Firsthand experience of
OSlsoft Product Roadmap

From the OSlsoft Team
Chris Nelson, VP Software Development
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What to expect for Day 3

Day 3: Analyfics Track

Room 114, P1 Level

Day 3: Developer Track
Room 116, P1 Level

Day 3: Marketplace Pariner
Showcase

Room 115, P1 Level

Day 3: P1 Admin Track
Room 117, P1 Level

Day 3: Product Track
Room 113, P1 Level

10:40 - 11:20

Introduction fo Time-Series
Analysis with Pl System Data

10:40 - 11:20
Pl Developers Club Community -
Developer Technologies
Roadmap

10:40 - 11:20

Extending the Power of your Pl
System with Seeq Analytics

10:40 - 11:20

Hardcore Pl System Hardening

10:40 - 11:20

O5Slzoft Cloud Services

11:30 - 12:10

Introduction to Diata Science for
Pl Data for Pl Professionals

11:30 - 13:00

LiveCoding: Writing Highly
Perfommant Pl Web AP
Applications

11:30 - 12110

Data Diode Cybersecurity for Pl
Sysiem

11:30 - 13:00

LiveCaoding: Getting the Maost
Out of the New AFSearch

11:30 - 12:10

Pl System 2015

12:20 - 13:00
Advances in Pl System
Streaming Analytics with
MATLAE and Other Extemnal
Calculation Engines

14:30 - 16:15

HowTo: Writing applications at
the Edge with OSlzoft Edge
Data Store

12:20 - 13:00

Plantweb lloT Solutions on Pl
System as an Infrastructure

14:30 - 16:15

HowTo: Streaming Calculafions
with the Pl System and MATLAE
and other Computation Engines

12:20 - 13:00

Pl Vision: Enabling Real-Time
Monitoring and Analysis for the
Enterprize

14:30 - 15:15

Data Science with R and the Pl
System

15:30 - 16:15

Pl System Analylics, Fit for
Purpose

14:30 - 15:15
FactoryTalk Analytics Platform
and MES integration with the Pl
System Infrastructure

14:30 - 15:15

Pervasive Data Collection -
Connectivity from Ato Z

15:30 - 16:15

Actionable Insights with Pl
Integrators



OSlsoft Headquarters

» Leverage Pl System to support the facility

+ Collect data from Building Management
System (BMS)

» Operational excellence
* Single pane of glass
» Energy management

* Optimize energy usage
* HVAC performance

* Anomaly detection

OSlsoft.
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OSlsoft’'s new
Headquarters,
the SLTC story

Gregg Le Blanc — VP Product
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Agenda for the next 82 minutes

* SLTC Business Challenges and Product Roadmap
* Pervasive Data Collection
e Data Storage and Management

~ *Analytics

Visualization

)SIsoft Cloud Services

v Con Kickoff

ary
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Do,

— FHT ealilliexten diin all directions —

Pervasive Data Collection OSilsoft
(PDC) Cloud Services
ﬁ

Enterprise
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4%]
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OSlsoft — as a Customer
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Rollout and Development Themes

« Manageabillity
 Using PI Vision to centralize Ul work
» Using OSlsoft Cloud Services to aggregate data

-+ Seamless infrastructure

- * Using Connectors to collect our data

 Deploying 10T and Edge devices

sing new analytics features of Pl System 2018
necting Pl System to OSlsoft Cloud Services

7] OSlsoft.
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Management KPI - Energy Dashboard

KPI Main Page

Quick comparison against
56.6 prior year
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POSt COmmISSIOn ReV|eW (Visualization, Data Baseline Trend Analysis)

@ osl-.i. 1he targetfor the building was an improvement from = [ ‘ Wv“"'w!

. " 26 kWh/sf (old building) to 8.5 kWh/sf (new building) e | ‘.(JM \/
how to validate design and evaluate the commission ey L{ b
process for errors. == ‘**MNUWW!M =

D ar

The commission process is only

( Implement PI for benchmarking
as good as the design

the HVAC, hot water and windo

Found numerous gaps between
the design specification and the

specifications tinting system. actual system requirements.
+ Design vs. actual performance * BACnet Connector * Failed or poorly installed
* Failed equipment * Pl Vision SGHL e

e » Lack of BMS required features

* Inadequate or missing * PI UFL for Energy Data .p .

specifications rogramming errors

* Building design issues
OSlsoft.
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Management KP| — Building Benchmark

ry M ageries w

KPI Energy Use Intensity

Outsade

Energy Use intensaty Energy Us- infensay Tempes ature
+)
(v (Year 2017) '

8.85 kwWivsq ft 8.81 kWh/sq ft

w0

°

k e

Ape Sep lan

- Pl\World sarceLona 2018 #PIWorld  ©2018 OSlsoft, LLC

Ape

(@ os:

7 oswor



Problems with the real world

Issues they didn’t see

Floor2 VAV Summary

Total Building Energy Usage
over selected tme range

1500 2090 2500
o 1,9{14 4000

Investigate building performance dunng
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OSlsoft.

* 4am start on a holiday

* One unit hunting despite vacant

#PIWorld
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Problems with the real world

Commissioning of specialized systems

e O
+
)

%

Z

SAN LEANDRO TECH CAMP

EL—ITL 2 de Vie 3

Bl it Lever 3 Tinting

Reserved, Consult Factory

| <
o y | LT

Tint Level 1 Complete { 'o) |

. L
Il it Lovel 1 Cloaring SF

Clear Request

Wl ot tever 4 Complet

Tint Level 4 Tinting

[0 Tint Request
Idle

How it should 5 | . -
work
Reality = hidden
faults
0Slsoft.
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B L AR AR L
Single Pane of Glass wisuaization)

We installed new technologies that provided no
OSl:oft. . s
N management console and additional building systems
were not connected to Building Management System.

Real Time Reporting for multip

We lacked completed system Leverage PI Vision for

visibility dashboards, troubleshooting anc stakeholders and missing HMI
root cause analysis system
+ ViewGlass window tinting system + Dashboards for the current status * ViewGlass Displays (Vendor Now
had no HMI. of the system Interested in using PI)
« Lighting & ViewGlass not in BMS - Integrate trending * 3 Stakeholders Access —
engineering, landlord, tenant
* BMS lacked ability to share data + Troubleshooting Analytics . )

with multiple participants  Internal Customer Screens

0OSlsoft.
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I . AR SEAR SN
Single Pane of Glass

Floor Maps - Floor 1
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HVAC Performance (Trend Analysis and Machine Learning)

@ OSl:-oit.

The BMS system included it's own algorithm on the
optimization of the start-up process. Plus the amount

of manual temperature overrides we needed to
understand system performance tied to comfort for

employees.

We monitored inefficient use of
the HVAC system and need to
understand performance.

+ Start-up 4 hour duration but units
achieving set point temperature in
as little as 30 minutes

« Significant manual overrides
causing simultaneous heating and
cooling in contiguous zones

OSlsoft.

"3 PI\World earceLona 2018

Analyze system performance wi
Machine Learning and analyze
trends of manual overrides

Integrator for Business Intelligence
Power BI, R, Orange

PI1 Vision Adhoc Trending

PI Vision Dashboards

Identified multiple contributing
issues contributing to a
minimum of 5% energy
consumption

BMS Software Bugs
BMS Configuration Issues
HVAC Design Issue

BMS optimization algorithm not
optimized for energy conservation

#PIWorld  ©2018 OSisoft, LLC



Problems with the real world

Home  EnergyManagement  KPI  EnergyUseKPl  Faultand Site Management ¥

Simultaneous Heating and Cooling

| W loYo] @2 Alsimuitancous Heaing and Cooling Delecled

M Floor

First Floor Failed Pre-

Conditioning Prior to

7i20/2017 8:14:12 PM

7/20/2017 8:14:12 PM 7/1312017 8:14:12 PM 7d

T/13/2017 8:14:12 PM 7d
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B e BY e M Floor imultaneous Healing and Cooling Delecled | W 5l [oYe] - Msimuitancous Heating and Gooling Detected

a
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100 2
on [
o on Lo |
F20
7?1 3/2m17 31412 PM 7d 71202017 81412 PM 13017 8 14 12PH 7d 712012017 8:14:12 PM
L Qutside Air Temperature Simultaneous Heating and Cooling Status
a
: : Manual Overrides created gg
©0 1-03 68.0 710 - . .
extensive heating and
@ co 101 720 710 |
) Bowal S — cooling issues
Il -Cooling [ - Heating [ - Inactive - Bad Data - VAV Zone ® - Thermostat

SLTE @ osi

OSlsoft.
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Machine Learning Insights

How long is startup taking? |

Are the VAV Units reaching setpoint? At what time?
% 5:38:08
1 84 Setpointreached @Faise @True @ Average of Outside Air Temperature.at VAV Start 72 0 . .
\v 1 { : tpoint iched Average end time Sepointrosched Ofene OTue ©verspe of Ead Tume Decina
Side Number of Events % Setpoint reached Average end time x \
s East 7623 68% 5.48:06 \
097 NA | 2056 53% 6:45:09 \
4 West 10809 78% 5:23:26
) { Total 20488 72% 5:38:08 s —
t 3 =
v v Floor Number of Events % Setpoint reached Average end time A /'/
/\ /
' 1 2056 53% 6:45:09 ) D Vi
2 3064 74% 5:13:56 \ /
3 3825 71% 5:20:35 ‘ /
4 3720 7% 54327
' 200 3 W 2 o anem s 2963 74% 5:44:50 .
6 4860 73% 5:38:09 ‘
Total 20488 72% 5:38:08
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Energy Man agement (Visualizations, PI AF/AhaIysis Server ‘&WPXiSE)

@ While the building is energy efficient we lacked

OSl:oft. S .

N visibility of energy consumption by system and for
building two the need for multi-tenant billing support.
Plus we want to plan for a 25% reduction in demand
charges.

We had no real time view of

PXiSE solution for 10 hertz data f

Identified building base load,

energy data. | real time and high frequency data t 25% potential demand
determine system demand. reduction, individual systems
impact on energy.
+ 48 Hour delayed utility data * PXIiSE Microgrid Controller with « Full PG&E Bill Audit Analytics
embedded PI . B Sizing Calculated
R Building only attery Sizing Calculate:
* Pl UFL Connector « Energy Impact of Window Tinting
« Pl Vision & AF Analytics (FUTE)

* Energy Impact of Demand Reduction

* Future — Sub Metering Lighting System (Future)

0OSlsoft.
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PXISE — High Fidelity Energy Data

gartTine: 54

Jumps in real and reactive power. The intervals between
disturbances is between 21 and 26 minutes with a peak of 60
kW for 2 minutes. About 25 events per day at 365 days and
$0.20 per kWh amounts to about $3650 in costs.

[0+ ] End tima: =

BEfEETE

A/1/208 7200 M

2000030000
A/L5/2018 721300 AN

1208 e
OSlsoft.
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Energy Consumption

Home Energy Management KP1 Energy Use KPI Fault and Site Management w

Energy Usage by Consumption Category

Estimated vs Actual Consumption Components
Estimated kW Total PG&E kW Estimated kW Total Airflow Consumption Baseload Cooling Consumption Personnel Consumption
216.55 kw 704 216.55 kw 38.852 kw 60.898 kW 0 kw 116.88 kW
100 0
90:
80
70.

60-
50-

40
30-
20-
10

0

s e ©
LIl LIl I1]
s P s 118 O
LIl T T0d

The data now tells us a
story on where we
consume energy

Airflow consumption kW

“) osisoft
- Pl\World sarceLona 2018 #PIWorld  ©2018 OSlsoft, LLC



COmmunlty (PI Cloud Connect, Pl System Connector, Pl System Integrator)

We are part of an ecosystem as a customer and as a
OSl:oft. _

3 manufacturer of the solution. We need to share our
data with the landlord, building engineering, Microgrid
provider, independent software vendors, system
integrators and building technology vendors.

Leverage the toolkit for an
appropriate solution for each
customer with no additional
overhead.

A disparate group of communi
members with different
requirements.

A subscriber menu based on
requirements we can provide
quick and easy access with

history.
* Building engineering wanted real * PI Cloud Connect + 3 party companies with Pl who want
time access - PI System Connector streaming data took PI Cloud _Connect
' * Internal we used all of the options
* ISV and Sl wanted streaming data  PI Datalink based on use cases (ML, Training,
to build market solutions R hboalo Demo)
L - * Building engineering just want pre-built
* Technology providers was point in . displays
time snapshots PI System Integrator Isplay
OSlsoft.
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Building Performance — Out of Spec

Running Out Building Spec —
Number of VAV Al by FI .
A HmbEro IR Failed Temperature Alarms

Floor 1 Floor 2 Floor 3 Floor 4 Floor 5 Floor 6

Running In Building Spec — A  Number of VAV Alarms by Floor
Failed Temperature Alarms

Floor 1 Floor 2 Floor 3 Floor 4 Floor 5 Floor 6

7 oSisoit
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Real Power Impacts

| 250
225

200
175
- 150
125
100
75

a0

25
L 0 L L L L 1 L L L
9/11/2018 12:00:00 AM 9/19/2013 12:43:01 PM

15 Minute Utility Meter is like driving at midnight with sunglasses on
High Velocity data shows the impact of poor performance and
improvements from tuning

See the change in fan usage by changing set points to within
building design specifications

0Slsoft.
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Faclility Analytics — Multiple Issues

9/19/2018 6:42:10 AM
28721
47.401

138

206,
168
|0

T
|
|
£

g |
|
|
|
|

9/19/2018 4:34:00 AM 9/19/2018 12:34:00 PM

No Supply Air Fan, Dampers Open or Closed
Several VAV Systems with significant airflow

“) oshsoit
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Facility Analytics & FDD (or Lack Of)

911972018 4:31735 AM h 9912018 12:3135 PM 9/19/2018 4:31:35 AM h 011912018 12:31:35 PM.

We found several VAV boxes with either poor
calibration or broken dampers

Airflow
With Damper Closed Examples

0OSlsoft
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Real Power in Real Time

CONTROLLER FACEPLATE

Asset: | FACEPLATE+ ¥

P=SE ACT CONTROLLER FACEPLATE

CONTROLLER STATE
PAUSE-ZERO

SHUTDOWN

REAL POWER MODE

MAX-TRACK

Frequency Regulation

REACTIVE POWER MODE
POWER-FACTOR

ctor Tracking

Voltage Regulation

MICROGRID STATUS

GRID-CONNECTED

INVERTER ACT CONTROL STATUS
B_INV01 B INV02 B INV03 B INV04

BATTERY STATUS
State of Charge
70.0 %

100
20
k60
40
F20
0 .

A L L L L J
9/19/2018 2:48:25 PM 9/19/2018 2:50:25 PM

Charge/Discharge Rate

Remote Reference Local Reference

0.0 % 70.0 %
.

0OSlsoft
PIWorld sarceLona 2018

REAL POWER

Local Reference

0.0 kw
s

Remote Reference

0.0 kw

REACTIVE POWER
Local Reference

0.0 kVAR

e

Remote Reference

0.0 kVAR

FREQUENCY
Local Reference

60.000 Hz

VOLTAGE

Local Reference

480 v

POWER FACTOR

Local Reference

0.98

190
186
184
r182
!
(78, L
9/19/2018 2:48:25 PM
1
o
= L
9/19/2018 2:48:25 PM

fir0u:
169.4
68.4 =
919/2018 2:48:25 PM
1
Lo
=i
9/19/2018 2:48:25 PM

|-60.005
59995
+59.985

489,975,

50965 .
9/19/2018 2:48:25 PM

| 2834

283
+2828
12826

2822 \
9/19/2018 2:48:25 PM

[‘0.98
r0.97

0.96
-0.95

L .
9/19/2018 2:50:25 PM

; .
9/19/2018 2:50:25 PM

L —
9/19/2018 2:50:25 PM

' .
9/19/2018 2:50:25 PM

9/19/2018 2:50:25 PM

L i
9/19/2018 2:50:25 PM

L
91972018 2:50:25 PM
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Pervasive Data Collection

Chris Felts — Product Manager
Abbas Saboowala — Product Manager
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Pervasive Data Collection

Pl Connectors Edge Data Open Cl).MF.
I e Store Source Application
l -:! Il ‘I %\
= "\ B ) o O o
Plants Assets Devices Sensors

10,000’s «— Data Streams E
High

Compute Resources — Low

0OSlsoft.
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Pl Connectors help you be strategic
Streamlined Configuration

Auto create Pl Points and AF reference model with rules-based
data selection.

Auto discover data, now and later

Pl Connectors monitor the source so you don’t have to.

Unified Admin Experience

A one-stop shop to manage data collection across your sources.

Secure & Flexible Architectures

Send data securely across diverse networks to multiple destinations.

7 OSlsoft.
"\~ PlWOI’|d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC
[



fﬁ Smart Meter

0123456789 &
0RO A
123456789

12:34:56
W01234...
\ 56789

> PIWorld earcerona 201

What do we collect

OSIsoft Cloud
Services

Pl Server

Edge Data
Store

#PIWorld  ©2018 OSlsoft, LLC




What do you see here?

7] OSlsoft.
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Edge Data Store Built for Purpose

Persistent Data Storage

Collect and store thousands of data streams easily and securely.

Self-Healing

Designed from the ground up for unmanned, remote operation.

Upload to Pl and OCS

Automatic data transfer for advanced viewing, analytics, data
sharing and long term storage.

Application & Analytics Ready

Modern, RESTful APIs for local and remote data access for
application and analytics integration.

"\~ PlWOI’|d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC
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OMF Expands Data Connectivity

Maximum Flexibility

Application developer is only required to adhere to the
specification, otherwise is free to develop any required features
and functions.

Lightweight Footprint

Targeting the smallest device and sensor data sources.

Any Environment

Any hardware, any operating system, any development tools.

Partner Enablement
Message structure abstracts the backend OSlIsoft storage technology,
easing the application development effort.

> PIWorld sarcerona 20 #PIWorld  ©2018 OSlsoft, LLC
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Rooftop Solar — Parking Garage

— ‘ g et sata | : - ﬁ - |~
e - R e | - -
— e et et TR
P -
S g

685 kW - Staples HQ, Framingham, MA

0Slsoft.
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Learn more...

Product Other Talks
Booth Today Hands-On Lab

Data Collection
Emerging Technologies
Live demos
Ask questions
Speak with Developers




Data Storage and Management
Calculations and Events

Stephen Kwan — Product Manager
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S

What are customers telling us?




Make it easy
Make it work
Make it fast

Make it scale

Help me manage it
Tell me when something is wrong
Fix it for me

| want to do more with my data

7 OSlsoft.
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Make it easy and make it work
O Attribute display digits
© Arrays in asset analytics

© Dynamic output timestamps

O Recalculate dependent analyses

3 PIWorld sarceiona 2018 #PIWorld  ©2018 OSlsoft, LLC



Make it fast and make it scale

Improved data archive
reads in some situations

Improved AF searches

Improved handling of
dependent analyses

Improved event frame
searches

Better handle missing or
un-configured Pl Points

k event frames
and deletes

7 OSlsoft. :
N P|W0r|d BARCELONA 2018 ' #PIWorld  ©2018 OSlsoft, LLC
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Help me manage it

Easier to migrate AF DBs Analyses status via AF SDK

Improved AF audit trails Single Pl Server setup kit

F connections history Scheduled archive shifts

") . a
PIWorld esarceior #PIWorld  ©2018 OSlsoft, LLC



Improved Archive Management

* Archive shifts at fixed duration — daily, weekly, monthly

e Auto archive sizing
* Based on data rate and expected archive duration

e Align archives amongst collective members
Handles time zone differences

Auto sizing
H Start Time End Time Duration Size (MB) % Full Comupt  Archive File
0 4/18/2018 12:00:00 AM  Curent Time 00d20:26:03 (338 ) 53 C:\Program
1 4772018 12:00:00 AM 4482018 12:00:00 AM - 01d 00:00:00 416 782 C:\Program
2 41652018 12:00:00 AM 4472018 12:00:00 AM - 01d 00:00:00 416 877 C:\Program
3 4152018 12:00:00 AND> 441672018 12:00:00 AM C 01d 00:00:00 D420 965 C:\Program
<8 ) Fixed archive duration .

"\~ P|W0r|d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC



Improved Installation Experience

@ Pl Server 2018 Installer (Administrator) [m] x

Feature Selection About
Choose server roles to select typical server and client features. Fine tune your installation from the 'Individual Features' tab.

Welcome ..
Feature Selection Server Roles  Individual Features Summary
Feature Rules
Summary (@ PI Data Archive O AF Server O
Install now to store real-time process Install now to store event frames and

Installation Progress 5
data. organize your assets.

Complete

A Pl Notifications Service O E PI Analysis Service | S e I e Ct S erver

Install now to configure email Install now to configure analytics.

notifications. R 0 | e
@ P1Web API [1 | ¢@ Plindexed Search Crawler O

Install now to access Pl Data Archive and Install now for quicker HTTPS access to Pl

AF Server by HTTPS. Data Archive and AF Server.
73 PI System Directory ]

Install now to create an inventory of PI
Server and data collection products.

Select Al | | Select Typical | | UnselectAll | [ Reset |

Disk Space Requirements Update

Installation directory: |C:\ngram Files\PIPCY

<Back || Next> | [ Cancel

0OSlsoft
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&

Improved Installation Experience

Feature Selection

Welcome

Feature Selection
Feature Rules

Data Archive

Pl System Directory
Summary
Installation Progress

Complete

Choose server roles to select typical server and client features. Fine tune your ir

@ Pl Server 2018 Installer (Administrater)

| Features' tab.

Server Roles
|

Pl Data Archive +
Pl Data Archive will be installed.

.ﬂ Pl Motifications Service [l
Install now to configure email
notifications.

@ Pl Web API 0
Install now to access Pl Data Archive and
AF Server by HTTPS,

m Pl System Directory [}

Install now to create an inventory of PI
Server and data collection products.

Individual Features

Fine-tune your

feature selections
O

to store event frames and
organize your assets,

Pl Analysis Service

Install now to configure analytics.

() Wil be installed (8) +

Pl Data Archive Server

Pl Totalizer Subsystem

Pl System Directory Publisher
Pl System Explorer

Pl Builder

= Pl AF User Documentation
PowerShell Tools for the Pl System

Pl System Management Tocls

@ Pl Indexed Search Crawler O

Install now for quicker HTTPS access to Pl
Data Archive and AF Server.

Select All | [ Select Typical | | Unselect All | | Reset |

Disk Space Requirements

Installation directory: |C:\Program Files\PIPCY,

Installation directory (x86): |C:\Program Files (x86)\PIPCY

Pl Data Archive directory: |C:\ngram Files\PI

About

Update

OSlsoft

PI WO rld BARCELONA 2018

#PIWorld

Default Server
Role Features

©2018 OSilsoft, LLC
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Improved Installation Experience

@ Pl Server 2018 Installer (Administrator) O X

Feature Selection About
Choose server roles to select typical server and client features. Fine tune your installation from the ‘Individual Features' tab.

. Server Rol dividual Features S

F re Selection erver noles Iviaual reatures ummary

Feature Rules Pl Data Archive ~ (®) will be installed (8) +

Data Archive Pl Data Archive Server - version 3.4.420.1182 will be installed PI Data Archive Server

Pl System Direct Pl Totalizer Subsystem - version 3.4.420.1182 will be installg Pl Totalizer Subsystem
ystem Lirectary X ¥ ' 4 Pl System Directory Publisher

Summary L] PIAF Link Subsystem Pl System Explorer

[] PI Alarm Subsystem Optiona| Pl Builder

[1 PI Performance Equation Scheduler Pl AF User Documentation

[] PI Batch Subsystem S u bsyste m S PowerShell Tools for the Pl System

Pl System Management Tools
AF Server

[] AF S0 database scripts

[] AF SQL script execution

[] PI AF Application Service

[] PI SOL Data Access Server (RTOP Enging)

Installation Progress

Complete

Analysis and Notifications
[T PI Motifications Service
[ PI Analysis Service

Pl Web API

[C] Pl Web API Core Services
[ Pl Indexed Search

1 DI VAalk ADE C4ranmn | lndatar Camarar £TN
[ selectan | [ select Typical | [ Unselectall | | Reset | sk Space Requiremens Udate
Installation directory: |C:\Program Files\PIPCY, ” |
Installation directory (xB6): [C\Program Files (x86]\PIPC\ I[-]
PI Data Archive directory: |C:\Program Files\PI -]
[ <pack |[ Nea> | [ cancel |

0OSlsoft
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Analytics

Stephen Kwan — Product Manager
Joy Wang — Product Manager

0Slsoft.
& Pl'\World #PIWorld  ©



OSlsoft Headquarters

» Leverage Pl System to support the facility

+ Collect data from Building Management
System (BMS)

» Operational excellence

smeref @YY CaN W

« Energy management

onskisage?

* Anomaly detection

OSlsoft.

"3 PI\World earceLona 2018

#PIWorld

©2018 OSilsoft, LLC
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Advanced Streaming Calculations

» Asset Analytics released in 2014
* PE replacement

 Leverages AF and Pl System

» Configuration experience

* Robust engine with scheduler

 Widely used, but users want more
* Advanced calculations

» More flexibility

» Retain “ease of use”




Integration with MATLAB Production Server

Analytics Development
MATLAB
HTTP/HTTPS  MATLAB Production Server Compiler SDK MATLAS
k for k=l:max
L ) [0 4 - NG e |
Package Code / test
\. J

equirements

| Asset Framework 2018

ATLAB Production Server 2018a

AB, MATLAB Compiler and MATLAB Compiler SDK






REGRESSION LEARNER

2 | B M [

All Trees 1 Advanced

 TRAINING | PLOTS

@ [k =& W MM <
Train Response Predicted vs.
Plot  Actual Plot

Residuals  Export
Plot

Model

| EXPORT ﬁ‘

Data Browser

Last change: Disabled PCA

o ~
(=] o

w
o

Y
o

'w Current Model

Response (BuildingKw)

w
o

Model 1: Draft

N
o

Preset: Fine Tree
Minimum leaf size: 4
Surrogate decision splits: Off

Original data set: tEarlier

1 I

Feature Selection
All features used in the mnrdel _hefnre PCA

Data set: tEarlier

Observations: 27360

1 1.5
Record number

Response: BuildingkwW

2.5
<104

Plot

® True

Style
@ Markers
Box plot

Too many categories

X-axis

X: Record number

How to use the response

plot

Validation: 5-fold Cross-Validation

"3 PI\World earceLona 2018

#PIWorld
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function forecast = streamingFunction(t)

t = sortrows(t);

[~,1a] = unique(t.Time);

t o 0 WA 1D

t = smoothdata(t, 'Datavariables' , @isnumeric);
t

= fillmissing(t,'linear','Datavariables',@isnumeric);
Load model

load( ' trainedModel.mat', ' trainedModel');

% Predict

forecast = trainedModel.predictFcn(t);

end

/] 0Slsoft,

: PI WOI’|d BARCELONA 2018

#PIWorld  ©2018 OSisoft, LLC




Add 2 new varicble ElE
Name Expression Value at Evaluation Value at Last Trigger ~ Output Attribute
Variablel | Type an expression Map |
4
Scheduling: (@) Event-Triggered (7 Periodic
Triggeron Any Input v @ Connected to the Pl Analysis Service.

58




Learn more...

Product Other Talks
” Booth ” Today

Data Management Area
Calculation and Events
Area

Live demos
Ask questions
Hang out with Developers
and Product Manager

59



Pl Integrators speed the process that brings
trustworthy data to many unique analytical tools

+

%

Qlik @ COGNOS & esri

Tl BC»SSSDOJE]CI re ArcGIS’
SAP HANA

0OSlsoft.
- PlWOI"d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC



Pl Integrators 2018

Refined user experience for effortless data preparation

Distributed processing to parallelize jobs in queue

~aming updates for evergreen algorithms

7] OSlsoft
& P|W0r|d BARCELONA 2018 - #PIWorld  ©2018 OSlsoft, LLC



Recall..

Are the VAV Units reaching setpoint? At what h@(\e‘

(““’“

72% [ 5:38:08 ]

Side Number of Events % Setpoint reached Average end time

East 7623 68% 5:48:06
NA 2056 53% 6:45:09

West 10809 78% 52326 \
Total 20488 72%

2 74% 5:13:56
3 71% 5:220:35
“ 3%20 77% 5:43:27
a 2963 74% 5:44:50
4860 73% 5:38:09

72% 5:38:08

7] 0Slsoft.

> PIWorld sarceiona 20

Floor Number of Eve t%Stp g end time
1 2056 5 6:45:09

oy

IIIII
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Data Science Enablement with Pl Integrators

DATA
SOURCES 4 PREPARE 4 STREAM ANALYZE
PI System Pl !ntegrator fc?r Apache Machine Learning
Business Analytics

4
|
|
|
Kafka : Algorithm
|
|
|
|
|
|

|
|
|
|
|
- 2018
|
|
|
|
|
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/ @ Uttimate

< c

+ Create Event View + Create Streaming View

My Views L. 0Shjwang
+ Create Asset View

Name | Run Status T;,v‘pe ‘ Run Mode Start Time End Time Last Run Time
CASTDB1 Stopped By User Streaming Out Scheduled Stream - - Apr 17, 2018 11:11:53 PM
SLTC Cooling Assets Scheduled Asset Continuous *1h i Apr 17, 2018 11:38:02 PM
SLTC Cooling Dem Stopped By User Streaming Out Scheduled Stream - = Apr 17,2018 11:28:09 PM
SLTC VAVCO Scheduled Asset Continuous *-8h :

Apr 17, 2018 11:36:40 PM




Next Steps for Building Management

Elements VAVCO 2-03
© ) Pl Vision & Elements General Child Elements Atfributes  Ports  Analyses Notification Rules  Version
D Temperature Profile Analysis * B ﬂ Building
% cooling (% = (G Floor_2 |
v Jcooling (%) X & VAVCO 203 Fiter
& VAVCO 209 |y t| @[ €/ 2 name 4| Value
G VAVCO 2-11
& vavco 2-13 =] Category: Control
Floor_3
_ . :
Floor 4 & % cooling 0%
Floor_5 5] &F Actual Airflow 140 ft3/min
Floor_&
Weather = &F Damper Command 22.9220409393311 %
= 2 &}, Element Searches = &7 Damper Position 22,3888893127441 %
Room Te ture (deg F) X S /
e e eu] i} &7 Desired Airflow 150 ft3/min
] &% Room Temperature 72.5degF
] &F Space Humidity 44,594
Category: Cooling
= Category: Forecast

;o= &F Predicted Cooling Time 22.9818135731368 min
& VAVCO startup - VAVCO 6-002017.09-14 03,0242 349 = Category: Metadata
& VAVCO startup - VAVCO 6:08 - 2017-06-02 06:09.22.251 ] =1 AC Unit AC-2

1% VAVCO startup - VAVCO 6-08 - 2017-07-24 03:53:22.811

= =] Device ID 101215
A VAVCO slsnug - VAVCO 6-09 - 2017-07-08 06:18:10.523
Y VAVGO startup _VAVCO 6:00 20170619 06.03:43.239 = =1 Room Rm. 2518, 253. 255, 236
O VAVCO startup - VAVCO 6-09 - 2017-06-13 06:39:15.996 = .

m £] Side West

& VAVCO startup - VAVCO 6-09 - 2017-05-30 07:04:58.683

= =] vav VAVCO 2-03



PlI4BA 2018 R2 — Amazon Web Services

m - push trained algorithm $
- Amazon
Amazon - ‘ ~--e-77 77 SageMaker
QuickSight ' ———
Amazon - _
S3 .~ Amazon
“ ~ Kinesis

Amazon
Redshift

OSIsoft

= > ’ R Rl P NN S *
’ \- Q\ R ‘; Q‘- Y ¥ &':'»: - A ‘ ‘ Ky
v by \ Fe 0 ; N S i =Y SR
‘Oae: e [k 8 :.*‘.‘&-.

Assets Automation Systems Edge Devices / Sensors |oT solutions

0OSlsoft.
PlWOI"d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC
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Visualization

Alicia Coppock — Product Manager

0Slsoft.
& PIWorld earceLona 2018 #PIWorld  ©2018 OSlsoft, LLC



What is Pl Vision?
The fastest, easiest way to visualize Pl System data

» Access data from any web
browser, including mobile
device browsers

» Collaborate and share
comments across the company

» Deploy and roll-out rapidly

7 oSisoit
- Pl\World sarceLona 2018 #PIWorld  ©2018 OSlsoft, LLC



Pl Vision

We are embarking on a

to deliver a

seamless, powerful,
extensible experience.

/] 0Slsoft,

: PI WOI’|C| BARCELONA 2018

Create
Beautiful
Information
Displays &
Dashboards

Monitor and
Optimize
Complex

Processes

AEVZAICNIS Input Critical
Compare :
Data in
Important
Context
Events

Your window into operational intelligence

#PIWorld  ©2018 OSlsoft, LLC




© ) Pi Vision

@

i

Alicia_SITCHome  Asset: | Floor_1+ ¥

Home  Energy Management  KPI  Energy Use KPI

System Overview

A View Glass Health Status

Issue Detected Good Good

Fault and Site Management v

SLrc

SAN LEANDRO TECH CAMPUS

Good

E | [ | [

East Side West Side North Side

A Number of VAV Alarms by Floor

Floor 1 Floor 2 Floor 3 Floor 4

412/2018 517:55 PM

BARCELONA 2018

South Side

r#»  Building KPI

Floor 5 Floor 6

2,406 KWh i e
Average Energy Usage This Month

@ © New Display | m | osnamarie | @

,O Explore:

Simultaneous Heating and Cooling
Ce g Analysis
Temperature Differential Analysis

Holiday Ope

ns Analysis

Training Room Sample Analysis

Set Point Sample Analysis

soft

« AdHocDisplay  [I

4/2/2018 5:18:55 PM

v




Pl Vision 2019~ « .~ *

L4

Pl ProcessBook Mgratbn Tool

E@ New Ad-hoc Experience ,’.

-

»
N Streamlined,security fORXY
B ot and Events Table

7 0Shsoft
Pl BARCELONA 2018 #PIWorld  ©2018 OSisoft, LLC



Learn more...

- -

Talk Product Expo
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OSlsoft Cloud Services (OCS)

Laurent Garrigues — Product Manager
Michael Saucier — CEO, Transpara

&' o|:’SI|S(<}-VOI’|d #PIWorld  ©



- OSlsoft Cloud Services Vision S |

Develop & maintain an
operational data ecosystem
that connects you (the customer)
with best-in-class Analytics and
your community of vendors & partners.

0Slsoft.
» PIWorld sarceLona 2018 #PIWorld  ©2018 OSisoft, LLC 76



4 w Technology Partners Expertise Providers 4 Service & Equipment Providers A
g ¥l Toumetis ELEMENT @ Bloomenergy
il Micosoft  gpan : | 3} _ Solar Turbines
k.- Azure =‘= ert?gﬁgeg ) SEEQ @ TrendMlner k EC@MB A Caterpillar Company )

Customer A‘ Customer C

Site

OSlsoft SLTC
Site

Enterprise
Enterprise

Site

0Slsoft.
PﬁNOI"d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC



OCS Partner Preview Participants

@ TrendMiner

1 Toumetis ARMmbed’

DIANOMIC

@ OtoSense

0 fallonry @ . PRIMUS

\/ VISUAL ENERGY LARSEN & Tougro ~ ® POWER

OSlsoft.
g PI WOI"d BARCELONA 2018 /8



OCS Partner Preview Participants

@ TrendMiner

CLARIANT  ELEMENT

ANALYTICS®

% 7 ROLLOOS

"] Toumetis

DIANOMIC

Seeq ARMmbed SUWIM.AI
’fsﬁ;ﬁ 4 . 0 Qo y
PETUUM @ otosense  @PI-DAS™ _ franspara

y PRIMUS

V) VISUAL ENERGY O falkonry | arsen & Tousro FONER,

OSlsoft.
g PI WOF'CI BARCELONA 2018 79




0Slsoft Cloud Services Laurent Garrigues OSlsoft Samples ¥

Navigation
@ OSlsoft Cloud Services | Document > Building Trends £ ® RlaurentGamigues, Osisoftsamples ~
Home 5 0 e
Learn & Explore
> APl Documentation
SL.Floor_6.C02 Floor Max|Value ! SL.Floor_5.CO2 Floor Max|Value [ SL.Floor_4.CO2 Floor Max|Value
> Code Samples 484 475 546
> Security 1,300
1,200
> API Console
> OMF Editor 1,000
Data Services 800
> Namespaces
. 600
> Ingress
> Storage S
300
> Displs Fri 07 Sep 09 Tue 11 Thu 13 Sat15 Mon 17 Wed 19 Fri 21 Sep 23 Tue 25
> Communities 9/5/2018 3:30:22 PM 21d 9/26/2018 3:30:22 PM
Access
> Data < ' SL.Floor_6.Floor Temp_Maximum.72a665ed-7804-5582-000d-8e6105c6f235|Value  SL.Floor_5.Floor Temp_Maximum.64d56bdb-7804-5582-000d-8e6105¢c6f235|Value  SL.Floor_4.Floor Temp_Maximur >
75.498 74.5 75.003

> Client Keys

» Users & Roles

Support

> Logs

> Services Blog




New Possibilities

* Low cost, commodity sensors

* Low power, small footprint, high volume, no touch
* QOccasionally connected, wireless-ready

* Remote and/or mobile assets

* OQOutside the DCS or PLC (due to age, cost, effort)

* Benchmarking / compositing

New Opportunities

* Industrie 4.0 & Brownfield modernization

* New applications (e.g. vertical farming, drones)
* Smart cities / infrastructure as a service

¢ Autonomous vehicles

* Data as a business (e.g. Streamr, Quandl, PJM, National Grid)

* Uptime as a service

OSlsoft.

"3 PI\World earceLona 2018

=]

ﬁ L ]
Home L
Chore automation

Vehicles and security ‘
Autonomous vehicles and $200B-350B Seoctjfr:tceaﬁd
condition-based maintenance A eneréy
$210B-740B : $70B-150B
*.' . o Iy
O
DRI . gsettings ~ __....--° > m
.. gave Us a cross-sector view o .
Cities of a total potential impact of FaCt_o"es
Public health $ illi il Operations and
and transportation 391tn Ion-,""l trillion equipment optimization
$930B-1.7T per year in 2025 $1.2T-3.7T
- - .‘. ... h E
> ¥
Outside ] Retail environments
Logistics and navigation @ -)) Automated checkout
$560B-850B ] LAY $410B-1.2T
Human Worksites
Health and Operations optimization/
fithess health and safety
$170B-1.6T $160B-930B



() Visuak Pl

ON-PREMISE | HOSTED | CLOUD

@)
=
VisuaSKPI _
o® . erver
r ansP?!,:,a Device ID & Class g
EDGE SERVICES o
5
€ D -
= fOVISION BEVICE CONTEXT SERVER

(AF or Internal)

T

Powered by
OSlsoft Edge Data Store

{

igTY
W

A

m ‘(‘ OSIsoft Sequential Data Store
)
0Slsoft.

PI WO rld BARCELONA 2018

#PIWorld  ©2018 OSlsoft, LLC



DEMO

Edge Data Store with Transpara Visual KPI

Try it yourself on any device:

http://dev.transpara.com/demo

/] 0Slsoft,

N> PIWorld sarceLona 2018



Learn more...

/ World

Product
Booth

* Emerging Tech.

* Toumetis
* Trendminer

* Seeq

See software live demo
Ask questions Get answers

N W

Other Talks
This week

Sign up
for Updates

WWW.0sisoft.com/
solutions/cloud/

cloud.osisoft.com

84


https://www.osisoft.com/solutions/cloud/
https://www.osisoft.com/solutions/cloud/
https://cloud.osisoft.com/

Pl World Day 3 Summary

Chris Nelson, OSlsoft, VP Engineering
Gregg Le Blanc, OSlsoft, VP Product

& c’Pmlsr{}\/orld



B L LA AR S
Day 3 Highlights

P rod u Ct TraC k Day 3: Analyfics Track Day 3: Developer Track Day 3: P1 Admin Track Day 3: Product Track

Room 114, P1 Level Room 116, P1 Level Room 117, P1 Level Room 113, P1 Level

10:40 - 11:20 10:40 - 11:20 10:40 - 11:20 10:40 - 11:20
Pl Developers Club Community -

Infroduction fo Time-Series
, ; e, . B
L P I Syste I I l 20 1 8 Analysis with PI System Data De»eln;;zr;e;l;;ologles Hardcore Pl System Hardening O5Slzoft Cloud Services
& OSlsoft Cloud (ERET CERET

- Introduction to Dala Science for LI;Zgzdr;:snth;TFlﬂnglgF:IY LiveCoding: Getting the Most o1 Sustern 2018
S e rVI Ce S Pl Data for P| Professicnals LD A Out of the Mew AFSearch Y 2
Applications

12:20 - 13:00 14:30 - 16:15 14:30 - 16:15 12:20 - 13:00

1 Advances in Pl System
. P D t ! i Wrifi i i ¥ . i i isi i —
e rvas IVe a a Streaming Analyfics with HowTo: Wiiting applications at | HowTo: Streaming Calculafions | Pl Vision: Enabling Real-Time

. - . - . .
MATLAE and Cther External the Edge with OSlsoft Edge with the Pl System and MATLAE | Monitoring and Analysis for the

C O I I e Ctl O n Calculation Engines Data Store and other Computation Engines Enferprise

14:30 - 15:15 14:30 - 15:15

. . . Data Sci with R and the PI Pervasive Data Collection -

* Visualization T e Gonnectly fom Alo 2
15:30 - 16:15 15:30 - 16:15

o I nte g ra.to rS a.n d Pl System Analytics, Fit for Actionable Insights with Pl
Purpose Integrators

Integration

0OSlsoft.
- PlWOI"d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC



Welcome to Pl World 2018
Dev Con

Mike Sloves, OSlsoft, Director Technology Enablement

& c’Pmlsr{}\/orld



A Dedicated Time for Pl Geeks

* Day 3 AND Day 1!

* Talks

* Hands-On Labs

* Exciting new changes
“kathon Awards Tonight

7 OSlsoft :
: PIWorId AAAAAAAAAAAAA ' #PIWorld  ©2018 OSlsoft, LLC



Who should attend?

*|f you are...

* A Developer

* A Data Scientist

» A Business Analyst

A Security Professional

Pl System Administrator

2one that LOVES being a GEEK!

& OSlsoft.
' PIWorld sarceLona 2018

#PIWorld
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What's going on at Dev Con

 Talks and a Roadmap Discussion

« Customer or Partner interested in upcoming features
« Extreme Pl System Hardening

» Streaming Calculations using MATLAB and PI

* Fog Computing

» Writing Highly Performant Web API Code

Hands-On Labs

 Building Symbols in PI Vision 2018 Extensibility
Advanced Analytics for Pl Data for Data Scientists
itroduction to Pl Developer Technologies

ALOT MORE!

/ 0Slsoft.

>~ PIWorld sarceona 20
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What's Changed This Year

* Live-Coding

*How-To’s

* The "Pl Geek" Track on Day 1

-+ YOU provide the content!

+ DataOps toolchain for Continuous Control Monitoring
* Migrating Performance Equations to AF Analytics

Accelerate Pl AF with Cognitive Computing
nitoring Data Quality with Asset Analytics

/ OSlsoft. -
& PI World BARCELONA 2018 y #PIWorld ©2018 OSIlso! ft, LLC



Hackathon Changes

* Programming Hackathon is now the Innovation
Hackathon!

 Solution to Challenges are more Data Science than
Programming

~ * All skillsets are welcome to participate
 Bring your own tools or use ours

eclal Thanks to DEME for being Data Sponsor
20ple Registered!

/ OSlsoft.
& PI World BARCELONA 2018 #PIWorld ©2018 OSlsoft, LLC



Awards

* At the Closing Fiesta this evening @ 4:30

 Hackathon Winners

* 15t Place — Intel NUC, Free Registration

+ 2nd Place — BOSE SoundLink Wireless Headphones,
50% Registration

3'd Place — Raspberry Pl Retro Gaming Kit

/ 0OSlsoft.
&'PIWorld BARCELONA 2018 #PIWorld  ©2018 OSIso ft, LLC
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Final Words of Wisdom

// How real programmers play Russian Roulette
$bash-4.4 [$[$RANDOM % 6]==0] && rm -rf /* || echo *Click*

7 ] OSlsoft il
{g‘P'WOHd BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC



Questions?

Please walt for

the microphone 4

State your
name & company

7 oslsoft
Sg“ PIWorld sarceLona 2018

Please rate this session
In the mobile app!

Search —
“OSlsoft” in

your app store &

OSlsoft
PlWorld

£ Download on the
L App Store

R lGdééIe Play

#PIWorld  ©2018 OSisoft , LLC 95



Thank you!

Chris Nelson

VP, Engineering
OSlsoft, LLC

Gregg Le Blanc

VP, Product
OSlsoft, LLC

World
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