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Disclosure Statement

o Data used In this presentation IS
representative of the actual data.

e The processes depicted are the
actual processes that were/are used.
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Agenda

e Background
— Honeywell, Defense Avionics Systems

— Preferred Computer Aided Engineering
Environment

 DAS effort as part of RASSP Beta Site
— Integration of RDD, Price, and RAM-ILS

e Design to Cost example
e Summary
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Background
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Honeywell, Inc.

® \World-wide corporation with divisions in the United
States and 47 countries

® Three main businesses
— Home and Building Control (H&BC)
— Industrial Automation and Control (IAC)
— Space and Aviation Control (S&AC)

Commercial Aviation Military Aviation
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* Displays

* Flight Management

* Vehicle Management
* Digital Maps

C-130 F-117

Color Multi-Function Display

F-18 F-15

* Albuquerque, NM
» ~200M sales/yr
» ~1200 employees

AH-1W
CH-47

e A e o il
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DAS use of RASSP

(Beta Site in 1996)
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Motivation for Design-to-Cost

e DoD Instruction 5000.2 Defense
Acquisition Management Policies and
Procedures

e MIL-STD-337 Design to Cost

The DTC program is one of several management tools
used to control program life-cycle costs. To be effective,
production and O&S costs must be addressed in the
development contracts. Cost must be made an active
design parameter for engineers.
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Motivation for an integrated environment

Requirements tracking to component architecture

RAM-ILS impacts to cost:
— Redundancy Analysis
— Failure Modes Effects Analysis (FMEA)
— Reliability trades
* Mean time between failure (MTBF)
* Time to repair (TTR)
Parametric Estimating
— Design to Cost
— Rough Order Magnitude
— Basis of Estimate
Highly lterative Process -- Concurrent Engineering
— Shorter delivery schedules

— More complex products/cubic volume
— Smaller work teams

Defense Avionics Systems
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DAS Definitions (relative to using Price)
e Design-to-Cost (DTC)
— Using Price out of the box, no tailoring of financials or
complexities
— Used for trade studies

e Rough Order Magnitude (ROM)
— Some “calibration” of MCPLXS and MCPLXE
— May use division labor rates and overhead

« Basis of Estimate (BOE)
— Calibrated MCPLXS and MCPLXE

— Division labor rates and overheads

— Validated details such as: NEWST, NEWEL, EREL,
MREL, WECF, INTEGS, INTEGE, etc.
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DAS Preferred CAE Environment

RASSP Beta piece
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DTC Data Relationships

RDD-100

Component Hierarchy
Budgeted: MTBF
Interconnects

Allocated MTBF
Predicted MTBF
FMEA Outline

RAM-ILS

A

Design Data

id 2
Queryfid MIL-217 data

Mentor

Decision Support

Equipment Breakdown Structure
Component Physical Attributres

o Technology/Complexity

[

DTC (HW/SW)
ROM
BOE
LifeCycle

Price-E (H/HL/S)
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DTC as part of Engineering Process

SEMP

Proposed CI Architecture

l SON/Customer Spec

Specifications
Critical Issues
Time Line Analysis

Reg-Traceabi |.g“ Mirx )
o

RDD Export Files (* rdt)

— — - RAMUISFeedhack — — - - _ _ — _

|

|

|

|

|

|

|
B
|

|

|

|

|
:(_ - - - SP.Graph Eegdback
|

|

|

|

|

|

|

|

|

|
S

Cost Feedback

SP Performance Graphs

Y

Predicted: MTBF, MTTR, etc.

Sys Eng/REL Eng ,

Cost Analysis Data

Key: l Constraint (Controls quality of work)

Input (Whats transformed
med) Process

Output ( transformed input)

Y

DTC, ROM, BOE estim@es

il

Price Systemg

Sys Eng/Finance

1
PricetE, H, HL, S

B T I e el i |

i1521 (Guide) SRR/SDR

Approved Reviews
%

T Customer

Project Team
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Requirements Process

System Engineering Management Plan

SON/Customer Spec

Proposed CI Architecture

Specifications

Critical Issues

Time Line Analysis
Req Traceability Mtrx

Y

_________________________

T RDD-100 !
ALC |

Sys Eng/ et al
ys Eng/eta RDD Export Files (*.rdt)

Req Analysis Feedback NG
5
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Reliability Process

System Engineering Management Plan

RDD Export Files (*.rdt)

Predicted: MTBF, MTTR, etc.

>
>

T T RAM/ILS
MSI i
Sys Eng/REL Eng

RAM/ILS Feedback
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Design to Cost Process

1System Engineering Management Plan

RDD Export Files (*.rdt)

DTC, ROM, BOE estimates

.
>

Cost Analysis Data

Price Systems

Sys Eng/Finance

Cost Feedback

Defense Avionics Systems
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How Price E produces DTC/ROM/BOE

l RFQ l WI on PE

Proposed Arch Allocations/Budgets
- Develop JA
Legacy JA - P A
- Create C/A WI Y Request Vendor Cost Data on HVC
T MS Word Project Tech Data ; Develop > DTC, ROM. BOE\
Vendor Data (HVC) Technical Req g
Proposal Leader
Cl/As file )
DAS data Create /A [~ =2 _{\ﬁa?tpil RDD-100
I Proposal Team
| .
Create PERs WI T I techdata file Run Price
Windows Price H I - RDD Tree
Finance | - Data
| - C/A and Sync names
DAS data PERs file (RASSP) |
— 3| Create PERs I
l PM Defined : - Cost Thermometer
Locks on data > . >
T e >| Run Price Cost Reports
PIRL - >
r—> Maintain Sync |_syncfile _ _ _ _ _ _ _ _ __ _ _ | Export file
DAS : > {via ftp} [
Price Systems | T PM Report, BOE Price E :
I Windows Price H . |
[ Automatic |
I
| Finance JI
{via ftp}
Defense Avionics Systems
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Proposed Arch

l RFQ l WI on PE

Legacy JA

Y

Allocations/Budgets

Develop JA
> Q eate C/A WI
T MS Word Project Tech Data
Vendor Data (HVC) 5

Proposal Leader

Technical Req

.
>

Develop

Y Request Vendor Cost Data on HVC
DTC, ROM. BOE

: 2 C/As file o -
5 Create C/A [~ — — — _{via fip}| RDD-100
I Proposal Team
| .
Create PERs WI T I techdata file Run Price
Windows Price H I - RDD Tree
Finance | - Data
| - C/A and Sync names
DAS data PERs file (RASSP) |
— 3| Create PERs I
l PM Defined : - / Cost Thermometer
T Locks on data e >| Run Price Cost Reports
PIRL >
r—> Maintain Sync |_syncfile _ _ _ _ _ _ _ _ __ _ _ | Export file
DAS : 5 {via ftp} |
Price Systems | T PM Report, BOE Price E :
I i i .
| Windows Price H Automatic :
I
[ Finance JI
{via ftp}
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Create Cost Analysis File - Programmatic Data

l RFQ l WI on PE

Proposed Arch Allocations/Budgets
- Develop JA
Legacy JA -
- Create C/A WI Y Request Vendor Cost Data on HVC
Project Tech Data Develop > DTC, ROM. BOE\
Technical Req -
Pfoposal Leader
DAS data Create /A [~ =2 _{\ﬁa?t T RDD-100
I Proposal Team
Create PERs WI T : techdata file Run Price
Windows Price H I - RDD Tree
Finance | - Data
| - C/A and Sync names
DAS data I
— 3| Create PERs I
l PM Defined : - Y Cost Thermometer
Locks on data > . >
T e >| Run Price Cost Reports
PIRL - >
r—> Maintain Sync |_syncfile _ _ _ _ _ _ _ _ __ _ _ | Export file
DAS : > {via ftp} [
Price Systems | T PM Report, BOE Price E :
I Windows Price H . |
[ Automatic
I I
I I

Finance
{via ftp}
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Develop Technical Data from RDD
A

Proposed Arch Allocations/Budgets
- Develop JA
Legacy JA - P A
- Create/C/A WI Y Requesi Vendor Cost Data on HVC
T MS Word Project Tech Data ; Develop DTC, ROM. BOE\
Vendor Data (HVC) Technical Req g
Proposal Leader : :
As file
—)DAS data Create C/A [N~ “1uia fipul
Create PERs WI T techdata file Run Price
Windows Price H I - RDD Tree
Finance | - Data
| - C/A and Sync names
DAS data PERs file (RASSP) |
— 3| Create PERs I
l PM Defined : - Y Cost Thermometer
Locks on data > . >
T e >| Run Price Cost Reports
PIRL - >
r—> Maintain Sync |_syncfile _ _ _ _ _ _ _ _ __ _ _ > | Export file
DAS : > {via ftp} [
Price Systems | T PM Report, BOE Price E :
I Windows Price H . |
[ Automatic |
' |
I

Finance
{via ftp}
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Produce Price E Export file

l RFQ l WI on PE

DTC, ROM. BOE

>

Export

Proposed Arch Allocations/Budgets
- Develop JA
Legacy JA - P A
- Create C/A WI Y Request Vendor Cost Data on HVC
T MS Word Project Tech Data De\_/elop -
Vendor Data (HVC) Technical Req
Proposal Leader
Cl/As file 3
DAS data Create C/A _____?%ﬂﬁ RDD-100
I Proposal Team
Create PERs WI T : techdata file Run Price
Windows Price H I - RDD Tree
Finance : - Dats
DAS data PERs file (RASSP) |
— 3| Create PERs I
PM Defined :
Locks on data | > . >
_____________ > Run Price Cost Beports
PIRL - > T
~—> MaintainSync | syncfile & __ _ __ _ > |
DAS : > via ftp} [
Price Systems | T PM Report, BQE Price E :
I Windows Price H . |
[ Automatic
I
| Finance
{via ftp}
Defense Avionics Systems
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ock out unwanted RDD changes (Sync File)

l RFQ l WI on PE

Proposed Arch Allocations/Budgets
- Develop JA
Legacy JA - P A
- Create C/A WI Y Request Vendor Cost Data on HVC
T MS Word Project Tech Data ; Develop > DTC, ROM. BOE\
Vendor Data (HVC) Technical Req -
Proposal Leader
Cl/As file )
DAS data Create /A [~ =2 _{\ﬁa?tpil RDD-100
I Proposal Team
Create PERs WI T : techdata file Run Price
Windows Price H I - RDD Tree
Finance | - Data
| - C/A and Sync names
DAS data PERs file (RASSP |
— 3| Create PERs I
l PM Defined I - \ Cost Thermometer
Lock > : >
T ocks on data N N >| Run Price Cost Reports
PIRL - >
—>| MaintainSync |_syncfile _N _ _ _ _ _ _ _ _ _ _ i Export file
DAS > {via ftp} T |
Price Systems T M Report, BOE PE :
Windows Price H . |
Automatic |
Finance JI
{via ftp}
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Calibrate Price E for ROM/BOE

Proposed Arch

Y

l RFQ l WI on PE

Allocations/Budgets

Develop JA JA

Legacy JA

Y

I MS Word

Create C/A WI

\

/ Request Vendor Cost Data on HVC

.

Project Tech Data

Develop
Technical Req

.

>

DTC, ROM. BOE

Vendor Data (HVC) 5
Proposal Leader
DAS data | C/Asfile _ _ _ _
—_— > Create C/A {via ftp}I
I

Create PERs WI

DAS data

PERs file (RASSF

IWindows Price H
pance

Create PERs

IPIRL

DAS

Price Systems

PM Defined
Locks on data |

Proposal Team

RDD-100

techdata file
- RDD Tree

- C/A and Sync names

>

Run Price

YYY

— > Maintain Sync

—

|

|

| f

: Windows Price H
|

I

Finance

{via ftp}

PM Report, BOE

{via ftp}

Run Price

Cost Thermometer

Cost Beports

Export file

I

Automatic

|
I
I
I
PE |
I
I
I
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Examples From a
Major Pursuit
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RDD: Element Editor Screen shot overview

4 Element Editor (System Engineering) l_l_ l_
— oo Relations Relation Targets
A A
Relations|-
/
o R -

Elements Elements g ey [REIALION

Types Relation Target Types Targets
Relation ||

Types J

=]

L~ ~— -

Clear
attributes

| Data below is from the Elements List

Create | Duplicate

Element Hame I‘Supplier’s Responsihbility - Equipment Configuration Change Regquests I;J

Number — ifi
| |dentifier
Description | Descriptions

S |

Defense Avionics Systems
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RDD: Derived Requirements - MTBF Allocation

Element Types Elements
Cutputinterface |4 | SPEC.189.1  Reliability - MTEF A
FerformanceChar: =FPEC.133.1.1.DERIVED Reliahility - MTEF 1333 Mezzanine
Fetformancelndesx oFPEC.183.1.2.DERIVED  Reliability - MTBF Chassis HAW
Froperty =FPEC.133.1.3.DERIVED Reliahility - MTEF EMIAYirinG Harness

*  RDDFrocess aFPEC.183.1 4. DERIVED  Reliahility - MTEF Fikre Channel Mezza
RelationshipDef =PEC.163.1.2.DERIVED  Reliability - MTEF Hard Disk Drive
RelationshipType =PEC.163.1.6.DERIVED  Reliakility - MTEF YO Module

* Reqguirement sPEC.1839.1.7.DERIVED  Reliability - MTEF YO Module SRA ]
Resource =PEC.163.1.8.DERIVED  Reliability - MTEF IPM SRA
Resourcesmaount J aFPEC.183.1 3.DERIVED  Reliahility - MTEF Power Supply

* RMA SPEC1G63.110.DERIVED  Reliability - MTEF Power Supply SR&
RiHet =PEC.1683.1.11.0ERIVED  Reliability - MTEF YME Backplane
RWObjectCategor sFEC.183.112.DERIVED  Reliability - MTEF VOM Mezzanine
RWOhjectType / oFPEC.133.2 Reliahility - predicted MTEF 7

~ I -~ ~| I -~

Defense Avionics Systems
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RDD: Re

uirements Allocated To Functions

Element Types Elements
Relationship Def I GFPEC.10E.A High Speed Interface (HS1) Bus E
; Ezﬁjzmﬁgﬁy H Relations B Relation Targets B
Resource i5 classified as 5| ----- === 3
FesourceAmount justifies Fibre Channel Mazzanine Card Function
5 RMA *  ownedby | | --—-- 1-———--
* specifies
RiNet suppatted b
Ry Object Category tes?tid b Y
- i
HWDhJFEtT-"f Pe * traced from
* SCEnario traces ta
* SOuUrce verified by
aRPath wieseed by
gtate | | === ar-———-
aystem
Table [~ [~
Tabkle CalurmnDefinition
TestCase n Humbers u
TestProcedure )
* TimeFunction Relation Target Types _
* Timeltem Discrete [term A
Thet Duplicate Components
TFM [nterface
Transfarm [ternLink
Yaliddation Path Ferformance Characteristic
\alidation Point Ferformance nde:
\erificationMethod ) %ﬁ;z“mﬁm
Yerification Requirernent Transform
“““ [ S
F, ¥,
N |~ [ - [ T

Honeywell
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RDD: Component Hierarchy Model

TAMMA, ..
I I |
(I Hard Dist; P35 Chagsis
I I I I
|OM Card 1553 FC Mezz oS .. WHE ... Harness
I
I
[O8 S
I
I I I I I I I I
1 (O SE | (IOMSE ) [ 1OM S oM S| (IOM S ) o S ] [0 S| |10 5.
Defense Avionics Systems 23 1997
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RDD: Allocating Functions To Components

Element Types Elements
FelationshipDef L 33----—- ]
Relationship Type Filbire Chanhel Mazzanine Card Function
§ Fequirernent H.1  Map Interface Contral
Resource H 1.1 _Determine Arcraft State Information 11
. Eehflgurceﬂmnun Relations Relation Targets
HNE‘-‘t _____ 41 _____ .i _____ 1 ______ .j
R Ohject Catent * allocated to C.3.2.3 Fibre Channel Mezzanine Card
Rt/ Okisct Type B e A | ] B A o
* Scenario 333"'3”'3'.:1 to
:-: Soltee categorized by
SR Path constrained by
State CONSUMes
System contained in file
Table *  current decomposition
currently viewed by
Eﬂ%ﬁgrmnmf *  decomposed by
TestProcedure 4
*  TmeFunction |- |~
PPT:tltem n Humbers u
TFM
Transfarm Relation Target Types
validationFath [ _____ — 2
Werificationfethl _____ oo ——
Yerification Hequ||
_____ ?1 —_—————
I~
|
Defense Avionics Systems
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RDD: Allocate Function To Component

C.3

TAMMALT DM 3

Systemn

H.3

Map Interface
Processing

Time Function

H.3.1 H3.z2 H33

Feceive Ajrcraft State Feceiver Map Control &

Infarmatian Commands LIERETIAITE (LD St

Tirme Function Tire Function TimeFunction

Defense Avionics Systems
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Example of Cost Estimating Relationships (CERS)

Element Editor (System Engineering)

-

Element Types Elements Relations Relation Targets
————— fl-==== A | CO Tactical Aircraft Moving Map Capability (TAMMAL) [ o osts A | -1
Abstract Ohject Category C.1 Host Aircraft Avionics System currently wiewed by C.3.3 Input/Dutput Module Cost
Abstract Ohject Type C.2 TAMMAC Advanced Memory Uit {AMUY described by | | ----- | o=me=e
Azsociation Def C.3 TAMMAC Digital Map System (DM3I) documented by
AgsociationType C.3.1 Image Processor Module - hap duplicates inchided by
AttributeType C.31.1 Image Processor Madule - Map CCA * entered by
Capability C.3110 Image Processor Module - Base Map CCA gxecited on
* Category C.31.1.2 Image Processor Module - Map CF SAY grecltes
Clagsification C.31.13 Image Processor Module - Map SF 5% gxhibits
Comrnent C.3.1.2 Video Qutput Module - hap * o eited by
* CompletionCriterion C.32 InputiCutput Module has agsociated
* Companent C.321 InputfOutput Madule - Card has context
Condition = | C3210 ImputiQutput Module - CCA !
* Constraint C3212 InputiOutput Module - ShY |‘J |
* Cost C321.2.1 [0 SM - Master Cantraller
* Crifiallste C32122 I0M 50 - Power-Lp n Mumbers u
Criticality Level C32123 [0 SM - BIT Contral
* Datastore C.321.24 [0M3AY - 1553 Manager F
* Decision C32125 10M S - FC Manager Relation Taryet Types
* DiagramDezcription C.32126 [0M3AY - Disk Manager ;““1 """ A
*  DiscreteFunction C32.127 10M &M - DTED Database Cost
* Discreteltem C.32128 [0M3MY - Theeats, Intervisakilty | | | =77~ [
Domain et C.32129 [0M 3MY - Special Functions
Duplicate Components C.321.2.10 10M SAY - Loader
DWFChart Description C.322 Dual MIL-5TD-1553 Macule
D/FTime Line Description C.3.2.3 Fibre Channel Mezzaning Card
EventSource C.33 Hard Disk
* ExternalToolFiles C.34 Power Supply - 115528
o FMNet C.3.5 DMS Chagsis Assembly
Glohal Cefault / C.3.5.1 DMS Chassis (HM ?
X [~ H | - N L T
Defense Avionics Systems ne 23. 1997
Honeywe“ CAIV Seminar sl June 23, 199




Hardware

CER

Input/Qutput Module - CCA {Component)

Author I JAMMAC User 4
Creation Date 22 May 15996
Description | Baze CCA far the Input/Output Module. A
Modification Date 2 January 13597
Modification Time |7§103334 m High Level Assembly
Humber [(C327 Cabinet
&
— D
Abbreviation [THr CCA ranrer
Enclosure
Component Type v Elernent
Multiple Board Assembly
Component Sub Type poarg Board
0
Design Source  pogdified Reuse Module
Percent Hew Design |.45 Backplane/Cabling
Duplicate - Used in other assemblies g Power Supply
nsa
Quantity in Next Higher Assembly I 1 il
-
*  HARDWARE RELATED ATTRIEUTES “l
Quaitity Requested for RMA (artomatic entry) [
.
Gty Reqd for Operation {Enter Only to Indicate Redundancy)
“
Redundancy Mode 4|
" WOLUME = |
Length, budgeted (ft) I_p_?su?s
Length, predicted (ft) I
“
Width, budgeted (ft) I 0524917 /
————— 45--——- ] A
achieves J
allocates
annotated by
assighed to
bwilt frarm
o huilt in
categorized by
connected thru
connected to i
] 1 5] I

Input!Qutput Module - CCA [Component)

Power{avyg), budgeted {vwatts)
Power{avyg), predicted {vwatts)
Power{max}, budgeted {watts)

Poweriinax), predicted {watts)

Percent of Technology and Equipiment 1

TR
a
Width, budgeted (fty I D524917
Width, predicted (ft)
-
Depth, budgeted ifth [0 059333
Depth, predicted {ft)
-
Yolume Sensitivity
=]
Weight, budgeted (Ibs) [7 3
d
Weight, predicted {lbs)
-
Weight Sensitivity
=]
I
-
-
Power Sensitivity B
=]
Technology Matarity  papre 4|
®  PERCEMT MI% OF TECHNOLOGY AND TVPE_.l
* ALL ENTRIES MUST ADC UP TLl
1on
Technology Type 1 | 5 —
Equipment Type 1 pjgita)
Analog Audio
0 Analog RF Video
Technology Type 2 s Digital
Equipment Type 2 anaing Audio Dizplay

Display no CRT

achieves
allocates
annotated by
assighed to
built from

* built in
categorized by
connected thru
connected to

71
|

T =

Transmitter
Poveer Conditioning
Structure

]

Honeywell
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Hardware Reliability Data

IOM CCA (RMA) (RMA)

Creation Date

Description

MModification Date
Modification Time

MHMumber

Abbreviation

Allow BMA Ouantity Reguest
Aorailability predicted
Availability predicted

Reliability predicted

MTEBCF, budgeted {hrs)

MMTBCF, predicted (hrs}

MTEF, budgeted {hrs)
Optimized MTEBF (hrs)

MTEBF Optimization Criteria

MTEF, predicted {hrs)

Method used for MTEBF predicted

Author I;I'AMMAI: User

IQD May 1996

A

I; September 1995

I A4:15:24 pm

Iﬁ.3_2_1_1

|-
Mo

I JRE=EEET]

I D.99999

Do99s13

|-

524930

I 524930

I.-.
e

I S2493.0

e

Defense Avionics Systems
CAIV Seminar
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Custom Hierarchy for Cost and RMA

Ca21
[0 Cardd
H Elernent
kil from kil from costs hasg rrma of
caz211 C3z212 C331 k321
O CCA [T SMY [0 Card Cost [Or Card (Fibdd)
H Elemetit CSCI Cost Fitd,
costs hasg rma of costs has rma of
C331.1 R3z1.1 Ca31.2 R3zi12
[0 CCA Cost [Ord CCA (RikddY [Tk SMY Cost [0 S0 (R bA)
Cost Fitd, Cost Fifd 2,
Defense Avionics Systems
. June 23, 1997
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Software CER

Image Processor

le - Map CP SiW (Component)

L+

IPM - Map (1) CP SiW Cost (Cost)

Percent of Technology and Equipment 2 I‘i Author TEMMAC User
Technology Type 3 " Creation Date 91 oy 1965
Equipment Type 3
“l Description Y
Percent of Technology and Equipment 3 I -
Technology Type 4 4|
Equipment Type 4 4|
Percent of Technology and Equipment 4
Technology Type 5 4| Muodification Date | 5 juy 1996
Equipment Type 5 4| Modification Time [ 122420 pm
a
Percent of Technology and Equipment 5 I R Mumber I C3112
&
" SOFTWARE RELATED ATTRIBUTES 4| Abbreviation I
SLOC, Source Lines of Code [ 7700 CoST UNIT =
DOLLARS
Percent of Memory WRilization 50 =
Percent of Processor Wilization 50
Purchased lem
Language 44 -
ADABS i
Percent New Code I F
ADASS
TVPES OF CODE with Design Difficulty  THE % OF THE CODE TYPEE Development {budgeted) R
e TE TN T —
Mathematics (1) ’2,5— Car Development (predicted) [7549539
.
String Manipulation {2) z Assembly
SO IEENED () |[78 Micro Code Amortized Unit Production (budyeted)
Online C ications (6) [ 5 Machi . . . . =
Amortized Unit Production {predicted)
Real Time (8) [0 VHDL o
Operating System or Interactive {10} Ji HigBCney
Unit Production {budgeted
User Defined Type {value below) y { Y ) -
¢ ATLAS I Unit Production (predicted)
- .
Mixed
Design Difficulty Value for User Defined
nia [ | 7
_____ s - ol q 13 Y 5
achieves |} W 1=
allocates J annotated by
annotated by categorized by
Zﬁﬁltgrqeo?w'um constrained by
© G gﬁr?rtegoﬂr wigwed b
categorized by il ¥
cormected thir described by
conhected to docurnented by
constrained by / * owned by i
- I =] i -1 1 [ 1
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PRICE xChange Import

|- Select File
I Select File
I Select File
[ Gelect File
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Price: Equipment Breakdown Structure

L A% | TAMMAC Digital Map Sus

= A% | Image Processor Module

= A% | Inage Processor Module

— Eﬂ Image Procezzor Module

= .| Design Integration - I

- . Image Processor Module

— E | Inage Processor Module

— W 18T - Image Processor

= 2 | HWASH T&T - Image Proc

= | Video Output Module -
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Price: Basic Estimate Report

Fri, 153-0ec-36, 14:10 {RBeleasze 2,0Beta3f-Unix?

System Cost Summary

TAMMAC , hpr

Costs in (F1000 Constant 1963

Program Cost (%2 Dewvelopment Productio
Engineering
Drafting 292,34 53,56
De=sign 1043, 82 199,32
Sysztems 94,45 =
Proj Mamt 226,58 433,82
Data Bl1,27 154,19
Subtotal CENG 1718,46 245,83
Des Int Cost C 362,371
HWA S int Cost [ 13,481
Hardware Manufacturing
and Production - 3768, 06
Software Prototype 1264 .58 -
Estimate Tool-Test Egq 145,01 248,43
Purch ITtems 1121, 40 2800, 30
Subtotal CtHFG 128,99 F816,86
Total Cost 4347, 44 ABEZ2, 74
Software 2414 .15 0, 00
Total {Thru Put 2414 .15 0,00
Total w’ Thru Put AZ261, 60 AeEZ, 74
Schedule Start Oct9s [ 171 Jun 98 [
First Item Feb93 [ 101l May o0 [
Fini=h Decaad [ 271 Apr 01 [
Sysztem Weight 30,30 Sysztem WS
System Series MTBF LEZ
0, 00 Awg System Cost
Defense Avionics Systems
Honeywe“ CAIV Seminar

|

241
111
351

15,10

QL. 0L

380,90
124%.14

34,45
BEO. 41
215,45
2bb4, 35

S7BE, 06
1864 .58

531,50
4321.,70
10945,84
1s5510,19

3414,15
2414 .15

16324, 34

Total Cost

Production Unit
(predicted)
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RAM: MTBF Allocation

BDE Allocation (Example)
Modules
Ref Name MTBE Failure RateRedundancy Reliability

5 System 11000
116 Dig Map System
117 Power Supply 45000
119 Hard Disk 75000
121 I/O Module
122 /MIL-STD-1553
124 1/0O Card
125/1/0 CCA
127 /1/0 Software
148 Fibre Channel
140|Image Processor
142 Chassis Assembly
144 EMI Harness 200000
160 Chassis
165 VME Backplane 50000

Note: =Assigned; otherwise allocated by tool
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RAM: MTBF Allocation

BDE Allocation (Example)
Modules
Ref Name MTBE Failure RateRedundancy Reliability

5 System 11000 90.90909 02/02 0.99818
116 Dig Map System 10997  90.93389 05/05 0.99818
117 Power Supply 45000 22.22222 01/01 0.99956
119 Hard Disk 75000  13.33333 01/01 0.99973
121 I/O Module 34879  28.67055 03/03 0.99943
122 MIL-STD-1553 210084 4.76000 01/01 0.99990
124 1/0 Card 52218  19.15048 02/02 0.99962
125 1/0 CCA 52492  19.05052 01/01 0.99962
127 1/0 Software 1.00E+07 0.10000 01/01 1.00000
148 Fibre Channel 210084 4.76000 01/01 0.99990
140 Image Processor 264600 3.77929 01/01 1.00000
142 Chassis Assembly 37495  26.67022 01/01 0.99947
144 EMI Harness 200000 5.00000 01/01 0.99990
160 Chassis 598798 1.67001 01/01 0.99997
165 VME Backplane 50000 20.00000 01/01 0.99960

Note: =Assigned; otherwise allocated by tool
Honeywell  Jorerse Avorice Sysiens 42



RAM: Failure Modes Effects Analysis

TAMMAC
Input/Output Module
Iltem Item Fail Mode Local Next Higher End Detection 'Compensating
No Nomenclature |Function Prob 'Name Effect Level Effects Method Provision
Fibre Fibre 0.5 Incorrect Incorrect Incorrect
Channel Channel Fibre Fibre Fibre
Mezzanine Mazzanine Channel Channel Channel
Card Card Mezzanine Mazzanine AMU Control
Function Card Card at TAMMAC
Function Advanced
Memory Unit
(AMU)
Fibre Fibre 0.5 Failed Fibre No Fibre No Fibre
Channel Channel Channel Channel Channel
Mezzanine Mazzanine Mezzanine Mazzanine AMU Control
Card Card Card Card at TAMMAC
Function Function Advanced
Memory Unit
(AMU)
Input/Output 0.5 Incorrect Incorrect
Module - Input/Output SCSI Control
Card Module - at Hard Disk
Card
Input/Output 0.5 Failed No SCsSI
Module - Input/Output Control at
Card Module - Hard Disk
Card

Honeywell
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RAM: MTBF Prediction Report

Video Output Module - Map 1 14.49002 1.00 14.49002 1 14.49002 30.00 auc | 4-
Image Processor Module - Map CCA 3| 28.99963 1.00 28.99963 1 28.99963 30.00 auc 4- 4
0.0051.015
Total 2 43.48965
Usage Factor 1.0000
Total Failure Rate 86.9793 Required MTBF 23000.000
MTBF 11496.988 Ratio
09/16/96 12:57:32 Page R- 6
Undefined
TAMMAC Digital Map System (DMS)
Undefined
Undefined
Undefined Number |Base Total
Undefined of Failure Duty Failure Failure MTBF
Parts Rate Cycle Rate Qty Rate OpTemp DT | Env |Pages |Ratio
Input/Output Module 3 28.58016 1.00 28.58016 1 28.58016 30.00 auc | 2- 2
DMS Chassis Assembly 3 26.67001 1.00 26.67001 1 26.67001 30.00 auc | 3- 3
Image Processor Module - M 2 43.48965 1.00 43.48965 2 86.9793 30.00 auc 5- 5
Power Supply-115/28 1 22.22222 1.00 22.22222 1 22.22222 30.00 auc | 6-
Hard Sick 1 13.33333 1.00 13.33333 1 13.33333 30.00 auc | 6-
0.0051.015
Total 6 177.78502
Usage Factor 1.0000
Total Failure Rate 177.785 Required MTBF 4500.000
MTBF 5624.771 Ratio
09/16/96 12"57:32 Page R - 7
Undefined
Equipment Breakdown
Undefined
Undefined
Undefined Number |Base Total
Undefined of Failure Duty Failure Failure MTBF
Parts Rate Cycle Rate Qty Rate OpTemp DT | Env |Pages |Ratio
TAMMAC Digital Map System (DMS) 6 177.78502 1.00 177.78502 1 177.78502 30.00 auc | 6- 6
0.0051.015
Honeywell Defense Avionics Systems 44 June 23, 1997
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Back Populate RDD with RAM and Price

Creation Date

Description

Modification Date
hodification Time
HNumber
Abbreviation

COST UMIT

Purchased Rem

Development (budgeted)

Development {predicted)

Amortized Unit Production (budgeted)

Amortized Unit Production {predicted)

Unit Production {budgeted)

Unit Production {predicted}

Total Production Ouantity

IOM CCA Cost [(Cost)

Author IIAMMAC User

|§1 May 19965

A

|_12 September 1996

I B:32:07 am

I_C.3.3.1.1

DOLLARS

551122

544515

| -

EB23 5

|_125.|:|
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RDD: Three Element Report

TABLE 1 Component: C.3 Digital Map System (DMS)

COMPONENT COST RMA
Author TAMMAC Author TAMMAC Author  TAMMAC User
User User Creation Date 21 May 1996
Creation Date 24 April 1996 Creation Date 31 May 1996 Modification Date 5 September 1996
Modification Date 12 September Modification Date 12 September MOdIfICatlonl\'ll'l:mger é.%SAl pm
S 1996 S 1996 Abbreviation
Modification Time 7:52:08 am Modification Time 8:31:39 am RMA Fault Tolerance No
Number C.3 Number C.3 -
Abbreviation ~ TAMMAC Abbreviation . Capability
COST UNIT DOLLARS Avallablllty predlcted 0.999937
DMS purchased Item Reliability predicted ~ 0.998183
Component Type System Development (budgeted) MTBCEF, budgeted (hrs)
Component Sub Type High Level Development (predicted) 8261599 MTBCF, predicted (hrs) 10997.0
Assembly Development Sensitivity MTBF, budgeted (hrs) 4500.0
SLOC, Source Lines of Code Amortized Production Unit (budgeted) MTBF, predicted (hrs) 5621.92
SW, Percent of Memory Utilization Amortized Production Unit (predicted) 125278.0 LRU, Line Replaceable Yes
SW, Percent of Pljocessor Utlllzatl_on Production Unit (budgeted) Unit
Duplicate - Used in other assemblies No Production Unit (predicted)@&,_ 71006.1 2 Maintenance Procedure Replace mods at
Quantity in Next Higher Assembly 1 Total Production Quantity 0 ORG. Repair mods
Quantity Requested for RMA Production (budgeted) ‘
Quantity Required for Operation 1 Production (predicted) 157642\% ) at DPT.
) Redundancy Mode Production Cost Sensitivity Maintenance Concept
Size: Length, budgeted (ft) 1.208 Operational (budgeted) for Costing
Size: Length, predicted (ft) Operational (predicted) ;
Size: Length Sensitivit - S MTTR, line, budgeted 0.6
_olze: Length sensitivity Operational Cost Sensitivity
Size: Width, budgeted (ft) 0.875 Support (budgeted) i . (hrs)
Size: _Widthz predicte_d_(f_t) SUppOI’t (predicted) 418591 MTTR, line, predlcted 0.691479
_ Size: Width Sensitivity Support Cost Sensitivity (hrs)
Size: Depth, budgeted (ft) 0.916 SW Language  n/a Project Unique 1D
Size: Depth, predicted (ft) SW Percent New Code Title
Size: Depth Sensitivity SW Percent New Design
VV\YE_Igr?tt bu&égetteg (Ilk?S) 23.0 TYPES OF CODE with Design Difficulty (1-10 most) THE MIX OF
eight, predicted (Ibs ; ; ;
e el tHEcooE W Production Unit (predicted)
Power(avg), budgeted (watts) 120.0 TYPES
Power(avg), predicted (watts) SHOULD
Power(avg) Sensitivity
Power(max), budgeted (watts) 675.0 EQUAL
Power(max), predicted (watts) 100%
Power(max) Sensitivity o Mathematics (1)
Technology  Digital LSI String Manipulation (2)
Technology Maturity Leading Edge Store and Retrieve (4)
Design Source ~ Modified Online Communications (6)
Reuse Real Time (8)

Project Unique ID

Title

Interactive (10)
Operating System (10)
User Defined Type (value below)
Design Difficulty Value for User Defined Type (above) |
Title

Honeywell
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Summary
» Engineers specify the requirements of the system

« Engineers specifiy the architecture of the system
e Engineers get automatic RAM/ILS analysis
* Engineers get automatic Cost analysis

* Finance provides added data to calibrate
engineering factors to site specific costs

DAS has used the RASSP capability of RDD-
RAM/ILS-Price for performing DTC

June 23, 1997
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Questions?
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