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* \Who, What, When, Where, Why **



¥
Ly

Problem :MIOD Software Is Difficult to Use and Exbensive to Sustain

o $@
y ‘ | ROSE ?@

» Developed for an Environment which Placed aHigh
Value on Machine Efficiency; Machine Dependent SW

- Software Sustaining was not Part of the Software
Engineering Approach; Extremely Complex SW-

. Vast Majority of the.Softwaré was Developed using an
Ad hoc Software Engineering Process; Undocumented SW

. Software Reuse was not Part of The Software
Engineering Approach; Redundant SW

| Prouids Safer Sofivars Tt s More Rasllisn o Ghengs

G
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Solution : A Framework for MOD Domain Specific Reuse

What

ROSE ?@

O BJECTS
S OFTWARE
E NVIRONMENT

ROSE vReenqineerinq Will Address

Hardware Objects: Performance, Data Storage, Configuration, etc.as Opportunities Arise
Software Objects: Complexity, Maintainability, Reuseability, Consolidation, Portabilify, etc.
Process Objects: Software Life Cycle, Project Life Cycle, SW Ops etc.
Organization Objects: Efficiency, Skill Requirements, etc. |

This Environment Requires an Infrastructure that Supports the
Entlre Software Engmeermg Llfe Cycle




| | - ROSE Will Address Flight Design Software Systems First

Where : 8@6
. ROSE ?éﬂ

4o ' The Reusable Objects Software Environment

| is a Common, Consistent, Consolidated Implementation of Software
| - Functionality Using Modern Object Oriented Software Engineering
? Including Designed-in Reuse and Adaptable Requirements

MED!A .
qo o o SMSTAM -----
RADPP  + « « » -+

o @ @ = pstD
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'\%?a\ .. Robust CASE Tools
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Powerful Hardware
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ROSE is a Community Effort

Who
° SOC (Space Operétlons Contraci) | I
Project Management, System Englneerlng, Facilities Engmeermg,
"Domain Experts, Analysts, and Programmers . |
o NASA (Software Technology Branch and its contractors - INet & Lincom)
CASE Support, Lab Support, Training, Technology Insertion
® UHCL (University of Houston Clear Lake)
DMS Expertise, Lab Support, Trammg, Process Engineering
o SP C (Software Productivity Consortium)

Evolutionary Spiral Process

We are a Customer Driven amncl
| P[?@C‘@@ @zrﬁ@mcd sz

3
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We Starte"d in Dec '92

When
. COST -
- 10 EP for the Pilot -140 EP for the Project \ -$1.6 M Material Costs
|
. SChedUle Planning and t 'Incrzor:'rc\,cnl

Start

- Preparation
Complete

and Pliot Sla‘n/_\

Pliot
Complete

1st
Increment
Complete

Compiete

3rd
tncrement
Complete

twd En
hental

Ineer
lass Category

SOG
ROSE #¢

4th
Increment
Complete

Sustaining Org Reductions

10/92 2/93 8/93 10/94* 10/95* 10/96* 7197

. PaybaCk : * preliminary
FY FY93 FY94 FY95 FY96 FY97 FY98
Cost $ 1.2 0.1 0.1 0.1 0.1

EP 30 35 35 35 15 :

Cum 30 65 100 135 150 150
Payback EP 0 0 3 13 43 51

Cum 0 0 3 16 59 110

. 7/1/94
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Method

' ' . soc
o , | : ROSE

@@@E o ,-. Consolidate and Reusé~

| Atmosphere |
o . ltitude: Real .Temp ; Real, efc, '
PROBLEM SPACE Minimize Abstraction Compute Density, Pressure, Fundamental Category
(ed Word Objas an Temp, Speed of Sound. | Gravity, Atmosphere etc
/k Simulation Category

"Y' SOLUTION
SPACE
IN THE

Inherits Pressure Inherits Pressure,
Temp, Speed of Temp, Speed of Asc 1st Stg, Orb Rndzv, et

— — ABSTRACTION — — —

PACE Sound Sound Analysis Category
‘ SOLUTION SPACE Patrick 1962 Standard Monte Carlo, Entry Bndy, etc
‘¢ (Abstract Semantics) . . ' :
i | 10: Real, 5 T0- Real, Procuct Category
RHOI Real 21 Reg Iload CR's, Tgt Lines, etc
Compute Density| | Compute Press ’ i

G. Booch - SW Eng with Ada

Reduce Complexity

K'//l\\\ _

Data Structure Hierarchy

W Class Hierarchy .

Procedure Hierarchy

J. Rumbaugh - OO Model & Design

7/1/94



How

i

The Projéct Process |

' Step 1: Define Approach

ROSE Reengineering Evolutionary Spiral Process Model

Step 5: Manage and Plan

rch,
Design,
Cod

-11-

———w_  Step 2: Manage Risk

IdeM
Assess,
Aversion Pla

Risk AYersion

Detailed Work Phckage $cheduliig

SOG
ROSE

Stép 3: Plan

Development

Concept

ys Req
SW Req

Test,
Deplo

Step 4: Develop Product

7/5/94



The Product Process

How

ANALYZE
CURRENT

SYSTEMS
ARCHITECTURE

© CALLING
STRUCTURE

R TRRRARENS p—

ENGINEERING - SELECTED OBJECTS {

IDENTIFY REVERSE
PARTITIONS ENGINEER
(OBJECT
PARTITIONS
fl FUNCTIONALITY)
@ Data Flow Dlagrams
©® STRUCTURE @ Data Structure
CHARTS Diagrams
® DATA USAGE @ REQUIREMENTS
® TEST DATA

el A AN AN

Reenglineering

OBJECT

OBJECT ORIENTED
OBJECT DYNAMIC FUNCTIONAL .
MODELING B>1 obELiNG }% MODELING CBESIGN . PROGR D iNG
TESTING
@ OBJECT DIAGRAMS ® STATE ® OBJECT @ SYSTEM DESIGN ® LANGUAGE
TRANSITION DIAGRAMS
oo i;::?::TES ) DIAGRAMS 00 CLASSES ©® OBJECT DESIGN ® DBMS
hdd OBJECT ORIENTED ANALYSIS oe ATTRIBUTES
@ REQUIREMENTS : OPERATIONS
Y

@ Data Flow '
Diagrams /

FORW

-12-
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**The Dom_m *x



MOdernfze MoD

Ty we o
sMission

__ Operations Ny,
Software Applications_|

] .
SATL '1 L - \‘ n\ ~ SPF _— N e Modernization 1acxhtlesland O.ps (l?enter

Autodoc -
. MOD
. ——— e MODerniza%n

o eee ?

Distributed
Systems

EDistributed Main- ! pcrs |
Systems 1 frames -}
' 1

Maintenance Environment

§ Common S/W Infrastructure:
Methods, Techniques, and Processes §

Various Architectires, Progesses, | |
.+ and Methods « Process ¢ Organization

: , e Software e+ Hardware

- Vision

A modernized MOD software environment that reduces the cost of
maintenance and evolution for NASA’s legacy “man-rated” systems.
This environment consists of reusable software objects and systems and
a common maintenance process housed in a generic MOD architecture.

-15- 7/1/94
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Evolve Our Engineering Technique To Reuse 506

ROSE ?é@

Modernization

Traditional Technique

Upgraée via

New Development

NewDevelopmentCASE N

I Sustain :

Maintenance Reengineer

Mods | Upgrades

Maintenance
CASE

: Current Upgrade Method

OSE Reenginesring Method
Leading to Reuse Infrastructure

Other
MOD
Domains

Leveraged
Reuse




Domain Specific Reuse o S@@ |
Where - ROSE ?@

Application Domains

Problem Space

5 ; o
| (1ps ) ccc )efosTeD Mission
i } , .
. ' ( ! - Operations
s : ROSE Directorate
; FDD, TOAST, & :
I . MOCTrajectory
X R ) ROSE Increment 2
E AOSE
U Incrament 1
S p " Nav
i A
! B Nav Toolkit
; L ROSE
E Pilot
C
0] b
M *
P
0]
' N
; E —p
: N
T .
s 11l N
................... . o
- J y. :

47 7/1/94




Domain Engineering: Leveraged Reuse and Synthesis 500
ROSE féﬂ

!

' {
Reuse Infrastructure

App! Eng Domain Eng

t—( Domain Mgmt

Domain Analysis

Domain N\
Definitiop

-

' Appl Eng
Process Support

Deliverables) |- | Project [
Support (SPC)

Code

< Domain _
Implementation

I OO0

-18- | 5 .7/1/94
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** Status **



Trade Study o0
ROSE ?é@

. Quantified Proof that I/F Spec between Appllcatlon and Database
engine is not only Feasible but Doable |

-- Allows delay of specific database engine selectlon and growth to hlgher |

technology
APPLICATION
I/F SPECIFICATION
FLAT FILEVE | [ rDB
FLAT FILE ‘mroBMS | | oopBms
ROUTINES ROUTINES ,

. Stlll Too Early to Identify Database Technology as an Opportunlty
for Improvement

. Continuing with review of other OODBMS's and Repeat of-
performance on target platform |

-20- - TH/94



Planning Model Extended

S
ROSE ?@
Inputs Processes Data Store ~ Outputs
« COCOMO Multipliers Project
« COCOMO Life 8 cle .
Factors y [ Costing
| B Sy By o
; « Existi ransition cos T
; « Uncertainties . _ Plotted . I\S/!ont_e;.(}ta\rlo
: « Distributions 7 \ Data ensitivity

Data
. Life Cycle/Life Cycle i ‘
Skewu%g Fac:torsy [ Scn}f(la %rl?le ] 7 [ Base }

» Milestones ,
* Roles - / . [ Raw ] . gggtngineering

» Completion date Data ¥ -
. * Transition Cost
DA2 Payback « Completion Date

- DM Payback « DA2 Payback Date

. : » Life Cycle Cost i

. ?udgetS} Macro / * Maintenance Index * DM Payback Date
eam Size Schedule » Lite Cycle Cost

* Product Deliveries . MS@enance

« Model Explicitly Deals with Uncertainty |
Provides quantified uncertainty of SLOC, cost, schedule, and payback

Identifies areas which are major contributors to uncertainty
- focus metrics on sensitive areas | |
.- focus action on sensitive areas
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‘Return on Investment and Payback

»
I

ROI of ROSE Pilot

Measure o B prp) B (ASC) Total
Current FDD SLOC 50k 6171 3648 Est 144k
ROSE SLOC 10k 5475 447 Est 20k
Current FDD Complexity 14.4 12.7 18.1 TBD
ROSE Complexity 24 1.7 2.6 TBD
% SLOC Reduction 80% 11% 88% Est 86%
% Complexity Reduction 85% 87% 86% TBD

- Alpha Based on 36% of Rose SLOC mapped to Current FDD SLOC

- Beta Applications(App) are DOPS(realtime) and LandOPS(flight design)
- Detailed analysis available for review

Booked Payback

FY98

_ FY93 | FY94 | FY95 | FY96 | FY97 FY99

Investment (ep) | 16.3 | 35.0 35.0/ 35.0/ 35.0/ 15.0 0
Investment $ 434k [*830k | 230k| 140k| 150k| 70k| 0O
Payback (EP) 0 -0 5.0, 10.0] 15.0/ 30.0| 30.0
Delta (16.3) [(35.0) | (30.0)| (25.0)| (20.0)| - 15.0] 30.0
Cumulative | (16.3) [(51.3) | (81.3)|(106.3)|(126.3)|(111.3)| (81.3)

-23-
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Current Plans

ROSE ?éﬁ
FY94 FY95 FY96 FY97 FY98
ONDJFMAMJJAS|ONDJFMAMJJAS|OJAJ OJAJ|OJAUJ
DECISIONS Project Approval | Adjustments /\Project Continue l AProject Continue /\Project Continue AProject Continug
Qon : N Aot \ort Mo h0r1
PILOT Complete .
-- Alpha 4o :
P  Alpha Coraplete 2/28
-- Beta Gmﬁ——égk:
. -~ Final {Deleted — :
PROJECIII Star riplete 3/25
-- rian
. 1071 15 Cor:ﬁplete 3
-- Train Procurement \
Deli g | VT s :
- Vv \
elivery “| Platfor Stant 2/1 | Concept & Sys Ranfts :
-- Alpha i
i1 :
2122 4N
: n Suart Desigh / code / test / deploy of BET & NSTE
-- Beta A /\
411 8/1 :
! Design / code / test/ deploy of A/E IGNITE
-- Final ; Start A
\ 8/1 101
.‘ 1/1 N a . . .
- Dellvery #2 Platform Start Dompiin Analysis Domain Analysis / Application Concept Development
-- Alpha " | 7/29 :
X 71 Some Flight Mechanics gnd Some NumericallAnalysis & Comm Reusable
) Stant Components; Some 3DCF Orbit , Analysis & UIF Sim Applicatiors
-- Beta . Domaip Design / Application Eng . 4 ,
' " . ' 5/1S Mos} Flight Mechanics, More Numerical Angysis & Comm
. . Q tart QReu sable Components; imore Analysis Simg & UIF Apps
-- Final : o o . | .
. Remaining Reusable Components;
-DI-3/DI-4 * . Remaining Applications (including 6DOF) 41\ DI-3 g/ﬂx Dl-4 /4>
/\ Milestones (O Dependencies 7/5/94

O Decisions
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