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NET Applications with Pl

« Whatis .NET?
« How does .NET fit with PI?

» A few examples:

* Filtering real-time data for Prediction (Optyxx)
« Monitoring catalyst performance (Haldor Topsoe)
 Tracking the corporate plane (OSlsoft)

* Limitations & new developments
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What is .NET?

» Microsoft technology set for connecting
Information, people, systems, and devices

* a.k.a. .NET framework
» Uses XML web services — individual
applications that connect to each other over
the Internet
- XML = formatted text messaging
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What i1s .NET?

Services

S |— Developer
Tools

— Servers
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What i1s .NET?

XML Web Services
Smart - applications

- Clients _
- used with other XML
web services

- used with “smart

clients”
XML Web
Services
D | Example:
T[ﬁnper Microsoft MapPoint
— Servers
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What i1s .NET?

Smart” Clients

_ Smart - Access & use XML
Clients i
web services

- application software
- & operating systems
- PCs, PDAs, etc.

XML Web
Services

| Example:

— L Devel :

T;;E “PE Windows XP
— Servers
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NET & PI

- The PI System is being designed to
provide information as a .NET server

- Examples:
* PI ICE: provide displays etc. as web services
« PI UDS: provide data as a web service

« Users can already write their own .NET applications
to work with PI

- Examples:
- Data Screening Application
« Catalyst Monitoring Application
 Flight Tracking Application

t“ Microsoft .NET and OSlsoft PI
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Data Screening Application (Optyxx)

* Optyxx delivers real-time performance
management services to paper mills

* Industrial Evolution has developed OSlsoft-
based infrastructure for Optyxx applications

- Data collected in real-time from paper mills
* Applications run on central server
+ Output stored back in PI for viewing/transfer

* Rigorous modeling techniques used

» Requires high-quality real-time data from mill
- Data screening application is key component

t‘ Microsoft .NET and OSlsoft PI
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Data Screening Application (OptyxXx)

- Data Screening scope:
» Monitor key input variables
* Apply user-defined rules
- Store adjusted/approved data

« Sample application
- East coast paper mill
+ 523 points
+ 10-second monitoring cycle
* 1-5 rules applied per variable

t‘ Microsoft .NET and OSlsoft PI
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Data Screening Application (Optyxx)

MS-Access

Rule configurations: _
{ Data Cleansing app: }

NT service (.NET)

Web Servers Application Sgrvers

ASP.NET page

{ User Interface:

Pl Data feeds model
( once/minute for automatic W w Data I/0O: }
L

execution in real-time PIl-API
N\
Optyxx | D
Application u
Optyxx App Server Pl Servers
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Data Screening Appl
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Data Screening Application (OptyxXx)

OFTY X Bode k

Microzolt Internet

Explotes
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flo E& Vew Favodes ook Hep hgden [) 2 @60 | ks
od B
Optyxx Paper Machine Analysis LogOut | Content | Layout | Settings
ULLLDUDDDB Tag Description Eng. Unit Upper Limit Lower Limit Delta Up Delta Down Deadband (hrs
[T T T[T 054L-27-HCOB16A0P 98V Cldy To Windr TP&Rf Trk % 100.00 0.00 0.20 0.20 5.00
[T T T[T 054L-27-HCOG16B 9 Futr Mu To Sv Cldy Chst % 100.00 0.00 0.20 0.20 5.00
[T T T[T 054L-27-HCO617 9 Futr Mu To Sv CIr Chst % 100.00 0.00 0.20 0.20 5.00
[T T T[T 054L-27-HCOG178 9 Tknr To Savall Clr Chst % 100.00 0.00 0.20 0.20 5.00
T T[T 054L-27-HCOB32A 9 PM Operator % Broke SP % 100.00 0.00 0.20 0.20 5.00
VW ¥ I |~ 054L-27-HCcos0ac TED TED 300 0 0 0 5
[T T T[T 054L-27-HCog16C TED TED 300 0 0 0 5
MM T[T 054L-27-Jc0408 TED TED 300 0 0 0 5
VMV V[ 0s4L27-Jc0471 9 HARDWOOD REFINER 1 KW Ky 700 0 0.20 0.20 5.00
V¥ V[V [ 054L27-Jc0481 9 HeRDWOOD REFINER 3 KW K 700.00 ] 0.20 0.20 5.00
VIV IV V[ 054L-27-0C0486 9 HARDWOOD REFINER 2 Kw Kw 700 0 0.20 0.20 5.00
V¥ MV [~ 054L-27-Jc0209 SPARE PINE REFINER KW K £00.00 0.00 0.20 0.20 5.00
|7 [7 |- 054L-27-KC04g22 9 HARDWOOD RAW STOCK CONS. % <] 3.00 0.20 0.20 5.00
l_ 054L-27-KC0432 9 HW BL CHEST CONS. % =] 3 0.20 0.20 5.00
054L-27-KC0453 9 COATED BROKE CHEST CONS. % (<] 3 0.20 0.20 5.00
57 89 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 28 29 30 31 32 33
The user can
enable & disable ...or change any rule
rules. .. limits as required
OB A Optimizing Paper Mill Operations. S
P yXX Minimum Risk. Maximum Profitability. g j
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Catalyst Monitoring Application (HT)

- Haldor-Topsoe sells catalyst and catalyst-
monitoring services to process plants

* Industrial Evolution has developed OSlsoft-based
Infrastructure for hosting of Haldor-Topsoe
monitoring calculations

- Data collected in real-time from process plant
 Applications run on central server
+ Output stored back in PI for viewing/transfer

* Proprietary “secrets” used in H-T models
* Engineers review & adjust incoming data
- Select data suitable for analysis & run models

) wousTh,
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Catalyst Monitoring Application (HT)

- Data Presentation scope:
* Present real-time & historical hourly-averages
* Allow engineer adjustment of collected data
- Store adjusted data for model use

« Sample application
» Gulf coast oil refinery
« 463 PI points collected
» 1-minute data collection frequency
« Approx. once-a-week data viewing & use

) wousTa,
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Catalyst Monitoring Application (HT)

Application Servers

This copy of
the app is used
AP ActiveX for recalc’s

— COM Object
WS

[ User Interface: Web Servers

ASP.NET page <>

\

r Data 1/O:
Proprietary \J __ PIARI }
application
code wrapped HT -
in VB DLL

ACE/MDB Servers Pl Servers

t‘ Microsoft .NET and OSlsoft Automatic execution on
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Catalyst Monitoring Application (HT)

/3 Demo - IE Applications Site - Microsoft Internet Explorer

‘ File Edit View Favorites Tools Help '
| GBack + = - (D 7} | Quoearch [EiFavorites redia 4 | 5\ S - [

& System
== Requirements

Customer Refinery — Diesel Hydrotreater
Input Data Validation Table — Daily Averages

Tablet

Date i IBP MeABP 10 i B2UDT Nivf Sout  %Coker

09-Apr03 159 477 654.7 50.0 1295 4755 3145 4007 4827 514.7 547 .0 5824 6249 661.0 931.3 0.66 273 004 003594 269
10-Apr03 159 a77 658.0 500 139.5 4755 3145 409.7 482.7 514.7 547.0 5824 6249 661.0 9304 0.66 287 0.04 00361 279
11-Apr03 156 477 6526 504 1349 4729 3104 4056 4796 5123 5459 581.2 624.2 660.6 933.0 0.66 274 004 00347 286
12-AprD3 156 477 G663.6 496 1249 4729 3104 40568 4796 5123 5469 581.2 624.2 660.6 9346 0.66 284 004 00404 276
13-Apr03 156 a77 657.2 48.0 1349 4729 3104 4056 4796 5123 5459 581.2 624.2 660.6 9354 0.66 284 0.04 00388 301
14-Apr03 135 477 649.2 489 132.0 471.3 3123 4109 4794 5085 5404 5728 614.6 648.7 9338 0.66 274 004 00352 328
15-Apr03 135 477 640.4 50.0 132.0 471.3 3123 4109 4794 5085 5404 5728 6146 648.7 934.3 0.66 265 004 00272 282
16-Apr03  17.4 477 657.3 50.0 140.2 481.0 3164 4158 4864 5190 5546 588.6 632.7 6684 9332 0.549 273 0.20 0.0450 284
A7-AprD3 174 477 657.2 405 140.2 421.0 3164 4158 4864 5190 5546 5886 632.7 6684 9339 0.54 280 0.20 0.0292 307

5
i
S 18-AprD3 174 477 654.8 428.0 140.2 431.0 3164 4158 4864 5190 5546 588.6 632.7 6684 9347 0.54 278 0.20 0.0292 299
?' 19-Apr03 174 a77 658.1 406 140.2 481.0 3164 4158 4864 5190 5546 588.6 632.7 6684 9342 0.59 276 0.20 0.0362 204
20-Apr03 174 477 653.0 48.5 140.2 421.0 3164 4158 4864 5190 5546 5886 632.7 6684 9331 054 286 0.20 28213 33.2
21-Apr03 244 477 657 .1 430 1304 5152 1839 2368 2508 2738 2873 3005 314.7 326.3 9336 0.54 278 0.20 0.0412 31.7
22-Apr03 244 477 658.1 47.0 151.0 515.2 3435 4593 5306 5601 586.7 617.3 657.0 686.8 9336 0549 267 0.20 0.0403 207

Launch Calendar

144 | 09-Apr0z 22-Apr03 ﬂ
Data is retrieved for
dates as requested by
the user

Page loads all at once —
over 800+ separate PI-
API calls

| =
|&) Done = |_|0 Internet




Catalyst Monitoring Application (HT)

/3 Demo - IE Applications Site - Microsoft Internet Explorer = ||5|5]

‘ File Edit View Favorites Tools Help l
| GBack + = - (D 7} | Quoearch [EiFavorites redia 4 | 5\ S - [

& System
== Requirements

Customer Refinery — Diesel Hydrotreater
Input Data Validation Table — Daily Averages

Tablet

Date i IBP MeABP 10 Si0z  Bz2upT Nivf Sout  %Coker

01-Apr03 1982 362 6276 4.0 1359 493.0 3157 4318 5046 5368 5702 599.1 6438 675.2 928.2 1.14 175 258 0.0338 00
02-Apr03 1486 183 6235 40.0 164.0 478.1 32449 416.1 4352 5154 5468 5769 6194 6553 9285 021 17.0 0.19 0.3294 0.0
03-Apr02 1486 183 660.4 419 164.0 4781 3249 416.1 4852 5154 5468 5769 6194 6553 9316 081 281 0.19 0.0072 338

04-AprD3 84 183 6542 488 1323 4480  200'" d'"" S 517.3 5528 5035 6237 9320 081 274 019 00105 202
Edit Yalue
05-Apr03 2.4 183 6612 504 1323 4480  20¢ e 517.3 5528 5035 6237 9332 081 27.2 019 00092 202
eset value
06-AprD3 24 183 6578 501 1323 4480 20t 517.3 5528 5035 6237 0205 081 27.2 012 00194 268
| 07-Apr03  16.0 183 6532 509 1333 4783 341 DiscardRow 5512 5338 6241 6505 9314 081 25.0 019 00576 225
L 02-Apr03 160 183 653.8 50.0 1333 47a3 31, ResetRow 5512 5838 6241 6595 9313 081 26.1 019 00294 213
5
¥ 00-Apr03 150 477 8547 500 1395 4755 3% frendpaily value > 547.0 G 6610 9313 066 27.3 004 00354 269
§10-Apr03 159 477 6580 800 1395 4755 31 Trend Raw Value » 547 6610 9304 066 287 004 00361 2749
7 11-Apr03 156 477 6526 504 1349 4728 31( 545.9 :
Preview Output
12-Apr03 156 477 6636 406 1349 4728 31( 5459 0
Arrange Tables Authorized users can

review input data

edit any data points

discard individual points

discard entire rows

trend any variables

export any variable to EXCEL /
=l

Launch Calendar
-124d | 01-Apr03 12-Apr03 +12¢|

|&) Done [ |4 Internet



Catalyst Monitoring Application (HT)

/3 Demo - IE Applications Site - Microsoft Internet Explorer

‘ File Edit View Favorites Tools Help I
| GBack + = - (D 4 | Qsearch [GFavorites  “Media {3| BN S - [

System
™= Requirements

Customer Refinery — Diesel Hydrotreater
Input Data Validation Table — Daily Averages

Tablet
Date 600+ IBP MeABP 10 Si0z  Bz2upT N Sout  %Coker

01-Apr03 198 362 6276 4.0 1369 4930 3157 4318 5046 5368 5702 5991 6438 6752 90282 1.14 17.5 258 00388 0.0
02-Apr03 1486 183 623.5 40.0 1640 4781 3249 41641 4852 5154 5468 5769 6194 6553 9285 0.81 17.0 019 03299 0.0
03-Apr03 146 183 660.4 419 1640 4731 3249 41641 4352 5154 5468 5769 6194 6553 9316 021 281 019 00072 338

04-Apr03 84 183 654.2 489 1323 442.0 623.7 932.0 021 279 0.19 0.0105 292
05-Apr03  NA NiA NiA NiA NiA Nis NiA NiA NiA NIA NiA NiA NiA
06-Apr03 284 183 657.8 501 1323 448.0 623.7 9205 021 272 0.19 00194 268

| 07-Apr03  16.0 183 653.2 509 1333 4783 6595 9314 0.81 250 019 00576 225

\'s' 08-Apr03 160 183 653.8 50.0 1333 4783 6595 9313 021 261 019 00299 213
F 09-Apr03 159 477 654.7 50.0 1395 4755 6610 9313 0.66 273 004 00354 269
E 10-Apr03 159 477 658.0 50.0 1395 4755 661.0 9304 0.66 287 0.04 00361 279
S 11-Apr03 156 477 6526 504 1349 4729 6606 9330 0.66 274 004 00347 286

12-Apr03 156 477 663.6 406 1249 4729 660.6 9346 0.66 284 004 004904 276

PI quality flag allows tracking of

Lau

423|0r+003| - changes (edits, discards).

Users can also reset any changed
flags to original state as needed

|28 Done [ T O TR Tt



Catalyst Monitoring Application (HT)

‘3 Demo - IE Applications Site - Microsoft Internet Explorer B =& x|

‘Fde Edit View Favorites Tools Help

| GBack + = - (D ﬁl Qisearch [i]Favorites S Media €3| A S S E R

& System

== Requirements

Customer Refinery — Diesel Hydrotreater
|nput Data \/alidatinn Tahla — Nailv Averages

/2 Arrange Tables -- Web Page Dialog x|

Tablet Table 1 Table 2 Table 3

Date Nin B20T Feed 1 q 3 B2WABT Sin a5 RD Sin2 BZUDT Nivf Sout % Coker
01-Apr03 198 362 6276 410 1358 4830 31 DALY 2 6752 0282 144 175 258 00388 00
02-Apr03 146 183 6235 400 1840 4781 32 ?fa?: ; :: ,: 6553 9285 081 170 019 03244 00
03-Apr03 146 183 6804 419 1840 4781 32 20il RCYC 6553 9316 081 281 019 00072 338
04-Apr03 3.4 183 6542 439 1323 4480 29 f‘ 2 E” MT 6237 9320 081 279 0419 00105 292
05-Apr02 8.4 183 6612 504 1323 4480 20 = B::DDT EHPI‘IT 6237 9332 081 272 019 00088 292

06-Apr03 5.4 183 6578 504 1323 4480 20 SCFB 6237 9205 081 272 049 00194 268
07-Apr03 160 183 6532 509 1333 4783 34 : et
08-Apr03 160 183 6538 500 1333 4783 31

6595 9314 0.81 250 019 00576 225

QNCH

§595 9313 081 264 019 00204 213
[foo.apr0z 152 477 8547 500 1395 4755 3 DT 6610 9313 066 273 004 00354 260
E 10-Apr03 158 477 6580 500 1395 4755 31 ; : AR
11-AprD3 155 477 6526 504 1349 4728 3 : 801 DO TT
12-Apr03 155 477 6636 406 1349 4729 31 : WABT 6605 0346 065 284 004 00404 276

: Hz

661.0 9304 0.66 287 0.04 00361 279
6606 9330 0.66 274 004 00347 286

Data presentation E—
structure can be re- daorapos  r2ap0s  izal
arranged by user

|28 Done [ o I e e et



Catalyst Monitoring Application (HT)

3 Demo - IE Applications Site - Microsoft Internet Explorer

=181 x|

Table1

Date Confirm

09-Apr03
10-Apr03

11-Apr03
12-Apr03
13-Apr03
14-Apr03
- 15-Apr03
16-Apr-03
| 17-Apro3

3
j

18-Apr03
19-Apr-03
20-Apr03
21-Apr03

aoooooooonooon

22-Apr03

Once satisfied, users
can make information

available to others

RA

13
13
14
16
13
13
19
09
1.4
15

12
0.0
1.1

634.9
635.3
632.0
626.6
637.3
636.3
618.2
652.8
6339
6209
639.0
NiA
6434
646.7

36.3
36.3
371
371
371
36.7
36.7
365
365
365
365
365
371
371

System
™= Requirements

File Edit View Favorites Tools Help
GBack » = - @ 2} | Qoearch [iiFavorites @hmedia (4 | BN S - ]

Customer Refinery - Diesel Hydrotreater

858
858
720
720
780
720
720
86.7
24.3
243
843
243
26.8
288

324
31.4
333
347
357
34.4
34.7
336
343
351
349
335
339
34.0

595.58
584.30
591.96
598.22
596.08
590.51
593.38
600.66
598.10
524.91
599.490
592.89
596.63
5958.07

-14d | 09-Apr-03

B10OT
623.28
62692
622.00
630.47
628.39
520.01
620.18
630.12
628.90
52589
629.04
62535
630.43
5632.490

B2IT
600.75 654.72
602.11 65797
59693 65258
60552 66356
603.20 657.22
59502 64023
596.05 64937
60491 657.30
603.40 657.23
59995 654.76
604.10 653.10
5096.55 652.96
601.34 B657.06
60290 65307

Launch Calendar

22-Apr-03

1633.31
1606.22
1639.26
1851.98
1910.31
1793.03
1739.39
1782.59
1866.47
1916.32
1811.07
1853.42
1882.09
1939.52

812.02
811.23
739.45
74074
741.39
740.18
740.52
822.16
799.17
799.90
799.46
798.56
82357
242.19

Performance Parameters - Daily Estimates

956
955
959
954
956
95.7
96.6
94.2
96.3
96.5
956

-246.7

95.2
95.2

LHSY

27
27
27
27
26
26
2:7
27
27
26
27
26
26
25

1283 Done

4755
4755
4729
4729
4729
471.3
471.3
481.0
421.0
421.0
431.0
481.0
515.2
515.2

el vl el 5

MeABP G600+

159
159
156
156
156
135
135
17.4
17.4
17.4
17.4
17.4
244
244

9313
9304
933.0
9346
9354
9339
934.3
933.2
9339
934.7
934.2
9331
9336
9336

Feed

40.96
49.96
50.329
49.64
42.00
42.90
49.96
40.96
40.46
47.97
49.57
48.47
47 .96
46.96




Flight Tracking Application (OSlsoft)

 QOriginal design

* Use Microsoft MapPoint.NET
Collect data from PI
Call the web service
Get back a map based on our input
Display the map in an ICE web part

Lt Microsoft .NET and OSlsoft PI
/ —>¢>=> OSISOFT USERS CONFERENCE
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Flight Tracking Application (OSlsoft)

MapPoint.NET

- a programmable XML Web Service
hosted by Microsoft

presents cartographic & related data
Visual Studio .NET applications

use by creating a web reference to
http://service.mappoint.net/find-20/

« WSDL defined input details/structure
(WSDL = an XML description document)

t‘ Microsoft .NET and OSlsoft PI
OSISOFT USERS CONFERENCE
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Flight Tracking Application (OSlsoft)

* Problem
+ $15,000 subscription fee from Microsoft

* Actual implementation

+ Use Microsoft MapPoint server version
Collect data from PI
Call the application (once/minute)
Get back a map based on our input
Display the map in an ICE web part

t‘ Microsoft .NET and OSlsoft PI
£ OSISOFT USERS CONFERENCE

€ wousTI,




Flight Tracking Application (OSlsoft)

23 Airplane Tracker - Microsoft Internet Explorer provided by AT&T WorldNet Service =1a1x]
File Edit View Favorites Tools Help ‘i
Back + = - (D Zat | Qsearch [Favorites SliMedia @l B S E N
Address l@ http:/fwww,osisoftdemo.com/Dashboardfdashboard. asp?DashboardID=http: | fwww/DAYCatalog/ICE/Public/2%20-%204irplane%20Tracker | j (‘9 Go

-

Airplane Tracker Flight Details Photos

Dashboard View

ICE/Privatefice

Microsoft MapPoint Flight Record

E1ICEPublic 3,:' AR ST any T %,“' ==
B 1 - welcome \ Sy X5 59
B2 - Airplane Tracker Surte = > {

Flight Details
Phaotos
[ 3 - Building Monitor
4 - Cleveland Westher ‘
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Longitude

Flight Details

Descriptor

3 \ 5
5 o Y r
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Conclusions

- Early days, but .NET Is real
* .NET Is fast
* No hard stats yet, just first impressions

* .NET Is secure
« Complies with our standards and yours

* .NET will be a part of your future
» OSlsoft are moving to .NET very quickly

L‘ Microsoft .NET and OSlsoft PI
OSISOFT USERS CONFERENCE
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