ot Boe Bele LI

el

Bag
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Business Challenges {0 osiot

Overwhelming amount of data from disparate sources
Multiple interfaces
Multiple Pl Servers
Non time series data - relational databases, design data, tables, etc.

Difficult to find the exception rather than the norm
Complicated, inconsistent naming, definition and structure

Difficult if not impossible to find all the data you need to
make business decisions

No single version of the truth - lacks consistency, difficult to
communicate

Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



((, OSlsoft.
-

- Pl Asset Framework (AF)

“An information model to organize
and structure all your data with

context”
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Add Context to Your Data

Difficult tof decipher tag names r o A
PITAG, - |ENG uﬁn@ DESQRIPTION T7 MIN|]|  [mAxX
§(F|21A2\ “ISTEAM TURBINE UNCONTROLLED (IND FLOW) 0 100
TMTI132A \ 1ST1100 METALﬂWA]RINGg) . || 0 400
TI99047" /Y 2? =iE] T -
GLDWAIINZL . /AGel oAl ELT e
Tvz120A1 e T ST-100AXFAL POSITION (PROBE #1)° Lo [T200 100
Trvizi20n2 [ ] i [ST-100 AXIAL POSITION (RROBE#2).—- “h00 100
GT2PEAK.PVI/ /) 7~—[GT2Peakload Signal. . . ¢ 10 1
FEPUMP 4[| @ 1§  |Fire/Bin r.Rump St
| TR | T, S S A — ] | I -
3 ESTI34X @+, IDEGE [ LETDomeMWPé’HE’_?TETW =1 >l o] 1000
= \leppizoB1  Jlpsi. 7 | RESSUREL(HP'STMP) = |~ || -1] 1550
_:\—i ESH{21AL ,/bmﬂ [SFEAM TURBINE UNCONTROLLED (EXTR FLO) 0 210
Data
= A=
Missing or incomptéte data - difficatt to find what you nee’a“ 5

P&ID
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http://upload.wikimedia.org/wikipedia/commons/f/fc/P&ID.JPG

Add Context to Your Data {0 osiot

I File Edit View Go Tools Help

?Database [ Query Date - OBack lﬂ’, CheckIn ¥} « d 3 Mew Elernent - Mew Attribute 4 Search -

% Eements | General | Child Elements | Aftributes | Ports | Version |
= 3 Power Plant Alpha

- & Trainl

! - Gas Turbine 1
b @ Pumpl 2| |8 hiame— = Value ——
- (F Gas Turbine 2 - J ;
P g B| ¢F Pump Casing Temperature IEM.1333{H}?B125 F
Eh- (@ Gas Turbine 3 @} (=] Pump Serial Number | SERD45

b G Pump3 ..\
= - (G Train2

Power Plant Gamma

- (3 Traind

- (F Train2
E-- (§ Gas Turbing 1
b & Pumpd
EI F Gas Turbine 2
- & Pump5

& @ CTumme3 Associate your data to your asset,
- @ Pump in context

| Fifter

o

(7 Elements

|2 Event Frames
i Library
ez Unit of Measure
@ MyPI
| Notifications
84 Contacts

1k Model Analyses
Pump2 Modified:10/25/2010 1:49:09 PM. Version: 1/1/1970 12:00:00 AM, Revision 2

HEBEEHEEE
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Pl AF Features

« Asset centric view of your plant via elements and attributes - templates
for standardization and reuse

» Build hierarchy, categories and connectivity models

« Data references to time series (Pl Points) and other data

« Search across multiple PI Servers to find information

« Leverage Pl Notifications

» Rich set of AF SDK functions to customize your applications

» Access your data via Pl WebServices and Pl OLEDB Enterprise

E Asset Information / Metadata Pl Notifications

Relational / Non Time Series Data | (‘ | ('
D D D Time Series Data Time Series Data

Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.




((, OSlsoft.
-

Pl AF Tools

Pl AF Concepts and Interaction
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Pl System Explorer {0 osiot

* Create and manage the asset hierarchy and models
. Templates, elements, Data References, Notifications, etc.
. Structure and relationships

 Visualization of the asset hierarchy and models
S AWIDemd @ Conprecrbera s e L R o

File  Edit File Edit View Go Toels Help

m

.ﬁ Databace Tl Database [ QueryDate ~ | Back () |H, Checkln %) « [2#] |3 NewElement - +~ Search = O Search ~
5 Elements - | General I Child Elements I Adtributes I Ports | Model View |‘u"ersior1| '
& Blemerts | | - & Compressor Station 1 T Model MF Co 1 o
= G Az [ 3 Compressor Station 2 = e
& [#] MP Compressor MP Co 1 (Outlet Port HP Cor 1
e = Layers [ mpressor 1 (Outlet Port) ]“‘“‘-4[] Inlet Port 1 et Outlet Port |

&9 HP Compressor 1
P LP Compressor 1
&9 LP Compressor 2
&9 LP Compressor 3
¥ LF Compressor 4 B
5 MP Compressor 1

i (51 MP Compressor 2
e [] MP Comnresenr 27

& Element:

|2 Event Frames
i Library

ey Unit of Measure
@ MyPI

2 Notifications

&2 Contacts

[ MF Compressor 2 (Outlet Port) ]-—-—-_.E] Inlet Port 2

i1 Library
e Unit of M
44 Contacts

LV-01_A1-001 | Hp Compressor1 Modified:10/28/2010 10:32:35 PM. Version: 1/1/1970 12:00:00 AM, Revision 2
e . [y I ———

]
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Pl AF Elements and Attributes

« Elements represent physical or logical entities
. Attributes and attribute templates define properties
. Categories for classifications
. References to define relationship between Elements/Attributes

« Can be organized in hierarchical structure or connectivity

models

File Edit View Go Tools Help
7@ Database [%]QueryDate ~ () Back () |H, CheckIn ¥ « [d] |3 NewElement ~ O Search =
& Blements B Group by: [1] Category [] Template

- (P Aizona Search o~

- [#] By household categories

By industries Name Description Category Type Template

S P AMIDemoBements | 1] 2 3 & 5 6 7 8 9 1 11 12 13 14 15 16 17 18 19 20 21 2 23 24 _ New

e ] Distribution ar

e @ LVOT_AT001 & Azona Non physical ety Other frea

g t:ﬂf:lﬁi [%] By household categores | Modsl use to define Other Herarchical

& L-01_a1-004 By industries Model use to define Other Herarchical

g tﬁlfﬂﬁg a8 @ Caifomia Non physical entty d Other Area

& L-01_A1-007 & San Diego Geographical location Node Location

g t:ﬂ’:lﬂ B8 @ Distict 01 Non physical entty d Other Area

& LV01_A1D10 E-® @ Distict 02 Non physical ertity d. Other Area

g t:ﬂ’:m; B8 @ Distict 03 Non physical entty d Other Area

& V011013 8] & Neighborhood A1 | Nen physical entiy d Other frea

g t:ﬂ’:m; /8 @ Neighborhood A2 | Non physical entty d. Other Area

& V011016 i--|m| 5 SD-03_A2001 |ABBpowermeter | Extended famiy; Gas heating/cooling: Househeld: Zone 3 Messurement | Powerbiete

g tﬁ}:m; - |m{5) SDO3_A2002 |GE powermeter Extended family: Gas heating/cosing: Household: Zonz 4 Measwement  FowerMlete

& LV01_ALD19 i--|m| 5 SD-03_A2003 | Siemens power meter | Housshold: Single famiy -no chichen; Solar heafing/coling; ... Measurement | Powerlete,

g ‘Lﬁ:fﬂﬁ‘} il i-|m| 49 SD-03_A2004 |Siemens power meter | Business: Geothemic heating/coolng: Industial Super Heavy: .. | Measurement | Powerblete
e i-|m| 5 SD-03_A2005 | Siemens power meter | Business: Gas heating/cooling: Industial Heavy; Zane 5 Messuremert | Powerblete
racat i85 SD-03_A2006 | Siemens power meter | Electioal heating/cooling: Housshold: Single famiy -no chidrs. . Messursment  Powerhets:

-2 Event Frames :
5 i-lm 5 SD03_A2007 |ABEpowermeter | Busiess: Indusiral Heavy; Solar : Zone 5 Powerliete.
ibrary |
ol i85 SD03_A2008 | GEpowsrmeter Blectical hesting/sooing: Housshold: Sml commurty: Zone 2 | Messursment  Powerblets
e Unit of Measure : 3
SD-03_A2-002 Meodified:8/3/2010 10:10:26 AM. Version: 1/1/1970 1200:00 AM, Revision 1
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Pl AF Elements and Attributes

(g‘ OSlsoft.

 AF Element Attributes:

Static Values
Name plate information
Operating limits
Data References
Time series data - Pl Tags and Pl Tag Arrays
Relational data
Tables
Formulas/Calculations
Supports Units of Measure (UOM)

Unit conversions within the same class

10 Empowering Business in Real Time.
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Pl AF Elements and Attributes (‘(, OSlsoft.

« Element Templates can be created and reused for
consistency - changes are propagated to each instance

« Elements can also be created without an Element Template
for flexibility

Pump Template Instances
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Notifications and Notification Templates (o osisoft

| & AF Demo - PI System

File Edit View Go Tools Help

78 Database [ Query Date - | (3) Back H, Checkin <} « (2] | &) Mew Template - - Search =
’i AF Demo Orverview |T|'igger | Content I Subscriptions |
(- (] Categories
= Templates MName: High Temp Waming
gy Blement Templates Description:  Motification on high Pump casing temperature -
gy Model Templates 1l
= (g Notification Templates
| [ i 2 High Temp Waming Status:
[ i Transfer Templates
Ml i~ @ Enumeration Sets Categories: @
[~ ' Reference Types ) .
3 €3 : Creation and Startup Options
Associate a Pl Notification ) Tables ) P owt
@ Automatically create a notification for each element, and start it
tem p late to an AF Element ) Automatically create a notification for each element
tem p late =) Do not create a notification automatically

 -

/ Trigger
>‘ Target: Pump Type A

Condition: Pump Casing Tempersture == 150
(5 Elements \.
—

2 Event Frames Content

ﬂ:] Library D itemis) of custom content available to subscribers
|z Unit of Measure Subscriptions

@ MvPL 0 subscription(s) to this notification

¥
 Notifications
82 Contacts

High Temp Warning Modified:10,7,/2010 3:09:24 PM.

|2
B N B E T A
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Pl AF Example

Natural Gas Compressor
+  RPM

S
\'(ag
* Fuel consumption rate v
» Exhaust temperature
* Oxygen sensor
R
«  Flow in \)\a’\\o(\
co’ N
° \.\)
Flow out el
e

\
 Pressure differential ,‘N\ea%\)
. e(e(\
o
 Last service date
» Service type

« Mfr documentation @,1\3‘

13 Empowering Business in Real Time.
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Pl AF Example {0 osiot

« Build compressor template

« Create attribute templates

| *+ Set default values

¢ Create instances of template
« Compressor1

« Compressor2

« CompressorN

Associate attributes to your data
streams

14 Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



Pl AF Benefits ((, OSlsoft.

» Locate data without needing tag names

» Search between multiple data sources

'« Build just one display and show each
compressor

K Include non-PIl data in reports

« Estimate next maintenance

« Calculate fuel consumed

« Calculate losses to help find leaks

* Find which compressors have low
pressure differentials.

And so on...
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AFBuilder - Configure AF Attributes in Bulk (¥ Osisoft

| = A ol icrosoft Bxc EE:

Home Insert Page Layout Formulas Data Review View Add-Ins FI PI AF Builder Team [] e o B 23
Current AF Connection [T] Headers x @ i_g & Erro
Plsystem: SKWANEG400 (x) Select All |_| oAbout
Database Delete Export lerary Elements Event
Database: AF Demao ( ) Deselect All - Frames =
Cannection ] Export to AF E} Import from AF = | Resources
- fe | Parent v
A B C D E F G H | %‘I
Selected(x) |Parent Name ObjectType Template Description Categories |Serial Number |Pump Serial Number
2 |x Power Plant #1 Element Plant Combined cycle power plant L
3 |x Power Plant #1 Trainl Element  Train Combined Cycle Power Plant Train 1
a4 |x Power Plant #1\Trainl Plantl Element Plant Combined cycle power plant
5 % Power Plant #1\Train1\Plantl Gas Turbinel  Element Gas Turbine Gas Turbine GT505-4
6 |x Power Plant #1\Train1\Plantl\Gas Turbinel Pump Type Al Element Pump Type A Pump Type A Template Pumps; T1-197
7 X Power Plant #1\Train1\Plantl\Gas Turbinel Pump Type A2 Element Pump Type A Pump Type A Template Pumps; T1-198
8 |x Power Plant #1\Train1\Plantl Gas Turbine2  Element Gas Turbine Gas Turbine GT505-B
9 |x Power Plant #1\Train1\Plantl\Gas Turbine2 PumpType Al Element Pump Type A Pump Type A Template Pumps; T1-199
X Power Plant #1\Train1\Plantl\Gas Turbine2 PumpType A2 Element Pump Type A Pump Type A Template Pumps; T1-200
12
M 4+ ¥ | Sheetl Sheet2 ~Sheet3 . ¥J 4] [ |
Ready | |[EIE @ 100% (=) Y
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AFBuilder (97 OSlsoft.

* Do you need to add an asset to Pl AF?

« Did you replace an asset due to maintenance?

| I i | - ook - Microsoft Exc EE
| Home Insert Page Layout Farmulas Review View Add-Ins PI PI AF Builder Team & e o e Z3
Current AF Connection DHeaders &
PIsystem: SKWANES400 (=) Select All |_| oAbout
Database 'rary Elements Ewvent

Database: AF Demo ( ) Deselect All - Frames =

Connection u Export to AF Import from AF u | Resources

Al - J= | Selected(x) / v

A C D E F G =
1 |Selected(x) IParent Mame ObjectType Template Description AttributeValue
2 [x Power Plant #1 Element Plant Combined cycle power plant
3 [x Power Plant #1 Trainl Element Train Combined Cycle Power Plant Train
4 |x Power Plant #1\Trainl Plantl Element Plant Combined cycle power plant
5 |x Power Plant #1\Train1\Plant i Element Gas Turbine Gas Turbine
b |x Power Plant #1\Train1\Planfl\Gas Turbinel Element Pump Type A Pump Type A Template
7 |x Power Plant #1\Train1\Plaht1\Gas Turbinel\Pump Type A3 Rasing Temperature Attribute Temperature of the pump casing 0
8 x Power Plant #1\Train1\Pfantl\Gas Turbinel\Pump Type A3  Pump Skrial Number Attribute Serial Number for the pump MNewsSER-A3
9 (x Power Plant #1\Train1\Plantl Gas Turb{ne2 Element Gas Turbine Gas Turbine
10 x Power Plant #1\Train?\Plantl\Gas Turbine2 Pump Type A2 Element Pump Type A Pump Type A Template
11 |x Power Plant #1\Traifi1\Plantl\Gas Turbine2\Pump Type A2 Pump Serigl Number Attribute Serial Number for the pump @ 3
4 4 » ¥| Sheetl . Sheet2 . Shefts .~ ¥J 4] i | » 1]
Ready | |[EO @ 1w zr"—0 )

\ T S Z |
Export your changes Add a new asset Change an attribute value
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AFBuilder

(g‘ OSlsoft.

File Edit View Go Tools Help
T8 Database [ Query Date - | () Back H, Checkin =} « [#] F Mew Element - Mew Attribute 4 Search -
|

5 Blements | General I Child Elements | Attributes | Ports I ‘u"ersiur1|
=~ (@ Power Plant #1 Group by: [] Category
= (G Train1 o - |'—'
- @ Plant] At £

E‘ & Gas Turbine1 &t @ Name 2 Value

w
v||

b (1 Pump Type A1

B 7 Pump Casing Temp... 507 433062744141 °F
é Pump Type M:-’ B! = Pump Serial Number {NewSER-T >

ﬂ Gas [ubing
b (1 Pump Type Al

- 5 TN

7 Hements

2| Event Frames
i1 Library

|z Unit of Measure
@ MyPI

) Notifications
44 Contacts

| B |

il_'ul Bes | oo | om |

L!EPump Type A2 Modified:10,/7/2010 4:17:03 PM. Version: 1/1/1970 12:00:00 AM, Revision 2

= S —
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Pl AF Element Relative Display in PI
ProcessBook -

OSlsoft.

M Pl ProcessBook - [WellHead]

BEEle Edit view Insert Tools Draw Arrange Window Help k - =
A HEH & & 4B & H (e «| 3 K2 @ - # »r B
R [2] N OB O ¢ i3 0 R Ol lall & 5 5 B E ke
S 3 5l s <&f hld
L g e - CUCdocs\WellHead, pdi A R ) |
+ - [<lmizs/2009 71/2008 G100 @ b bk 5F
Elerent Relstive Display g - x Wielld4570
7))

well”

Group by [] Template

Last Acid Wash
| o | 141642003

{/’
E| Mame | Dezcription Category
B F well2345
il ! ey . #E.Fiw Fae
< "'Illq:’hhlj:l h’l r'J'F : 1 s o) })M SO LR

B G well2345 R Y T W AP

B 3 wel2347 BTG 00501 &M O B o e ::".-'ﬁm:r;smmpn.l 1B

B G wel4583

B} [ wWelds70

a
MO0 50800 PM
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((, OSlsoft.
-

- Pl AF and your Data
ﬁg :

, '@ Associate your data to Pl AF

4
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Pl Point Data Reference

 Associate an AF attribute
to a Pl point or a Pl point
array

« Substitution parameters to
generically map Pl tags

* Retrieve snapshot &
archive values as well as
summaries

« Can auto-create Pl tag
with full access to
configuration

« UOM conversion as needed

(“ OSlsoft.

-

FI Point Data Reference *

PI Server: | SKWANES400
@ Tag name: YeElement%.PY
) Attribute: -
Unit of Measure
UOM: Wh hd
Value retrieval methods
By Time: ’ﬁme Range hd l
Relative Time: *-1h
By Time Range: ’Auerage ! l
Calculation basis: "|'||-|-|E Weighted vl
Min percent good: &0
By Case: l.ﬁ.utumatic "l
Read only
[ QK l | Cancel

21 Empowering Business in Real Time.
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Pl AF Tables Data Reference {0 osiot

: : —| Table Lookup Data Reference-
File Edit Vie

78 Database [ QU Table: MaterialProperties - | 4~ Search -
Result column: Heat Capacity s |
':ﬁ- HEatE:U:harlgEr Summar'?l: {NGHE} - |
] Categories
(- ) Templates || Order by: <MNone = w | |ASC
@ Enumeratio _ . Viscosity
'+, Reference | Lnit of Measure: <Default> (BTU/Lb/Deg F) 1r| 12
= Tables | 09
e Materi :
| Where 71
5 Elements || Column: Cperator:  Atfribute or Value: — 165
S |Bailing Paint v|= | A - — g
== Event Frames Add Or :
e : — 1
|| Library Complete WHERE Clause:
zzm Unit of Measur MateriallD = @[Shell Side Material] -
@ MyPI
= Notifications ”
&4 Contacts
_ _ K, | | Cancel
Material Properties
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Pl AF Formula Data Reference

(g‘ OSlsoft.

* Define a calculation within Pl AF acting on Pl AF attributes

Formula calculations are done on demand

« Build once, apply many times via templates to all similar

s cngraioro0 N e
Parame ters Equations
gzglqelal Side Heat Duty émax(B.C)f(A‘D)
C=Tube Side Heat Duty )( )(
D=LMTD
’.
¥

[ Default values Allowed

Result

UOM: | <Defauit> (BTUMr/Ft2De |  Mini

Irimum:

[ stepped
Evaluate 5.29751743317339
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Units of Measure (UOM) Templates and Library ((, OSlsoft.

Each attribute can
have a specific UOM

Pl AF is shipped with
UOM library with

conversion factors

Automatic
conversions between
UOMs of the same
class

UOMs are fully
extensible and
customizable

Eile Edit View Go Tools

T8 Database [ Query Date - | () Back

Help
H, Checkln <2 « [2] | o= New Class wm New UOM

# Search -

Molar Flow Rate

[ Mz Uk e (Rlnmmalt

(5 Elements

2| Event Frames

i Library

rm Unit of Measure

@ MyPI

| Notifications

84 Contacts

Fifer 2 = || Afer 2
Class || Name Abbrev... Class Canonical Reference
@Angular WVelocity = British thermal u... Btu Energy 1055.05585262 J 1055.05585262 )
= Area 0 calorie cal Energy 41868 J 41868 J

= Density == gigajoule Gl Energy 1000000000 J 1000000000 J
Dynamic Viscosity = joule J Enengy 14

Blectric Charge =1 kjlocalorie lecal Energy 41868 1000 cal

[ Electric Cument =3 kilojoule led Energy 1000 ) 1000

=% Blectric Potential =0 kilowatt hour kWh Energy 3600000 J 3600000 J

||| =mmegawattshour MWh  Eney 360 0.0001 k'Wh
Energy Cost =nmegajoule MJ Energy 1000000 J 1000000 J
FOE Mass = MegaWatts MY Energy  3600J 0.001 kWh
[ FOE Volume = million Britigh th... MM Btu  Erengy 105505585262 J 1000000 Btu
= Force =0 million calorie MMcal Energy 4186800 J 1000000 cal
== Frequency = Tons Tons Energy 0.0878861525232... 8.33E-05 Btu
Heat Capacity == ywatt hour Wh Enengy 3600 0.001 kWh
Heat Transfer Coefficient =S watt second Ws Enengy 14 11

22 Length

=2 Luminous Intensity

= Mass

Mass Flow Rate

24

Unit-of-Measure Database on SEWAMNEG400 (48 Classes, 270 UOMs) Modified:10/7/2010 2:47:23 PM.
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Protect Your Investment (‘(, OSIsoft.

« Pl System tags can still be searched and used to
create displays, reports and applications

« Existing Pl Module Database applications
will continue to work seamlessly

Pl DataLink

Pl ACE
Pl Batch

Custom applications

* New subsystem to sync MDB with AF
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Protect Your Investment

((J OSIsoft.

MDB-based
Products

J

RtWebParts
ProcessBook
DatalLink
BatchView
RtReports

PI OLEDB
P1JDBC

P1 OPC Server
PI SDK

PI ACE

Continue using your existing MDB-based products

(B8 My Comoration @ My Comoration
- &9 Boston
=~ &9 Houston
| -4 PlantC
=~ @ Section 1
PIAF Link | | g4%c
Subsystem | 2042
C2-301
- EW
( - -

% o K / 5 Pump A1-002
{8 Pump A1-002 i &) Vessel A1-123
(D Vessel A1-123 LS Ut

8 Unz A2 L &) Section 2

Module Databaseterprise Asset Database AF Database

Upgrade to AF-based products when you are ready

J

Pl WebParts
ProcessBook
Datalink (future)

OLEDB Enterprise
Pl JDBC (future)
Pl Web Services
AF SDK

Pl Notifications

26
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Pl AF Deployment {0 osiot

* Pl AF is included with Pl Server 2010
* Pl AF requires Microsoft SQL Server 2005 or above
« Pl AF supports High Availability (HA) configuration

« With smaller systems, Pl Server, Pl AF Server and MS SQL
Server may be installed on the same computer

“_"'r”'d_".f'd_\"“\.

r—

50L Server -::I"‘ Express
License: #& standard

aEnterprise
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Pl AF Deployment {0 osiot

« With larger systems, Pl Server, Pl AF Server and MS SQL may
be distributed between several computers

[ E\; Primary server of a collective

@ Secondary server

sQLServer  §@ Express
License: A Standard
gEnterprise
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Pl AF Deployment {0 osiot

* With extremely large systems, or HA systems, Pl Server, PI
AF server and MS SQL Server may be installed in a highly
redundant and distributed fashion

e SR RN e

e @ Primary server of llect
@ Secondary serve
SQL Server B8 express
License: A Standard
CJEnt p
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Pl AF Scalability & Security {0 osiot

* Pl AF Client and Server support 32 or 64 bits Microsoft
operating systems

« Supports 32 or 64 bits Microsoft SQL Server (2005 and
greater)

« Scale to millions of Elements having dozens of attributes
each

* Pl AF security model is integrated with Windows Integrated
Security
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Pl AF Benefits {0 osiot

 Intuitive, asset centric view of your data for everyone to
consume
Common asset models and relationships
. Standardize on a single definition of your assets across your enterprise
Connect assets to data references, apply formulas for basic analyses
No need to memorize point/tag names
Search and find information across all your data sources
Leverages other Pl System components
- Pl Notifications
. Element Relative Displays in Pl ProcessBook and Pl Web Parts

 Build your solution (i.e. display, model, analysis) ONCE and
reuse on all similar assets
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