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Collecting, Aggregating, and Analyzing Data print &

: d Exhaust Listen «

vy Ben Lorica | @dliman | Comments: 1| 14 January 2010

¥ Tweet 3 Like

Mext week, O'Reilly's Research Director Roger Magoulas, will lead an exciting panel discussion on Big

Datat. The focus will be on the piles of data that companies have been collecting, and are just

bedinning to analyze:
The internet and social media create a mountain of random, unstructured, and at fimes ThiS iSﬂ”[ new...
ephemeral data by-products which may appear to be trash. Yet one person’s trash is
another's treasure. From FaceBook to Metflix, people are spending more time sharing their
thoughts, opinions, plans and perspectives as they socialize and conduct business onlineg. With OSlSOft has been
each of these Internet exchanges traces of information,or Data Exhaust, are left behind. Wwhen . .
correlated or combined, these snippets can provide insight into political views, professional d0|ng thIS fOI’ more
achievements, purchasing behaviors, and demographic information—pinpointing trend setters then 25 years...
and leading indicators. Brilliant innovators now re-purpose this data stream, agagregating and
analyzing the data to provide new products or services.

Mext Tuesday's panel discussion and networking event will be held at the Stanford Business School.
Further details are available on the VLAE web site.

(1) Recent Radar posts on Big Data: (1) Counting Unigue Users in Real-time with Streaming Databases, (2) Pipelining
http://radar.oreilly.com/2010/01/collecting-aggregating-analyzing-data-exhaust.html
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Abstract

We discuss the use of the Pl System to present a holistic view of critical facilities and
data centers, including mechanical and electrical gear, as well as IT assets, such as
servers, storage devices, and routers.

Attend this session to see how PI data can complement and drive an interactive display
utilizing detailed 3-D models. All major assets are visible and searchable in a building
information model (BIM) granting ready access to a knowledge library, including
manuals, maintenance documentation, commissioning forms, and others. We leverage
Pl AF to access the PI System, show point histories, correlate with other KPI's and
generate color-coded overlays on objects in the 3-D model.

The presentation will address Pl WebParts embedded in integrated SharePoint portals,
together with Excel and Visio integrations, a delivery form that becomes more and more
common amongst data center clients. We will demonstrate integrations with industry
specific asset management systems, including alarm triggered workflows and generation
of work tickets feeding off of live PI data.
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Agenda

The Role and Foot Print of the Pl System in a Mission Critical Facility
The Value Proposition of a Good Integration: Central vs. Dispersed Data
The PI System on Steroids — the Case for Pl AF

MS SharePoint has become the Delivery Medium of Choice

Leveraging Business Intelligence (BIl) Applications

Leveraging Building Information Modeling (BIM)

DC Weather Forecast — mostly CLOUDy
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1. The PI System in a Mission Critical Facility
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1. The PI System in a Mission Critical Facility

How many CRACSs for a server? What kind of servers?
How many per Chiller / per UPS / per PDU...

trueviz.com emersonnetworkpower.co.in
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2. Central vs. Dispersed Data

Old Universal Paper Based Communication

Example: Construction Industry

Artist/Vision
Paper Cad/Word/Excel/PDF
Engineer
— Designer
Positives: Paper | Cad/Word/Excel/PDF
* It works
_ Constructor
Negatives:
 Not efficient Paper | Cad/Word/Excel/PDF
» Wasteful
« Does not scale Product

Knowledge of Built Enviornment

Architect Engineer

Print!

Contractor Building Owner

Print!

Print!

—— BIM Process

Project Team

m Traditional Design Process

OSlsoft. USERS CONFERENCE 2011 H & H

© Copyright 2011 Skanska



2. Central vs. Dispersed Data

Structured Integrated Communication
Examples: Automotive, Aero-Space, Ship Building, Frank O. Gehry, SAP

Vision Studies

Catia }
Positives: Eng!neer ZEZIYSB Bom
* Very efficient Designer
« Digitally Life Cycle Catia ¥
* Highly Automated Constructor
Negatives: Catia_|
* Highly specialized Fabrication
» Expensive (Digital)
* Un-flexible, as in “addictive” [
* Locking-in of solutions and
providers PrOdUCt — | Aircraft
N

~L Assembl
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2. Central vs. Dispersed Data

Communications based on APIs, Mash-ups, Perpetual Beta

Example: Modular Bikes in Asia, Modern Chip Design, BIM, Search, Semantic Modeling

‘ ‘ ‘ Applications ' '

User

Positives: _ Real-Time Data
* Breeds Innovation
« Very Flexible 2,3,4-D Models

» Easily Distributed :
Relational Data

* Virtualized
 Streamlines by
keeping information
where it belongs

* Inter-disciplinary

Provider
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3. The Pl System on Steroids — The Case for Pl AF

Tilia

7 Home Help

'E:aﬂwsjnw

New Root New Child New Template
Node Node Equipment Manager
New Templates
* 5CC
»  Electrical
~ Mechanical

w  Chiller Plant
« High Temp System
[Syem 1]
System 2
System 3
System 4
Secondary Chilled Water
Switch Temp System
Low Temp System
» IT System Cooling
»  AHUs & Misc. Mech

'

Refresh

Persistence

Equipment Name:

Type

=10l x|

RBC-CAN-SCC-CH-HT-1

RBC-CAN-SCC-CHWP-HT-1

Chiller

| Heat Exchanger
Chilled Water Pump

RBC-CAN-SCC-CWP-HT-1

Condenser Water Pump

RBC-CAN-SCC-CT-HT-1

Cooling Tower

RBC-CAN-SCC-HT-HT-1

Heat Trace

"Status - Status | Details - Dx 1 ctional - | | | Powerec
fFactoryWimessTest ||

‘Equipment Onsite

?Equwpment Mech Connected

?Vendor Start-Up

Pre-Functional

ECX Review of Pre-Funct

cx Approval of Pre-Funct

?]nitia\ Functional Test
;AII Deficiencies Resolved

EF\naI CX Documents Issued

d By - Powered By | Documents |, History | PI Tags |

Other asset tools
also differentiate
between equipment
types — as Pl AF
templates do.
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3. The Pl System on Steroids — The Case for Pl AF
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4. MS SharePoint is the Delivery Medium

KPI - PUE

KPI - UPS Power

UPS Power

100
'

o sxlR88E 8

KPI - Total Power

Titl

Descripti

Comment:
r. val

Goal

Warning

Workbook

lue Cell

@ Total Power Trend

Most modern asset
management tools
are consumed
through www-like
interfaces.

Pl WebParts fit well
into this delivery
method.
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4. MS SharePoint is the Delivery Medium

RACK 115.09 - REAL TIME DATA
@ p| TimeRange

Start Time *2h [F End Time * @ i' t |L:
@ REAL TIME TEMP RACK 115.09

FRON™ 115,00 NEAM 113,19

famp Froni Top (F)
74

10U ILAHK KG PANEL

JIAFVERT SPAE

IT components with
data from PI System.

3 &I VENT SPACE

3L ELECTSICAL CALBLE SF ACE

DCIM — converged DC.
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5. Different Levels of Granularity
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5. Different Levels of Granularity
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5. Different Levels of Granularity

SLC Metrics | 5LC POWER METRICS Correlation with Tag & DeltaT Tag Correlation BCM CeltaT Drill down Data check

Z;\[.I\‘( ) SKANSKA
ME TRICS

PUE Building Usage (mW) Data Center Usage (mW) CT Water Usage (GPM) Fuel Capacity (%) Outsite Air Temp (wh)

Spread
Barg
— Max
= i

2100
2000
1 900
1500

.
TLLL

1700
1 600
1500

1400

1300

Dash boarding (real
time layer) as link into
trends and histories
(archive layer).
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5. Different Levels of Granularity
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6. Building Information Modeling (BIM)
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6. Building Information Modeling (BIM)
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6. Building Information Modeling (BIM)
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6. Building Information Modeling (BIM)

BIM technology on
TR L] construction sites.
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6. Building Information Modeling (BIM)

Up Next: Portable Pl Systems for Commissioning.
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6. BIM Portal — Database Connectivity

DTC BIM Integration Ver, 2 L i =15 x|
BIM AssetDB Bl TimelMachine Selec = Hide/Show3D

ique 1D =l Search
s
wwwwww
e
Switch Raoms
[ Cuick Facts v |
anu CAT
Camments: Outeloors
Type: Gen,
Capacity: 1500 ki

Model Nr: SR4B/ D3512
Serial Nr: SBG0O0798

I ouoos "~ BIM technology can help
to manage facilities.

Clearly communicates
location of equipment and
spatial context. Basic
attributes and views in
facility model.
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6. BIM Portal — Knowledge Library
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DTC BIM Integrat
BIM AssetDB Bl  TimeMachine

B EC Startup-US-3B.pdf -
Fle Edit Wview Document

6. BIM Portal — Knowledge Library

=1e %]

Hide/Show 30

> Search
S Views

DataCenter White Space 02
mertts  Forms ¢t Floor ‘White Space 03

Tools  Advanced  Window  Help ‘white Space General
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ARCH_EQUIP_LABEL: Y07-US-38

| & & e ®[=e - o T COMPANY: Suare D

DESCRIFTION: MY Switchgear f Transfarmer
EQUIP_LABEL: US-38
PLANT_GROUP: Substations

R}

‘Skanska USA Building Inc.
6613 West Old Bingham Highway
South Jordan, Utah 84095

ROOM_NUMBER: Outside - North Wall

¥ Quick Docs

o -
NETA-US-3B Relay Testing.pdf
FPower Factor-UPS-38. pdf
& PreFunct-US-38.pdf
- et : FreFunctxFMP-S-38 pf |

ham Highway

et dod i ke . : : ; ™ Quick KPI [~ History [ Wiz and Alarms

Commissianing Book

UPS Unit Substation 3B

ol | = =Bay

Ready
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6. BIM Portal — Pl Data

DTC BIM Integration Ver, 2 L __ . =15 x|
BIM AssetDB Bl TimelMachine

Hide/Show 30
H_EcUIP_LABELJES Search

Wiews

DataCenter ‘hite Space 02
et Floor ‘White Space 03
White Space General
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[ Cuick Facts resstView |
ARCH_EQUIP_LABEL: 1-AD2-ACU1-03 j

COMPANY: Stulz

DESCRIFTION: Computer Room AHU

EQUIP_LABEL: ACU-1-3

MODEL_# CCD-1800-CWE

PLANT_GROUP: Air Conditioning Units LI

¥ Quick Docs

EC Startup-ACU-1-3 pdf
FunctACU1-3 pdf
PreFunct-ACU1-3 pdf
Starup-ACU1-3.pdf

I | TAB-ACU-1-3 pdf

v Quick KFi [ History ™ iz and Alarms

BIM technology can link
T = into Pl System.

SAH (Supply Air Humidity): 35

SAT (Supply Air Termp): 70.88
SPD (Speed (%)): 85 -

@ eBay

Use Pl AF templates with
static and point attributes
to establish mapping to
facility equipment.

Ready
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6. BIM Portal — Apps
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| I (i | [ T -P5_B =
‘ 200 | | ‘ |}l | | | GERERATOR. &Cﬁ*gl;ru:m“gp'ﬁéwernggmg.pdl
| | o I ] | GENERATOR 2 & M-Cooling Tower pof
| ‘ | | R i 2F50 eFunct-CT1-1.pdf d
‘ | WA Use PI tools or 3" part
| ‘I | . LT | -GENERATOR_§
100 T - — - BRKR_GEN_B e
} [ CEREHITIAA Ouick kKPL [ History [” viz and Alarms .
‘ echnologies to show
-GEMERATOR_7 ARM (Unit General Alarrn): 0
M W_ID: Y03-CT1-1
4 % [ r Entering Temps 3 -
BRKR_SPARE 1 LWT (Condenser \Water Leaving Termp): 37.62
11/14/2010  1%/21/2010  11/28/2010  12/3/2010  12/12/2010  12/19/2010  12/26/2010 BRKR_TIE_A v | Huipment Type: Cooling Tower | R
eBay

Forecasting, trend fitting,
include other time series
data sources.

Ready
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6. BIM Portal — Apps

2 on Vi -1=] x|
BIM AssetDB Bl  TimeMachine Mavigatewalk o Hide/Show 30
lorsAndAlarms i (=] 3 o~ ﬂl
Asset Templates KFl's applies to: ‘hite Space 02
‘White Space 03
Automatic Transfer Switch a| |ALARM BCM_SLC_01A_02_01_12: 68.54 = neral
Basin Filter BiM_ID BOM_SLC_01A_02_01_13:725 :J
Bailer Equipment Type BCM_SLC_01A_D2_01_14:70.86
anch Circuit Monitarin Load Catagory BCh_SLE 1A 0201 15 689
BE01 BCH_SLC_D1A_02_01_16: 69 62 s e
Bresker el BCM_SLC_01A 02 01_17:7412
Chiller ThP-02 BOM_SLC 1A 02 0118 7394 [ABEL: 1-A02-ACU1-01 -
Computer Room Air Conditioner THP-03 BOM SLC 01A D2 0119 74 66 2
Computer Foom Air Conditioner (Mini) Total kis BCM_SLC 01A_02 01 20 71.06 Cornputer Roorm AHLU
Constant Volume Air Handling Unit BOM_SLC_01A_02_01_21- 68 54 IACU-1-
Cooling Tower BCM_SLC_01A_D2_01_22:69.96 fricog )
Data Center BCM_SLC_01A_03_01_12:67.82 Air Condifioning Units _J
DuctInline Fan (CV) BCM_SLC_01A_03_01_13:68
DuctInline Fan {vFD) El BCM_SLC_01A_D3_01_14: 6854
BCM_SLC_01A_03_01_15:68
I Vizuelizs BCM_SLC_01A_03_01_16:67.28
BCM_SLC_01A_03_01_17:68.36
BCM_SLC_01A_03_01_18:68.18
BCM_SLC_01A_03_01_19:65.84
BCM_SLC_014_03_01_20:68.9
BCM_SLC_01A_03_01_21:7124
BCh_SLC_D1A_03_01_22 6995 [~ History [¥ Wiz and Alarms .
BOM_SLC_014_04_01_12:67.1 =l Fower Foom Al Condiionen a "
neral Alarm) .
apply to Bit CU1-01
: Computer Room Air Conditioner
)
A =l

Use PI AF to access KPI's
for equipment linked in BIM
system to overlay real-time
data.
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6. BIM Portal — Apps

DTC BIM Integration Ver. 2 i = _)i]
BIM AssetDB Bl TimeMachine Sele = Hide/Show 30
Search
DataCenter ‘hite Space 02
et Floor ‘White Space 03
White Space General
\White Space 01
[ Cuick Facts o
ARCH_EQUIP_LABEL: SLC-01-06.04_H
™ Quick Dacs
E inf
xtend infrastructure:
.
o IV Cuickkp [ History ™ iz and Alarms
~ |Load Catagary: Data Centar _:J ]
- [eoin By serso se O aCCess S
£ ITMP-01 (Temp nsor): 836

)
A TMP-02 (Temp nsary

- [ EFSE 2 for equipment linked in BIM
system to overlay real-time
data.

- Temperatures on IT racks.
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6. BIM Portal — Apps

DTC BIM Integration Ver. 2 . | ﬂ
BIM AssetDB Bl  TimeMachine Ma Hide/Show 30

AR v || 20 Searen

Wiews
Flan 1st Floar White Space 01
Flan 2nd Floor Flan View'White Space 01

2nd FLREQUIP Flan View'White Space 02
TstFLREQUIF Flan View'White Space 03

[ Quick Facts resstView |
ARCH_EQUIP_LABEL: 2-MD1-ACU2-78 j

COMPANY: Stulz

DESCRIFTION: Computer Room AHU

EQUIP_LABEL: ACU-2-78

MODEL_# CCD-1800-C\WE

PLANT_GROUP: Air Conditioning Units _'_!

™ Quick Docs

Extend infrastructure:

v Quick KFI [ History [~ Wiz and Alarms

CRAC-2-78 (Computer Room Air Conditionen = ]
ALARM (Unit General Alare): 1 Se O aCCeSS S
BIM_ID: 2-h01-ACU2-76

Equipment Type: Computer Room Air Conditioner

-+ for equipment linked in BIM

system to overlay real-time

2-Electical Tree
2 PS_A

- GENERATOR_3
- GENERATOR_4 a a_
i

- kW consumed per rack.

Ready
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6. BIM Portal — Alarming

Infozone Data Center Lifecycle Management T IR =18

v eBay
~ Salt Lake City
» Data Centers
¥ Electrical Tree
+ Mechanical Tree
» Boiler Plant
~ Chiller_yard
b Gen_Cooling_Mod
~ Plant_1
BF-1-01
BF-1-02
CH-1-01
CHWP-1-01
U

BIM technology can link
into PI Notification system.

CT-1-02
CWP-1-01
CWP-1-02
HT-1-01
HX-1-01

> Plant_2

» Plant_3

» Plant_4

RWRS

Use PI System to make
web service calls and
communicate alarm status
I S Rl WS Vvia 3-D facility model.

¥ SYSTEM_CHW
» General Equipment
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7. DC Weather Forecast — Mostly CLOUDy

Critical Power Cost Per mW PUE # Servers NPV 10% NPV Per Server Utilization Private Cloud

10 20 1.70 20,000 561,836,431 28,092 1X

10 12 1.15 20,000 313,667,108 15,683 4X 3,921

DataCenters will be fully stacked.
DataCenters will be fully virtualized.
DataCenters will grow on demand.
DataCenters will be autonomous.
DataCenters will be monitored remotely.
Cost of compute can be decreased ...
... by at least one order of magnitude.

NoOoOGOkwNE
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Thank You — Join us at the Skanska Suite
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