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Presented by Lily Wong, Field Service Engineer
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. Architecture and
Best Practices
for Pl Systems
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Topics

Upgrading to PI . _
System 2012 Architecture Best Practices

 Why Upgrade « Hardware and * Pl Server

* How to System Sizing e Interfaces
Upgrade - Virtualization . AF

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 3



Pl Server

Upgrading to
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What’s New in Pl Server 2012?

» More efficient use of RAM
» More efficient use of archive space
» Better management of connections

Performance
& Scalability

 Auto recovery of corrupted queues

\islprele[srz Lol [TVAS « Streamlined backfilling process
(hours, not weeks)

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC



Pl Server 2012 Performance

(W 2010r3 \,

2012

I Max Point Count ~ 5M tags
I Max Data In Rate 500K ev/sec

I Max Point Count  2M+ tags
I Max Data In Rate  <100K ev/sec

I Max Data Out Rate <5M ev/sec I Max Data Out Rate SM ev/sec

I Online Archives ~ 2-5K files I Online Archives  >10K files
Real-time Updates 200K signups Real-time Updates  >3M signups
Point Changes <10 pt/sec Point Changes >500 pt/sec
Startup Time >20 minutes Startup Time <2 minutes

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 6



Point Count

Offline Archive Tag Creation

Data In Data Out

Pl Server 2012

m Pl Server 2010

Backup/Shifts Tag Searching

Updates

OS|SOft. REG'ONAL SEM'NARS 2012 © Copyright 2012 OSlsoft, LLC. 7



Upgrading to Pl System 2012

3 I * « P| Asset Framework is a
required component since Pl
Server 2010

l @ Primary server of a collective
@ Secondary server
SQL Server ﬂ Express

License: 4 Standard
\7 Enterprise

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC



| want to upgrade to Pl System 2012
but...

...my current P| ...l don't have

Server Is 32-bhit AF

: : ...for a ...for a
...on 64-bit § ...on 32-hit
0S oS small Pl large PI

System System

OSlsoft. REGIONAL SEMINARS 2012



Why 64-bit?

Use All 32-?(it 0S on|¥
MakKes use 0O
Your RAM 4GB
Larger File 32-bit OS FSC
is 960MB
SyStem 6A|fbit OS can
CaChe use all the RAM

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft  LLC,



...My Current Pl Server is 32-bit

KB

Article # KB00530

Upgrading to 64-bit PI Server while moving to 64-bit hardw

Product: PI Server
Version(s): 32-bit to 64-bit PI Server 2010 and later
Platform: Windows All
Issue
You currently have an old, 32-bit version of the PI Server installed. You

then upgrade to the latest PI Server version. This procedure assumes tl
32-bit version on the old hardware. Upgrades will be isolated to the new
to the old version in case something unexpected goes wrong with the m

Review the following factors prior to upgrading:

Except as noted in the table below, when moving a PI Server, yo
as was on the original hardware before moving the databases. Fr
installed on the original hardware, you must install PI Server 3.4
move.

Because you will need to install an old PI Server version on the r
Technical Support to get the old installation kits. Some older PI £
Center; howewver, most older installation kits require a manual o
Upgrading to PI Server 2010 or later may reguire a number of p
and PI Asset Framework (PI AF) 2010 and later; synchronization
security settings on the PI AF and PI Server computers.

Before upgrading to PI Server 2010 or later, the PI MDB to AF Pr
PI Server.

If vou are maoving a PI Server collective, the current PI Server d
Refer to known issue 236340518 for a discussion of the differen

Solution

Upgrade Table for Moving from 32-bit Hardware to 64-bit Hardware

Source 32-bit server Actions on target 64-bit machine

Any 32-bit PI Server version # Install PI Server 3.4.375.99 64-bit on target machine
between 3.2.357.8 and * Mowve PI Server.

3.4.375.38. ® Upgrade to latest PI Server version

MNote: Moving from an old PI Server version (between 3.2.357.8 anc
3.4.375.38) directly to 3.4.375.99 is the exception to the rule. Und
other circumstances, you should move PI Server database files only
between exact same versions of the PI Server.

PI Server 3.4.375.80 32-bit or # Install PI Server 3.4.375 64-bit on target machine. Use the e

3.4.375.99 32-bit same version of the PI Server that was installed on the 32-hi
Server machine. (For example, if 3.4.375.80 32-bit was instal
the source PI Server, you should install 3.4.375.80 64-bit on
target PI Server. If 3.4.375.99 32-bit was installed on the 32
Server machine, you should install 3.4.375.99 64-bit on the t
Server.)

e BAma s DT o e

OS|SOft. REG'ONAL SEM|NARS 2012 © Copyright 2012 OSlsoft, LLC. 17



...1don’t have AF

Install SQL
Server Install Pl AF

Enterprise
grade SQL
Server
Installation

Devote a
machine (or
several) to AF

EXxpress on on the same
the Pl Server machine
machine

OSlsoft. REGIONAL SEMINARS 2012 © copyright 2012 OSlsoft, LLC. 12



Get AF

L

__ * Pl AF has two components
| ) — AF Server

&& — SQL Server Database
| ;

l @ Primary server of a collective

SQL Server a Express
— 3 3
-ﬁ License: aStandard

(A Enterprise

@ Secondary server

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSisoft, LLC. 13



Small AF (<10k Assets) Larger AF (>10k Assets)

Pl Process Control
Network

» I » O Primary server of a collective
S5QL Server WE)'P"ES\S
License: R standard . Secondary server
uEnterprise
SQL Server . Expfess
License: a Standard
A Enterprise
14‘
4




Help!!!

OSISOft_ Field - On-site or remote service. Typically a 4 day
Service job.
: * Practice with the product in a controlled
Public Classes environment.
YouTube » Step-by-step walkthrough. (Not a substitute
Walkthroughs for documentation)

OSilsoft Technical
Support

* If there are problems during the upgrade.

OSlsoft. REGIONAL SEMINARS 2012 © copyright 2012 OSlsoft, LLC. 15
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Hello! Today we are going to do a PI Server upgrade. We have a

32-bit PI Server, running version 3.4.380 SP1l. we want to upgrade
to the latest PI Server, PI 2012. we also want to use the 64-bit
version. That means we need to move the PL, Server to a new
machine, because the current machine is a 32-bit andaws 2003

machine. I

Pl Server 2012

Step 1 (This Video):
Pl Server Move
Pre-2012 Pl Server >

OSlsoft Learning on YouTube
Moving a Pl Server:
Full Walkthrough

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 16
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Basic Hardware Guidelines

0. Windows = Latest OS (64 bits)
1. Memory = most bang/$
2. Storage = latency (IOPS)
3. Network = latency (RTT)
4. Computing = client workload
RAM Disk 10/s Network CPU Cores
Minimum 15KB Rate of Archived 100Mbps 4 + Active Client
per Pl Point Events/50 LAN Connections/5
Recommended  Enough to fit 2 full Rate of Archived 1-10Gbps 4 + Active Client
archives in RAM Events/10 + Read LAN Connections/2
Workload
(file system cache)
(based on desired (end-to-end latency (more with

client response time)

IS most critical)

multi-threaded clients)

OSlsoft. REGIONAL SEMINARS 2012

© Copyright 2012 OSlsoft, LLC.
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Pl Data Archive Hardware Sizing

Last Update: 3-0ct-2012
@ 2012 OSlsoft, LLC — Allrights resernsed

al

| Data Archive Ha

(‘PI Server P

=]

rdware Sizing

Expected Point Count

50,000 points

| PI Collective Nodes

node (no HA) |

[

Pl Interface Nodes Enter a value between Estimated Bandwidth per Interface Node 146 KB/sec
Pl Interface Scan Rate 5{ 500 and 20,000,000. Active Client Applications 10 applications |
Measurement Data Type f| (Please contact O3lsoft |gn) Average Query Ini
Average Data Compression for systems (g Average Query Ra H H
: . il pite — ) Expected Point Count 50,000 points

Online Data Time Range | Mwerage Points pe

Estimated Snapshot Rate 10,000 events/sec Estimated PI |I'ItE I-I:a{:E N{H:l B5 2 nﬂdEE

Estimated Event Size (on Disk) 6 bytes

Estimated Archiving Rate 5,000 events/sec PROCE. "OR PI IntE rfa{\_-E S-EEI'I RﬂtE EIW =T {G.E HI}

STORAGE Recommenc 4 ¢ Measurement Data Type float32 (6-digit precision)
Minimum Archive Size 100 MB {7} Physical, not e -

Recommended archivesize  [JIETE ve Average Data Compression 50 % (2:1)
Required Online Disk Space GB MEMORY . .

Estimated Archive Count 3,525 files/year U'I'Illl'IE Dﬂtﬂ TIITIE H-Ell'lgE 12“ mﬂnthE

Estimated Archive Volume
(per server node)

103 MB/hour
73 GB/month

DISK IfO
Minimum Disk Bandwidth
Minimum Disk Throughput

1 MB/sec
100 10 sec*

Recommended Disk Bandwidth MB/sec

() See "KB Article #oonx” for de

QETQIlS on now I

Recommended Disk Throughput m 10/sec*

Recommended RS
Estimz
Estimat

MNon-Cal

NETWORK
Mi
Recommended Ban

(%) See "Buffe

(£} See "Buffer and Bandwi

Estimated Snapshot Rate
Estimated Event Size (on Disk)
Estimated Archiving Rate

widt

dth Colculation™ spregdsheet for latency ¢

OSlsoft. REGIONAL SEMINARS 2012

Enter the desired number of

months to keep historical data
available online, Typical ranges
are 7 years (84 months), 10 yeal

© Copyright 2012 OSlsoft, LLC.
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Better Performance on Old Hardware

I Max Point Count 10K+ tags Dell OptiPlex

I Max Data In Rate  >40K ev/sec SX-26Q |

B Max Data Out Rate >100K evisec ?I;inbtlltu': Czlhg((aaclfluzre

I Online Archives ~ >1K files (1 CPU Core)
Real-time Updates >5K signups * 1GB 266MHz DDR RAM
Point Changes >50 pt/sec st 165 5.4K IDE HDD
Startup Time <1 minutes eBay ~ $30

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 21



(9 2012

I Max Point Count  20M+ tags

I Max Data In Rate 1M ev/sec

I Max Data Out Rate >10M ev/sec

I Online Archives >50K files

I Real-time Updates 10M+ signups
Point Changes 2,000 pt/sec
Startup Time <10 minutes

I Max Point Count

I Max Data In Rate

I Max Data Out Rate

I Online Archives

I Real-time Updates
Point Changes
Startup Time

(9 2012

SM tags
500K ev/sec
5M ev/sec
>10K files
>3M signups
>500 pt/sec
<2 minutes

(9 2012

I Points 10K+ tags

I Dataln >40K ev/sec

I Data Out >100K ev/sec

I Online  >1K files

I Updates >5K signups
Points  >50 pt/sec
Startup <1 minutes

OSlsoft. REGIONAL SEMINARS 2012

© Copyright 2012 OSlsoft, LLC.
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Virtualization
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Hardware Virtualization

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 24



Operating System Virtualization

Why are OSlsoft

Server consolidation
Improved availability and provisioning

customers using
virtualization?

OSlsoft Knowledge Base article
30620SI8

Consider shared resources implications

OSlsoft supports

virtualization

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 25



Operating System Virtualization*

Do not mix Use
virtual and qualified Test on the

Treat virtual Invest in
machines as enterprise-

if they were level
physical hardware
NEINES and software

physical on virtualization target
the same support platform
host personnel

OSlsoft. REGIONAL SEMINARS 2012 © copyright 2012 OSlsoft, LLC. 26



Virtualized Pl

Pl Server
Secondary

ACE
Server

Virtual Host A

Pl Server
Primary

AF Server

Virtual Host B

Virtual
Desktops
(Clients)

Interfaces

Virtual Host C




Application Virtualization

« Applications centrally installed and managed
* Users are remote

« QOSlsoft customers are successfully using Microsoft and
Citrix virtualization products

ecting to SLTermServ01

93 RemoteApp
Started

Details = l ’ Cancel

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 28
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Pl Server High Availability

» Maximize data access for clients.
Create a Maintain availability during outages.

» Load balance by connecting clients
PI Server to closest Collective member

C()”ective  MS Clusters no longer supported In
2012

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft LLC.



High Availability Architecture

System Thin clients: Pl WebParts
Management | Smart clients: ProcessBook, DataLink, Custom
Tools

Pl server collective

Secondary onfiguration Primary , Secondary |
PIserver (5% ] PIserver 5% Pl server(s) p

Identical tinje series data

Pl Buffer Failover mechanism | Pl Buffer

m
Pl interface Pl interface

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 35
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Windows Integrated Security (WIS)

Pl Server 3.4.380.36 (2009) introduced support for WIS

Use Microsoft Active Directory (AD) for Pl Server Authentication

Map AD Principles to PI Identities

Pl Identities are roles on the Pl Server
e.g. PIAdmins, PIReaders, Plinterfaces

OSlsoft. REGIONAL SEMINARS 2012 © copyright 2012 OSlsoft, LLC. 36



What Does WIS Do for Me?

More Seamless
secure than user login No more Pl

Users to

trusts and experience.
explicit No login
login box.

maintain

OSlsoft. REGIONAL SEMINARS 2012

No more
piladmin
password

on sticky-
note

© Copyright 2012 OSlsoft, LLC. 37



Comparing Pl Users and Pl Identities

Old Model
Windows ' Pl Server New Model
Pl Server
,
1
1
> Nlappin9> @
Pl Identity

AD GROUP

05|80ft. REG'ONAL SEM|NARS 2012 © Copyright 2012 OSlsoft, LLC. 38



Active Directory Integration

Pl Server must be a member of a domain to
leverage Kerberos authentication

* Multiple AD domains must have trusts
established

— One-way trusts are supported: the server domain
must trust the client domain

OSlsoft. REGIONAL SEMINARS 2012 © Copyr ight 2012 OSlsoft ,LLC.



Pl Identity Planning with AD

* Develop a PI Identity Scheme for your
Organization

— Who uses PI data?
— Who writes to Pl data?
— Who needs Admin access?
« Managing Mappings
— Map users and or groups directly
— Add AD users to local groups that are mapped

OSlsoft. REGIONAL SEMINARS 2012 © Copyr ight 2012 OSlsoft ,LLC.



How to Tighten Security

1.
2.
3.

o1

Physical and OS security are the first line of defense
Do not use the PIADMIN Pluser in trusts or mappings

Disable Pl password authentication (explicit logins) (see
KB00304)

Retire Pl SDK-based Trusts

Use Windows Integrated
S e C u r i ty Seiver - WIN-O1AHZ1YKEPE

1 | - 32 APl trusts are disabled
- () SDK trusts are disabled

Use the neW Securlty TOOl to &E_'_g - [ Explicit login dissbled
help secure your Pl Server REC T

- J Blank password not allowed

Save |

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 42



Pl Server Best Practices

Look at the Logs

533,345 ev/s (ave) | [ g 2 3 4,116,422 paints Pl Archive Process 65,358 hits/s
653,492 ev/fs 47,707,044 events 18,925 MB 2,380,582 racords

Hneamche‘l‘”l
AT

User Queries 3,246 callsfs
Read Activity 5,266,042 evfs
Volume 110,770,768 bytesfs

o 326,465 ev/s 24 ‘ Pl Server
T — ] e ( s

0 overflow files
J

; - OO0 Emnnamnmaanzzsnzzit, | ) \[onijtor Pl System Health with PI

I 333,061 flushed ev/s

45 865 ev/s 4,437,037 points 8 % full - P e rf M O n

[ Snapshat —|
— Table —

Use the Security Features

393,126 evfs

0 events 3,001,740 signups 4,385,701 points loaded I
11 consumers 2,370 searches/s 1,051 online archives
t changes/s! d
; Aut tic Archive Creat
293,093 seconds to shift u 0 m a I C rC Ive rea I O n
CPU Load Avail. Memory Avail. IO (Archive) | | Avail. 1/0 (Queue)
100.36 % 100.03 %

98.41 % 55,147 MB

Check Your Backups and Know How to
Use Them
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Enable Interface Buffering

Prevent » Stores data in the event

Data of disconnection from PI
Loss 9o

Server(s)

|
« Pl Buffer Subsystem !

Two (pibufss) :
SEVGIEST . py Buffer Server (bufserv)

P1 Buffer —=
Subsystem I.

Pl interface(s)

Interface Node

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 45



Enable Interface Level Failover

* Prevents (or minimizes) data loss if one of the interface
machines falls.

 Each interface monitors the other’s status and takes over
If there is a problem.

 Unilnt Phase 2 Failover uses a shared file.

Failover mechanism
PI Buffer PI Buffer '
Subsystem Subsystem

Pl interface Pl interface

A
v

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 46



How does interface failover work?

Heartbeat:

DeV|ce

Heartbeat:

p

@
1

<

N

Device
Status:

OSlsoft. REGIONAL SEMINARS 2012

Data
Collection

Hot = No
data loss
Warm =
Maybe data
oSS

Cold = Some
data lost

(Hint: minimize data loss by using

disconnected startup)

© Copyright 2012 OSlsoft, LLC. 47



Enable Disconnected Startup

« Previously, if the Pl Server was not available, it was not possible to
start the interface

« Creates a local cache of all of the tags. Now the interface can start
without connecting to the Pl Server

Urilet Dizconnected Startup

Along Wlth bUfferlng’ yOU knOW have an v Enable dizconnected startup [with paint caching)
Interface that can operate (almost) T -
) .. ) Cache synchronization penod: |25|:| rmillizecon:
indefinitely without the PI Server!

Bonus: We have seen impressive decreases in
interface startup time when this feature is enabled  rache files | |

Cache Path:

Hint: If you make a lot of changes to this Type Marme
interface’s tags consider shutting down the Digital States opcint MFOXE420 OPC_1_dgcache. dat
interface and deleting the cache files. Fairks opcint_MFOxE6420_0PC_1_ptcache. dat

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 5()



Pl Interfaces — In Summary

« Configure buffering with Pl Buffer Subsystem

« Consider implementing Unilnt Failover

* Disconnected start-up

« Create Interface health points

« Configure 2+ trusts using a limited account (not
piadmin)

* Don't forget to test!

OSlsoft. REGIONAL SEMINARS 2012 © Copyr ight 2012 OSlsoft ,LLC.
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Pl Advanced Computing Engine

» Best Practices
— Configure buffering
— Error handling

-
Pl Server

* Try...catch _
— Performance Counters
— Backup Code Data Buffering

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC
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Pl Asset Framework Overview

Adds context to Pl data

— Define relationships

— Build hierarchy

— Relate to non-PI data
Usable

— Provides context to end users

— Integrated calculations and search tools
Scalable

— 10s of 1,000s of assets

— Connect to multiple Pl Servers & data sources
Extensible

— Access with PI OLEDB & Pl Webservices

— Customizable data references and plug-ins

OS|SOfL REG'ONAL SEM'NARS 2012 © Copyright 2012 OSlsoft, LLC. 57



Pl AF Server - Components

« Two key components
— AF Server
— SQL Server database

« SQL Server
— EXxpress, Standard
— Cluster or Mirror

« AF Server

— Behind a load balancer
— AFSDK Collective

OSlsoft. REGIONAL SEMINARS 2012

| sQLServer [ FExpress
License: o standard |
o Enterprise |

© Copyright 2012 OSlsoft, LLC. 58



Pl AF Server — Best Practices

« Configure AF backups — Backup PIFD and/or run
afbackup.bat

* Monitor SQL Server health

* Do not run the SQL Server database engine as
_OCALSYSTEM, admin, or domain admin.

« DO NOT RUN the AF Server with SysAdmin
privilege (don't use SA account, LOCALSYSTEM, or
admin)

— Use a domain account

OSlsoft. REGIONAL SEMINARS 2012 © Copyr ight 2012 OSlsoft ,LLC.



Pl ProcessBook

Pl Notifications - Overview PI DataLink

Pl Servers

| Bl Notificats Wy )

Other

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 61



Pl Notifications — Best Practices

* Run PI Notifications as a
domain account

« Configure Pl Buffering
 Create redundant schedulers

 Monitor health with Pl PerfMon
tags

OSlsoft. REGIONAL SEMINARS 2012

== |5 Fuel gas utilization: Milling Process is OWER LIMIT = B =R
Message Insert Options Format Text Review =7 Q
From: PIMotAdmin Sent: Fri 10/8/2010 5:37 PM
Ton #|Pianol
i
Subject: Fuel gas utilization: Milling Process is OWER LIMIT
&
i

The Tuscon plant milling process heater H-393 has a gas utilization
over limit at 38.72, upper alarm bt 15 25.

Trigger Time: 10/8/2010 5:37:01 PM Pacific Daylight Tine (GRWT-07.00:00)
Triggering Condition: Fuel Gas Flow > UpperAlarmTimit

Fuel Gas Flow: 3872

UpperAlarmLimit: 25

Plant: Tucson

Location: Milling Process

Equipment: H-393

Model: I-27

Burners: TZ-14

Installation Date: 5/15/1985 $.00:00 PMj
Last Maintenance: 10/4/2010

Link:
Mfilling Process, Fuel Gas Trend

Tuscen - Process Overview

Actions:

Acknowledge
Acknowledge wath comment
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More Information

Whitepapers and Tech Support bulletins on OSlsoft web site

User Manuals
— PI Server 2010 Configuring Security
— Asset Framework 2010 User's Guide

OSlsoft vCampus — Online community
— Forums, Whitepapers, Webinars
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Lily Wong

lwong@osisoft.com

Field Service Engineer

OSlsoft, LLC
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