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Agenda
o Why - The industrialization of information technology is
creating opportunities or disruptions
o How – Digital Transformation done professionally
o What – Efficiencies, product development and customer
intimacy
o
o
o

Discipline built into a Platform (open, resilient, secure, sustainable)
Cloud, IoT, Artificial Intelligence, RPA, additive manufacturing, data
sciences
An Secure and Resilient Enterprise Platform
© IBM Corporation
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Top companies use
technology creating a
platform that is sustainable
and flexible.
Why is system and
software engineering
needed more than ever…
agility, quality and
resource optimization.

274,000

estimated
worldwide
startups
each day
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Will you disrupt or be disrupted?
A study by Deloitte and the Manufacturing Institute found manufacturing
executives rated 70 percent of current manufacturing employees as deficient
in technology and computer skills. - Seattle Times February 7, 2018.

1/3 of the top 20 companies in every industry will be
disrupted over the next 3 years
- IDC FutureScape, Nov 2015
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Since 2000, 52% of
companies in the
Fortune 500 have
either gone
bankrupt, been
acquired or ceased
to exist.

72%
54%
of CxOs

EXTERNAL THREATS

INTERNAL THREATS

Born-on-digital companies that steal market
share or rewrite customer expectations

Siloed data and systems
expand on the wrong platform

New business models that reinvent our
industry and change the game altogether

Gaps in expertise and skills
Inability to react quickly

are vulnerable
to disruption
within three
years

expect more
competitors
from outside
theirSOURCE
industry
cited in notes

The new platform of Digital Twins: Improving Innovation and Operational Performance

As Designed

As Built

As Operated

§ Quickly identify root causes and cascading impacts
§ Enables end to end “What if” analysis across the lifecycle
§ Leverage Operational insights to improve product development
§ Automate discovery of new knowledge and insights
§ Enable new business models
§ Enable new user experiences and differentiation

Digital systems should apply disciplines learned in the industrial domain.
Elements have to be organized on a foundation or platform.

–

Winchester House: number of rooms: 160

– Number of windows 1,257 (look upon a wall, one into floor!)
– Number of doors 467 (Many open up into a wall)
– Number of fireplaces: 47
– Number of chimneys: Presently 17 with evidence of 2 others
– Number of kitchens: 5 or 6
– Number of staircases: 40 (some leading to ceiling)
– Blueprints available: No, Mrs. Winchester never had a master set
of blueprints, but did sketch out individual rooms on paper and
even on tablecloths
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Winchester Mystery House 1884 – 1922 (24*7)

For example, the true potential of IoT lies not in “connecting” physical assets but
in the data generated from them together to form a responsive system
Most of the data generated today is unused

90%
60%

How IT technology can unlock economic value

Of data created over the last 10 years was never
captured or analyzed
Of valuable sensory data loses value in
milliseconds

Cities

Infrastructure systems

Industrial and commercial
assets

Buildings, stores, factories, hospitals, campuses

IoT applications have the potential to unlock new value-creation
possibilities from this “Dark” data by leveraging advanced analytics
and cloud computing capabilities
Source: IBM Global Technology Outlook 2015

Source: McKinsey Global Institute, 2015
“Unlocking the Potential of the Internet of Things (IoT)”

Systems and Software Engineering is foundational and is required to
manage technology (product) and process innovation.

Collision and disruption

© 2016 IBM Corporation

Page 11

Systems Thinking moves forward
– The name change aligns Institute of Industrial and Systems Engineering
(IISE) with the changing scope of the profession that, while keeping its
industrial base, has seen more industrial and systems engineers (ISEs)
working with large-scale, integrated systems in a variety of sectors. The
change also is consistent with department names in many universities,
as two-thirds of the top 65 schools ranked in U.S. News & World Report
have incorporated systems into their department names.
– ABET Accreditation includes Systems Engineering as a technical
requirement for engineering skills.
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Page 12

No longer can 75% of digital projects miss budget, time, or performance (Standish Group). The
industrial world started quality standards and performance expectations.

Engineers require systems skills in the current curriculum as part of ABET
criteria to protect public health, safety, security, and environment

© 2016 IBM Corporation
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"
"Technical competency is important in designing systems, but professional
responsibility is fundamental in delivering solutions to humanity."
Instead, the project …squandered
investment larger than the state's $8
billion annual budget. Westinghouse
Corporation and other contractors
allegedly used unqualified and
unlicensed individuals to design
aspects of two nuclear reactors at
the V.C. Summer site, placing the
public health and safety at risk.

Filed by the United States on behalf of the EPA
on January 4, 2016, and amended on October
7, 2016, alleging that these vehicles are
equipped with defeat devices in the form of
computer software designed to cheat on
federal emissions tests. The major excess
pollutant at issue in this case is oxides of
nitrogen (NOx), and is a serious health concern.

“the leadership of Uber’s self-driving car unit
has frequently been described as troubled, with
high levels of engineer attrition.” There may
have also been pressure on the autonomous
vehicle developers to bring a road-ready system
to market as soon as possible in order “to
square the financial circle” of Uber’s finances
“by taking driver pay out of the equation” and
helping to build profitability at a company that
“regularly posts quarterly losses with few
historical parallels.” Fortune (3/24, Morris)
© 2017 IBM Corporation

More than ever, systems and software engineering is needed.
Part of that evolution is an increased need for computing and software engineering, which have not
traditionally been a major part of engineering work. Every installation is a little bit different. It takes a lot
of software to determine if each system is working as expected."
Software and systems errors are plaguing the industry. Systems and software are causing variability. In total
software requirements, analysis, architecture, and design contribute to about 60 percent of all software
bugs or defects accumulate between 30 percent and 40 percent of software costs.
Keep in mind, the three top cost elements of large software applications are
1. Finding and fixing bugs (many of which originate in paper documents)
2. The process of producing paper documents including requirements, architecture, and design
3. Creating the source code itself

© 2016 IBM Corporation
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To move beyond the hype, organizations require:
• Clarity in business impact & design
• Requirements, design, and architecture
• Collaborative – network orchestration
• Governance
• Demonstrated expertise

“Have a system, be
positive and prepare to
expend energy – Scott
Adams, Creator of
Dilbert”

• Education and training
• Professional standards
• Full lifecycle capabilities
• Integration and flexibility
• Proven and flexible technology
• Open, secure and resilient platform

© 2017 IBM Corporation
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Blockchain developers now rank second among the top 20 fastest-growing job skills, and job postings for workers with
those skills have more than doubled this year. Taking second fiddle only to robotics specialists, blockchain
technologists are advertising their services for as much as $115 per hour, according to Upwork, an employment site
that specializes in freelance workers.
–

8x

Why a platform?
High

–

2% are gaining a first
mover advantage. Nondigital, non-network
business models make
up more than 98% of
the market
Network Orchestrators
grow revenue faster and
generate higher profit
margins with 8x market
value multiplier

Network
Orchestrators

5x
Multiplier

–

Technology
Creators

3x
2x

Service
Providers

Asset
Builders
Low

Make one, sell one
Low
© 2017 IBM Corporation

Hire one, sell one

Make one, sell many

Scalability

Many make,
many sell
High

A requirement is a documented agreement
“The purpose of requirements management is to establish a
common understanding between the customer and the …
project ... This agreement with the customer is the basis for
planning and managing the … project.”
The Capability Maturity Model for Software (CMM®) from the Software
Engineering Institute at Carnegie Mellon University.
www.sei.cmu.edu/cmm

© 2016 IBM Corporation
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Challenges and needs for effective requirements management

Requirements are the foundation of any
project
§ Requirements engineering is a cross-cutting activity
– affecting all engineering disciplines

Requirements
Engineering

– spanning engineering roles

Challenges and needs for effective requirements management

Software Engineering

Chemical Engineering

Civil Engineering

Page 21

Petroleum Engineering

© 2016 IBM Corporation

Mechanical Engineering

– driving supply chain activities

Electrical Engineering

– used across the product lifecycle

Different industries have different needs …
– Safety
– Regulatory compliance
– Functionality
– Performance
– Development timescales
– Project scale
– Project life
– …

© 2016 IBM Corporation

Page 22

Challenges and needs for effective requirements management

Challenges for the requirements consumer
– Misunderstood requirements by stakeholders and
analysts
– Poorly expressed requirements
– Misunderstanding or omission by product teams
– Missed test coverage
– Not understanding the impact of changed requirements

© 2016 IBM Corporation
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Challenges and needs for effective requirements management

Business and engineering challenges
§ Governance of all requirements, status, change, and access control
§ Responding to change, from the business, regulation, and engineering
needs
§ Managing the entire requirement structure across all phases of the
system lifecycle
§ Supporting business and engineering decisions with better insight into
requirements and their relations to assets, architecture, development,
verification, and security
§ Avoiding rework caused by misaligned inspection scenarios and
verification criteria

Challenges and needs for effective requirements management

Poor requirements management impacts your business
Production
Acceptence
Test
Subsystem Test

Implementation
Design
Requirements

Product Lifecycle

Errors can cost 20 times more to fix in Production compared to Requirements
Independent studies conducted by GTE, TRW, IBM
© 2016 IBM Corporation
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Challenges and needs for effective requirements management

Good requirements management improves outcomes
§ The cost of design, implementation, deployment, and management is
reduced when the project evolves with a strong requirements
foundation

© 2016 IBM Corporation
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Challenges and needs for effective requirements management

Agile teams are more likely to accumulate technical
debt
§ Technical debt refers to the eventual consequences of a poor
requirements and architectural foundation. The key part of technical
debt is that, like financial debt, it must be paid at some point in the
future.
§ Technical debt accumulates. As products and markets evolve, the
need to increase functionality and performance increases. A poor or
shortsighted architecture leads to increasingly wasteful workarounds
and a potential need for redesign.
§ Technical debt represents risk to the project - risk that will prevent
timely delivery of a product that meets stakeholder expectations.

Challenges and needs for effective requirements management

Blockchain, should use. . . Requirements, Design, Testing,
and the integration of process is vital; otherwise failure.

NEGATIVE Indicators – Requirements not met
1.
2.
3.
4.
5.
6.
7.

Need high performance (millisecond) transactions
Small organization (no business network)
Looking for a database replacement
Looking for a messaging replacement
Looking for transaction processing replacement
Process and metrics are not clear within the ecosystem
Value, velocity and/or variability are not present

The most valuable element
is the governance rather
than the technology alone
– Accelerate the initiation and
activation of new blockchain
networks
•

•

•

Collectively manage rules and policies
for network by preventing any one
member exclusive control
Grow elastically as new smart contracts,
network members and transaction
channels evolve
Pre-built, native tools and policies enable
faster onboarding, customization and
activation

© 2017 IBM Corporation

Integrated tools to enforce change
management of the network with
customizable democratic policies

Policy
Editor

Multi-party
workflow tool

Define flexible,
democratic policies
to govern changes to
the network

Leverage member activities
panel, integrated notifications
and secure signature collection
for policy voting

The IBM Platform (Public and Private) is designed so that the technologies
power Innovation for the enterprise for systems and software engineering.

Nat Language
Classifier

API

Nat Language
Understanding

Tone
Analyzer

Asset
Mgmt.
(Maximo)

Personal
Insight

API

Document
Conversion

API

Speech

DLaaS

IBM Risk &
Compliance

API

Visual
Recognition

Compare &
Comply

Watson
Explore &
Discover

API

Discovery

Watson
Virtual
Agent

API

Conversation

Cognitive building blocks for
developers

IBM
Services &
Ind.
Solutions

API

Weather

API

AI

Watson
Cyber
Security

API

Targeted solutions for
enterprise businesses

Watson
Oncology

API

Applications, solutions
& services

Knowledge
Query

Data
Tools to prepare data
for cognitive

Cloud Infrastructure

Ingestion

Storage

Analytics

Cloud Integration

A highly scalable, security
enabled infrastructure
Networking

Security

Deployment

Cognitive Micro-services
Core
Enterprise
Infrastructure

Cognitive
Systems

Governance

DevOps Tooling

Virtual
Servers

Object
Storage

File Storage

Data Tools to prepare data for cognitive computing is deployment and
governance.
Industry Solutions
Industry
Capabilities and
Content

Connected
Home

Automotive

Industry Solutions
Energy &
Utilities

Safer
Workplace

Transportation

Aviation

Manufacturing

Facilities
Life Sciences

Operational Efficiency and Asset Performance

Continuous Engineering

Cross-Industry
Applications

Oil & Gas

Tracking &
Planning

Requirements
Management

Model-based
Engineering

Quality
Management

Work
Management

Prescriptive
Maintenance

Document
Publishing

Advanced
Configuration
Management

Quality
Management

Performance
Management

Field Service

Asset Health

Health & Safety

Planning &
Scheduling

Condition
Monitoring

IOC

Blockchain

Engineering
Lifecycle
Management

Digital Twin Foundation
Foundational
Capabilities

Digital Payments

Analytics
Service

IoT Connection Service

Watson Data & AI

One Unified Platform
Watson Studio

Jupyter Notebooks, RStudio, Watson Machine Learning

Looker Analytics & Visualizations

Business Intelligence, Embedded Analytics,
Visualizations, Platform-Agnostic Data Access

Watson Business Solutions

Seek
Surface new insights by
bringing together your
data silos with context

Voice of the Customer, Customer Care,
Expert Assist, Compliance Assist

Knowledge Catalog

Watson Machine & Deep Learning

Seek, Classify, Govern
Classify
Automated data profiling
intelligently detects and
protects sensitive fields

Integrate
Consolidate data under
one roof — from cloud,
private, & on-premises

Govern
Share data assets securely
across your organization, with
policies & access that you control

Container-Based Orchestration, Lifecycle
Management, Drag-and-Drop Interfaces,
Deployable as Web & API Services

Watson APIs

Natural Language Understanding & Classifier,
Machine Translation, Visual Recognition,
Speech to Text, Conversation

Watson Data

Self-Service Integrated Data & Analytics,
Machine Learning & Data Science,
Watson Data Kits

Data Refinery
Data Preparation, Integration

IBM Watson & Cloud Platform
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Watson Data & AI

Knowledge Catalog

Data
Discovery

Watson Studio
Jupyter Notebooks, RStudio, Watson Machine Learning

Seek
Surface new insights by
bringing together your
data silos with context
Classify
Automated data profiling
intelligently detects and
protects sensitive fields

Find and discover data across
both on-premises and cloud
sources. Rediscover value in
isolated assets and catalog
new data feeds — wherever
they sit.

Data
Governance

Control access to data with
automated policy enforcement.
Intelligent data cataloging,
classification, and profiling.
Enterprise-grade and GDPRready regulatory compliance.

Knowledge Catalog
Seek, Classify, Govern

Govern
Share data assets securely
across your organization, with
policies & access that you control

Data Refinery
Data Preparation, Integration

IBM Watson & Cloud Platform
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360-Degree
Business View

Integrate Data
and AI

Access and review all of your
data assets. Bringing together
data provides context.
Intelligent metadata unlocks
the full richness of your
company’s assets.

Enrich your data with Watson
APIs— AI designed for
business —with industryspecific knowledge and
assurances that data is
protected end-to-end.

Watson Data & AI

Watson Studio
Watson Studio
Jupyter Notebooks, RStudio, Watson Machine Learning

Seek
Surface new insights by
bringing together your
data silos with context
Classify
Automated data profiling
intelligently detects and
protects sensitive fields

Machine and
Deep Learning

Open Source
Technologies

Craft models and compare
results. Run experiments
backed by automated lifecycle
management. Direct integration
with Watson Machine
Learning for the latest in deep
learning techniques.

Powered by Jupyter
Notebooks and Apache Spark.
Supports your favorite
languages & tools: Python,
Scala, and R.

Easy
Visualizations

All-In-One
Experience

Design and train machine
learning models without a single
line of code. Visual modeling
tools allow you to quickly
identify patterns, gain insights,
and make decisions faster.

Collaborate across teams by
bringing together data & talent
under one roof. Deploy your
models directly to the web with
application-friendly APIs.

Knowledge Catalog
Seek, Classify, Govern

Govern
Share data assets securely
across your organization, with
policies & access that you control

Data Refinery
Data Preparation, Integration

IBM Watson & Cloud Platform
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IBM Watson & Cloud as a platform for systems and software engineering

Sign up at ibm.biz/HackBluem
Services on bluemix.net include:
• DevOps
• Big Data
• Mobile
• Cloud Integration
• Security
• Internet of Things
• Watson
• Data Management
• Web and Application
https://www.youtube.com/watch?v=OD1NP-Yk2BI
• Business Analytics
https://www.youtube.com/watch?v=ZR_jDitw0Sc
.
Compose applications
Code with confidence
Deploy and scale
from a rich library of IBM, 3rd party
and open source runtimes, services
and APIs.

© 2016 IBM Corporation

Page 35

knowing IBM’s cloud platform is
built on a foundation of open
standards.

new applications and services
with infrastructure services from
IBM SoftLayer.

IBM
Academic Initiative
Industry resources available directly to faulty and
students at no charge for teaching, learning and
non-commercial research purposes.

Industry Resources

IBM
Skills Academy
Providing students with a career-oriented training
program on emerging technologies such as Mobile
Computing, Cybersecurity, Business Analytics, Big
Data, Cloud Computing, Cognitive etc. to better
prepare the students for a real working environment
and ultimately facilitate their development towards
becoming employed IT professionals in the IT
Market.

Career-based Education

© 2018 IBM Corporation

Thank you!
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Notices and disclaimers
–© 2018 International Business Machines Corporation. No part of this
document may be reproduced or transmitted in any form without
written permission from IBM.
–U.S. Government Users Restricted Rights — use, duplication or
disclosure restricted by GSA ADP Schedule Contract with IBM.
–Information in these presentations (including information relating to
products that have not yet been announced by IBM) has been reviewed
for accuracy as of the date of initial publication and could include
unintentional technical or typographical errors. IBM shall have no
responsibility to update this information. This document is distributed
“as is” without any warranty, either express or implied. In no event,
shall IBM be liable for any damage arising from the use of this
information, including but not limited to, loss of data, business
interruption, loss of profit or loss of opportunity. IBM products and
services are warranted per the terms and conditions of the agreements
under which they are provided.
–IBM products are manufactured from new parts or new and used parts.
In some cases, a product may not be new and may have been previously
installed. Regardless, our warranty terms apply.”
–Any statements regarding IBM's future direction, intent or product
plans are subject to change or withdrawal without notice.

–Performance data contained herein was generally obtained in a
controlled, isolated environments. Customer examples are presented as
illustrations of how those
–customers have used IBM products and the results they may have
achieved. Actual performance, cost, savings or other results in other
operating environments may vary.
–References in this document to IBM products, programs, or services
does not imply that IBM intends to make such products, programs or
services available in all countries in which IBM operates or does
business.
–Workshops, sessions and associated materials may have been
prepared by independent session speakers, and do not necessarily
reflect the views of IBM. All materials and discussions are provided for
informational purposes only, and are neither intended to, nor shall
constitute legal or other guidance or advice to any individual participant or
their specific situation.
–It is the customer’s responsibility to insure its own compliance with legal
requirements and to obtain advice of competent legal counsel as to
the identification and interpretation of any relevant laws and regulatory
requirements that may affect the customer’s business and any actions
the customer may need to take to comply with such laws. IBM does not
provide legal advice or represent or warrant that its services or products
will ensure that the customer follows any law.

Notices and disclaimers
continued
–Information concerning non-IBM products was obtained from the
suppliers of those products, their published announcements or other
publicly available sources. IBM has not tested those products about this
publication and cannot confirm the accuracy of performance, compatibility
or any other claims related to non-IBM products. Questions on the
capabilities of non-IBM products should be addressed to the suppliers of
those products. IBM does not warrant the quality of any third-party
products, or the ability of any such third-party products to
interoperate with IBM’s products. IBM expressly disclaims all
warranties, expressed or implied, including but not limited to, the
implied warranties of merchantability and fitness for a purpose.
–The provision of the information contained herein is not intended to, and
does not, grant any right or license under any IBM patents, copyrights,
trademarks or other intellectual property right.

–IBM, the IBM logo, ibm.com and [names of other referenced IBM
products and services used in the presentation] are trademarks of
International Business Machines Corporation, registered in many
jurisdictions worldwide. Other product and service names might
be trademarks of IBM or other companies. A current list of IBM
trademarks is available on the Web at "Copyright and trademark
information" at: www.ibm.com/legal/copytrade.shtml.
–.

Please note
–
–
–

–
–
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IBM’s statements regarding its plans, directions, and intent are subject to change
or withdrawal without notice and at IBM’s sole discretion.
Information regarding potential future products is intended to outline our general
product direction and it should not be relied on in making a purchasing decision.
The information mentioned regarding potential future products is not a commitment,
promise, or legal obligation to deliver any material, code or functionality. Information
about potential future products may not be incorporated into any contract.
The development, release, and timing of any future features or functionality described
for our products remains at our sole discretion.
Performance is based on measurements and projections using standard IBM
benchmarks in a controlled environment. The actual throughput or performance that
any user will experience will vary depending upon many factors, including
considerations such as the amount of multiprogramming in the user’s job stream, the I/O
configuration, the storage configuration, and the workload processed. Therefore, no
assurance can be given that an individual user will achieve results similar to those stated
here.
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