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Hacking
Slot Machinés

DUMMIES

Define, measure,
analyze, improve,
control — and get
A Reference results!
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Rest of Us!
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A Midlife Crisis (Personal)
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A Midlife Crisis (Computers)

1910s beginning of automation

1920s beginning of expansion

1950s beginning of dependence

1940s beginning of von Neumann machines
19505 rise of the machines

19605 rise of the languages and methods
197 0s death of the mainframe

19805 age of the personal computer

19905/ age ofithe Internet;and new methods
20005  retrenchment




Software development

has been, is, and remains hard




Languages:
Platforms:
Processes:
Architecture:
Tools:
Enablement:
solutions:

The entire history
of software engineering
IS characterized

Assembly - Eortran/COBOL = Simula = €++ > Java
Naked HW = BIOS = 0% = Middleware == Domain-specific
Waterfall > Spiral = Iterative > Agile

Procedural > Object Oriented > Service Oriented

Early tools -> CLE -> IDE > XDE > CDE

Individual == Workgroup -> Organization

Proprietary > Open Solrce
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Growth of SLOC

New or modified source lines of code
per year per developer & cumulative
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Growth of Network Traffic

Historical and forecasted U.S. Internet Traffic

Limit of same % GDP as Voice

" "\ Future Growth

TDM Voice Traffic }. "J_‘\P rojected at
. | 2-3lyear

New Measurements
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Growth of Data

s« [Increase of ~2 exabytes of data/year

« ~93% stored digitally

1« ~50% is stored Iin the last mile
and generated by individuals

« Home storage of media reaching
.09 exabytes




Growth of Languages
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Chen, etal, "An Empirical Study of Programming Language Trends,”
IEEE Complter, Mayidune 2005 .
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Growth of Patents

Annual U.S. Patent Applications and Awards

— Applications
— Awards
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IBM Patent Leadership

1983 1394 13895 1836 1987 | 1938 1933 <000 <001 L0072 003 2004
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Fundamentals

never go out of style




Fundamentals

« Craft crisp and resilient abstractions

« Maintain a good separation
of concerns

s« Create a balance distribution
of responsibilities




Innovation occurs
at the intersection

of invention and insight

aarm Palmisano, http: daanoe [0em camdgio
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History of Innovations
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1971: Speech

1993: RS/6000 5P
1996,97: Deep Blue 1997: Copper




Software Development
as an Engineering Activity

Business

Schedule
Cost

Ethical/Mor al

Dependability

Production Quality

Development Hesillence Performance

Functionality

Uperations

btk Meaniid DooCh . comfarchitecture




Software Engineering Trends

=« Open source/open standards
« Patterns

s« Metadata

s« Searching

s« Services

« Simplification




Hype Cycle

1.0 Hype Cycle for Application Devel opment. 2004
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Pipeline of Innovation

SF = B




Pipeline of Innovation

(| Products |

Adaptation Inception Elaboration Construction
Skunk Works
Research




Adaptation
Rational Unified Process

=« Scaling the process to the enterprise
s« From process to action
=« Drinking our own champagne

=« Unifying business, software
and systems engineering




Scalmg To The Enterprlse

I ISCOVET:

e
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IT Operations




Scaling To The Enterprise

Governance & BUsiness Management
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From Process To Action
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Drinking Our Own Champagne

~ Quality Software
« A customized version o Bayinzariny

of RUP addressing S T
i { Clobalizati ( P |
IBM’s specific needs S '°" . ization

: - Information " ' cum Ilan-:e
= Evolved with know-" { pevejopment / )

how from many == . “AULSHOMTE ;
corporate groLps 2 TS ﬂﬂmputmﬂ_, |

= To be rolled out to
IBM’s internal

+40,000 developers

« [RUP guidance will
help improve also

commercial product Commercial RUP




Unifying Business, Software,
& Systems Engineering

Today - Different approaches are applied to:
=« Business Engineering
« Software Engineering
« Systems Engineering

Our solution: Use a common approach to develop any system,
no matter if that system is a business, an application,
or a system of people, hardware, and software

The approach allows:

« Breaking down a system into smaller subsystems

= Deriving subsystem requirements from system requirements
(reguirements flowdown)

« Usage of the view points applicable to your specific system
(not a “one size fits all”)

B BeR ! B v 3K




Skunk Works
Asset-Based Development

=« The best way to reduce the risk of
software development is to not develop
any software at all

« An asset

=« Collection of artifacts
*« Provide a solution

= A given context

« Rules for usage

. Va"ablllty pOintS with ruleslinstructions for usae
BN BsEv

B variability point
for one or more
contexts




Skunk Works
Asset-Based Development

=« The best way to reduce the risk of

software development is to not develop

any software at all
=« An asset

= Collection of artifacts

« Provide a solution
= A given context

« Rules for usage

* VVariability points

Solution

Arifacts =
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Service-Oriented Architecture
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7

Business

Analyst

*

Architect

7

Ingredients (RAS Assets)
cifi ci

&P CBM Retail Map.ras
Pl ookup Item WBI Business Process Model ras

&9 SOA Requester Side Caching Pattern.ras
ELookup tem Service ras

S0A Workbench Deployment Cheat Sheets.ras
& High Availability Pattern.ras
& Deployment Script Transformation_ras




Research
Joint Programs

« Intentional directed research

« Addressing points of pain

« [nvestigating wicked problems
=« Serious investment

« Several million from Rational

« Partial matching from Research

= Several Research-funded big plays
« ~30 researchers engaged worldwide

® BT Bifgv 2E:




Research

Watson Zurich

Yorktown Heights, NY Brsekllioom Swrtmerland

Austin

T




Research’s Strategic Thrusts

Sturage ﬂ
SYStems

é | ihdustﬁr
? Solutions




Rational/Research Joint
Program Projects

« Eclipse

s« Model-driven development

« Automated software quality

=« Enterprise change management




Experimental Collaborative
Development Environment

=« 1945: Early tools

= 1960: Command Line Environments
(CLE)

« 1980: Integrated Development
Environments (IDE)

2« 2000: eXtended Development
Environments (XDE)

« Future: Collaborative Development

Environments (CDE)
Bl EoE? B
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Activity Spaces
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Advanced Visualizations

Diefait aeverity
na




Advanced Visualizations

Defect devefity
i




Keeping the Pipeline Full

=« Software engineering research
« Applications research

=« Systems research

=« Materials research

« Fundamental research
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Shorthand Aided Rapid
Keyboarding

« SHARK is an advanced pen-based text input method for
mobile devices. A new user may frace the letters on the
keyboard to enter a word. SHARK uses novel pattern
recognition methods to match the user's input to a large
lexicon of words. Over time one may remember some or
parts of the patterns and speed up the text writing.

erseeeneay < Special algorithms, feedback
— : mechanisms, and interface
techniques are developedto
support users' gradual
transition from visually-
guided tracing on keyboard
to recall-driven gesturing.

ERCEOET Sy 2




Multilingual Automatic
Speech-to-Speech Translator

« MASTOR is a new, integrated approach to machine
transiation technology. This approach focuses on meaning
preservation (rather than exact transiation) and natural
language understanding

= Similar in function to the “Universal Translator” concept
from Star Trek series, MASTOR brings us one step closer
by easing collaboration across language barriers




MARVEL

Multimedia Analysis and Refrieval Engine (MARVEL) is an
image search tool, that addresses the problem of indexing,
categorizing, and searching large volumes of Images.

MARVEL was awarded the Wall Street Journal's 2004
Technology Innovation Award/in the Multimedia Category.

g - R I_ L = o _'__' .

k"'h'*t B - _-.L“"*

. e

"a‘ﬁt t.-- i_-n Fr-I‘ s
_:& & 3 = ¥ .il.:

« MARVEL technulngy IS Unique in its approach to analyzing
and fusing audio, visual, and text information to
dutomatically annotate multimedia data.

ERCEOET Sy 2




IBM’s Smart Surveillance
System

« The IBM smart surveillance system is an advanced
surveillance system whichi provides the capability to
automatically' monitor a scene

« Smart Surveillance has the capability to:
= Manage surveillance data
*« Perform event based retrieval

= Receive real time event alerts through
standard web Infrastructure

= Extract long term statistical patterns of activity




Veggie Vision

« Veqggie Vision shortens and
automates checkout time
by automatically recognizing
objects, such as fruits and
vegetables, at the point of sale.

Additional benefits are improved inventory control and
improved consumer satisfaction. Under laboratory
conditions the system achieves a 90% recognition rate
which Is comparable to human performance.




Everywhere Displays

Embedding displays on objects
as a way 1o realize ubiquitous computing

= Virtual "touch screens™ on any surface

= Projection steered by a pan/tilt
mirror to create displays
on any surface

*« |magery generated by compuler vision,:
algorithms that detect user gestures
= Applications

=« Public spaces: a better way to flexibly provide
information without risks of theft or vandalism

« Augmented reality: projecting information about objects
and processes without requiring users to wear goggles

ECEOET HiEv DI




Meta Pad Modular Computer

In seconds, Meta Pad transforms into a handheld,
deskiop, laptop; tablet or wearable computer,
without rebooting

9-ounce PC core unit with prucessur
memory & storage

Pocket-sized: % inch thick stack
of 3x5 index cards

800 MHz; 128 MB RAM;
10 GB hard drive

Maximum MHz/Watt/cc/kg
for Windows OS

Portable apps; registry
& core hardware

Thermal dock for heat dissipation
Single docking conneclor
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Linux Watch

A “concept car” for the post-desktop and mobile PCs era

« Up-to-date instant info device
« 640x480 hi-res OLED
« Simple touch-screen interface
« Phone directory, calendar __
« Pager and IrDA communication channe!Sia
Wireless information services

“« |nnovation at multiple levels
Systems

Hardware

Displays

Packadging

User Interfaces
Communication technology
Operating systems
Application software
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Sustem
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Deep Thunder

« Local, high-resolution, short-term
weather forecasting




Millipede: Nanotechnology
Data Storage

“Thermomechanicall probe-storage using
thousands of hano-size tips that punch
indentationsi representing individualibits
into a thin polymer film®

« Erasable and rewritable technology

= Storage densities of a trillion bits
(1 Terabit) per square inch or higher

s« Tracking ol multiple probes at nanometer resolution
K 47 it pitch = 15 nm Trackpich =27 nm
e e ArealDersity 10140 Thitefin. 2

F = Y. 48 : L
- " Py P _____._._ _a—&_'-:'_#- _.ﬂl'

Piotatype probe-artay / il h AT
mediurm  scanner . em Su e

assembly sg.fsterj;’ 94
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Carbon Nanotube FET

s« Discovering and understanding the scientific
foundations of nanotechnology

s« PDevising new atomic- and molecular-scale structures
and! devices for enhancing information technologies

BN EOR? H: e DN




Quantum Information
Processing

« When information Is recorded
in the exact quantum state
and allowed to evolve
daccording to the laws of
guantum mechanics, novel
kinds of information
transmission and processing
become possible:

«  guantum cryptography
guantum computing
gquantum teleportation

guantum data hiding
o s

D




Quantum Teleportation

A group of scientists; including IBMIEellow Charlies H.
Bennett, confirmed that perect teleporation Isipossible

in principle, but only i the orginallis destroyed

Facsimile Transmission duantum feleportaton

Teleported
Intact Original Approximate Copy

Disrupted original C
, Apply
B O - Treatment

Send Data~, Apply Send Data

— -~/ Treatment

Scan




Innovation occurs
at the intersection

of invention and insight

aarm Palmisano, http: daanoe [0em camdgio
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