Next Generation Pl SQL

From the OSlsoft Team (Bodo Bachmann, Engineering Manager)
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A little bit of history

 P| OLEDB Provider

« Read/write
« PI SDK based (multi-threading issues, no major enhancements)

« PI OLEDB Enterprise
« Read
« No integration of Data Archive
 Scalability and performance issues
« Complex queries (compared to Pl OLEDB Provider)

0OSlsoft.
PIWOfId SAN FRANCISCO 2018 #OSIsoftUC  #PIWorld  ©2018 OSisoft, LLC



B 0 AR ARRR S
Next Generation Development Goals

« Performance and scalability

* Review data model
« Reduce query complexity
« What are top use cases (use customer feedback)
« Address known issues (e.g. timestep data type, Pl time literals)

* Infrastructure to support multiple standards and thin clients
« Works across WAN and different time zones
* Review security and authentication
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Real-Time Query Processing Engine

 Part of the Pl Server integrated install kit

@@ PI Server 2018 (Administrator) O x

 Optional

Select the features to install.

Maintenance Features: Feature Description:
Feature Selection
Server Role Features PI SOL Data Access Server (RTQP Engine). Already Installed - Version: 1.6.18061.3.
Feature Rules 4 [7] AF Server
Installation Progress 4 E] AF SQL database scripts
Complete AF SQL script execution Prerequisites for selected features:
4 [/] Pl AF Application Service I Already installed:
RTQP Engine To be installed:

> [E] Pl Data Archive
[:] Pl Analysis Service
[C1PI Notifications Service
[CIPI Indexed Search Crawler
PI Web API Core Services
PI System Directory
Shared Features
4 [#]PI System Explorer
Management Plug-In
[:] AF Collective Manager
/L. Pl Builder

Disk Space Reguirements:
Drive C: 600,0 MB required, 102,1 GB available.
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Client Installation

PI SQL CLIENT - X

* No AF SDK dependency Welcome to the Pl SQL CLIENT Setup

« PI SQL Commander Lite
iIncl. Query Compendium

As part of thes installation, the setup may need to mstall or upgrade
supporting software por to and following the man installation. The
folowang software will be installed or upgraded as necessary. If needed
peerequastes are messing. installation will not continue

Module Name Module Version = Status

Microsoft NET Framework 462 Setup 4615850 Instabec
Microsoft Visual C++ 2017 Redstnbutadb . 141029017.0

Microsoft Visual Ce+ 2017 Redistnbutab.,.  14,10.25017.0

P1SOL Chert OLEDB 2018 BETA (x85) 40181004

P1SOL Chert OLEDB 2018BETA(64) 40181004

F1 SQL Commander Lite 2018 BETA (x86) 4.1.18100.1

F1 SOL Commander Lite 2018 BETA (x64) 4.1.181001

[ ok | conce
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Connection and Connection Options

 AF Database names can be browsed

when PI Directory Service 15 Data Lk Propertie x
and Pl Web API Core Camnecton Advanced Al
1 1 i ; The this indtial fiot thi of data To ed
Services are configured ) Data Link Propertes X viton seloc proper.BemchooseEA Vet besow.
. Provider Connection Advanced Al - -
* Time Zone support L
Data Source Cornact Timaout ]
AF Server: [ FRapEV-TO-AF2 \ Data Sowrce MuGeeen
Extended Propertes
AF Database: [ |V| Initial Catalog Mastar
ﬁ“ o "
L Locato FRADEV-TO-AFZ
Authentication P1 System Directory S
A Trusted connection Pariet Saciunty s
Prodacol Oedeer HepeSoap 5464, NetTop 565
User Name: Cwery Dale Latest
Time Zone lecal
Password:
User 1D
Bl Vot
I
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Catalogs and Schemas

« Connection = AF Database
* Elements and Event Frames
« Attributes and Data

» Categories and Templates

» Template based TVFs

» Multiple Value columns

» Navigation columns
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Simplified Queries

Denormalization

|J _Element

4 [_JColumns
7 1D (Guid. not null)
[Z] Name (String(2000). nat null)
[Z] Description (String(2000). null)
é Comment (String(2000), null)
E Rewision (Int32, not null)
[=]HasChildren (Boolean. not null)
[Z] PrimaryPath (String(2000). not nuII}I
& Template (String(2000). null) I
E Created (DateTime, nat null)
[Z] CreatedBy (String(2000). not null)
[Z] Modified (DateTime. not null)
[£] Modified By (String(2000). not null)
[£] TemplatelD (Guid. null)
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SELECT eh.Path + eh.Name Element, et.Name Template
FROM NuGreen.Asset.Element e
LEFT OUTER JOIN NuGreen.Asset.ElementTemplate et
ON et.ID = e.ElementTemplatelD
INNER JOIN NuGreen.Asset.ElementHierarchy eh
ON eh.ElementID = e.ID
WHERE et.Name IN ('Boiler', 'Heater")

SELECT e.PrimaryPath + e.Name Element, e.Template
FROM Master.Element.Element e
WHERE e.Template IN ('Boiler', 'Heater')
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Simplified Queries

EXtenSIOﬂ SELECT eh.Path + eh.Name Element, et.Name Template, ea.Name Attribute, s.Time, s.Value
: FROM NuGreen.Asset.Element e
@gzzm LEFT OUTER JOIN NuGreen.Asset.ElementTemplate et ON et.ID = e.ElementTemplateID
? 1D (Guid, not il INNER JOIN NuGreen.Asset.ElementHierarchy eh ON e.ID = eh.ElementID
] Path (String(2000). not nul) INNER JOIN NuGreen.Asset.ElementAttribute ea ON eh.ElementID = ea.ElementID
E!Z?;i.?lfl"?éf,f’fi’;;;f“n‘ﬂo INNER JOIN NuGreen.Data.Snapshot s ON ea.ID = s.ElementAttributeID
5] ValueType (String(2000), not null WHERE et.Name IN ('Boiler', 'Heater')
() TraitType (String(2000). nat nal) AND eh.Path = N'\NuGreen\Houston\Cracking Process\Equipment\’
[Z] IsConfigurationitem (Boalean. not null) ORDER BY 1

é IsHidden (Boolean. not null)

E IsManualDataEntry (Boolean, not null)
[Z] DataReference (String(2000). null)

=] UnitOfMeasure (String(2000), null)

=] ValueTimeStamp (DateTime. nat null)
E Value (Variant, null)
[Z] Value_Int (Int&4, null}

i"a‘“@““b‘“m“”'e‘”“”’ SELECT e.PrimaryPath + e.Name Element, e.Template, ea.Name Attribute,

=| Value_String (String(2000), null .

EVﬂ\ue:DalegTwine (Ei:leTinza, nu)l\] €a. ValueTlmeStamp) €a. Value

2] ValueStatus (Int32. not nul) FROM Master.Element.Element e

E‘5"3'“"-""”“"5‘9"(3“““**'”-"°“'““> INNER JOIN Master.Element.Attribute ea ON e.ID = ea.ElementID

=|1sValueGood (Boolean, not null) f . 1 f 1

E\SVaIue()uEsllonable(Eﬂulean_nDInu\I) WHERE e.Template IN ( BOller‘ ) Heater‘ )

(] IsValueSubstitued (Boolean. not nul) AND e.PrimaryPath = N'\NuGreen\Houston\Cracking Process\Equipment\'
=] ValueError (String(2000), null) ORDER BY 1

[Z] TemplatelD (Guid. null)
(=] ElementlD (Guid. not null)
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Attribute Values and Data Types

* Only the Value column is always populated
« Unlike in PI OLEDB Enterprise, at max one native type is filled

Results i} Messages
Name Description TimeStamp ValueType  Value Value_Int  Value_Double Value_String Value_DateTime IsValueSubstituted
1 Feedrate Tag 1970-01-01 00:00:00.000 = String SINUSOID SINUSOID False
2 Fuel Relative Fuel Gas Use per ton of Feed 2018-03-12 15:52:14.302 Double 1000 1000 False
3 Water Savings Current percent savings in energy use. 2018-03-12 15:52:14.302 Double -1920.20202020202 -1820.20202020202 False
4 | Fuel Savings Current percent savings in energy use. 2018-03-12 15:52:14.302  Double 48.9535477284329 48.9535477284329 False
5 WaterTarget Water use target based on 98 % of 2007 use. | 1970-01-01 00:00:00.000 Double 4851 4851 False
6 FuelTarget Fuel use target based on 98 % of 2007 use. 15970-01-01 00:00:00.000 Double 1919.82 1919.82 False
7 Process Feedrate 2018-03-12 15:52:14.302 Double 94.894172668457 94 894172668457 False
& | Water(2007) 2007 Water Use 1970-01-01 00:00:00.000 Double 485 495 False
£ Fuel(2007) 2007 Fuel Gas Use 1970-07-01 00:00:00.000 Double 1959 1959 False
10 | Water Make-Up Water Use per Tan of Feed 2018-03-12 15:52:14 302  Double 1000 1000 False
11 | Process Process Name 1970-01-01 00:00:00.000 = String Cracking Plant Cracking Plant False
12 | Plant Plant Name 1970-01-01 00:00:00.000 = String Houston Houston False
13 | Model Manufacturer Model 15970-01-01 00:00:00.000 = String BX-414 BX-414 False
14 | Manufacturer Equipment Manufacturer 1570-01-01 00:00:00.000 = String Borne Engineering Bome Engineering False
15 | Make-Up Water Tag | Make-Up Water Pl Tag 1970-01-01 00:00:00.000 | String SINUSOID SINUSOID False
16 | Water Flow Make-Up Water Flow 2018-03-12 15:52:14.302 Double 94.894172668457 94 894172668457 False
17 | Installation Date Installation Date 1970-01-01 00:00:00.000 DateTime 5/16/1985 6:00:00 AM 1985-05-16 06:00:00.000 | False
18 | Fuel Gas Flow Tag | Fuel Gas Flow Pl Tag 1570-01-01 00:00:00.000 = String SINUSOID SINUSOID False
19 | Fuel Gas Flow Fuel Gas Flow Rate 2018-03-12 15:52:14.302  Double 94.894172668457 94.584172665457 False
20 | Burner Burner Model 1970-01-01 00:00:00.000 = String TZ-14 TZ-14 False
21 | AssetName Asset Process Name 1970-01-01 00:00:00.000 = String High Pressure High Pressure False
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Sample Queries and Performance

File Edit View Tools Help

2 NewQuery | ¥ Execute @ |3

1 3| @, Query Compendium

Object Explorer
EBlesnnn

v X

Query2.sql - FRADEV-T2-AF210*

SELECT top 3000 e.Name, sSP.ValueStr "Service Point”, sY.ValueDbl "Y",

4 [JJOLEDB Data Sources
4 EIPI OLEDB Enterprise

[J BACHMANNBPC

| BoDOZPC

| BoDOT7910

| FRADEV-D3-AF1

|J FRADEV-TO-AF1

|J FRADEV-TO-AF2

|} FRADEV-TZ-AF210

| J FRADEV-T2-AF25

|J FRADEV-T2-AF26

|J FRADEV-T2-AF27

|J FRADEV-T2-AF275

| J FRADEV-T2-AF28

|J FRADEV-T2-AF285

| ) FRADEV-T2-AF29

| J FRADEV-T2-AF295

| J FRADEV-T2-AH1/PIFD

|J FRADEV-T3INTI

| J FRADEV-T4-HA1

|J FRADEV-TE-TC2

> {@PI OLEDB Provider

4 [JIPISystem (CTP)
[ bodot7910INuGreen
|J FRADEV-TO-AF2\NuGreen
| FRADEV-TO-AF2\Type A
| J FRADEV-T2-AF210\NuGreen
| FRADEV-T2-AF210|0NEMILLION
| FRADEV-T2-AF210\PIEFGEN

lB FRADEV-T2-AF210\PIFD24L

|J FRADEV-T2-AF210|PIOLEDBENT Tests
| fradev-t2-af205\NuGreen
| fradev-t3-int1.dev.osisoftintiNuGreen
|J kmitawpc-2100\DsteTime
) EJ/ODBC Dats Sources

OSlsoft.

FROM Element e

INNER JOIN ElementAttribute eaSP ON eaSP.ElementID - e.ID
INNER JOIN ElementAttribute eaX ON eaX.ElementID - e.ID

INNER JOIN ElementAttribute eaY ON eaY.ElementID = e.ID

INNER JOIN Data.Snapshot sSP ON sSP.ElementAttributeID = eaSP.ID
INNER JOIN Data.Snapshot sX ON sX.ElementAttributeID - eaX.ID
INNER JOIN Data.Snapshot sY ON sY.ElementAttributeID = eaY.ID
INNER JOIN ElementTemplate et ON et.ID - e.ElementTemplateID
WHERE eaSP.Name - 'ServicePointID

AND  eax.Name = 'X'

AND  eaY.Name = 'Y’

AND sX.ValueDbl BETWEEN 2210000. AND 2220000.

AND sY.ValueDbl > 3900@0. AND sY.ValueDbl < 400000.

AND et.Name = 'SilverSpringheter’

ORDER BY Y DESC, Name -- North to South

esults | |3 Messages

sX.valueDbl "X"

Name: Service Point Y X

1 | SilverSpring_NP_ab00dd10027¢
2 | SilverSpring_NP_ab00dd 100040
3 | SilverSpring_NP_ab00dd1002b4

SPE_ab00dd10027f | 399999.364297941 | 2213255.1212611
SPE_ab00dd100040 | 399998.395467848 2213695.82871303
SPE_ab00dd1002b4 | 399995.923031852 2215560.89486477

Query3.sql - FRADEV-T2-AF210\PIFD24L*

o x
SELECT top 3000 e.Name, eaSP.Value String "Service Point", eaY.Value Double "Y", eaX.Value Double "X" ~
FROM Element.Element e
TNNER JOIN Element.Attribute eaSP ON eaSP.ElementID = e.ID
TNNER JOIN Element.Attribute eaX ON eaX.ElementID - e.ID
TNNER JOIN Element.Attribute ea¥ ON eaY.ElementID - e.ID
WHERE eaSP.Name = 'ServicePointID'
AND  eax.Name = 'X'
AND  eaY.Name = 'Y’
AND eaX.Value_Double BETWEEN 2210000. AND 2220000.
AND eaY.Value Double > 398000. AND eaY.Value Double < 480000.
AND e.Template - 'SilverSpringMeter’
ORDER BY Y DESC, Name -- North to South
Name Service Point Y X ~
1 | SilverSpring_NP_ab00dd10027f | SPE_ab00dd10027f = 399999.364297941 22132551212611 =
2 | SilverSpring_NP_ab00dd100040 = SPE_sb00dd100040 399998 395467848 2213695 82871303
3 | SilverSpring_NP_ab00dd1002b4 | SPE_ab00dd1002b4 | 399995.523031852 2215560.39486477
4 | SilverSpring_NP_ab00dd10013e | SPE_ab00dd10013e = 399992 44567661 2215416.38399895
5 | SilverSpring_NP_ab00dd1002e9 | SPE_ab00dd1002e9 399992.336096764 2215277.20087835

@ Query executed successfully

‘ FRADEV-T2-AF210\PIFD24L (Pi System) | 00:00:02.119 ‘ 2121 rows
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Roadmap

« Q2/2018:
« PI1 SQL Client with OLEDB
« Pl SQL Data Access Server (RTQP Engine)

* Q4/2018:
« PI1 SQL Client adding ODBC and JDBC support

e Later:

 Direct Tag based queries
* INSERT/UPDATE/DELETE for Event Frames and Attribute/Tag data
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Questions

Please wait for the
microphone before asking
your qguestions 2

State your ;
name & company

OSlsoft.

PI WOI’|C| SAN FRANCISCO 2018

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSlsoft Pl World Conference 2018

. . /'«bpSmn‘
* View the latest agenda and create your own

* Meet and connect with other attendees
B WML

search OSISOFT in the app store
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Pl SQL Family

 Bodo Bachmann

« Bodo@osisoft.com

* Engineering Manager Europe
« OSlsoft

0OSlsoft.
PIWOfId SAN FRANCISCO 2018 #OSIsoftUC  #PIWorld  ©2018 OSisoft, LLC



Mercli iﬁj iﬁﬂ
Danke

Cnacumnbo Gracias
. Thank You
AL C} HOOMNES
Grazie Obrigado

Optional: Click to add a takeaway you
wish the audience to leave with.
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