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Presentation Agenda

» About Deschutes Brewery.
» Challenge-Transform old school data to new school data.
» Brewhouse operations and batch event frames.

* Cellar operations PI Vision displays to increase operationa.
telligence
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About the Brewery

* Pub in Bend, Oregon est. 1988 — Brew 1

* Production facility in Bend, Oregon est. 1993 - Brew 2
* Pub in Portland, Oregon est. 2008 — Brew 3

8! largest craft brewery in the US in 2017.
 Distribution in 28 states and District of Columbia.

* Produced over 300k bbl (9.5M gal) in 2017.

« Began using the Pl System in 2015.
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Challenges Prior to the Pl System

» Missing, late, or inaccurate data entries.

Inefficient process historian.
« Large amounts of time spent searching for data.
« Difficult to compare batch data.
* Limited licensing.

« Large amounts of time spent on building spreadsheets.

Late action on yeast disposal or harvest.

Lack of real-time data between manual sample collection.

Solution: Leverage Asset Framework, Asset Analytics, and Pl Vision.
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Stages of Fermentation

FV36 Mirror Pond

All transitions are dependent on manual
measurements.

Cooling * Primary Fermentation

[os » ADF (Apparent Degree of Fermentation)
[ - * Free Rise

Los « Temperature setpoint is increased.

Los  Diacetyl Rest

Loa * Pressure increases.

* Yeast is harvested when needed.
» Hops added for increased flavor and

03

o2 aroma.

o » Cooling

lo . ‘ . A 1 , ; » Diacetyl levels within limits.
SR 7 TR * Yeast is disposed at 35 °F
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Old School Data Management
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o \\PI-2012-01\Deschutes Brewery - P| System Explorer — X
File Search View Go Tools Help
@ Database [%QueryDate ~ ® @ |OBack () |H, Checkin %) « [2]Refresh | J New Element ~ =] New Attribute | lsea,th Elements el vl‘

Elements FV36
General ChildElements Attrbutes Ports  Analyses Notification Rules = Version
Exduded attributes are hidden.
Filter £ |
2|t/ &/8 Name alvalue @ A
= =1 ADF 0.71119670999349438
s B¢ | ¢F Diacetyl 72ppb
s Be | FVFlPlato 13.5040016174316 P
¢ Be | Pao 3.90000009536743 P
-] =1 Target Bung ADF From DCRS 70 %
-] =] Target Diacetyl Rest Level From D... |80 ppb
-] Z1 Target Free Rise ADF From DCRS 66 %
| Z] VesselDescID 34
g = 7 VessellD 30002
=] Category: Maintenance
‘ -] ‘ Z1 Maintenance Availability Unavailable
Category: Meta Data
2] ‘ &7 Brand Mirror Pond
| =] Brand Abbreviation MPPALE
a &7 BrandNumber 3
s 8 =1 Process Cell c2
a &7 status Diacetyl Rest
= =] Vessel Type FV
a =] VesselDescID 34
¢ | &P VessellD 30002
g = &7 Yeast Generation 1
| Event Fra';lies = ] Z] Yeast Status Ready For T30 Disposal
£ Library B (2 category: Output
iz Unit of Measure ’ = ‘ (’ Bottom TIC OUT 64.1709594726563 % g
a % < : : ‘ >

Name:
Description:
Properties:
Categories:
Default UOM:
Value Type:
Value:

Data Reference:

Group by: [] Category [] Template

[a0F

|Apparent Degree of Fermentation

| <tone>

[pcrs

| <Nonez

‘Double

@

0.71119670999349438

Formula

Settings...

A=, |FV Full Plato Test;B=. |Plato Test; [if B==0 or A==0 then digstate("Shutdown™) else (A -B) /

A];stepped=True

Limits Forecasts

FV36 Modified:2/28/2018 3:55:20 PM Owner:system Version: 1/1/1970 12:00:00 AM, Revision 28



ADF Predictions * Asset: |FV36+ V¥

FV36 Mirror Pond

Cooling

08 ADF
0.76414
ADF Free Rise Target
07 = 7[_
& A = 0.66
/// ANE Buna Tarapot
L / 0.7
0'6 { ADF Batch Prediction
0.73973
05 ADF Brand Prediction
' 0.73719
y
-0.4
-0.3
-0.2
~0.1
o L 1 1 L I A 1

1
4/4/2018 8:21:15 AM 8d 2h 4/12/2018 10:32:10 AM



O Pi Vision

Q Modified Gravity Board

8

i} FV39 Twilight FV4O Fresh Squeezed

Diacetyl Rest

ST ARA
3/2/2018 49 AM

Free Rise

3/2/2018 1:0¢

Hours to Free RiS€ 1 suiiom Hours to Free RiS€ . suisom
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80
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3/1/2018 11:54:51 PM gh 3212018 7:54:51 AM 99964 psi 3/1/2018 11:54:51 PM 8h 31212018 7:54:51 AM 0

FV41 Black Butte FV42 Fresh Squeezed

Fermentatlon
3/2/2018 ) A

Free Rise

(\4n A-4

018 4:16:49 AM

Hours to Free RiSe e Hours to Free RiS€ o snaian
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Oivin \ Dlacetyl Reduction Model

Diacetyl Predictions * (read-only)  Asset: | FV45 ¥

28 | O 2 =154y

n [FV45 Black Butte ..,

["400

Measurements made with Gas
Chromatography.

* Upto 12 hours between measurements.

* GC downtime prevents fermentations from
cooling.

* Use historical data for each brand to
develop a predictive model that reduces
GC dependency.

L R

i L e L L e
212312018 10- 34 27 AM 3/9/2018 10:34:27 AM
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Yeast Status *

No Yeast Action Required
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0.0619 hr

Needs Pre-Centrifuge Drop
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0 hr

Needs Pre-Centrifuge Drop
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0562 hr

Needs Pre-Centrifuge Drop
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0732 hr

No Yeast Action Required
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0.763 hr

FV2 Pacific Wonderland
Addition Maturation
No Yeast Action Required

3/1/2018 8:59:36 AM

Yeast Out Totalizer
0 hr

Fresh Chair
Ready to Transfer

FV2

Needs Pre-Centrifuge Drop
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0.757 hr

FV2 Hop Henge
Free Rise
No Yeast Action Required
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0 hr

Swivelhead
Addition Maturation

FV2

No Yeast Action Required
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0 hr

Hop Henge

FV24

No Yeast Action Required
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0.343 hr

FV26 Fresh Chair
Diacetyl Rest
Available For Harvest
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0 hr

FV3 1 Mirror Pond
Ready to Transfer

Needs Pre-Centrifuge Drop
3/1/2018 8:59:36 AM

Yeast Out Totalizer
088 hr

FV3 3 Fresh Squeezed
Fermentation
No Yeast Action Required
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0 hr

FV3 4 Mirror Pond
Cooling
No Yeast Action Required
3/1/2018 8:59:36 AM

Yeast Out Totalizer
05 hr

FV3 6 Inversion
Cooling
No Yeast Action Required
3/1/2018 8:59:36 AM

Yeast Out Totalizer
345 hr

FV3 8 :’:::;“ to Transfer

Needs Pre-Centrifuge Drop
3/1/2018 8:59:36 AM

Yeast Out Totalizer
14,295 b

FV39 Twilight
Diacetyl Rest
Available For Harvest
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0 Ib

Fresh Squeezed
Fermentation

FV4

No Yeast Action Required
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0 Ib

FV 4 1 Black Butte
Fermentation
No Yeast Action Required
3/1/2018 8:59:36 AM

Yeast Out Totalizer
Ib

FV 4 Fresh Squeezed
Free Rise
No Yeast Action Required
3/1/2018 8:59:36 AM

Yeast Out Totalizer
0 Ib

FV 4 Fresh Squeezed
Cooling
No Yeast Action Required
3/1/2018 8:59:36 AM

Yeast Out Totalizer
12,971 b

FV 4 Black Butte
Diacetyl Rest
No Yeast Action Required

3/1/2018 8:59:36 AM

Yeast Out Totalizer
14,453 Ib

FV 4 Fresh Squeezed
Cooling

Ready For Yeast Pull
3/1/2018 8:59:36 AM

Yeast Out Totalizer
3,599 Ib




Brewhouse Operations

- : . S O I =IO : » Milling and Mashing
e T e + Malted barley and other grains are crushed and
Formula [FRESH SQUEEZED Revsor] 0 Buraton 54525 steeped to convert starches to fermentable sugar.
Mash Info: 105.92 bbls' - S 301 Ib';bbls — — ° Lauter
. Laiter Tonilnfo: 54,982.5? bbl - - 57.4358 bbl 4259 EBC »16.57 %' lato . WOI’t |S removed from graln bed
78.51549 % 5.28 % plato |
Ferll\e[;:::;:: 1447j73 ::: 16.28 % plato s me}Gewm-o:i FV38 ° Kettle
Wort Onyaen 0 e T — + Wort s boiled to remove volatiles and sterilized.
q o | s 7 A 7 « Hops added for bittering, flavor, and aroma.
Notes Put brew comments here
* Hop Strainer
. : D ; S + Solids removed from boiled wort.
MS: 4:46 PM :30 PM 0:43:5: WK :03 PI :00 PM :56:;
- s 2 2ol 2oe el oo o ies| © Whirlpool
' Wil 505 p e T e e e « Solids present in the wort are separated.
:: GW_PaIe’ZF‘l L 5;98’5.00 : 0.79 - S.ilo_; 5:979.53 : I:lo.n.e . - - .(;‘oj3;) - (0.09)| ¢ Wort COOIIng
o I + Yeastis pitched.

W Pae 2, 17000 e e T  —— « Oxygen is added for yeast health.
e - i el e : : : * In-line instrumentation for qualification.
None| - 0.76 None - None - - -
None! = 0-]6 Nﬁa - N&a

0Slsoft.

PlWOrld SAN FRANCISCO 2018 #OSlIsoftUC  #PIWorld  ©2018 OSisoft, LLC



o W\PI-2012-01\Deschutes Brewery - P Systermn Explorer
File View Ge Tools Help
@ Database [ Query Date ~ @ & OBack () |H, Checkin ¥} « (2] Refresh | i@ New Template -

[ D:dwhes Brewery A || General Attribute Templates Ports ~ Analysis Templates  Notification Rule Templates
=k @) Templates § -
; Na Batch List Exal
- Element Templates ] e | . mple |
..... & :HA . w = Neme Description: |
..... alog Valve . -
_____ g 88 Y feo Batch List Categories: e |
..... (F BLRTemplate 9 Latest Batch Info Analysis Type: (8) Expression () Rollup () EventFrame Generation () SQC
----- () Brewhouse 9 Batch List Example Enable analyses when created from template
----- () Brewhouse Unit
----- () Cellar Transfers
""" (T Centrifuge Example Element:  Brew 2\Brewhouss\Huppmann
----- [ CO2 Meter
""" (G C02Zone D |:| Evaluate
Functions
..... @
----- ( Discrete Pump MName Expression Ve Ve O Insert functions into the expression
""" & D'“";‘E Valve IF HasChanged('.\WP1|Batch ID','*-1s') THEN NoOutput() & Al v
""" £y Double Hop -Bre . ELSE IF '..\..\Malt Room\Huppmann\MT1|Formula'<>"" AND '.\M51|Operation'="OP_MS_FILL_MALT:1" AND '..\..\Malt Room )
CombinedBatchID PP P i Mz |3
..... - i
g g"“:::e :"F' :’e"‘ THEN Concat(Left('.\Ms1|Batch ID',5)," ","..\..\Malt Room\Huppmann\MT1|Formula") = Abs -
""" oUble Hop - brew ELSE NoOutput() Acos
----- FV Status
..... g GLP NewBatch PrevVal('..\..\Malt Room\Huppmann\MT1|Operation®,'*-1s")="0P_MTR_START:1" Mz ® And
_____ er AND TimeEq('.\M51|Batch ID","*',"*-1d",".\M51|Batch ID")<=TimeEq(".\M51|Batch ID',"*","*-1h",".\M51|Batch ID") = Aecii
----- (% Keg Equipment PrevEvent('.\WP1|Batch ID', *+ls")="*" Asin
----- [ ¥eg Lane AND '.\WP1|Batch ID'=""
----- () Keg Transport CloseBatchl AND ((Tagval('.\WP1l|Operation','*-2s') = "OP_WHP_EMD:1") M @ Atn
..... @ LP OR ('.\WP1|Operation' = "OP_WHP_END:1"}) Atn2
..... (F New Centrifuge AND Contains{'Batch 1 ID', Left(PrevVal('.\WP1|Batch ID','*'),5)) , Avg
""" (G Release Line If NewBatch AND (BadVal('Mewest Active Batch') OR ('Newest Active Batch' = 5)) Bad\Val
----- (F Water Meter THEN 1 Bod
) Water Tank Batchl ELSE IF CloseBatchl 13
..... (F Yeast Tark THEN @ o
- a Event Frame Template: ELSE NoOutput() Banm
- Modelfl’emplates IF Batchi=1l Ceiling
- " Transfer Templates 8atchlID THEN CombinedBatchID Char v
(- @ Enumeration Sets ELSE NoOutput()
[ ‘%, Reference Types Abs (number x)
[ [ Tables v IF (Batchl = 1) jHi;' ;HEM 5 Return the absolute value of an integer or real number,
< > - 1) THEN 3 Example: Abs(-2.2) [Returns 2.2]
ActiveBatch -
5 Hements ELSE IF (Batch4 = 1) THEN 4
|| Event Frames S8 T2 am Tl S Attributes
1" Library
e Unit of Measure Scheduling: (@ Event-Triggered () Periadic Advanced..
a % Trigger on [Anylnpn.lt v]

Brewhouse Modified:3/22/2018 12:36:16 PM OwnerBREWERY \kkotaich



o \\PI-2012-01\Deschutes Brewery - P| System Explorer — X
File Search View Go Tools Help
@Da’(abase % Query Date ~ © @ |@Back () |8, Checkin ¥} v [2]Refresh |F NewElement ~ =] New Attribute | ]Sean:h Elements re 'l‘
Elements Huppmann
(& Elements A || General ChildElements Attributes ports  Analyses Notification Rules Version
58 el Excluded attrbutes are hidden, Group by: [] Category [ Template
= rew ] i
£ (§ Brewhouse Filter pel 'l Name: |Bau:h 1 Active |
. g Esau Heuber ’,Ig I}Q!Q}Name A]vm (&) Description: | |
- @ CIP1 B (2 Category: <None> | bopatcs: [<None> V!
i g HKFS: s B |¢F Batch 1Active 1 Caltegores: |, &
Default UOM: <None>
- @ LT1 s Be | FBatchiD 26404_Fresh Squeezed L b
- [ MA1 Value Type: Int32
& ms1 s B¢ | ¥ Batch 2 Active 1 .
Value: 1
= M FRTL s Bé | FBatch2D 26405_Fresh Squeezed |
- @ PW1 Data Reference:  |PI Point V!
@ 11 & B¢ | ¥ Batch 3Active 1
@ el 84 | FBatch3D 26406 _Fresh Squeezed i |
¢ a re: eeze
& wHL = 2 \\PI-2012-01\B2_BH_HM/BATCH_1_ACTIVE
- G WP1 ¢ B@ | ¢ Batch 4Active 1
- @ IV Northwest
B Cellar s B¢ | FBatch4ID 26407_Fresh Squeezed
Beer Transfer = %
& L4
- & BrightTark % &7 Batch 5 Active 0
- Cellar 1 s B® | FBatch5ID 26403_Fresh Squeezed
- (@ Cellar 2
. G BB11 ¢ B¢ | ¥ CombinedBatch ID 26407 _Fresh Squeezed »
@ BB12 s B | ¥ Newest Active Batch 4
3 BB13
@ 8814
. G BBI1S
- (J C2_BBL1
@ c2.BL1
C2 FT1
- @ C2_YL1
@ Fv31
@ Fv32
v
== Event Frames
i Library
ez Unit of Measure
ax 2 > | | Limits Forecasts

Huppmann Modified:3/23/2018 3:29:20 PM Owner:system Version: 1/1/1970 12:00:00 AM, Revision 29



Event Frames Structure

Configure the event frames structure to define when event frames are created,

Settings
(4 Interface Selection

@ Server Information

@ Templates

(2 Time Settings

(@ Operational Settings

lud Save Settings
Options

@ Test Configuration

@ Service Configuration

@ Converter

& i ranspoT
Malt Transport Operation
Millstar
Millstar Operation
Mash
Mash Operation
Lauter
Lauter Operation
Pre-Run
Pre-Run Operation
Kettle
Kettle Operation
Hop Strainer
Hop Strainer Operation
Whirlpool
Whirlpool Operation
Wort Cooling
Wort Cooling Operation
Wort Heater
Wort Heater Operation
4 Huppmann Batch 2
Malt Transport
Millstar
Mash
Lauter
Pre-Run
Kettle

Hop Strainer

Whirlnanl

PIINT-2012-02

PIEFGENT - Pl Event Frames Interface Manager

on which template the event frames are based, and which elements and attributes are associated with the event frame.

m Reference elements

Configuration name Whirlpool

Select event frame template  Whirlpool

Active point

Tag name B2_BH_HM_WP1/Active_Batch

Behavior ) Pulse @ Step [ Include zeroth state (continuous)
Strings indicating zeroth state Batch 2, Batch 3, Batch 4, Batch 5, None
Name new Event Frames using:

O Active point value

®) Static name: Whirlpool

) Pl Point value:

Attribute name Configuration Value

Pl Point search

Go to Templates J




o \P|-2012-01\Deschutes Brewery - Pl System Explorer — X
File Search View Go Tools Help
@ Database [ Query Date + (© @ fo Back () ]H,/ Checkln %) @ Refresh |—| New Event Frame =] New Attribute lSean:h Event Frames o~ I‘
Event Frames 26355_Black Butte i
.- b= 26354 Black Butte A || General Chid EventFrames Referenced Elements Attributes
26355_Black Butte Excluded attributes are hidden. Group by: [] Category [[] Template
Filter pel 'l | Name: |Accumu|abed Dissolved Oxygen |
2| 4| 3|8/ Name 4| Value & A Description: | |
B | ] Accumulated Oxygen Addition 549.5723g Properties: {m> v ]
B | &l Accumulated Wort Plato 1469849 Categories: | &
8 | =] Accumulated Wort Volume 143.1813 bbl Default UOM: ‘gram
® | ¢ Diuton 0 bbl Value Type: Single |
. }={ OP_LT_DEEPCUT:1 8 | ¢F Primary Cooling FV Fu42 Vaie: [#12.1153 |
OP_LT_2NDW:1 Data Refes s ormula
LR B () Category: Batch Details eference: [ 2
B | =] Effidency 88.96748 % S ‘
A=, \EventFrames[@Name=Wort Cooling] |Accumulated Dissolved Oxygen;[A]
< f=f OP_LT_2NDW:5 B | &l ExtractRecovery 89.05452 % ® [ nal | ygen; [A]
o =i OP_LT_2NDW:6 - A z
-t ] =
e OP LT 2NDW:7 Z] Spent Grain Moisture 79.23293 %
o o OP_LT_2NDW_FIN: 1 =] Category: Malt Transport
B | =] Maltol Briess Chocolate 2-Row: Sack 3- 341lb | None- Olb
= ] =] Malt 02 Bairds Chocolate 2-Row: Sack 2- 234b | Sack 2- 111b N
e i OP_LT_END: 1
- F== Pre-Run 8 | =] Malto3 GW Pale 2-Row: Silo 3- 3228lb | None- 0lb
- = Wort Heater Z z
. b= Kettle Boil 8 | =] Maltos GW Malted Wheat: Silo 5-833lb | None- 0lb
- = Whirlpool B | =] Maltos GW C-75: Silo 9- 771l | None- 0lb
== Hop Strainer
- = Wort Cooling B | =] Maltos Briess Cara-Pils: Silo 11- 842 | None- 0lb
8 | =] maltoz GW Pale 2-Row: Silo 3- 1996lb | None- Olb
B | =] Maltos None: None- 0lb | None- 0lb
= OP_WC_C3_END:1 -
[ b=={ 26356_Black Butte B | ] Maltog None: None- 0lb | None- Olb
(¥~ (= 26357 Black Butte a8 | =l Malt 10 None: None- 0lb | None- 0lb
(- == 26358_American Wheat v
'''''''' B | ¥ Malt Transport Batch ID 26355.PTR.MALT
(3 Elements
— =] Category: Meta Data
= ] =] Duration 8.135834h
1] Library
a E
m Unit of M. = =] Formula Black Butte .
a % < > Limits Forecasts

26355_Black Butte Modified:4/9/2018 2:18:50 PM Owner:BREWERY\svc.piaf



OSisoft

Pl Vision © NewDisplay | m | BREWERYWiotich | @

ES Lauter - E
Differential Pressure (inH20) X
[40

Events

Automatically refresh the list

® Wort Collection 2017-09-07 14:18:11 723 (24986 FS) 30
Wort Collection 2017-09-07 12:07:45.937 (24985.FS)
Wort Collection 2017-09-07 09:57:40.313 (24984.FS)
Wort Collection 2017-09-07 07:48:19.029 (24983.FS)

¥ Wort Collection 2017-09-07 0! 4 34 527 (24982.FS)
9/7/12017 5:04:34 AM - 9/7/2017 7:20:

Wort Collection 2017-09-07 02:54:40.339 (24981.FS)
Wort Collection 2017-09-07 00:51:08.966 (24980.FS)
O Wort Collection 2017-09-06 20:29:40.684 (24978 FS)
A Wort Collection 2017-09-06 18:19:05.988 (24977 FS)
V Wort Collection 2017-09-06 16:07:56.300 (24976.FS)
% Wort Collection 2017-09-06 13:57:43.985 (24975.FS)

Attributes

Wort Collection 2017-09-07 05:04:34.527 (24982 FS)
Batch Info

[= Batch ID: 24982.FS

[=] Formula: Fresh Squeezed
Process Value r600
(=] Deep Cut Count: 2 b
Duration: 135.6 min

Vaximum Plato: 20.888 °P
Minimum Plato: 6.0806 °P

arge Water Total: 58.749 bbl

[=] Volume: 155.1 bbl




Brewing with the Pl System

Reduce spreadsheets, product no

conformities, decreased yield, and

Ié)stt time associated with'delays in
ata.

* Manual data entry in complicated
spreadsheets could result in
miscommunication across shifts.

* Biological processes are difficult,
costly, or impossible, to track in
real-time.

0Slsoft.

PlWorld san rrancisco 2018

Deschutes Brewery wanted to provide Real-Time
data and analytics to Brewers and Quality Technicians
in order to increase efficiency and improve the quality
of beer for our fans.

Create dynamic, real-time displays
for operators that leverage a variety
of Pl System tools.

Asset Framework
Asset Analytics
PI Integrator for Microsoft Azure

Pl Vision

Reduction of time spent on
generating spreadsheets, lost time,
and non-conformities associated
with bad or missing data leads to
increased cellar capacity.

* 4% decrease in total fermentation
time.

» 2% decrease in diacetyl rest time.

#OSlIsoftUC  #PIWorld  ©2018 OSisoft, LLC




Contact Information

» Kyle Kotaich
 Kkotaich@deschutesbrewery.com
« Operations Technology Lead

« Deschutes Brewery, Inc.

OSlsoft.
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Mercli iﬁﬂl iﬁﬂt
Danke

Cnacmbo Gracias
i Thank You
ZAFSEL|C} HOhES
Grazie Obrigado

OSlsoft.
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Questions

Please wait for the
microphone before asking
your guestions =

State your :
name & company

§'ﬂ 0Slsoft.
PI WOI’|C| SAN FRANCISCO 2018

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

_ Ao iore
* View the latest agenda and create your own

* Meet and connect with other attendees

search OSISOFT in the app store

#OSlIsoftUC  #PIWorld  ©2018 OSisoft, LLC
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Conference Theme & Keywords

AnalyticsE"EfEY Management _ Security
Regulatory Compliance | Ime Series Real-time Event Frames

Digital Transformation

. Open System . Asset Health - T
Operational IntelligenCeauiy ot sy atar oty

i : Proocsl scalabiity Partner
|nfr§§?u%%mg?agaﬂig: %CﬁterpriseyAgreement
Business Impact Opgrational Efficiency Sl
Enterprise  Connected Servicges Ecosystem

Pl SystemVisualization ~ Asset Framework
Millions of Streams Blg Data Future Data
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