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INTRODUCT

ON — NGIT Sector

PLM Competency Center
Manager

PLM Architects
(Overarching)

PLM/PDM Architect
PLM/CAD Architect
PLM Integration Architect

PLM Development
Manager

Development of PDM, CAD and Rich Client
systems — Catia, Teamcenter and Legacy:

*All Catia & Teamcenter/Legacy customizations
«Server and Thin & Rich Web client
*Translation server and client

«Data Conversions and Translation

«Lifecycle development and customization
*Message Access/Location Selection Rules
«Data Migration

*Reports tightly integrated w/TcE through APIs
*ECAD, CAE & CAM

*eQube reports

eInterfaces

*Proposal development

*Upgrades coordination and collaboration
sLegacy development

Leads:

*Technical Lead

*Rich Client/Translation Lead
«Conversion/Interface Lead
*QA/Testing Lead

PLM Implementation and
Application Administration
Manager

PLM User Support
Manager(s)

Installation, administration, implementation -
Teamcenter, CATIA, Legacy:

*PDM/CAD servers

*eQube

*Thin Client

*Rich Client

*Application Servers

*Web Servers

*Visualizations

eTranslation Components
*CSLGroup collaboration
«Architectural support for initial start-ups
*Patch deployment and management
*System-level technical support
«Data Warehouse support

*Proposal Development

sLegacy Systems Admin

Leads:

*PDM Installations Lead

*CAD Installations Lead

*Rich Client Architecture
*Requirements System Lead
*CATIA Lead

*Teamcenter Community Lead
*eQube Reporting Lead

Sustaining user support of PLM/CAD systems
across all sites — Teamcenter, CATIA, Legacy:

*On-site

*Peregrine Ticket support

«Common process control for Change Requests
«Consistent support model across all sites
*Audit findings support

«Consistent adherences to PLM/CAD corporate
strategy

«Startup support

*Troubleshoot/resolve lifecycle stoppages
«Performance monitoring

«JT translation troubleshooting

*TcE server/client/RC issue troubleshooting
*User administrative support

eLifecycle tailoring support

*Training Material per IES/PDI3

*Support software upgrades

*eQube reports development support

sLegacy support

*Data Translation

sLegacy Support

«Site-driven Leads
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INTRODUCTION — IS Sector

AVMC
Palmdale, CA
B2 Program, \AEW & EWS
ATDC Bethpage, NY
(TBD)
@)
i AEW & EWS
Western Region St. Augustine, FL
El Segundo, CA
JUCAS, CEV _ (TBD)
Western Region ‘
Sierra Vista, AZ AGS & BMS
Hunter (INn-Work) Melbourne. FL
Western Region AGS & BMS MC2A/E10A
Rancho Bernardo, CA AGS & BMS Warner Robins. GA
Hunter Lake Charles, LA '

(TBD) {ER)
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@ CAD Tool
@ CAD Data Manager Bethpage, NY
© CAD - PDM Integr

O PDM Tool o

@ Collaboration Tool
© ERP Tool

Azusa, El Segunds
Palmdale, Ca & Siel
Vista, AZ

Melbourne & Apopka, FL

Legacy PDM

LegacyPDM

*Standards going forward
*All sites have other legacy PLM tools that are not shown
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COMMON PROCESS INITIA:I'IVE

= Qverview

= Statement of Work

= PDM/PLM Enterprise Standard Suite of Tools
= Sub-Teams

= Schedule
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Mission Statement

= Develop and deploy an integrated standard PDM/PLM
Enterprise Environment at the IS sites. This standard will
be applied to all new programs and to legacy programs
where there is a business case or strategic fit.

Benefits

= Common tools and processes will facilitate work sharing
across the sector.

= Leverage established environments on new programs to
reduce hardware/software start-up costs.

= Provide clear PDM/PLM direction for proposal teams
= Develop pool of trained engineers and IT personnel

= Once established- deployment on new programs will be a
turn-key operation providing quick and affordable stand-

up.
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COMMON PROCESS INITIATIVE - SOW

Deliverables

= PDM/PLM Enterprise Standard Suite of Tools

= Sector Command Media

= |T Architecture/lnfrastructure to Support the Sector
= System Integration/Interface Requirements

= Integration/Interface to Other Systems

= Training Plan & Guidelines

= Program Stand-up Toolkit w/Checklists

= Change Board and Succession Plan
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COMMON PROCESS INITIAIVE — PDM/PLM Tools

Fully Intergrated
@) Proposed Integration
Out-of-scope

MRP/SFC
[ [IMPCA++

“As-Designed”

PIOS-U

CPIOS

Product Data
Management

ITraceParts I

CAD/CAM
SLATE/Doors/CORE

R _SLATE/D0ors/CORE 3 Tc Visualization
I! ""l! |l! |! Visualization

atran, Nastra)
Analysis

“As-Planned / As-Built”

Logistics
Systems

“As-Maintained”

Tooling
Systems

Linked Integrated

Scheduling
System
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COMMON PROCESS INITIATIVE — PDM/PLM Tools

Teamcenter PDM Customization Philosophy

The customization involves five main areas, >90% of our

requirements are common with the Corporation, Sector and industry:

. ) ES SS NN IT MS
= Establish Sector / Corporate AGS/BMS __ACS AEW

wide “Community of Practice”
to iImplement and support
key tools and processes

= Establish a PDM I
environment that integrates
all product data by leveraging
sector, corporate
Investments and integrating
standard tools

= Phased ‘Mini-Victory’
Implementation for Tool Suite
Interoperability

NGC Aerospace & Defense
Solution

Targeted Common Apyg (of {h
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COMMON PROCESS INITIATIVE — PDM/PLM Tools

NGS Block Points

Jul [Aug | Sep | Oct [ Nov | Dec |Jan [ Feb | Mar | Apr | May | Jun | Jul [ Aug | Sep | Oct | Nov | Dec

TcE 2005 2006 TcE TcE
2005 SR1 2007

~ ~ ~T

Release
4.0

(a9
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COMMON PROCESS INITIATIVE — PDM/PLM Tools

NGS Design Features

= New automated Parts List, Change Notice and AMR
reports in PDF format

= Automated Effectivity Flow Down (1 level)
= Limited Effectivity Wizard
= Improved Component “Make From” process
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COMMON PROCESS INITIATIVE — PDM/PLM Tools

NGS Data Management Features

= Added all attributes from DD1423 and DD1664 forms
= New rescheduling data submittal

= Automatic creation of Submittal objects

= New automated Data Access List and Supplier Data
Review reports in PDF format
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COMMON PROCESS INITIATIVE — PDM/PLM

.

Tools

NGS Review & Release Features

Assign dynamic reviewers for review steps in life
cycles

Assign dynamic durations for assignment steps when
scheduling changes notice

New work tools to display hot links for exact steps for
user to complete assignment

Automatic creation of many relationships when user
create single relationship
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COMMON PROCESS INITIATIVE — PDM/PLM Tools

NGS Standards Features
= Improved Preferred Part Selection List processing
= Preferred Part Mass Update

= Improved Materials management
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COMMON PROCESS INITIATIVE — Sub-Teams
= Design

= Engineering Standards

= Change Authority

= Data Management

= Notification, Review & Release

= Reporting & Metrics

= Program Standup
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COMMON PROCESS INITIATIVE — Sub-Teams
Change Authority %h—pm

M h . I D - ~é?si‘z) EFINING THE FUTURE Defines PLM
eC an I Ca eSI n . hed Mechanical Design Scope
g :g: ';::ble_uu:ns THE FuTuRt e WorkfIOWS
Engineering Standards | | - craneerno sinsarssseone and
. . igf é‘iﬁdm;?;‘s'_;fm..s THE FUTURE Processes
EIeCtrlcaI Des'gn “Pe ’PIOEC:‘SaiT Electrical Design Scope
- ldg 75:;? « This Syhteam Will Develan the Processes Required
Status Accounting B
:gz::i: 1 Status Accounting Scope
- De -2  This EFINING THE FUTURE
MRP Data Delivery B l—m
. The Notification, Review and Release Scope
Notification, Review & Release U p—
T - hed ata Delivery Scope
Data Management :zi EEZ; Data Management Scope
Suppller Data EXChange 7; %J:S‘C Supplier Data Exchange Scope

Infrastructure/Program Stand-Up

* el |nfrastructure Scope

Reporting & Metrics

*™ey Program Stand Up Scope

- E
.IE_’: « This Subteam Will Develop the Processes Necessary for a
. Program to Standup a PDM System From Inclusion in
R eq u I r e m e n tS - :DmE Proposals to Deployment on a Program

a « Deliverables Will Include:
_D - Proposal Boiler Plate

A — Planning Templates to Identify Budget, Resources, and
. - N Schedule to Implement PDM System at Program Start
L O g I S t I C S — Deployment Process for PDM System

— Awareness Communication

— Training
- ion of Hardware
. — Configuration of Software
Tools Design

Team Leader: Jeff L.
Participants: Beth R., PM, IS
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Comynghe 2003

 Change Authority

* Design:  Desian- * Design:
- CAD esclgar\][.) File M - BOM Management
Authoring i 18 WIEESITIE: - Release Package
- BOM Management Development
| ) \élsuallzgtlon File * Electronic Review & Release
enenation « Data Management
» Standard Parts « Scheduling

* Supplier Data Exchange

Processes « Status Accounting

* MRP Data Delivery
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COMMON PROCESS INITIATIVE — Sub-Teams

PDM : Structures, Versions, Configurations, Vaulting
Design

CAD: i

Geometry = Visualization :

Position Viewing

Conversions Part Selection

Occurrences Large Assembly Checking

Structure Collaboration Viewing
Collision

Multi-CAD
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Edit

File View Favarites Tools  Help

LBack ~ = - @ ﬁ | @Search @Favnrites @“%v bl - l:(} é% @

E — Sub-Teams

Address I’-Gj hikp: ffrsifl1-361. mib, esid .northgrum, comf TCETC frontrollerhome

j@Go|

Links ”| & -
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COMMON PROCESS INITIATIVE — Sub-Teams

Engineering Standards
Maintaining Standards Data

= All Standards Engineers will access the Teamcenter
Enterprise instance in Melbourne, FL to maintain
standards master data

= Standard parts, standard notes, materials,
processes and specifications

= As standards objects are created, updated or deleted
In Melbourne database, Teamcenter Global Services
(TcGS) will send same transactions to other
Teamcenter databases

= All Designers will access the local Teamcenter
Enterprise instance to maintain design data and
access local standards data
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COMMON PROCESS INITIATIVE — Sub-Teams

Engineering Standards

Requests Change To Engineering Standards

= All Designers will access the local Teamcenter
Enterprise instance to create problem reports against
local standards data

= As problem report objects are created, updated or
deleted in local databases, TcGS will send same
transactions to master Teamcenter database in
Melbourne

= All Standards Engineers will access the Teamcenter
Enterprise instance in Melbourne, FL to work problem
reports and related standards data
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COMMON PROCESS INITIATIVE — Sub-Teams

Engineering Standards

[ -

El Segundo, CA Standards ﬂl
Engineer Desi

Standards = 9 esigner

Engineer Designer —M ¥

TcE

Ii‘—' Hﬁ / —

Rancho Bernardo, CA

El Segundo
DB

B

Designer

Melbourne
DB

Standards
Enggn eer Rancho
| <—>m Bernardo
|

DB

Melbourne, FL




Copyright 2004 Northrop Grumman Corporation

NORTHROFP GRUMMAN

COMMON PROCESS INITIATIVE — Sub-Teams

Change Authority
= Qut-of-Scope of Change Authority

= Develop Baseline and Change Process (D0-4011)

*= |n-Scope of Change Authority
= Analysis and Propose Change (D0-4012)

= Authorize and Issue Authorization (15T PART OF
D0-4013)
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COMMON PROCESS INITIATIVE — Sub-Teams

Change Authority
(D0-4011 DEVELOP BASELINE AND CHANGE PROCESYS)

* IPT Structure and
Management Charters

 Approved Proposal

*Definitized and signed
Contract

« Customer Directed Change L SEIT SEIT/Program Manager SEIT

* Internal Change Request

* Existing Baseline

RECEIVE AND IDENTIFY IDENTIFY
ANALYZE CHANGE AUTHORITY NEW BASELINE
REQUIREMENTS AND STAKEHOLDERS ELEMENTS

\4

OUTPUT:

e Change Authority Structure and
Change Process Definition

« Definition of Baseline Elements
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COMMON PROCESS INITIATIVE — Sub-Teams
Change Authority

(D0-4012 ANALYZE AND PROPOSE CHANGE) ;: cxox

PROGRAM MGR
Input: IPT SEIT/IPT CONTRACTS

* Approved Proposal
« Definitized and Signed Contract
« Definition of Baseline Elements
* Existing Baseline
 Customer Directed Change
« Internal Change Request

IDENTIFY SOURCE CONDUCT EVALUATION D0-6014

— | OF REQUIREMENT TO VALIDATE REQUIREMENT NOTIFY CUSTOMER
OR PROPLEM OR PROBLEM AND IF REQUIRED
DETERMINE TYPE OF CHANGE

A\ 4

. SEIT/IPT SEIT/IPT CHANGE AUTHORITYSEIT/IPT
» Change Authority Structure PREPARE
» Change Process Definition SELECT WIAELE APPROVE
OPTIONS / SOLUTIONS APPROPRIATE PROPOSED —
—»
TO REQUIREMENT DOCUMENTATION CHANGE APPROACH
OR PROBLEM RISl IElS « IMPLEMENT IF CLASS ii
AIUAIIRIINY OR INTERNAL CHANGE
OUTPUT:
— « Approved Class Il Change
* Approved Internal Change
CHANGE AUTHORITYSEIT/IPT SEIT/IPT CONTRACTS
PREPARE OBTAIN SUBMIT
CHANGE APPROVAL PROPOSAL
DOCUMENTATION —* VIACHANGE AND
* CHANGE PROPOSAL AUTHORITY DEFINITIZE
(ECP/DEV/WAIVER) CONTRACT
« CONTRACT CHANGE
PROPOSAL (CCP) OUTPUT:

—»« Definitized Contract Change
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COMMON PROCESS INITIATIVE — Sub-Teams

Change Authority
(D0-4013 AUTHORIZE AND IMPLEMENT CHANGE)

|
CHANGE AUTHORITY &« NOTIFICATION, REVIEW AND
|
. RELEASE PROCESS
nput: PROGRAM MANAGER = IPT/SEIT SEIT
: |
* Approved Internal Change ISSUE WORK / BUDGET u INCORPORATE TRACK OPEN
« Definitized Contract Change | AUTHORIZATION &% CHANGEINTO ¥| COMMITMENT
« Existing Baseline - DOl IS STATUS
|
|
|
|
SEIT SEIT
IPT/SEIT UPDATE CONFIGURATION OPTAIN
VERIFY CHANGE . MANAGEMENT | | CUSTOMER
" INCORPORATION STATUS APPROVAL
ACCOUNTING IF REQUIRED
RECORDS

OUTPUT:
—» ¢ Revised Baseline
« Incorporated Change
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COMMON PROCESS INITIATIVE — Sub-Teams

Data Management - Scope

= Develop Standard Processes to Manage Customer,
Supplier, and Teammate Data ltems

= Data Management Process Tasks

= Develop Standard Sector Process for Scheduling,
Review and Approval, Tracking and Reporting,
Submittal, Delivery
= Applies to:
= Contract Data Requirements List (CDRL)
= Supplier Data Requirements List (SDRL)
= Program Correspondence
* Inter-Company (Teammate) Data Exchanges

= Define Training Requirements, Reporting Metrics, and
External Access Requirements
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COMMON PROCESS INITIATIVE — Sub-Teams

Notification, Review & Release

= This Subteam Will Develop the Common Processes
to Manage and Track Design Activities From Task
Authorization Through Release and Distribution

= The Processes Will Include:
= Task Schedule and Assignment
= Electronic Notification
= Electronic Markup and Redlining
= Electronic Review and Shop Floor
Share and Reuse of Design Data
= Visualization and Collaboration
Electronic Review, Signoff and Release
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COMMON PROCESS INITIATIVE — Sub-Teams

~work L Notification, Review & Release

L

r Addressed Outside R&R Team

! Addressed Within R&R Team
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COMMON PROCESS INITIATIVE — Sub-Teams

Notification, Review & Release
Sub-Team Ground Rules

= Processes will be established for both SDD &
Pre-SDD Program phase

= Technology based

= Team select best practice, may not be socially
or politically correct

= Sub-Team processes are targeted for new
programs

= [f applicable, modifications can be developed
for existing processes

= Report requirements will be identified and
covered under the e-Qube Reporting Project
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COMMON PROCESS INITIATIVE — Sub-Teams

Reporting & Metrics
Objectives

Define Requirements for Metrics Process
Real Time Metrics vs. Daily extracts
Multiple Data Sources or Just Teamcenter
Output Formats (PDF, HTML, Excel, etc)

Full system Data reporting (All Data including
History vs WIP

Etc.

Establish a Metrics and Repeatable Reporting
capability to support all IS Sector Programs

Prepare a IS Sector Steering Committee Evaluation
of Current Capability
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COMMON PROCESS INITIATIVE — Sub-Teams

Reporting & Metrics
Objectives - Continued

= Determine Best Supportable Architecture

= Recommended Solution should use TcE Data

= |dentify needed Changes to TcE

= Recommended Solution should not be a Data Source
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup
= Architecture

= Administrative Data
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup - Architecture

Sun Server Sun Server Sun Server

Oracle instance TC Enterprise
Corporate Server
Intranet Web Server

4

SAN Storage || Windows Srvr

Support SAN (Multiple Srvrs)
for CATIA V5 and Support jt converter
Microsoft Documenty | for CATIA V5

Visualization

Extranet Web Server

A
\ 4
A
\ 4
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data
= Data Access

= Vaulting
= Synchronization Strategy
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data

Data Access R

FJua] Document

» When a user wants to
perform an action, the “Rules

Engine” checks four sets of PR @ part
criteria before granting _
access ,’f/

//

Message Access

?/ -~ Rules
7~
‘/

Authorized Data

7
/T/ Access

- (User Classification)
/ — Program
Authorization

AT

o - zatl
User Authorization

User
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data
Data Access

= Program Relationships

= Any program, project, or product line which
Identifies a collection of resources and assets
bound by a common objective, for example “F/A18”
program

= A program can be subdivided into “subprograms”
and related together in a program structure

= User access to program data is controlled via the Is
Authorized For Programs relationships between
users and programs or subprograms

= Access to a program automatically provides access to all
subprograms
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data
Data Access

= Access Strategy

= Message access rules will be written for groups or
roles, not individual users.

= Groups and roles will be defined by a common set of
consumer or author functions.

= Common message access rules will not be duplicated
across groups but instead added to “common” group
for all users.

= Individual users will be added to group(s) or assigned
role assignment(s) to acquire appropriate access.

= Groups will not be assigned role assignments
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data
Data Access

= Authorized for Program Relationship is Key

= This relationships is used by the system to limit the
list of programs displayed to a user on the Create
pages.

= |f you can’t see the program, you can’t create data for the
program.

= This relationship is also used to by the message
access rules to determine which programs’ data
can be viewed.

= |f you can’t see the program data, you can’t checkout,
revise, update or delete the data.
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data
Vaulting

= Vaulting Strategy

= A multiple vault concept will be utilized instead of a
single vault

= Vaults will not be program specific

= Data from multiple programs will be co-mingled in the same
vault

= Message access rules will control users access to appropriate
program data
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data
Vaulting

= Vaulting Strategy - Continued

= Teams will be used instead of a “WIP” vault for sharing
In-work CAD data

= Life cycles will be utilized to transfer data between
vaults

= Certain support objects such as standard parts and
notes will be maintained in separate vaults
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data
Vaulting
= Vault Location Strategy

= A multiple vault location concePt (for each vault) will be
utilized instead of a single locaiti

= Locations will not be program specific

- Dat:litfrom multiple programs will be co-mingled in the same
vau

= Separate locations for different classes of data
= Fach class of CAD data (i.e CATIA, Unigraphics, Pro/E) will be
In its own directory

= All other files (i.e Word, PDF, TIFF, Excel) will be in a common
directory

s Add;tllcl)nal locations will be created when a location becomes
too fu

= Life cycles will be utilized to transfer data between
vaults locations
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data
Synchronization Strategy

= Gold Environment Development

= The Gold development environment will be updated
In parallel with the new features/processes in NGS

= When a new NGS release is packaged, a new gold
release will be package to support it

Gold 1.1 Gold 1.2 Gold 1.2 Gold 2.0

1 1 1 1 >




NORTHROFP GRUMMAN

COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data
Synchronization Strategy

= EXtracts

= Each environment that will use the Admin Sync tool
must have an extract of the Admin data

= Extract should be scheduled to run nightly
= Ten iterations of the extract will be maintained

4> < D
Melb, FLA ES, CA
e

Extract Extract Extract
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data
Synchronization Strategy

= Synchronization List

= TcE contains over 100 administrative and life cycle
classes

= Not all classes are considered IES standard and
should not be compared

= Users
= Hosts
* Role Assignments

= |List of classes that are under IES control must be
compiled and updated as new classes are
Introduced
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data
Synchronization Strategy

= Comparison

= Comparison program will take two extract files (from
same or different environments) and create a third file
that identifies all objects in first file that are not in
second and visa versa

= Admin Sync tool can use the Comparison Results file

= Add missing objects in one environment from the
other environment

= Delete invalid/obsolete objects in one environment
that are not in the other environment
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COMMON PROCESS INITIATIVE — Sub-Teams

Program Standup — Administrative Data
Synchronization Strategy

= Comparison - Continued

= Used to add/delete Gold changes to acceptance and
production environments

= Used to manage/recover changes in a single
environment
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COMMON PROCESS INITIATIVE — Schedule
2005 2006 2007
F-5/T-38 . ~_EPL/ICMS
JSE . LMA eamcenter/CMI/PCS
B-2 EPL/ICMS
; t | Pilot Activity |Teamcenter Model Management
FA-18 EPL/ICMS/C&RS
X-47B | Teamcenter/PCS |
UMS/naLe Teamcenter/ProPDM
CEV Program
Start
E-10A Teamcenter/Rich Client
AP-418 Progra
Stalit

JSTARS Metaphase |
B-52 & LCS Pfogra"{:}

Start 3
EA-18G
AHE

VDE
: Development - Existing : New
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COMMON PROCESS INITIATIVE — Lessons Learned

= Rich Client Not Ready for Prime Time

= Need Automated Process for Maintaining
Standard Administrative Data Across TcE
Instances

= Processes Continue to Evolve/Change
= High Conversion Cost For Existing Programs
= TcE Has Usability Issues
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