT project — developed for a Life
Extension Program

— 12,000 documents
— 1,300 information elements
— 700 risk-based activities

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

ADAPT — Advanced Design and Production Technologies
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@Ffanyan o Our Experience
In W-Program

* Required for certification

 Unambiguous traceabillity | W80
— Customer requirements E
— Tests Nuclear Explosives Package
_ Simulations Certification Plan (U)
— Surveillance activities ., S

 We are playing a Unambiguous traceability
key role in RRW forms the backbone of the

certification effort

Banyan Information Management System Page 7



@FfanyanM S Banyan as an
Engineering Tool

4 Y Y

A Requirements Solution A Production Records
e T— Hierarchy Hierarchy System

Requirements < > Design
— — —

K Information Management/
K Document and Production Record Management /

Unambiguous traceability
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@Eany?nM . Banyan as an
Assurance Manager

4 Y Y

A Requirements Solution A Objective Evidence
DOE Orders Hierarchy Hierarchy Policies,
Plans and
Procedures ||| ¢==
K Information Management/
K Document and Artifact Management /

Audit-proof Compliance
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sanyan Unambiguous
Traceabllity

BAN YAN

Enginearing Informafon Manager

: banyan na-121 dema site © banyan 2.0 Zadmin  : undo

T2 Display Properties for: QC-1 Details for : 2.1 Risk-BAsed
; i : : . Program
Engineering Information Information Categories for :QC-1
Add  Edit Links Subscribe Tools sdd  Edt Links Subscribe  Tools [banyan_edit]

|»

Description

To have a cohesive, effective and
integrated quality management system,
a risk-based approach must be used to
determine the extent (tailoring) of
application of QC-1 requirements. An
organization shall use a risk
management process when choosing to
apply the "shall" requirements of this
docurment in a graded (tailored) manner
and document that process in their QAP
or WQAP, Factors that may be
considered in the risk management
process for graded application include

B QC-1 Rev 10 Final 2004-02-13.xml

[ requirement | [ plan | [ issues E1.0 INTROQUCTION
| source_document |

B # Source_Documnent

A B

1.2 SUPPLE
QC-1 INSTRUCTION

E BASIC REQUIREME

Link Te:0C-1 Rew 10 Fin

004-02-13.xml

To: 8.1 GQuality Assurance \
a

ﬁa gineering information Mana

\ : banyan na-121 demo site & banyan 2.0 Zadmin  : undo
T2 Display Properties for: DNT Quality Assurance Plan Details for : 8.1 Quality Asst
Engineering Information Information Categories for :DNT Quality
Assurance Plan [banyan_edit]
Add  Edit  Links Subscibe  Tools
A Add  Edit  Links Subscibe  Tools Description
[reguirement | [D0QIE0N [ issues | \ T_QAP.02-1-30-02 xml 4 - The LML Quality Assurance Program has pre
rogram based on DOE Order 414,14 and
| source_docurment HTRODUCTION prog !
= 7 Plan categories: Management, Performance, anc

SION

5 approach,
BT lity & Pl
Quality Assurance Plan - "j:
Table 1. Defense and Nuc
WES o
Risk Level Management
6. TIONS AND INTERFACES
k
7. RESPD ILITIES 3 High * Quality Assurance Plar

* Training and

qualification of operator
—_ and workers * Quality

8.1.1 Category 1?Managerment :

Group improvement ¢ Documer

817 Catenory 2#Performance and record control

Link To:DNT_QAP.02-1-30-02 xml _'l;
Link To: 2.1 Risk-BAsed Program ﬂ | Ll

E 8. Quality Assurance Requirements
F 8.1 Quality Assurance Criteria
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Banyan supports
Banyan
@ Information Management System m an ag e m e nt

EFOCGSSGS

Assure compllance\
Manage requirements

Manage implementation
Manage configuration  (Plans, Procedures
Audlt for complianc

|t|gate /
Developed by Walter Shewhart and

popularized by Edwards Deming
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Banyan Front Page

Information Management System

BAN YAN

Engineering Informaten Manager

: search Documents for: |
| R zeareh |

= Search Document Storage Area

= Search Engineering Section

= Configuration

@ 2004 LLML Al right= reserved
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Banyan
Information Management System

BANYAN

Enpinearing Informafon Managar

Engineering Section

: banyan dermonstration system

admin

s Tarsiiaticn BDisp Iy Rropertissfory Produst =1  Details for :Risk: Failure to m—
Information Categories for :Product projections
. : : Description
| | [ product | [ process | s Frovde dtanspacatian Future economic conditions may make it dif
| — rneet cost requirement
Product ﬂ F1 -- Manage Systemn 5
Br = Bpiats B ehar Risk Level: Mediumn
F3 -- Maintain system
HR -- Low Cost Very Likely . ...
Risk: Failure to mest cost somewhat Likely . o ..
projections
N
&1 -- Fixed Assets Yery unlikely .. .
A2 -- Transportation Assets 2 ey ke Ly ...
5 o8 & -
T ] e
83 -- Information &ssets i g 807 5 5
SE ke = 'g = g a
= S -] w
T -- Systern Acceptance Test Iﬁfil = W
B
[}
- g -
|4 | 3

Banyan Information Management System

© 2004 LLML All rights reserved
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Banyan Document Storage

Information Management System

BAN YAN

Enginesring Information Manager

: banyan dermonstration system

You are here: Zope > Portal = Home = DocurmentStorage

= DocumentStorage

COSystern Documentation
Tanalyses
CMeetings
CDevelopment
COProduction

Casurveillance

E OTests
Caarts+Photo Functional Testing Folder #1
Bl (DBiography Functional Testing Folder #2
@The R L a A Mt Authaor: walls, Jeannette Rating: m'f_g_

5.00 Price; $16.50
@Plan B Further Thoughts on Faith Author: Lamnott, Anne Rating: 5.00 i_:deif'f"

Price $16.50 ]
@One Man's Wilderness: An Alaskan duthor: Keith, Sam; Proenneke, I modify
Ddyssey Richard Rating: 4.5 Price: $10.17
CCooking+Food&Wine Functional Testing Folder #3
[JHome&Garden Functional Testing Faolder #4
; & Folder Hierarchy representation
[ !
Hi e Bits of a webSite

Test Case: Add Falder @
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Banyan

Information Management System

BANYAN

Engineering Information Managar

banyan demonstration system

Process Modeling

i 2 admin

Engineering Information

product

| process |

i modify

"; Display Properties for: Product

Information Categories for :Product

Failure to n—

EIF -- Provide Transportation
F1 -- Manage System
F2 -- Operate system
F3 -- Maintain system

EIR -- Low Cost

Risk: Failure to mest cost
projections

El & -- Fublic Transportation System

Al -- Fixed Assets
AZ -- Transportation Assets
A3 -- Information Assets

T - System Acceptance Test

Future economic conditions may make it dif

File “iew Edit Graph Debug Help

with Kepler

Web Services 3

s/kepler/workflows/orb/0bModel. xml

IR RS

Actors | pata |

Quick Search

= Details for :Risk:
projections

madify Description
R meet cost requirement
modify Risk Level: Medium
modify
maodify Yery Likely
madify Somewhat Likely
modify mLikely
modify very Walikely
modify Extremely imlikely
modify
modify

ha K1

004 LLNL All rightts reserved

Web Services

Banyan Information Management System

I—

¥ text M keyword

| Mathematical Operations

) control

] mage Manipulation

) &rid Functions

i Wb Services
Wieh Service Harvester
Web Service

| Datamining

. ) Domain Specific

;I External Execution Environm

Cinputs

) constants

] Converters

) Complex Structures

] Outputs

] GIS Functions

) String Functions

-] Vatisbles

iz This model shows a simple use of the Antelope ORB interface. MGENC packets

(containing multiplexed channels of sireaming data) are gathered from the ORB.
The samples from these multiplexed channels are output from CrbWaveformSource

to a multiport. The Multiplexor actors select individual channels, which can be combined
in arbitrary ways. The result s displayed as a plot.

Multiplesar

OrbWavetorm Source
ouiput

Monitorvalue

Author: Tobin T. Fricke




BANYAN

Enginsering Information Managar

: banyan demonstration system

H 2 admin

Engineering Information

[ [_product process

Product i

"; Display Properties for: Product
Information Categories for :Product

|»

projections

Details for :Risk: Failure to m=

EIF -- Provide Transportation © madify
F1 -- Manage System = modify |
F2 -- Operate system £ modify |
F3 -- Maintain system = madify
ER - Low Cost £ modify |
Risk: Failurs to mest cost |
projections "
B4 - Public Transportation Systsm | & modify
a1 -- Fixed Assets © modify|
AZ -- Transportation Assets £ modify|
A3 -- Information Assets = modify |
£ modify |

T - System Acceptance Test

Description

Risk Level: Medium

very Likely
Somewhat. Likely
mLikely

very wmlikely

Extremely mlikely

A Kl

Future economic conditions may make it dif
meet cost requirement

Query Yiew - newspaper

W R E2ELEVEERZE

with Protégé

T Web Services 3

lllD

Larry Tet

004 LLNL All rightts reserved

Web Services

Banyan Information Management System

[

-2 Reporter
Section

Author

o F'DQ

:THING

|:| D‘._l_up S

Anne BasketballHead

Sports Nut

l:‘ Editor
[

5 Employee

=" Coluramst

Salespersom~

Fred Schmit

L]

Ms Gardiner

E‘ Chief Hﬂln:l[|
]

—
-

Nodes of Interest

() Use Selected (hone selected)

(@) Search By Mame

Nee:
[[] case sensitive
[ regular expression

Restrict Mode Types

Class

Instance

hieta Class

System Class

System Meta Class

Arcs of Interest
Restrict Arc Types

achverizements

articles

articles (Connects Classes)
aLthar

author (Connects Classes)
biling_charts

hiling_charts (Connects Clas:
cortact_person

acvertizements (Connects Cla|

[«]

Neighbours
Showy Meighbours

Arc Direction

- Outgoing and Incoming Arcs
(18] Outgoing Arcs

(18] Incoming Arcs

Restrict Levels

# Lovee:

Results

Perfarting Query...
Found 1 node.
Found 23 neighbourg
Found 37 arcs.
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oo ot
nformation Management System relathnShlp

10 CFR 830 42 U.S.C. 7254

——
DEARS
/

Contract-48
/

DOE O 414.1a
/

LLNL Quality Assurance Program

/\
LLNL Software Quality | | DNT Quality

Assurance Policy Assurance Plan
\

Institutional Software Quality Assurance Implementation Plan
—

IDPR Software Quality Assurance

Risk Assessment

Software Quality System for the
Integrated Design and
Production Reference

A
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Consequence of failure
B : :
Inf?rrr]%?g Management System IS Tler 3/4

Annotated Risk Consequence Tiers from the

Institutional Soft

IDPR Software Quality Assurance.
Risk Assessment t

Institutional Software Quality Assurance Implementation Plan

Consequence | | . e e esremereeneeamranene]
Tier Environment, Health & Safety Program, Cost & Schedule Political & Public Security

Tier 1 Catastrophe (multiple futalities and serious injuries) Mujor dollar loss, .. over S1M Major loss of Release of classified or
[mpact requiring immediate evacuation or other drastic Major schedule impact public confidence proprictary information
action to protect public Failure to meet program requirements International Damage to or theft of
Felony or serious civil linhility adverse publicity phryvaical or intelleciual
Significant hazard to public & emplovees property
Primary safely barrier

Tier 2 Serions OSHA/EPA violation or civil liability Minor cost impact, ¢.g S200K to S1M Loss of public Failure to sceount for
Hanzard to emplovees Minor schedule impact confidence classified or
Low haeard & primary safety barrier & simple software or | Failure to meet program goals N"“i*.“".al adverse P"_’P"ut‘“?' information
high hazard for LLNL workers & secondary safety barier | Potential LLNL operations work stoppage publicity F“ll'-':“-' to account for
& complex software physical or intellectual
[mipact reguinng action by offste public property

Tier 3 Minor OSHAEPA violmtion or civil liabiliy Acceptable cost impact, ¢.g. 320K to 5200K | Minor public Minor security concern
Accident possible, fatalities or serions injury unlikely Acceptable schedule impact GLamcern
Low hazard for LLML workers Failure to meet minor program goals "'"ld"-m publicity
Secondary safety barrier Potential project work stoppage or LLNL within HsEr
[mpact requinng offsite cleanayp, but no mmediate effect operations inconvenience commumly
pagmlilic

Tier 4 OSHAEPA violation, civil liability unlikely Meghzible cost impact, e.g less than 520K Megligible public Mo need for additional
Software does not contral or mitigate a haeardous Megligible schedule impact concem security bevond the
operation Megligble program impact """d"'m publicity nerm
Mo ofTsite impact Potential for no mare than a project within the Lab
R R e T e S S BT O e IMCONYCMENee I

Tahle 4.

Banyan Information Management System

Risk Consequence Tiers
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Banyan

Likelihood score is 3.875

Information Management System

Annotated
Likelthood table
from the
Institutional
Software
Quality
Assurance
Implementation
Plan

Banyan Information Manageme

IDPR
Risk

Factors Un-weighted likelihood of failure score Weight- | Likeli-
contributing ing hood of
to likelihood factor Jfailure’
of software
fatlure T l 5 ] 0 6
Software TeanfUpto S co-  [Upw [0eo- [Upto 20co-  [Up o 50co-  |=50 co-located x2
Complexaty  flocated peoplelocated people] located people|located people| people or 20
ar 10 people  [or 20 people  |people with 1 2
with external [with external |external support
l support SUpPport
Team 12 ormore [0 vears Iyears I vear 4 months or less 1 x2 2
Experience VEATS
Contractor MNone Contractor (omiractor Contractor with x2
Support with minor with major  Imajor tasks critica 8 16
Lasks tasks [0 project success
Crganization fUne location |\ Two locations | Multiple Multple Multiple providers xl
F(JIH]'.I]I_‘\'II:L': but same locations but | provides with [with associated

reporting chaiy

sume reporting
chain

Prim/sub
relationship

relationship

Schedule Mo deadline Deadline 15 Mon-negofinhle 8 x2 16
Pressure” negotinhle \ Cdeadline
Process UMM Level 4JCMM Level 3| CMM Level 2 jREcoraor | Litile or no history x2
Maturity 5 —managed, |- defined —repeatable  frepeated 8 16
oplimizing processes processes SLUCCESS
Degree of Froven and Proven but Cutting edge x1
Innovabion pccepted neéw Lo the 1 1
development
| orgamzaiion
Level of Simple — Extensive x2
Infegration Standalone [ntegration 2 4
Required
Requirement eIl delined \Well getngd -| Preliminary | Changing, x2
Maturity objectives —  [Few unknown objectives ambiguous, or 1 2
Mo unkmowns untestable
) | ohjectives
Software Lines Less than S0k Owver 300K Chver 1OOOE 1 x2 2
of Code’

Subiodal I

—
fli

Tokal |

3.8/1

Table 5. Likelihood of Failures Due to Software Environment
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. Banyan The RiSk Level
“0 Information Management System .
IS Low

Annotated Risk Level from the
Institutional Software Quality Assurance Implementation Plan

Consequence of
Faillure Tiers
Tier 1 Medium High High High
Tier 2 Low Medium Medium High
Tier 3 Negligible Low Medium
Tier 4 Negligible MNegligible MNegligible Lo
2 4 b la

Likelihood of Software Failure
Table 2. Risk Level Assessment Grading

Banyan Information Management System Page 20



Banyan

Information Management System PraCtice 1 Of 3

TN
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 applicable regulatory requirements Possible Price-Anderson impact in the area of

records retention. Implications are being
iInvestigated 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.

Banyan Information Management System Page 21



Banyan

Information Management System PraCtice 2 Of 3

- TN
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 develop ment methodology Iterative development

Understand software design to the extent known Yes

Understand software quality assurance Yes

Understand risk analysis and mitigation 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 require ments Yes

Banyan Information Management System Page 22



Banyan

Information Management System PraCtice 3 Of 3

- TTN———
Practice IDPR

Understand software configuration Yes

Create informal disaster 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 Programupon comp letion. 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

Banyan
Information Management System

Wigh Client \L
- _ ) HTTP
¥ML-RPC Cliert HTTP Yifeh Server
—HTTP —————————
WekDAN Client
—FastCGIPCG
HTTP -
HTTF FTP Client
HTTP
FTP
- Zope A
ZServer . J
— Zope Core
Zope Products
Object Databaze |
(£Z0ODE)
. ~

http://www.zope.org/WhatlsZope/ZopeArchitecture

Banyan Information Management System Page 24



Banyan
Information Management System

Zope/Plone/Banyan
Stack

B
Banyan
/‘
GC) Plone User Interface
<
O Content Membership Catalog
0 T : Workflow
- ypes Service Tool
Z Server (web) FTP WebDAV XML-RPC
L Z Object Publisher
o <
N Z Object Database SQL Adaptor | File System | Plug-ins
L Python C

Banyan Information Management System

http://www.logicalware.com/resources/ZopePlone.ppt
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@IBfanyan y ) I m pO rtant
Attributes

- TT——
 Web based, multi-user, collaborative tool
« Highly configurable
Applicable to a wide range of problem domains
 Integrative technology
e Scalable
o Affords layered visibility

 Rapid, hassle-free deployment
e Incremental integration with other systems
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Banyan

Banyan Is part of

Information Management System

Demonstrate Compliance

Process Information

Track Issues

Interface to other systems

Manage

a larger toolset

Distributed Workflow

Assurance Management

Banyan

Workflow

Issue Tracking

Database Connectivity

Infrastructure

Web Services

Banyan Information Management System

\Demonstrate Compliance\

Process Information
Track Issues

\ Interface to other systems\

\Demonstrate Compliance\

Process Information
Track Issues

\ Interface to other systems\

\Demonstrate Compliance\

Process Information
Track Issues

\ Interface to other systems\
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Banyan
® Information Management System S u m m ary

TN
* Proven track record
« Easily adapted
e Scaleable, integrative technology
o Easy to deploy and use
* Released as Open Source
* Looking for partners

The power of collaborative, clear thinking_

Banyan Information Management System Page 28
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