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T POSE” Open System | ntegration

Theintegration of Open System practices within the CMM|
framework isaimed at enabling organizationsto:

| UnoesEne speciiic practices required for launching

JS,,
1]0

OPEN Sy SLIEMIN ju SMents
i | dentilifAprecess aneas that contribute to Modular Open
e Sy SIEM IEHOCESS | aturl]m.

BrovideVvealtabl e information to technical staff and
Process | Qvement groups to:

ldentify open system; strengths and weaknesses of an
organization and its System integrators, contractors and suppliers

Determine the risks of selecting among different contractors for
awarding business and to monitor performance

Provide a set of specific evaluation criteria against which the
contractors proposals will be eval uated

Proposed by Cyrus Azani at OSITFH/TRW



AGENDA

gdlliar OpeniSystem Process (MOSP) and
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jould It be -eanew process area?

Should oper em considerations be integrated within
the existing pro areas?

Should MOSP become a technical note/supplement to
CMMI?

Other suggestions/considerations?



Wiy Open systems?

OJOU
for r@o aI@/areness
al-Time information
JINg T&X ._4 DE Systems
System developmer t cost escalation trends
'Rising support and maintenance costs

ncreased compl exi Ly (e.g., Increasing Operator Workload /
|nformation Overload)

Reducing decision time line and response time
Emerging standards




Wihaisisian ©pen System?

t uses modular architecture
ndards for appropriate key

Key Interface: The interface of amodulethat is
characterized by the need to be interoperable, easily
changed, replaced or isolated because of complexity,
obsolescence, or cost.

Pronosed by Cvrus Azani at OSJTF/ TRW



L,EUILDING BLOCKS OF
N SYSTEMS

Affordable & Adaptable

Capability
Modular Open Interface Interface Market
Architecture Standards Management Analysis

Sound Systems Engineering Process

Proposed by Cyrus Azani at OSITFH/TRW



ased on Modularity Principles

e

The Degree of Insulation from
the Inner Workings Within a Module

Cohesiveness Encapsulation

" The Degree
Ty The Degree of

Module Broadness

Functionality M OdU|ar|ty 1 and

iIsWell-defined Generality

and Focussed Pr | nC|p|eS | of aModule

Decoup|edness Reusablllty/
Commonality

The Degreeto Which M odules ar e not

Constrained by Each Other

Proposed by Cyrus Azani at OSITFH/TRW



IVPE OF Slandards

Widel Preferred Standards
UIS:dy Popular
Open
Standards

Closed Standards §en Standards
With Little Market P Vith Little Market

Suppedie ———m @  Support

Non-Proprietary

Market Acceptance

Standard Type



viedular Open System Process

giineering activities,
ansfiormations that
J P and maintain
nhteroperable, and
Associ ated products (e.g.,

.
o
!

Je: S of redlcﬁ‘ Ing the Ilkely outcomes to be
expected fromithe next system or product
development project the organization undertakes

A common process that appliesto the
development of adaptable product or service in the
engineering development domain

Proposed by Cyrus Azani at OSITFH/TRW
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IE®@pen System Vision

A

Affordable, Producible,
Sustainable, Interoperable,
and Growing System
Capability based on Modular
Architecture and Open
Standards for Appropriate

Key Interfaces

Proposed by Cyrus Azani at OSITFH/TRW



V.

Establish Infrastructure Influence Requirement Conduct Market Research Influence Architecture
(e.q., Strategy, Policy, Guidance »| Development Process & e : Development and

\ : & ldentify Key Interfaces :
and Lessons L earned Repository Strategies System Design

I nfluence Architecture
Assessment& Source
Selection Criteria

Support Monitoring
and Reviews N

Proposed by Cyrus Azani at OSITFH/TRW



ar Open System Process

i
Open System

1..Exp|ore Alt_erna_tlve Conc_ept_s & 4. Assess the Feasibimy of

- Formulate Migration, Acquisition, .
Technol ds t Strateqi Making the Key Interfaces
NEERE ATE -> echnology, and Support Strategies > Open

Performance *

Requirements P h
. 2. Develop the Initial System ssess fhe
I . N Impact and
e Architecture by Partitioning the Document
: Candidate System into functional and the
| a
| logical Modules Justification
i :
i Identify modules with i
i _> rapidly changing —> 5. Establish Level of !
| technologies Openness & Select !
i Appropriate Standards for i
i Identify modules which 3 denti Selected Key Interfaces i
! are likely to grow or N Ken ify Feedhack
| P> cvolve over the course of = 6. Prepare Test & Evaluation i
i the SyStemS life |nterfaCGS and Techno'ogy E
| Transitign Plans !
i Identify modules with i
' ’ high cost, failure rate, — — [
i and interoperability 7. Finalize the System i
: impacts Archltec_ture &Implement  [------- 4
: Consistent Interface !
e Management Practices |
a J

Continuing Market Resear ch and I nterface M anagement

Suitable Environment & Sound Systems Engineering Process

Proposed by Cyrus Azani at OSITF/TRW



E=elnolesior Reguirements and Needs
i cotlolViore Effectively Met by Openness of Systems

D,
I
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A
Lec!

UIETERISHEISEEAEInant pefformance and reguire access to the latest
firieleie)y

Urisizolalonie/s=isr gl (et J]rﬁrnentgy!hei"; as evolving increments
Wisnneehiologies/enginesingior fullicapability still need to be devel oped

WiREnNeIeUUCISIeISREE RarLS are competitively produced and the organization
MUSHMteNgNcOuigi J ACCess 1o multiplesources of supply

— WhentherelSIEES Eto' rJ getethe intensity and magnitude of risks associated
With preplieizstandardsand'sole sourceof support throughout a system life
cle
When system of sysien smt@atlon andmteroperablllw requirements
unegquivocally callfe coanIlanceth Specific open standards

When asystem h e connectivity with other systems to properly
function

Need for commonality of hardware, software, and support systems
Need for continuing integration and change
Need for design flexibility, modularity, and interface control

Pronosed by Cvrus Azani at OSJTF/ TRW



Vieasures ar organization’s Modular Open

5
System Process improvement achievement.

Proposed by Cyrus Azani at OSITFH/TRW



VieoUEIM@REN System Perfor mance
\/CLJOCLO”J,JQ‘.

d by an organization that
ystem Process. Some

rrrrrr

Less i @v ation r§

S
Lower develepment cycle time
Vendor independence

Reduced total ownership costs

Bottom Line: Greater chanceto mor e effectively adapt an or ganization and
its constituent systemsto changes in theinternal and external environment.

Proposed by Cyrus Azani at OSJITF/TRW



-~ Viieastr

;y,ﬁrf m
SPECITHICHNE
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controlliec JJ ANe

Asa orgpm.zation gains in open system
maturity, It Institutionalizes its M odular
Open System Process within its knowledge
and corporate Infrastructure and culture to
ensure Its endurance and effectiveness.

Proposed by Cyrus Azani at OSJITF/TRW



turity M odel

‘esentation | Bdel that identifies the
plementing effective

- %
|ces assoclated maturity
@llgl ble to mature and well-

| dentifi es e path through the various practices
for achieving higher levels of open system
maturity and improvement of organizational
adaptability.

Proposed by Cyrus Azani at OSITFH/TRW



n Matur ty Levels

stem) Openness
‘ stems) Openness
Complete (Tetal Organization) Openness

r r /

Proposed by Cyrus Azani at OSITFH/TRW



@SViatuiity Level 4: Insignificant Openness

¥

CharacteristicsExpected R&sults:

B [reorcerlzeiion fles e filed thebenefits of epen systems
e eSianepied BpEnISiEnctandsior afew key interfaces
WIIRIGHEICIIGE COMPIBHERLSICOMPIISIAG a Subsystem
(2.0)., Use of ggepliiglicticiee sieiglefeifeliio)fe] |splay [processor)
OpeiisysiEmEplicaon et this|evel is.ch ized by:
— NO VeuaN@REN System| B 9Cess management

rh selolirne

Scauelediopenintenfiaces due to individual system
“EngIeESRPIEIEENCE ¥

FIreightingi€:o reacnwitoimmediateinteroperability
or integrationproblems)

Exeessive risk taking

L ack of short andllong-term open system strategies and
plans (reactienary’ management philosophy)

Orientation towards proprietary products, interface, and
systems

Absence of organization-wide policies for open system
implementation

Over the budget and schedul e products and systems.

Characterized
by openness of a
few components

within a subsystem

Proposed by Cyrus Azani at OSITFH/TRW



SVl atur vel2: Partial (Subsystem) Openness

FocusAreas/ Expected Results: ;

L=

B Argdenlsysien ezalr 1Es desnlElddellglicel zl o his/her areas of

fesgorislalliny ey geeh) cgngrHI a 3 Characterized
ANl EniEIEEsEsSithielieas biliiy eiRthiEiopen sysiem strategy has by openness of
gjeer) Oregerec) appropriate key
D Openisysemipolitesend procedures for their lmﬁJementatlon interfaces within

IeVENEEN Esticlsl ISiEd limited subsystems
_ Limited epegisysiemitraining|isiprovidec

SOME CIRBISIEC! ESTOAIEGE! SyStMpl ementation have
eeniadentriledianeNEmoyeEs :
Stakenoldersiresponsinliefior im
by open sysie -“rl- tiffiied
Some resou for- System Implementation have lbeen
dllocated

A basic Modular Open System Process has been established to
Implement open systems in selected subsystems

Suppliers are encouraged to use open interfaces for certain
components

Earlier successes in open system implementation are repeated as
limited lessons are gathered, analyzed, and documented

entation or being impacted

Proposed by Cyrus Azani at OSJITF/TRW



OSiViatu 3; Sensible (Iindividual Systems) Openness

Focus Areas/ Expected R&sults: :

| AN GO ENOIRIBIEMERIING rrw OPENISySIEN stiiategy: has been
OIEEIEC - Char acterized

_ B AIGTEEIZEn e WICE CPERISYSIEIEl rn o) program has been by openness of
L=l
o

estzlolTehiec] io) el selee L aites gpensystemiknowledge and skills ~ appropriate key
BimiitedimeasEstieREckIng the progress on epen systems interfaces within
[nplementelieniereesielisied selected systems
ANVellEdefipesliviodlar Open Sysiem Process based on sound
SyStemEnginECHiney OIOCESSES, & d mon and organization-wide

understanding eiRecuMilies; roles, onsibilities has been

establis rl

Miedular Sysiem|Precess has been integrated with the overall

ach|S|t|o ar d System engineering processes

The criteriafor selecting interfiace standards have been established

Within certain systems, the reguirements and key interfaces that
necessitate openness have been identified, and the feasibility of
using open standards for such interfaces have been assessed

Cost, schedule, and functionality within established systems are
under control, and progress is successfully being tracked

Verification and validation testing mechanisms have been devel oped

Proposed by Cyrus Azani at OSJITF/TRW



@SiViatu | 4. wrl |Sy§tem of Systems) Openness

Focus Areas Expected Results:

Anllrisrizea rrensgenrisnt olehEsigesi) Nfg,o Ished

CONEHIEINEEYE CRMERRONEIUIETIENLS, SySiens, and processes Characterized

Afl orcferizztiorRyiele fegesltaf of ogey] :;y:'f' lessons learned exis by openness of
/ ENEIISYSIENSYEIIremEniSar NEcessiteie openness (e.q., _aE)prfopnatgtI:]gy
S erJrJ COMIMBIZANAGINPIOATCES across domalns, Interoperability, allnr:j Zrma(‘)c:ggeétr;d
s gifpliceecien), Er)nrnveo e jdentifiied, and/use of open
andares fiopapeiepiciE: "a‘[‘rﬂrre CEs\Withiin such systems are systems

PEIND CONSEIBUSINAESSESSED

SOS NEWOTK O IMOUBIBIFGIENR Sy stem ltectures have been developed
and approprite keyifteifaces withiniselected systems and system of
systems aredefined by open standards

Selection of interface standards is based on well-defined criteria and
priorities '

Metrics for measuring the openness of systems and processes have been
established and being used

Organization Is capable to predict total cost of ownership, development
cycle time, and system capabilities at different blocks of improvement
within reasonable margin of error.

Most of the benefits of open systems are being realized

Quantitative open system objectives and indicators have been established
Proposed by Cyrus Azani at OSJITF/TRW




Sensor &
Radar
System

Satellite
System

L ogistics &
M aintenance
System

EL 4 OPEN SYSTEM CAPABILITY:
OF MODULAR OPEN ARCHITECTURESFOR a

PACE DEFENSE SY STEM

Missile

System
L auncher
System
Jamming &
Disrupting
System
Simulation &
| ntegration
System
Training &
Education

System



en System Processis Characterized
verall organization structure by openness of

odular open system all the appropriate

twork of modular open ~ keyinterfaces
within all the systems

ntinuously improved, and is in the or ganization

in open system development and

SISEy K plementing a standardized
modular S
Well-defined sibilities for adopting and influencing open

standards across the organlz

L essons learned on open
effectively

Negligible difference is observed between targeted and actual open system
benefits and organizati on-wide openness provides capability to:

Develop affordable, long-lasting, and adaptable systems and products
Continuously and affordably modernize systems and processes

Effectively connect systems and organizational stakeholders, and create
commonality and reuse across systems

L ower sustainment risks and manage suppliers at the interface level
Share knowledge and |essons learned

0
em application are disseminated widely and

Proposed by Cyrus Azani at OSJITF/TRW
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Pl oo, %l
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CONSTELLATIONS
OF INTEGRATED NETWORKS
OF
MODULAR OPEN
ACHITECTURES
FOR A SPACE DEFENSE
SYSTEM




OpENn: System; Viatu deI Application

used by programs
Sinvolved in

Mechanical, electrical, electronic, hydraulic, social,
and biological systems

Toolsand facilities

Proposed by Cyrus Azani at OSITFH/TRW



ColplefEkle; or‘r ‘Purpose

i
| 0

_ Jovv Si JLJJ d the j\/J CJLJrI On System Process be
J ' ework?

'JSJ COlporate as a separate discipline with

sovvm ettt /Je\ /ElS?
SNOUIENENECONE a NEW process area?

-~ Stiouldlopen system considerations be integrated within
th "rJrg process areas’>
Should MIC P&come atechnical note/supplement to
CMMI?

Other suggestions/considerations?






ar Open System Process

i
Open System

_ Vision 1..Explore Alternative Concepts & 4 Assess the Feasibility of

- Formulate Migration, Acquisition, [~ T TTTTTTTTT Making the Key Interfages
e aind -> Technology, and Support Strategies > Open

Performance *

Requirements A i
. 2. Develop the Initial System SS€ss ihe
I . N Impact and
e Architecture by Partitioning the
0 . . . Document
: Candidate System into functional and the
| a
i logical Modules Justification
| |
! Identify modules with !
i _> rapidly changing —> 5. Establish Level of !
| technologies Openness & Select !
i Appropriate Standards for i
i Identify modules which 3 denti Selected Key Interfaces i
: are likely to grow or = = entify Feedhack
| P> cuolve over the course of Key 6. Prepare Test & Evaluation |
i the Systems life |nterfaCGS and Techn0|ogy E
: Transition Plans :
i Identify modules with i
! ’ high cost, failure rate, = — [
i and interoperability 7. Finalize the System i
: impacts Architecture & Implement  |-—————- 4
! Consistent Interface !
N ENE———————————— Management Practices |
s J

Continuing Market Resear ch and I nterface M anagement

Suitable Environment & Sound Systems Engineering Process

Dronosed b 1S Azani at OST] R\A\



_,»3 stem Process
nd Activities

E
I EXploreiConceptsi& Eor mulate Open System and other

SEliEses
|
|

: |ECt e preierned solution concept
1.3-‘ Se 0 rﬁf Jr rr%c:‘ assess the cost, schedule, support and
performance imp making the preferred alternative open

1.5 Formulate acqwst , technology, and support strategies
1.6 Develop detailed acquisition plans

Proposed by Cyrus Azani at OSJITF/TRW



Viedoar©pen S“ stem Pr ocess
Stepsiand Activities cont.

2. [DEVEIG SystemrAr chl

SEIECH0I dEVEOpTElerence n odel ©)
Decopeserequired capabilities into modular functions
QBRI major modules and interfaces based on the
2IMOaE

Sl ealliocate modules to functions
|dentifiy technologies applicable to each module
Recursively repeat steps 2.2 through 2.5 as required
Document the system architecture

N N RO
~N Oy O e

Proposed by Cyrus Azani at OSJITF/TRW



guaid@pen System Process
tepsiand Activities cont.

[GERGATeoL s Wilth %pjcu\ changing technol ogies
laentiiyameetlieswwhicawill evelve over the life of the system

-

S ldentity moeeulies v\ 0Se cost heed to be controlled
3. ;@rJ't]'f;t;_rr_JocJ,J-h ihat Impact/determine interoperability
3.5 ldentify medu Wh high failure rate
3.6 Group the Interfaces into key and non-key interfaces based on

the characteristics identified in steps 3.1 through 3.5

Proposed by Cyrus Azani at OSITFH/TRW



System Pr ocess
=10} 'ities cont.
SNt g Open Standar ds for

Juirements and objectives

A preference and criteria

2s tiiat may be defined by open and other
Using the preference criteria established

4.4 Prepare documer tayp'n to justify the selection of non-open
standards

4.5 Document and report on the progress

Proposed by Cyrus Azani at OSJITF/TRW



5.5 Establish level at or above which interfaces are open

5.5 Establisn configuration management procedures and processes

Proposed by Cyrus Azani at OSJITF/TRW



0.4 IREVIEWNIE progr?fr’“ 'J‘%ﬂ d technical objectives
/efy/-and confirmation tests needed

<6 ESESLOJ [SFGPpepPIete test plan

m\eg
Y

6.4 fo o/te met&:is aNe
\

6.5 Review & d fffff a5l results reported from all sources

sure the openness of key interfaces

6.6 Document and report on the progress

Proposed by Cyrus Azani at OSJITF/TRW



~I'OCESS

N"Arcrr e,c; re & Implement

Vianagement Practices

i
oo

7.1 Reviensugennitiel”Sysiemrarchitecture
7.2 Revisetnereenitecture based on step 3-6

7.3 Est | configuration management procedures and processes
7.4 Establisnaniir erfa@nanagement plan

7.5 lterate the process as many times as needed

7.6 Monitor the system performance and take corrective actions

Proposed by Cyrus Azani at OSJITF/TRW



ce M an CLJ' ent Plan

'z".i

A0em éﬂ g anthat

al d external Interfaces

aceswithin asystem

and discretionary interface
rofl | es

L lon for selection and procedure for
upgradl g st ds;, and

describes the certification s and tests applicable to each
Interface or standard.

Proposed by Cyrus Azani at OSJITF/TRW



enalizEanr@ptimizing OSP
rrJrurJorJrJV"‘c 35 an optimizing  process

: eontinuows M OSP | mprovement

. Ens lre comull 1o isiimprovement ofi the Modular Open System Process
infulfillingitherelevant reguirements and business objectives of the
Oliganiization: d

GP 5.2 Cor 'rrrréwr auses of Problems

Identity and’ corect theroot causes of developing closed systems (e.g.,
Ignorance; rigid mindset, lack of resources, lack of management
commitment, absence of well-defined process, lack of policy and
guidance, etc)

Proposed by Cyrus Azani at OSJITF/TRW
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OlerrJ_ngv J\ Mianaged M OSP

nalized as a g antitatively managed process
lage of arganizatic 1al systemsthat are
[P@radeable, and interoperable

) (/1

\/J Q

itative Objectives for the M odular Open
aln guantitative objectives for implementing

GP 4.2 Stabilize Su cess Performance

Stabilize the performance of critical M OSP subprocessesto
remove variability in achieving the established M OSP
perfor mance obj ectives.

Proposed by Cyrus Azani at OSJITF/TRW



d Practices ()

o) orlulrf Open System Process
dSa defined process

J':)
ascription of a defined M OSP

|siandard MOSP, aswell as have
dard MOSP to meet the needs of a proj ect

r.r
c d
q
an

el
A
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t
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GP 3.2 Collect MOSF

mvement | nformation

Collect work products, res, measurement results, and improvement
information derived from planning and performing the M OSP to support
the future use and improvement of the organization’s processes and

pr Ocess assets.

Proposed by Cyrus Azani at OSJITF/TRW



AaS a managed pr ocess.

Policy

»ErlOJ ' organizationa] policy for
planning an d Fforming MOSP

GP 2.2 Plar _SP
Establish and maintain a plan for performing the
MOSP

Proposed by Cyrus Azani at OSJITF/TRW



