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An Enterprise Resource Planning (ERP) system is an
tegrated computer-based application used to manage
ernal and external resources, including tangible asse
cial resources, materials, and human resources.
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PRIMARY SYSTEM FUNCTIONS

MATERIAL LABOR

Cost
Requisitions: Estimating

Contracts & Stock

Planning &
Scheduling

Purchase Orders l Work Orders
\ / In-House & Subs

Delivery Receipts / Time Charges

PERCEPTION
Issues to Production ~~¥ Closing Work Orders

Stock Replenishment
Management

Reports
Customer
Invoices

VVendor Invoices




INTERFACES WITH ACCOUNTING SYSTEM

MATERIAL LABOR
Cost
Estimating

Planning &
Scheduling
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;PERCEP TION

Management
Reports

Customer
Invoices




INTERFACES WITH CAD SYSTEM

MATERIAL LABOR
Cost
Estimating

Planning &
Scheduling

|

;PERCEP TION

Management
Reports

Customer
Invoices




Most generic ERP systems do not




Earned value management (EVM) is a project
1anagement technique for measuring project progress
objective manner.

as the ablility to combine measurements of s
e, and cost in a single integrated syste

plied, EVM provides an early warni




The following are typical production
problems that EVM can recognize eatrly:

* Incomplete engineering drawings are
preventing the manufacture of pipe spools in
time to meet on-block assembly schedules
leading this work to be done on-board with a
3:1 penalty in labor hours

Engineering Problem

* Rented crane services arrives a week early
with nothing to do.

Planning Problem

* Poor night shift welding causing excessive
rework and impacting day shift progress

Quality Work Problem

* Panel line not able to maintain throughout
that impacts platen schedules.

Scheduling Problem

e Late material deliveries creating cost and

schedule problem with out-of-sequence work.

Material Expediting Problem




VM Terminology Used by PERCEPTIO

AC = Total Budget At Completion
WS = Budgeted Cost of Work Scheduled (Sum of Budgets Schert
P = Budgeted Cost of Work Performed (Actual Progress x BAC
= Actual Cost of Work Performed
stimated Cost At Completion (Six Methods Providec
imate To Complete (EAC — ACWP)

% Budget Scheduled To Date (E
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Measuring Schedule Performance
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— PERCEPTION:
Cost Estimating An Integrated

‘ System of
Planning Shipyard
Budgeting & SchedulingilsIVE [§[53S
Functions

Labor, Manpower Purchasing & Material
Cost Managemen Cost Managemen
Earned Value

Performance Reporting

Cost Analysis




PERCEPTION ESTI-MATE

Cost Estimating

New Construction & Repair
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Cost Estimating

RCEPTIONwas developed to permit cost estimating that c
t modern ship design and production methods.

oduct- and process-based information, costséma
ed quickly and accurately at any level aletal

st estimatedased upon modi
aracteristi




System Benefits

PERCEPTIONhasflexible featuresto address almost any estims
situation, whether for commercial or government regiirements.

RCEPTIONOoffers atoolbox of easy-to-use functions helj
mator expedite the process and ensure the esaie is bot
ete and accurate.

ONallows cost data to be cataloged in
abase libraries




PERCEPTIONcan manage extensive
cost estimating libraries

irious libraries of Cost Estimating Relationshi
Sn)

Parts Catalog for detall parts




Putting together an estimate from manual
cost entries and from cost libraries.

Project Estimate




Cost Risk Analysis

Cost Probability
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$1,000 $1,500 $2,000
Cost Range




PERCEPTION PERT-PAC
Production Scheduling
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All successful shipyard contracts are based on a Wikhought-out and
executed build strategy
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PERCEPTION provides a system’s
iIntegration feature for using Microsoft
Projectto automatically develop and
schedule Planning Activities

PERCEPTIONmaintains schedule
updates automatically.
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Planning & Scheduling
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PERCEPTION has features for planning and scheduling
all project activities:

Schedule Design & Engineering Activities

Schedule Engineering Drawings
Schedule Production Work Orders
Schedule Work Order Material Pallets

Schedule Purchased Material Deliveries

Schedule Subcontractors
Schedule Tests & Trials
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Planning & Scheduling

Planning Activity
Planning Activity
[ ] Activity Work Planning Activity

Orders

0 T

ﬁ Work Order
Pallet Items
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Ship Zone Outfit
_ _ "D Work Type Scheduling
Scheduling requires the |

: Maintain Clear Access
proper SequenCIng Of \} Alleys for Men & Materials
work and related project AN

activities. |
Y
Y
Y
b
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PERCEPTION WORK-PAC

Managing Labor Costs & Schedules

TIME CHARGE
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System Benefits

Better labor planning cost/schedule control.

Improved management control of job progress andabor expenditures.
Immediate job cost reporting and summarization.

Fast and accurate reporting of labor cost problers.

Labor costing by project (job) work breakdown structure and by
organization structure.

Automated final labor cost forecasting based upoactual performance.
Automated job progressing - no manual assessmemexjuired.
Generous checks for erroneous data and bad timechcharges.
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Three Types of Work Orders Provide Extra Flexibility

Discrete Work Time-Phased Distributed
Orders Work Orders Work Orders

Contract

Work Production

Breakdown Processes

Structure (Work
Centers)

LR

Production Interim Products,
Assemblies & Modules
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The system allows the user to develop three
different types of work orders:

1.

Discrete work order (default) that can clearly be assigned to any

single element or level of the project WBS.

Distributed work order that cannot be assigned to any single
project WBS element, but rather includes work that nvolves

multiple elements.

Time-phased level of effort work orderthat has no clear-cut end
product, but rather is a service to be provided ovetime within

a fixed budget.
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Sample Dalily
Time Card

For Manual Time
Chare Entries
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Sample Bar Coded Work Order List for Time
Charging using Bar Code Scanners (Optional)
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Data Flow for Labor Cost Management
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Tracking Manpower Requirements

*As Planned in Baseline
*As Currently Planned
*As Actually Expended To Date

*As Forecast to Complete

Manpower can be evaluated by WBS, by shipyard workenter, for
one project or across multiple projects.

The analysis can combine current back-log with propsed new work.
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Tracking
Project Manpower Reguirements
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Total Shipyard Manpower Modeling
(New Work Modeled On Top Of Active Work)
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PERCEPTION MAT-PAC
Managing Purchasing & Material Control
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Managing Material
From Engineering to Production

INSPECTING

RECEIVING WAREHOUSING

PURCHASS E RC_E PT I Q N ’KITTING
Life Cycle

MATERIAL ISSUES TO
REQUISITIONS . M ateri al PRODUCTION
‘ \x Control ’

PLANNED
REQUIREMENTS

o
a

OPTIONAL VENDOR INVOICES

CAD INTERFACE ' CUSTOMER BILLINGS

HISTORICAL RECORDS Interface With Accounting

Systems

ACTUAL USAGE

EXCESS STORES
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Sources of Ship Materials:

Direct purchased material (spec items & standard parts)
Stock inventory
Owner-furnished material

Manufactured parts
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[racking Materia

Throughout the

Shipyarc

Engineering Bills Of Material

Stock, Direct Purchase & Manufactured Parts
Material Requisitions

Purchase Orders, RFQs And Amendments
Delivery Expediting Information

Delivery Recelpts & Inspections
Warehousing & Storage Location:

Work Order Pallets

Issues To Production

Vendor Invoice Control

Customer Invoice Control

Tool Room Control
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PERCEPTIONtracks material and
subcontractor costs via issued
purchase orders or via open
purchase orders & vendor invoices
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Purchasing

PERCEPTION generates a variety of
purchase orders:

Normal POs formulated directly
from purchase requisitions

QUICK PO for items not entered on
a requisition.
Blanket Purchase Agreement

Bulk Purchase Order

Purchasing schedules that are integrated
with technical and production schedules
ensure production can perform its work
on schedule
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Purchase Requisitions

Requests for Quotations (RFQSs)

Purchase Orders

Expediting Functions & Reports

Recelving Functions

Vendor Invoice Control

e Transactions To Accounting System’s Accounts
Payable (A/P) & General Ledger (G/L)
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Tracking & Managing Material
Costs and Schedules

Total Committed Costs:
Purchases + Stock Used + Stock Reserved
Total Purchases
Purchases Receive
Purchases On Back Order

Costs & Schedules
Purchases Used

Reported by Project
Purchases Paid and Yard-Wide

Stock Used

Stock Reserved
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Bar Code Options

 Tool Room Control
e Production Issues
* Physical Inventory

123123123123
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System'’s Integration With CAD
(Optional)

PERCEPTIONhas been linked to various Ship Design and
Engineering systems:

* ARL's ShipConstructor

*The Navy'sASSET Ship Concept Mode

* Proteus Engineering’sFlagShip suite

e Intergraph’s GSCAD

» Autodesk’s AutoCAD general design system

* Rebis’ AutoPLANT piping system design and engineering system
* Bentley System’dMlicroStation
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CAD
System
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Purchase Production
Requisitions  Control
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Drawing Control (Disciplined drawing
controls will prevent cost and schedule problems

in production )

Material requirements for a project can begin with
requisitions.

However, requisitions can be preceded by engineering
drawings and their bills of material (BOMS).

Drawing BOMSs can be entered manually or via down-
loading this detail information from CAD systems.
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Electronically accessing CAD design data can significantly
expedite the purchasing and material control process.
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Drawings

DWG

Requisitions

BOM Items

(Optional)

REQN

Reqgn Items

REQN

Reqgn Items

Linking Basic Material Documents

Purchase Orders

PO

PO Iltems
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Flexibility for Linking Material

Documents to Suit Special Needs

DWG

BOM ltems

Requisition can be
created from Drawing
BOM or manually.

REQN

Reqgn ltems

Pallet can be created
from a Drawing BOM

Pallet can be created
from a Requisition

PALLET

Pallet ltems

REON PALLET
Reqn Items Pallet Items
| I— 1
| I——
| I— 1
 —  —

PALLE

Pallet Items

Requisition can be
created from a Pallet

REQN

Reqgn ltems
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Material Deliveries Must Be Scheduled
to Meet Required Delivery Dates

9

:
D > 8
=0 ©
> ()]
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X O

Stores_ Buffer Work Order
Time Schedule
Production Production
Planned Start Date Planned Finish Date
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Tracking Material Costs

Various Tabular & Graphical Reports
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PERCEPTION supports a Parts Catalogthat can
be used in the following areas of the system’s
capabillities:

* Cost estimatingthat identifies detail material requirements using
Part IDs from the catalog.

» Stock inventory control, where stock items are managed in the
Parts Catalog.

« Standard Direct Purchase Materia Items that provide the means
for bulk purchasing benefits.

» Production pallet planning and management functions using
standard parts (stock and/or direct purchase itemsjrom the
catalog.

* Engineering drawing bills of material using standard parts (stock
and/or direct purchase items) from the catalog.
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Storage & Warehouse
Controls

« PERCEPTIONallows real-time tracking of
warehouse materials

« PERCEPTIONallows same type commodity to be
stored in any number of different storage locations
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Vendor Invoice Controls

PERCEPTION provides functions for entering
vendor invoices to cross check against purchase
order requirements and delivery status
iInformation.

The system’s accounting interface provides the
means to electronically transfer the vendor invoice
transactions directly to the shipyard’s Accounts
Payable system.
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customer
Billings

e Immediate Time & Material
Charges

» Milestone Progress Billings
* Fee-Based Charge

The system’s accounting interface
provides the means to electronically
transfer the vendor invoice
transactions directly to the
shipyard’s Accounts Receivable
system.
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PERCEPTION
EVM Cost Tracking & Forecasting Projects

* PERCEPTIONtracks cost and schedule performance at
both detail and summary levels.

* Forecasts are made by the system based upon earr
value methods

* Trends are developed by the system to provide
management with improved visibility of changes to
contract performance.
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Tracking & Managing
Costs and Schedules

Labor Hours

Labor Dollars
Overhead Dollars
Material Dollars
Purchased Services

Total Dollars
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Tracking & Managing
Costs and Schedules

Original Estimated Costs & Schedules
Baseline Costs & Schedule
Current Plan Costs & Schedules

Actual Costs & Schedules
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Tracking & Managing
Costs and Schedules

« By SWBS (Ship Systems)

By PWBS (Ship Zones, Hull Blocks & Assemblie
e By Shipyard Chart of Accounts (Work Centers)
By CLIN (Contract Line Item)
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Each project has a hierarchyof information managed by the
system, flowingfrom lowest level details to the highest level
summary.

The “Contract” is the
highest project level

_ _ _ A contract may have
The “Project” is the highest multiple projects (par.ex.
operations project level multiple ship programs).

The WBS is an

intermediary - — -
hierarchy ‘

depending on

the project

requirements. i i i

Cost Estimate Material Resources Labor Resources
The lowest level of project information
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Project documents & transactions can reference one or
more different work breakdown structures.
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Multi-Ship Program Management
Cost & Schedule Consolidation

Contract

YYYVY VY
YYYV VY
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Tracking & Managing
Costs and Schedules

BAC: Budget At Completion

MR: Management Reserves

BCWS: Budgeted Cost of Work Scheduled

BCWP: Budgeted Cost of WorkPerformed (aka Earned Value
ACWRP: Actual Cost of Work Performed

EAC: Estimated Cost At Completion

EAC Trend for 100% Progress

Planned, Actual, & Manual Progress

Estimated & Trend Completion Schedule
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Tracking & Managing
Costs and Schedules:

Rework

Change Orders

Labor Hours per 1% Progress

Production Process Rates by Stage of Construction
Weeks Ahead/Behind Planned Schedules

Trend Weeks Ahead/Behind for 100% Progress

Forecast & Trend Over-Run/Under-Run
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Sample Graphic Reports
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Many Reporting Formats
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Summary Progress Reports by
Production Work Centers

Know what production process cost &
schedule needs management attention
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Summary Progress Reports by
Production Modules & Ship Zone:

Know what ship zone/production interim product
costs & schedule needs management attention
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Summary Progress Reports by
Shipyard Trade/Craft

Know what production trade cost & schedule
needs management attention
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Tracking Performance Costs & Status
On-Line

82



PERCEPTION System’s
Integration
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Interfaces With
Accounting Systems

PERCEPTION

System Transactions

*Time Charges

*Purchases

*Stock Usage & Adjustments
eCustomer Invoices

*\VVendor Invoices

Payroll
General Ledger

Accounts Payabl
Accounts Receivabl
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Established Interfaces With
Popular Accounting Systems

/

PERCEPTION —

N

Great Plains
ACC-PAC
Peachtree
Quick Books

Generic Export
Transactions for
other systems
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Data Import/Export Features

PERCEPTIONcan import/export data in various
formats:
— SQL ODBC

— Databases: Excel, Access, Oracle, SQL Server, Syb:
SQL Anywhere

— Text files (comma, tab delimited & strings)
— Windows cut, copy & paste

— U.S. EDI Standard X12 (XML)

— Microsoft Project
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PERCEPTION Tool Room Management

e Control Check-out &
Returns of Small Tools

e Track Tool Usage
e Track Tool Repairs

e Track Tool Costs &
Purchasing Sources
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Miscellaneous PERCEPTION
Features
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Customizing Display
Layouts

PERCEPTION offers a number of features that allows the
user to customize the system windows & reports.

—
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Modified Data Window (En espaiiol)
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Data Window Designer

All columnar worksheets, free-form data windows and most
system reports can be edited & customized by the user:

1. Text Headings & Data Field Labels can be modifietb suit
specific user requirements. This includes using ne
English text and Windows-supported non-English
alphabetic characters.

2. Un-needed data columns and free-form data fields can be
hidden from displayed view.

3. Data Fields re-arranged and re-sizeth free-form data
windows.
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On-Line User Help

On-Line Help is only a click away:
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Help is available by
section of user
manuals and by
Index reference.

Help also is available
by keyword search.
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Training Tutorials

PERCEPTIONSsystem includes a wide range of
training tutorials depending upon the user’s specific
needs and scope of system functions authorized to use.

These tutorials minimize training and re-training costs.
They can be exercised any time for the user’s
convenience.
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MAT-PAC Starting From Scratch for Material Planning,

Tral n | n g Tuto rl al S : Purchasing & Inventory Control.

MAT-PAC Managing Drawings
MAT-PAC Managing Stock Inventories

Getting Started — General System Features MAT-PAC Material Requisition
MAT-PAC Purchase Orders
Starting A New Project MAT-PAC Receiving & Warehousing
MAT-PAC The Parts Catalog
ESTI-MATE Cost Estimating Libraries MAT-PAC Tool Room Management Control
ESTI-MATE Estimating New Construction MAT-PAC Withdrawing Material
ESTI-MATE Estimating Ship Repair MAT-PAC Work Order Pallets
PERT-PAC Integrated Scheduling Project Manager Activities
PERT-PAC Scheduling Hull Block Construction Reports - Labor Cost & Work Progress

Reports - Material Cost &Schedule Status

WORK-PAC Starting From Scratch for Work Order
Planning & Management

WORK-PAC Generating Work Orders

Accounting New Project Setup

Accounting Customer Billings
WORK-PAC Project Manpower Planning & Forecasting

WORK-PAC Shipyard Total Manpower Modeling

Accounting Interface Setup
Accounting Time Charges

Accounting Vendor Invoices
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PERCEPTION Software

PERCEPTION is a WIN32 application based on
PowerBuilder Version 11.51. PowerBuilder is a 4GL
software development tool that enables new software
development 10-times faster than 3GL tools.
PowerBuilder expedites fast & eas
Interfacing/integrating with other WIN32 and .NET
applications.

It is a two-tier Client/Server System which also can be
operated over the Internet using a remote central
database.
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PERCEPTION Database

PERCEPTION uses the SyBase SQL Anywhere databasepawerful
RDBMS system which includes a self-tuning query ophizer and dynamic
cache sizing features. Unlike other large-scale thbase systems, these
features minimize any database administration funaons for the user.

SQL Anywhere can integrate securely and reliablyd databases using
enterprise-class synchronization. This is the onlgynchronization
technology to link with leading mobile devices, Sydse, Oracle, Microsoft,
MySQL and IBM databases in the enterprise.

Sybase, now an SAP company, will be servicing alltuire SAP software
systems.
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System Security

All users are required to log into the system with their name
and password.

Each user also is formally assigned authorized areas of the
software to access and restricted from all other
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SPAR Associates, Inc.

Over 35 Years Providing
e Shipyard management software
» Software development services
e Training & maintenance suppor!
e Planning & scheduling services
 Independent cost estimating services

 Management consulting
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Over 35 Years Serving the Shipbuilding &
Repair Industry
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