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1 Trillion Interconnected
Devices

Software is the invisible thread 91
enabling systems-of-systems [/
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Healthcare delivery becoming mission-critical system-of-systems

Key objectives around efficiency, quality, innovation
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Emergency services system-of-systems

* In 2010, heart disease will cost the U.S.
more than $316 billion

» With congestive heart failure cases, 30-50%
of patients are readmitted within 3 months

Patient
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Emergency services system-of-systems
1. Implanted medical device generates event that notifies cardiac center .,
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Enabled by:

« 200,000 lines of software code in the device

* Wireless transmissions (alarm signal, data stream from device)
¢ Monitors and sensors (event duration, thresholds)
« GPS for location of implanted device

Remote
Monitoring and
Data Diagnosis



Emergency services system-of-systems
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- National standard is four-minute
response time to 90% of all emergencies

Patient
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Emergency services system-of-systems
2. Cardiac center notifies ambulance dispatch and on-call specialist

=

Electronic
Health Record

Ambulance
Dispatch

Enabled by:

. » Wireless alarm to ambulance dispatch
: y  — GPS location, initial patient analysis based on data from
. device, EHR (electronic hospital records)

]  Handheld device of cardiac specialist
’ — Today’s handheld has more computing power than the first
NASA space shuttle

_ Remote
R X o ©000000000000000000000000000000000000 Monitoring and
- Data Diagnosis
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Emergency services system-of-systems
3. Ambulance dispatch prioritizes response based on patient criticality, .,
location, ambulance readiness N
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calls are true life and death situations

- .".; A
 More than 80% of false alarms are due to human
error

: gt
: Enabled by:
. * Ambulance queuing system — analyzes available health, situational data Patient

» Decision support system — selects resources (Fire, Air Support, etc.)
» Assign ambulance based on vehicle service readiness, onboard staffing skills

Remote

(c::ardtiac teee Monitoring and
e er Data Diagnosis




Emergency services system-of-systems

" There are 8,500 ambulance collisions

per year in the U.S.

- Ambulance transport costs range /*Trpabnu;ggfte
from $300-$700, plus $10 per mile

» Innovate




Emergency services system-of-systems

4. Ambulance en route to patient — receives health information, 'y
best routing, traffic management support >

Ambulance Fleet ~
Inventory = iy

Ambulance Traffic Control
Dispatch imizati ‘ Management

Electronic
Health Record

Enabled by:

* Access to patient’s electronic health record

» Real-time communications with cardiac center,
specialists, emergency department

* Route optimization based on patient location (GPS),
traffic information

* Integration with traffic management system
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Emergency services system-of-systems

5. Ambulance arrives on-site, providing real-time patlent information N
to virtual team (ER, specialists)

Ambulance Fleet

Ambulncé fW‘ Caiac '
Dispatch © e hesponse time o1 1ive minutes

doubles the survival rate i

Ny | Enabled by:
* 50-plus million lines of code in the vehicle

—1,000 software components, each with 10 different interfaces

—10,000 interfaces to track, update, test, deploy and maintain for
the next 15 — 20 years

* Integration with vehicle monitoring system

%ardtiac ool  Real-time data transfer of patient vitals to virtual team
enter




One industry, thousands of systems-of-systems scenarios
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« Are we ready?
 To deliver the functionality? \*" ‘

. * To deliver the performance? s
] Emergency
» To integrate dozens to hundreds of complex systems? . Department

7 — Emergency
ﬂ & Services
State & Central V]

Programs | — Remote Telehealth

Pharmacy /

» To deliver the system with adequate security?

To deliver the system with adequate safety?

Data DiagnoSiS == Consultation




Malware implicated in fatal Spanair plane crash

- msnbc.com August 23, 2010
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Agile systems and software 1
delivery practices with outcome- 10
based management is a better 010
approach )
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Traditional engineering approach

Measurements based on internal focus may not generate real value

Efficiency Quality
Traditional Software ?
and Systems
- Computer-assisted Sof o |
Prioritization & Advice - Software awg»e%rﬂqnanua
II|1”e§tl function
- Ambulance vehicle ks specification
-Patient treatment equipments - Necessary treatment in
Two-way radio transit can save time thus
*Tail lift, Trauma lighting ... ; save people’s life
Low.cos! Achieve
S non-
L . function _ _
- Traffic light preemption quality - Early implementation does
remote control

not alert pedestrians and may
cause more accidents

Innovate




From the angle of social and fiscal impact
Innovation is part of the delivery process

Efficiency Innovation

Quality
Emergency medical

Systems of Systems
with Software threads
- Prioritization & Dispatching
* Implanted medical devices
» Cardiac specialist’s handhelds
* EHR, queuing system, DSS

. Ambulance vehicle

* More devices and software for in
transit treatment & diagnose

- Traffic control system
* Displays to alert people
* Reconciliation for 2 ambulances
* GPS-enabled preemption

s [nnovate

- Integrate info from devices
- People are part of systems
- Decision support with

accumulated knowledge

- Smarter and flexible

ambulance configured
with various capabilities

- Integrating emergency

medical services systems
with Intelligent
Transportation System

Cardiac center & EMD
*Accurate info collection

*Triage, Assist layperson
*Dispatch ambulance

Treatment on scene & in
transit according to
situation

Fast route, less
congestion

Awareness of pedestrians
Conflict resolution

<4

services outcomes

2X survival rate
- 5 min response

- Reduce false alarms
. Golden hour

Reduce
ambulance
collisions




From the angle of social and fiscal impact

Key elements to map economic measurements to delivery process metrics
Efficiency

Systems of Systems

with Software threads

Quality

Innovation

Emergency medical
*_ J services outcomes
A holistic view of extended
lifecycle and a continuous 2X survival rate
improvement process
Quality and Value measures

- 5 min response
across supply chain

- Reduce false alarms
. Golden hour
across multiple disciplines

Reduce
ambulance
collisions
Risk & cost dynamics & opti
Uncertainty in satisfaction
Variance in estimate

» lnnovate




Efficiency & quality measurement paradigm shift

from Conventional Engineering to Software and System Econometrics

Conventional Engineering
Approach

Precise specification or plan

Waterfall model management

Function & non-function quality

Traditional “plan and track” PM
techniques

s [nnovate

Efficiency Quality Innovation

Software & System

- 4 -— Econometric Approach

A holistic view of extended ¢ Integrated delivery platform
lifecycle and a continuous _ Improved value delivery
improvement process across multiple disciplines
- Real time data

Quality and Value measures e Continuous improvements
across supply chain - Measure and steer
across multiple disciplines

¢ Incremental approach
- Monetization along the way

Risk and cost dynamics e
- Honest progress insights

Uncertainty in satisfaction
Variance in estimate




Software & systems econometrics — incremental approach

Core metrics for honest progress insight
Conventional Engineering Governance Modern Economic Governance

Sequence of documents and artifacts Sequence of demonstrable results

Planning
Requi S Early Rel Test
ngiug::‘ements Progress . Aar Y he ?ases X . es
Coding A—D—A ﬁ f f f f W
Test and Release Lt
Activity based—document baselines Result based --Code and test baselines
Dishonest early optimism Honest earned value

Technical

Progress
Late scrap ﬁ Progressions
and rework and digressions

False precision in early artifacts

Demonstrated and measured capability/quality

Dishonest early optimism Honest reduction in uncertainties/risks

Economic
ILLA A ALl =5 A A A ALILI
Postponed understanding of architecturally significant risks Reducing the variance in the estimated cost to complete

» [nnovate




Software & Systems Econometrics - Measured Improvement
Drive business innovation through measured & continuous process improvement

Captures over 10 years of ‘
Rational experiences in M
incremental adoption
= Used in over 80 IBM agile and set priorities
projects

= Used in conjunction with Act Steer
RUP Harmony XP Rapi Monitor progress,

’ ’ ’ pidly deploy tools and decid i i
Scrum and other execute best practices and measure business value
processes

= Demonstrated in the " Collaborate
Rational Executive : i
Dashboard The business process of software and systems delivery

» [nnovate




Jazz Platform and Capabilities

Jazz Foundation

Platform for collaborative
software delivery

Rational Project

Rational Rhapsody “Conductor
. Modeling of system, software, Project and resource
Rational DOORS and safety engineering management

“Manage changing
requirements and traceability

Rational Asset

Rational AppScan Ascet Mta_nager
sset creation, governance .
. Web application vulnerability and reuse Rational Software
Rational ClearQuest management Analyzer
. Static analysis and policy
Comprehensive software enforcement
change tracking :
Rational Rational
Team Concert Quality Manager Rational
; : Collaborative software : ; Requirements Composer
Rational Insight development Lifecycle quality management |

Business expert collaboration

Cross-project reporting and . Brodii )
performance management Pl?usu]ess& A ;’oro;lect COm%I‘lance Collaborative
ANnIng M t ! Lifecycle Engineering
ot Alignment anagemen Security Management &goftware 3r.Party
Tools Jazz -
pabiliti = = N - pabilitie
- Best Practice Processes o

OPEN SERVICES ]
Presentation: Storage projects, proce:

- Mashups Discovery Query
/{gzzﬁ
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IBM client results - Gain efficiency in development & production
Collaboration and automation driven by standardization to reduce cost, and drive more

predictable, measurable outcomes

// “Reduced product development “Reduced project overrun costs i
time by 60% — from five months 20% by making project deliveries
to two months” more repeatable and predictable”

“Reduced development costs
by 25%, reduced development time
\_ by a factor of 10”

“Achieved 30% productivity gain
on global projects”

iciency

On-Time Delivery Risk Staffing Variance Productivity
Fixed and Variable Costs Technical Debt Project Velocity
Process Adoption Schedule Fidelity Burn-down

STANDARDIZE, MEASURE AND IMPROVE

Cloud Deployment SR C/ALM Adoption IS Appllca_tlon
Specs Management Security

» [nnovate



IBM client results - Improve product quality & flexibility
Deliver more perceived value at lower cost of ownership

/ ienr . . . /ﬁ
/ Six-fold increase in targeted promotion “Achieved 50% reuse

effectiveness, more than 95% reduction .
. s . . ” of services
in time and cost of developing nhew promotions

“Saved more than $25 million “Improved insight is helping managers
in defects, plus $7 million a year improve predictability lity
in defect avoidance” and mitigate business risk”

\_

Reuse Release Cycles Customer Attrition
Warranty and Defect Costs Rework  TCO
Acceptance and Adoption Breaches

STANDARDIZE, MEASURE AND IMPROVE

Change Modeling and Asset Quality Security and
Management Design Management Management Compliance
SarE—

» nnovate




IBM client results - Drive new value and faster innovation
Reduce financial, market and organizational risks — make innovation through
software the driver of opportunity

ﬂSaved $20 million by finding and avoiding “Regulators removed industry-standard \
risk in the consolidation 15% ‘risk premium,’ providing
of merchandising operations” competitive advantage”
“Improved fuel economy 60 — 70%, “Recovered £10 million in costs
according to EPA, 40% reduction by using enterprise planning ovation
\_ in CO2 emissions” to optimize IT landscapes and processes”

eevenie ROl rRoa R&D Margin  Risk-Value Ratios
Operational and Maintenance Ratios
Asset Reuse Velocity  Time to Value  Customer Share of Wallet

STANDARDIZE, MEASURE AND IMPROVE

Enterprise Portfolio Product Business Requirements
Architecture Management Management Analytics Management

» Innovate



What we do - Jazz.net b
= -
+ Agile planning — half month iterations

novation

- Agile development

50,000

» Agile response to requests in the next iteration

50,613

« Community drives faster adoption of our products Membere 2 of May 2010

40,000

30,000

20,000

Raising the bar

TCE;F;H::S:”Q SR Fatraaiicant IBM Rational has the best current offering ag > 55588838883 33838838¢3¢92¢
the The Forrester Wave™: Agile Developme T3 g2 23z R ESEE S
Management Tools, Q2 2010 (May 2010). IBF
on collaborative development, adds strong project

management and analytics.

» nnovate
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Econometrics: a discipline to optimize software delivery
processes towards continuously measured innovation

Systematic management for desired
outcomes and failure avoidance

Quantify emerging opportunity and risk

Manage new collaborators in value chains

Design for flexibility and extensibility

Configure for multiple, diverse linkages

* Deliver perceived quality sustainably
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Quantify value measures, and tie to fiscal and societal impact — monetize! 141 (ﬁ
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www.ibm/software/rational

© Copyright IBM Corporation 2010. All rights reserved. The information contained in these materials is provided for informational purposes only, and is provided AS IS without warranty of any
kind, express or implied. IBM shall not be responsible for any damages arising out of the use of, or otherwise related to, these materials. Nothing contained in these materials is intended to, nor
shall have the effect of, creating any warranties or representations from IBM or its suppliers or licensors, or altering the terms and conditions of the applicable license agreement governing the use
of IBM software. References in these materials to IBM products, programs, or services do not imply that they will be available in all countries in which IBM operates. Product release dates and/or
capabilities referenced in these materials may change at any time at IBM’s sole discretion based on market opportunities or other factors, and are not intended to be a commitment to future product
or feature availability in any way. IBM, the IBM logo, Rational, the Rational logo, Telelogic, the Telelogic logo, and other IBM products and services are trademarks of the International Business
Machines Corporation, in the United States, other countries or both. Other company, product, or service names may be trademarks or service marks of others.



