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Communities around the world are facing new challenges
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Accelerated urbanization
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AGING, UNPLANNED
INFRASTRUCTURE

UNPRECEDENTED  
URBANIZATION

ENVIRONMENT  
SUSTAINABILITY

DECLINING  
PUBLIC BUDGETS
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Cities can change the world with technology

Accelerated urbanization amidst more challenges
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Drive economic, environmental and social benefits
Become an innovative digitally transformed community, business and individual

Enriched life & business 
experiences for every citizen:

All must benefit

No favorites

FOR ALL

Integrated daily life services:

Blending many facets of work  & 
life to improve quality of life

ENRICHING

Anticipate risks & protect 
people & information:

Everyone must trust the 
system

Optimized use of resources:

People

Businesses

Environment

EFFICIENT SAFE



© Copyright 2017 Dell Inc.6

Imagine a world where cities

Optimize traffic flows in real-time

The city of Bellevue installed adaptive traffic lights and saved drivers $9 million 
annually by reducing traffic times more than 36% during peak traffic times. 

Reduce energy consumption

Eight Spanish cities reduced their electricity consumption by 64% and saved over 
4,300 tonnes of C02 in 2014, thanks to efficient street lighting systems and 
technologies that both cut costs and benefit the environment.

Detect a drop in air & water quality

Chicago’s Array of Things is a city-wide sensor network that measures 
temperature, barometric pressure, carbon monoxide, nitrogen dioxide, sulfur 
dioxide, ozone, pedestrian and vehicle traffic, and surface temperature..

Use predictive policing

The Los Angeles Police Department used Predictive Policing to reduce crime 
rates and save more than $9 million a year.

Interwoven in the fabric of our lives
Continuously adapting

Improve city functions

New York city used predictive analytics to increase building inspector efficiency.. 
Without analytics, only 13% of inspections found dire conditions, but with 
analytics, more than 70% of inspections resulted in a vacate order.

Automate Waste Management

Seoul used smart trash cans with real-time monitoring to cut waste collection 
costs by 83% and increased the recycling diversion rate to 46%
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Core value: leverage data insight to continuously improve 
service delivery

Deriving insight from data through analytics

Sharing insight across the ecosystem
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Connecting data from all utilities and all services
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AMBULANCE

EMERGENCY 
PREVENTION & 

RESPONSE SURVEILLANCE

FIREFIGHTING

POLICE

HEALTH
SERVICES

DRONE

FLOOD
MANAGEMENT

MOBILITY

PUBLIC
TRANSPORTATION
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Scalable, repeatable patterns
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connected devices today by 2031people on the planet
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IoT generates massive amounts of data
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For modern Artificial Intelligence,
such as deep learning, 
data size matters

Simple algorithms with lots of data will out perform 

Sophisticated algorithms with less data
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A citizen-centric view

The effects of successful ICT-based smart city services: From citizens' perspectives
Hsiaoping Yeh, National Kaohsiung First University of Science and Technology, Taiwan

The more usage of the digital city services, the higher the quality of life achieved

Digital city services increase citizens overall quality of life.
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Digital strategy key considerations
How to architect a digital infrastructure that is…
scalable, 
near-real-time,
data-analytics driven, 
economically feasible,
resistant to cyber attacks
and modern? 
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Technologies enabling distributed architectures  

MACHINE LEARNING AT THE EDGE

DEEP LEARNING IN THE CLOUD
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Digital Cities require a flexible IT infrastructure



Digital City Accelerator Platform – Building Blocks

CORE DiCi INFRA

Dell EMC 
VxRail HCI / VxRack SDCC

VMWare
NSX

VMWare
vSAN

VMWare
vSphere

RSA Security

IOT PLATFORMIOT PLATFORM

Dell EDGE
Gateway

EDGEX
FOUNDRY

Liota

VMWare Pulse IOT 
Center

Nautilus

MQTT BrokerTime Series DB

DATA PLATFORMDATA PLATFORM

Dell EMC ISILON

HADOOP 
Platform

Structured Data 
Store

OPEN DATA

Data
Ingestion

Data
Catalog

Data Governance

Analytics
Framework

APPLICATION PLATFORMAPPLICATION PLATFORM

Pivotal
Cloud

Foundry

API Management Container Orchestration – ISV Apps IPaaS (Boomi) Application Marketplace

Dell EMC ECS
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EnergyTourismDigital 
Healthcare

Waste 
Mgmt.

Digital 
Public 
Safety

Smart 
Mobility 

Digital Communities Architectural Blueprint

PaaS 

City Services

City IT/OT Infrastructure City Data Stores

Application 
Platform

Government
Systems

ConnectivityDevices

Security
API 

Management
Integrations

Data Lake 
Data Ingestion

Data Storage & 
Processing

Analytics / ML / 
AI

IaaS
Storage Compute Networking

Edge 
Computing

Applications

Digital  Engine

Infrastructure Social Media
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DIGITAL CITY DATA ARCHITECTURE

Data Platform Layer

DATA LAKE
PIVOTAL DATA SUITE (WITH HDB) + HORTONWORKS + CLOUDERA

MANAGEMENT & ORCHESTRATION
VMWARE

SERVICESSECURITY
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LIGHTS
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SATELITES
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WATER
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WATER
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D I G I T A L  C I T Y  P L A T F O R M

People-
Centric Data

Analytics
Driven

Resource
Optimization

Focused

Energy Security
Infrastructure 
& Transport Banking Retail Tourism Real EstateServices

Data Analytics 
DrivenAgile Software DefinedOpen Secure

DIGITAL
CITY
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Dell Technologies IoT Offer

Manage hardware and 
EdgeX ecosystem with 

Pulse IoT Center

Enable distributed Core, analytics 
via Project Nautilus and World 
Wide Herd and IoT Services

Bridge PCF to the edge for E2E 
IoT application development 
and workload orchestration

Software-define edge hardware with 
EdgeX-compliant value-add for analytics, 
security, manageability and data ingestion

IaaS

Extend security tools and 
expertise to the IoT edge

iPaaS data integration
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The old world of cybersecurity

Traditional threats 
focused on intrusion

Traditional security 
focused on prevention
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TIME

Advanced threats are different

IMPROVE
RESPONSE2INCREASE

VISIBILITY1INCREASE
FRICTION3

Attack Identified Response

System
Intrusion

Act on 
Intent

Entrenchment & 
Lateral 

Movement

1 TARGETED
SPECIFIC OBJECTIVE

STEALTHY
LOW AND SLOW2 3 INTERACTIVE

HUMAN INVOLVEMENT
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Advanced security is different
Shift in focus. Shift in spend.

Prevention
80%

Monitoring
15%

Response
5%

HISTORICAL 
SECURITY 

INVESTMENT

Prevention
33%

Monitoring
33%

Response
33%

FUTURE 
SECURITY 

INVESTMENT

CURRENT DESIRED
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What is Blockchain?
Wikipedia defines Blockchain as follows.

A distributed database that is used to 
maintain a continuously growing list 
of records, called blocks.
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First Blockchain: Bitcoin
Wikipedia: The first blockchain was conceptualized 
by Satoshi Nakamoto in 2008 and implemented the 
following year as a core component of the digital 
currency bitcoin, where it serves as the 
public ledger for all transactions.
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BLOCKCHAIN SIZE
The total size of all block headers and transactions. 

Not including database indexes. Source: blockchain.info
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What blockchain is NOT
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Smart Contracts
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Blockchain evolution
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But seriously, what *IS* it?

What is blockchain or distributed ledger technology?

Append Only
Digital Ledger

With Business 
Logic & Rules

Enforced Using
Smart 

Contracts

Geo-distributed 
Consensus

Immutable 
and Secured

Abundance of 
Use Cases

Leveraging 
Encryption
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Blockchain Use 
Cases

TradingDeal origination

Derivatives

Settlements

Payments

KYC & AML

Peer-to-peer lending

Crowd Funding

Compliance reporting

Betting & prediction markets

Claim filings & processing

Fraud prediction

API platforms

Digital rights management
Art authentication

Fan tracking

Purchase & usage monitoring

Resell of authentic assets

Real time auction

Disbursement of work

Notarization & certification

Medical Records sharing

Car leasing & sales

Land title ownership

Home Mortgages & payments

Voting

Vehicle registration
Benefits distribution

Licensing & identification

CopyrightsRefugee tracking

Smart home management

Employee reviews

DNS

Operations

Tax filing & collection

Digital rewards

Logistics
Communication Record Keeping

Digital CurrencySmart Contracts

Financial ● Insurance ● Media ● Medical ● Government ● IoT ● Consumer
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GDT SMARTX® City Solution
powered by DellEMC
GDT SMARTX® City Solution
powered by DellEMC
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GDT SMARTX® Community Solution powered by DellEMCGDT SMARTX® Community Solution powered by DellEMC

Smart + Connected Digital Platform

© 2017 GDT – GDT SMARTX® Edge Solution

SENSORS P
BUILDINGSVEHICLES CITIES, UNIVERSITIES, CORPORATE CAMPUSES, HOSPITALS, RETAIL, COMMUNITES, AND. . .

Datacenter + DellEMC/VMware/Virtustream

SAP Predictive Analytics

SAP Digital Boardroom

Data Modeling Wrangling

Collaboration

Connected Community

Story Experience Mobility

Performance Management

Centralized Command and 
Control

Applications ERP

GDT Digital Network Architecture for SMARTX® Edge Solutions
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Urban Data Management
Better outcomes for citizens, communities and city



Data

citizen

UDM is a Smart City Offering

35

Government

Smart Grid/
Smart Energy

Education

Home

Agriculture

Internet of Things

Open Data

Retail

Mobility

Health



Safe
Anticipate risks and 
protect people and 
information 

Efficient
Optimized 
use of city 
resources 

Seamless
Integrated
daily life 
services 

Impactful
Enriched life
and business 
experiences

Data as the enabler 
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Urban
Data
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Citizens

Urban Data
Platform 

Service 
Providers

Urban Data Management
Economy of Data

37

An “Economy of Data” organization 
targets potential users and providers 
of data to form a multi-sided 
market, building shared data asset 
platforms to be used by the 
participating players

Reduction of city costs 
against data

Personalized services 
against payment 

Data against 
added value 

• Community member
• Visitor / Commuter
• User 
• Resident 

• Innovator
• Utility
• Economic 
• Contract

• Operations
• Economy
• Planning
• Contract



Public Safety Edge Analytics 

Stadiums & Venues

Community 
Activities

Police Dept. CAD

① Detect
② Alert

Cameras, Vehicle 
Sensors, Audio Sensors

“Public Safety Solutions for Cities (Park/Stadium)”
• “Cognitive Foundation” 

- Cognitive Foundation provides Multi-Layer and End-End computing resources, and manage them automatically.
- City can focus on business process design. 

• Multi-sensor Analysis - Optical Sensors and advanced public safety analytics
- Data collected from video and audio analytics will be fed into scoring algorithms. These algorithms will match the information with similar 

scenarios that occurred in the past, and predict if it will result in a threat.

• Coordination with the City’s First Responder, 911, and “CAD (Computer Aided Dispatch) system
• Dashboards and Alerts

Cameras, Vehicle Sensors, 
Audio Sensors

Analytics/Algorithm

③ Dispatch

① Detect

Fire Dept. CAD

③ Dispatch

② Alert



The San Jose Laboratory

180.2
Square Miles

Elevations

0’– 4,372’

1st
In Bay Area

3rd
In CA

10th
In USA

Median House

$811K$112K
HH Income

$3.5B City Budget
6,600

Employees

#1 
Healthiest

Residents

1.04M

Founded

11/29/1777

Businesses

80K

3,500
Park Acres

2,400
Miles of Streets



Demonstration

User-Friendly 

Safe Inclusive

Sustainable



Core of San Jose’s Approach

CHAMPION THE 
CUSTOMER

LEARN FROM 
THE DATA

ITERATE TO 
IMPROVE



D
e

lig
ht

fu
l C

us
to

m
e

r 
Ex

p
e

rie
nc

e • Easy
• Responsi

ve
• Digital
• Mobile A

g
ile

 P
ro

c
e

ss
e

s • Champi
on the 
Custome
r

• Learn 
from 
Data

• Iterate to 
Improve

En
a

b
lin

g
 T

e
c

hn
o

lo
g

y • Modern 
Platform

• Data 
Architect
ure/Ope
n APIs

• Secure 
and 
Resilient 
Systems

En
g

a
g

e
d

 P
e

o
p

le • Empowe
red to 
Take 
Action

• Digitally 
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2020 - Innovation in Action
San Jose aims to be as innovative as the community we serve

Customer Centric Strategy



Data-Action Maturity Model

BUILD DATA 
FITNESS

LEARN FROM 
THE DATA

ITERATE TO 
IMPROVE

EnabledOpen ActionsInsights Automate Ecosystem

CREATE NEW 
VALUE



Enabling Technology Blueprint

Enabled Business

Collaboration 
and 

Communicatio
n

Awareness, 
Decisions, and 

Geospatial

Real-Time 
Control

Business 
Automation

Content 
Management 

and eDiscovery

Open Data 
Ecosystem

Application and Data Integration

Data Ecosystem

Se
c

ur
ity

Storage/Cloud Mobile Business Continuity Compute & 
Virtualization

NetworkEndpoints

Data Discovery & Search APIs/Work System Integrations Data Lakes Machine Learning 

Infrastructure Layer

Enterprise 
Content Data Support ToolsFiscal & Budgeting People Systems Productivity

Core Applications

Data Sources Reporting Analysis & Visualization Data GovernanceSurfacing Data Management



Open Data Community Architecture

Ecosystem
 Standards: Vendors, Data Lakes
 Use: Gov, Academia, Private
 Governance: Data Rights, Reconciler
 Monetization: Access + Use

Platform
 Tools: Analytics, Integrations
 Sustain: Skills + Community or Practice
 Governance: Rules, Records, Access
 Risk: Loss Prevention, Perception

Data Architecture
 Highly Adoptable: Open Source
 IoT Scale: Hadoop, HIVE + Spark
 All-Purpose: On Prem/Edge and Cloud
 Sharing: Catalog + Publish

Analytics
 Dashboards
 Data Assembly
 Data and Map 

Visualizations
 Joint Models
 New IP
 Target Data Lakes

 Disasters
 Crime
 Traffic
 Homelessness
 Housing

On Cloud

On Premise &
At Edge

Data 
Lakes

Data Vendors



Data Uses

Data-Driven 
Customer

Experience

Engage

9-1-1 & Prediction

My San Jose (Service Requests)

Airport

Traffic

Parking

Autonomous Vehicles

IoT

Data Journalism

Empower

Fiscal Management

Disaster Data 

Housing Bots

Route and Request Prediction

Analytics Tools

Auditing 

Exception Detection

Iterate
My San Jose Products

Skills

Regional Partnerships



Data Architecture as a Hub
• Data Management
• Data Scale
• Risk, Skills, & Funding
• Data Lakes/Data Oceans

Work Remains…
• Shared Standards
• Monetization
• Data-Action Maturity
• Vendor Support
• Data Rights Management
• Community Engagement

Into the Future



Data Lake environment built on Hortonworks HDFS 
(Big Data), and Pivotal HAWQ (Real Time Data 
Engine)

Leveraging an Improved Data Lake Architecture

Multiple Data Ingest Paths and Use Cases



Data Visualizations

Data story telling through Tableau or Microsoft Power BI



BUSINESS 
OPTIMIZATION

BUSINESS 
INSIGHTSBUSINESS 

MONITORING

INSIGHTS
MONETIZATION

BUSINESS
METAMORPHOSIS

Prescriptive
Recommendations

Economic 
Drivers

Key Business 
Processes

Measures 
effectiveness of 
leveraging data 
and analytics to 

power your 
business models

Descriptive
Analytics

Predictive
Analytics

Prescriptive
Analytics

Cognitive
Analytics

Learning / Intelligent Enterprise
Self-diagnosis and Self-learning Augmenting Enterprise Intelligence
(Reinforcement Learning, Artificial Intelligence, Cognitive Computing)

Optimized Decision-making
Prescribing Actions & Recommendations
(Collaborative Filtering, Neural Networks,
Deep Learning, Machine Learning)

Advanced Analytics Supporting Digital Transformation

Insights and Foresight
Quantify Cause-and-Effect
(Statistics, Clustering, 
Classification, Regression)



Number and Severity of Traffic Accidents Over Past 6 Months

Legend
Color = 
Severity (dark 
most severe)

Size = 
Number of 
fatalities



Predicted Number and Severity of Traffic Accidents Over Next 
2 Weeks

82%

45%

71%

62%38%

35% 65%

30%

Legend
Color = Crash 
severity (dark 
most severe)

Size = 
Number of 
fatalities

71%
Prediction 
Confidence 
Level



Recommended Location of Police And Emergency Equipment 
On Tuesday September 5 from 6:00am to 9:00am

82%

45%

71%

62%38%

35% 65%

30%

Legend:

Police Car

Ambulance

Tow Truck



Continuously Learning to Reduce Traffic Accidents

82%

45%

71%

62%38%

35% 65%

30%

Most Predictive Variables

Variable
Variable 
Predictability

Change in 
Predictability

Precipitation 55% h

Sunrise 
location

47% h

Average travel 
speed

45% i

Holiday Day
Before

42% h
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Exponential 
technology advances 

every 5 years

Incremental computing 
reaching near zero 

marginal cost

Internet 
of things

Big data 
analytics

Cloud MobileSocial

Convergence of major trends 
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Solve a specific problem

How do you begin?

Immediate benefits today with compounding benefits in the future

Start small, but architect for the future

Partner with the best
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