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AGENDA

 The Value of a Common Plant Floor
Abstraction Layer

« Manufacturing Execution Systems
« Batch Visualization

» Advantages of the Batch Interface
Framework
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The Value of a Common Plant Floor Abstraction Layer

BATCH CONTEXT AND $95

Real Time Information — Currency of the New Decade



ISA S95 Architecture

S95 Model

(L4 — Establishing the basic plant schedule
s — production, material use, delivery, and
shipping. Determining the inventory
_levels.

(L3 — Work flow / recipe control, stepping
) the process through states to produce the
desired end products. Maintaining records
\_and optimizing the production process.

L2 — Monitoring, supervisory control and
_ automated control of the production
¢ processes

%
)

Level 2

]
ADA /| PLGJ
DCS |

L1 — Sensing the production process,
_manipulating the production process
/4

Level 1

-_f/ LO — Physical Equipment ]
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Batch Concept through S95 & S88

S95 Model S88 Model

ases / Sequences

Continuous Discrete
Control

I| Recipes
|
Out of S88 Scope I
: Physical
I Equipment
Manufacturing Operations : Model
Management :
|
I - - - - —-— o . -
!
|
!
|
!
!

Procedural
Model
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Challenges at Level 2
Variable PCS LancSeETd:

Out of S88 Scope Typical Process

Manufacturing Operations
Management

Typlcal PLC
Continuous Discrete Vendors

Control Control

M Vendor A
M Vendor B
M Vendor C
4 Vendor D

endor E

Real“me lnformation_ Currency of theNew Decade © Copyright 2010, OSlsoft LLC. All rights reserved.



Real-Time Data Infrastructure: A Key Enabler

Recipe
Procedure

]

Recipe

it Procedure
| EWI Batch Context

EM‘/I Data | Recipe
7 Equip. Context, ion
{9 OStsofReal-Time Data Infrastructure Y RSN

Batch Data

! ,

Equipment
Phase

Process data,
Building automation data,
Alarm & Events
Equipment

Control Control Control
Module

WmWade © Copyright 2010, OSlsoft LLC. Al rights reserved.
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1

Control
Module




Commohn Infrastructure fLem

Collecting Daja

Manufacturing Operations ((‘ OSlsoft. Pl Server
-

Management

---Rf'éaI-Time Data Infrastructure
’(‘Q OSlsoft.

Common Data Presentation Layer

Process Control System
Pty Landscape with PI

Control
T DCS
™ PLC
* BMS
* MES

Batch
Control

Continuous
Control
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Another Source of Valuable Context for Your Process Data

MANUFACTURING EXECUTION
SYSTEMS (MES)

Real Time Information — Currency of the New Decade



What is MES?

/ Manufacturing Detailed Production Schedule

Operations Management Weigh & Dispense
Production Execution / EWI

Material Tracking in Production
Deviation & Quality Management

f‘{‘ OSlsoft. Pl System

-

Alarm &
Events

Batch data,

Set values
Synchronizg
Process data

Process Control System(s) /
Batch Execution System(s)

|

Real Time Infor mation —Cu rrency of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved.
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MES and Pl Shared Value

Infrastructure for Real-Time Data
Abstraction that Expands MES
Connectivity

e Provides Long-Term Historizaton
of Process Data

e Expands Analysis and Reporting
Capabilities of MES

Pl Value
for MES

Real Time Information — Currency of the New Decade

/- Provides a Single Highly Available\

e Captures Manual Process Data in
Context

¢ Another Valuable Source for
Recipe / Batch Context

e Provides Genealogy at a Higher
Level than is available in Batch
Execution Systems

MES Value
for PI

© Copyright 2010, OSlsoft LLC. All rights reserved.




What can we do now that we

couldn’t do before;?k

 Better tracking of manual ———

Pressure Test & CIP Reactor

raw material additions Fm WU Tz )
» Combination of manual v i
activity with process data Separate ’/
— Vaccine Manufacturing Dw,nﬁf
Thawing & Pooling: , )

Frozen Virus Can in
temperature controlled

Tha_w Bath A Thaw Bz |
 Full picture of Batch :
' v
Cycle Time 2
Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved



OSlsoft PI Integration with MES Systems

Emerson Syncade
e v1.0.1 Released Sept 2009

Werum PAS-X
e Release Scheduled mid 2010

* Development in Progress

Performix xMES

()
Q
O
©
G
—
Q
=
=
uC
O
+—
(4°)
m

e Release Scheduled mid 2010

* Development in Progress

Future MES Systems Integration?

e Honeywell POMSnet, Rockwell RS PMX,
Siemens SIMATIC IT, ...

Real Time Infor ma‘tion —Cu rrency of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved.
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Pl Infrastructure for Recipe Context

Syncade Context Operation s Phase
F;ED-QFDEMIX I_'
MES Recipe — .
Structure f Perf(():ronr:éx);MES Unit Procedure Operation Phase
Mappings
"
SR ‘ + Basic Operation + Basic Function - Activity

Order

A
PERFORMIX
BES/MES Recipe
Structure Pl Batch SubBatch fr— SubBatch
Mappings in Pl
Order No | Unk Proc |Unit Nome | Start Time = |End Time |Proceduwre !
=| tp08_050825 8/25/2009 10:42:05 AM 54l Rurning PRC_8P_VEL W
=} tp8 030825 UP_EP_SELECT:1 YES26. 8/25/2009 10:42:06 AM _ 8{25{2009 10:45:3... PRC_ 89 V51 W
" =] OP_TANK_SELECTION:1 PP SELECT:] £t 8/25/2009 10:42:07 AM___ 8/25/2009 10:44:0... FRC 6P Vel
ITEM_SELECT:1 P8P _SELECT:] £S5t 8/25/2009 10:42:07 AM  8/25/2009 10:44:0... FPRC_5
2] 0P_NuULL:1 £9 SELECT:1 £526 8/25/2009 10:44:07 AM  8/25/2009 10:44:0.., PRC :
@ )S| 2] OP_GET_ET_CUSTOM_AT,., UP_BP SELECT:| £26 8/25/2009 10:44:08 AM  8/25/2009 10:44:0... P+
. 3] OP_GET_ET_CUSTOM_AT.., UP_EP_SELECT:] 52¢ 8/25/2009 10:44:09 AM  8/25{2009 10:44:1.., FRC
I C A - 3} OP_ACQUIRE:1 P_EP_SELECT:1 £528 8/25/2009 10:44:11 AM  8/25{2009 10:44:2... PRC_EF
1 oOCivVCl *] OP_MAINT_PRE_USE_SEL... UP EP SELECT:| 52t 8/25/2009 10:44:30 AM  8/25/2009 10:44:5.., F
3] OP_SET_UNIT_FOR_PI:1  UP_EP SELECT:I £52¢ 8/25/2009 10:44:54 AM  8/25{2009 10:45:3... PF
1 tp08_090825 UP_CONCATENATE:1 UNIT_CS  B/25/2009 10:45:38 AM  8/25/2009 10:45:4... PRC_§
2] tp0s_090825 UP_CONCATENATE:2 UNIT_CS  B/25/2009 10:45:41 AM  8/25/2009 10:45:4... FRC_
o1 to08 030825

UP GET CUSTOM ATTRIB... UNIT C5 8/25/2009 IO:45:4ShMI 8125/2009 10:45:5... FF

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al fights reserved.



Configurable Analysis and Reporting

BATCH VISUALIZATION
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s EQuUipment Utilization | Critical Process Parameters Across Batches

@ Select a Time Range.

ST [z0zs09 9050573 EndTove [z oo = onb] Lol ] ]
Web Page tinks - &l Excel Web Access - BioPharma Factory 1 Equipment Utization @ Batch Search Time  ~ (& Excel Web Access - BioPharma Factory 1 Batch CPP Analysis UP_MP_FORM
— — . . Start Time pom— -
—— r—

B c
End Time

420 minutes

2009-10-20T16:00:00 7.0 hours =

¥ -~ OP_MP_0S_CHARGE1-1\C00L1-1 CONT Pressure Highlimit (psig) OP_MP_QS_CHARGE:1-1\CO0L:1-1 OP_MP_QS_CHARGE:1-1\C00
e oor| 0| « —i— OF_MP_0S_CHARGE 1-1\CODL1-1 CONT Pressure b [osig) -MP_Qs. \, , = 5. ,\.
T Wi ARt T\ CONT PR e CONT Pressure Low Limit L:1-1 CONT.Pressure Limit

EQUIPMENT UTILIZATION RUNNING HOURS EQUIPMENT UTILIZATION BY PRODUCT Web Page Links ~-- OF_MIP_OS_CHARGE-1\CODLI-L CONT Pressure Lowlimit (psic) Evaluation Evaluation

4 BoPhama Hone
P06 - 98.15%

aros - 0. i - 5 ;
oy 1A ; ¢ % 53 A oA e wouT oF
009 57.3% e P »” : HOUT OF RANGE RANGE
| ; 3 S 1 HINRANGE N RANGE
e o Factory 1BatchLog (A L Y2 i
=07 a a Factory 1 Batch G2 Analysis b 2 i
. 1P FORM ;
TA002 - 50% A
AL 36 o Factory 1Batch Cyde Tive /
£ .. | )

u Factory 16t
Comparson

UM & FREE CAPACITY

001 - 3897

20 2. 3 @ Factory 1Batch Trend ;.
NG HO el : OP_MP_QS_CHARGE:1-1\C00L:1-1
5 CONT.Pressure High Limit
TA001 EQUPMENT UTILIZATION BY UNIT PROCEDURE TAQ02 EQUPMENT UTILIZATION BY UNIT Evaluation
PROCEDURE

t 2,5%
Utlaation
a Factoy 1 VEDIA

Batch = 5
U P_FORM=19.2% & R
—UP_NPFR =5 4% % e 7 BOUT OF RANGE
UP_P_END 35 7% 5 a Factoy 1CIP Sl Batch HINRANGE
wup_e_cip= 9% eari e o Factory 1P Mitpe Batch
ATV 9%

inacarves sex B Add new nk

084905
083952
084305
172187
030508
193306
194329
170815
171819
171835
132654
214954

MP_20090909_142545

20090825
20090525,
20090831
20080831
20090501,
MP_20090501_204151
20090902
20080302
20090505,
MP_20090509_132727
MP_20090909_153746
20080309_

MP_20090908

MP_20090825_083952

MP_20090825
MP_20090825_172327
MP_20090827_120046
MP_20090827_123407
MP_20090828_090420
MP_20090828_155726
MP_20090825_155754
MP_20090831_095337
MP_20090831_095406
MP_20090831_125402
MP_20090831_162834
MP_20090901_204325
MP_20090902_153459
MP_20090902_153523

MP_20080825
MP_20090525

v
P,
WP,
P,
P,
v
P,
P,
P,

|
BIOPHARMA PLANT STATUS ﬂ MON OCT 26 2009 12:21:52 m_mmmml SisPharma Plart Equp Utization | b Erpopetonk
Bllpe g4t yew froert Ioos graw gmenge window bep
1002642009 5:20:44 PM BATCH START: RE_20091026_121028 |Product: S12345 |Recipe: AP1_RECIPE |Unique 1D: 37 | Ded &0  Be O s FES ZA [ow ] L ¥ = e
o LI kA NOTorwOt LuERSHmEY, & -3
=1 Y % B F o E | R @ .
FurBocn Sewch
L e || e T
vehsie  Parrig [ Conpeied 1+ Both
Elapsed Amrmres
512345 g hes, 1. min, W, sec sacne
MP_20001026_121637 UP_MP_FORM 1-1 026_122014 PM_UP_STEP1:1 moact [
O
D1a00z ABCAZ 0. hes. 1. min, 47, sec 4 @REACTOR_102 IPBCHVE g g, 58, min, 1. see ~Tine Rarge:
MP_20001026_111425 P MP_END 11 ] Inactive Inactive El e |
Sowen
" @BFoos Inactive @COOLER_103 Iractive 1. hes, 54. min, 18.
i1 0. hes, 21 min, 82 sec L " hrs, B4 min, 18. sec e
Inactve Inactive Inactive Inaciive & ® e O3S
5 & Digest LB 1125
= (JBFo09 ABC1Z3 . s, 1. min, 45, sec & Dges LaDA1126
MP_20091026_111425 UP_BF ENDT-1 REACTORS s s o123
- (ORE1200 S1ZM5 g s, 0. min, 20. sec S
— cirowvew | RE_20091026_121428 RET200:1 -
CIP Cvarview -
R —
@ciroos Inactive 1. has, 54, min, 13, sec @®Re1260 Inacive 120 hes, 43, min, 38 sec| p—
Inactve Inactive I Inactive Mekeriel Lowdky
nacive Ftesng soa0mS 4185
P.Cosken s 4225,
Inactve 97, has, B mn, 42 ser .RE‘IIN S12345 0. hes, 2 min, §. sec fisket B0 4326 —— tempersture.
Lot RE_20001028_121600 RE1300.1 et acms4se
= = # Sultale Cocking 005 4972, SAM00E 482
& Dges LBEL1120 G SOBGWNIID. SoANNS3SY
@RE1360 lractive W1 hes, 48 min, 8. sec + Doest L0118 & SNENSIIS. SnAnnsze
st Inactive ¥ Digest UBDA1118 G BEBQOS1ADS. GRAMNE1SE
+ Doest L0117 G SEONSIZIL. 8700008125
& Diges LBOL1116 G GOBOWSINIE. BGANONS1ES:
& Doss LBO1115 G OIS I0IS.. S7R0N51DS
& Digest LBOA1114 4 OBOWSEIT. SOACNNSESE
“ - [Dhosst LED-1113 L H20200%5 6102, w:ﬂme.u’n -

Multi-Site/Multi-Factory Process Visibility Batch Trends / Golden Batch Analysis
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Equipment Utilization

| Factory 1 Equipment Utilization

@ Select a Time Range

Start Time [10/20/2009 9:00:00 T#| End Time 1572072009 16:00:00 7] _Aeely | oo «] »l

Web Page Links ~ |E] Excel Web Access - BioPharma Factory 1 Equipment Utilization

@ BioPharma Home

@ Factory 1Home

- c A B C D E F G H I J K L M N (] P Q
@ Factory 1 Overview a2
" Eocriaty Bt s STARTTIME:  2009-10-20T09:00:00 TIME DURATION: 420 minutes
@ Factory 1 Alarms 5 END TIME: 2009-10-20T16:00:00 7.0 hours
Events by Unit =
@ Factory 1Equipment 6 0.29 days
Utilization
@ Factory 1Batch Log Z
o Factory 18athcep | EQUIPMENT UTILIZATION RUNNING HOURS EQUIPMENT UTILIZATION BY PRODUCT
Analysi 9
UPirXI;IiFORM 0 & 7
@ Factory 1Batch Cyde 1 | CIP0O06 = 98.1%
Time !
o Factory 1Batch 12
Trend Comparison 13 = QPO05 = 98.1%
a Factory 1 Batqh 1 o
DuEs comeenen 15 WAPAREDS, § BFOOS = 57.3%
16 Unit ECIPO0S=01 w WABCL23
= Add link | W
e 17 | MBEO03=S E BFOOS = 90.6% mglr
18 WBFOOS=0.7 E W NACTIVE
19 WTA002=35 = iyesnE
20 | ETAQ01=36
21
22 | TAOO1 = 48.9%
23 0.0 05 1.0 15 2.0 25 3.0 35 4.0 '
24 0.0% 20.0% 40.0% 60.0% 80.0% 100.0%
RUNNING HOURS
25
26
27| TA001 EQUPMENT UTILIZATION BY UNIT PROCEDURE TA002 EQUPMENT UTILIZATION BY UNIT
28 PROCEDURE
29
30 |
31|
32|
3 BUP_MP_FORM = 19.2% ~
2 HUP_MP_FORM = 26.5%
BUP_MP_XFR = 5.4%
35 WUP_MP_XFR = 8.6%
®UP_MP_END = 35.7%
36 BUP_MP_END = 12.4%
{ HUP_MP_CIP = 9%
37 | BUP_MP_CIP = 8.6%

WINACTIVE= 48.9%

WINACTIVE = S0%

Real Time Information — Currency of the New Decade @ conrignt 2010, osisot Lic. Al ighis reserve.
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| Critical Process Parameters Across Batches

Il Factory 1 Batch CPP Analysis UP_MP_FORM

Min / Max Pressure for COOL Phase vs Limits

@ Batch Search Time ~ |=] Excel Web Access - BioPharma Factory 1 Batch CPP Analysis UP_MP_FORM
Start Time
|s/25/2009 Tl
) B C D E F G H | J K L M
End Time ]
& @ 2
53 \
--2¢-- OP_MP_0S_CHARGE:1-1\COOL:1-1 CONT.Pressure HighLimit (psig) OP MP QS CHARGE:1-1\COOL:1-1
apply | o «f » 54 —i— OP_MP_OS_CHARGE:1-1\CO0L1-1 CONT Pressure Max (psig) -MP_Qs._ \. 3
55 —m— OF_MP_QS_CHARGE1-1\COOL:1-1 CONT Pressure Min (psig) CONT.Pressure Low Limit
Web Page Links = 56 --<-- OP_MP_0S_CHARGE:1-14CO0L1-1 CONT.Pressure LowLlimit (psig) Evaluation
600.00
a BioPharma Home 57
a Factory 1Home 58
a Factory 1 Qverview 59 | so0.00
o Factory 1 Alarms Events by Batch 60
a Factory 1 Alarms Events by Unit 61 BOUT OF RANGE
o Factory 1 Equipment Utilization 62 400.00
a Factory 1Batch Log MM RANGE
o Factory 1Batch CPP Analysis 63
UP_MP_FORM 64 300.00
a Factory 1Batch Cycle Time 65
@ Factory 1Batch Trend 66
Comparison 200.00
@ Factory 1Batch Trend bé <
Comparison DLES 68
69 OP_MP_QS_CHARGE:].-I\CO0L:1-1
& Add new link . 100.00 CONT.Pressure High Limit
= Evaluation
PI PB Display Links - |7
a BioPharma Plant Equipment i L e O .. N I N, . N SIS e . T 2 5%
B 73 N W NWM~M~ OO0 W=~ W N O 00 AW 0O W=~ LWwWwaoom=sonn o N W 2
Utilization WOoWwo=MN=0MNO0NWMOOMOOWN-ALWMNILWNHLWMNO=Z= AW=Wwd= M
L T T T e O T e B o S T SO o S 2 T (B o = N T O e N O o Y L Y S O = I = I« R« )
o Factory IMEDIA FREPSingle | 74 2N EE R e RO R aEdCR R ERE8E
Batch 75 2 2SR Sl T OO, s Sl S B S et e e s S S Rl s e Sl DR IS T
@ Factory 1 MEDIA_PREP Multiple S dddsNsffSnnonnmoono000083833338333a33
Batch 76 00 00 00 00 00 00 0 0 0 0 00 O W 0 OO OO OH A DA DHDODHODHD DD OO D ®OUT OF RANGE
OO0 00 0000 00000 0C0O 00000000 00O 00O 00O 0O 00 OO0 OO0 O
5, L T T R B T U N = = = = = = = = = U= = U= = = = = T = = =
a Factory 1 CIP Single Batch 77 OO0 0000000000000 00O00O0000O00O0D0O00O0O0OO0OOo0OOoO HIN RANGE
00 00 0000 00000 0000000000 00000000000 000
@ Factory 1 CIP Multiple Batch 78 R T O S e T B O A R L e B R e S N
L o B T O B = N O o M = VA = SR = Y o PR M o VA = R = N « WO = W « OO « R « O « TR« O = O « VO « O « i« O o PR o VR « R « S« O = RS « VO « R =
E Al T P 79 222222z z2z22222222
80 Batch ID
81
. . .
82 Limit Evaluation Rollup

Stats for All Batches
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@ Select a Batch Search Time Range

VINlud_Lediniinyg_Ldaus

VITIWaI € ASHIULE SOt iSUie

UcviLes

il

| stertTime [7i72010 [5] EndTime [5/5/2010 B
@ Select an Operation Start Time ~ [&] Excel Web Access - BioPharma Factory 1 Batch Trend Calcs
1=] =] =| =1| [eopenz  updatem | FAFind
A SubBatchPath Al B c D E F G H 1 K a R s o w w
\QP Mo SETIID:]] A .
[+ \op_wp_wr1_ChaRGEL-1 jzl i BioPharma Plant: Factory 1 - UP_MP_FORM Batch Trend Calcs
\OP_MP_RM_CHARGE:1-1 1 P
\OP_MP_QS_CHARGE:1-1 2 UNIT FILTER: PARAMETER: CONT.Level # Batches: 45
\OP_MP_SETUP:1-1\ACQ_REL:1-1 3 START TIME: 2010-01-01T00:00:00
\OP_MP_SETUP:1-1\SETUP:1-1
i 2 END TIME: 2010-02-05T00:00:00
\TK_PRESS_TEST:1-1 s CONT.Level
\OP_MP_SETUP:1-1\SETUP:2-1
\OP_MP_WFI_CHARGE:1-1 6
\CHARGE_WATER:1-1 =
\OP_MP_WFI_CHARGE:1-1 8 |Svmb°| Legend | CYCLE TIME
\AGITATE:1-1 o . 9 @  75-100%- Highest Quartile
Showing 1 to 10 of 17 10 ‘:,/‘-‘ 25.75%
@ Select an Operation End Tme -~ |11 @  0-25% - Lowest Quartile 10.3 AVG
EEEENS
13 BATCH ID CYCLE TIME BATCH ID PI AVG| | PI MAX | [PI RANGE| |PI STDEV
X SubBatchPath
ORI chARee I cool | |14 MP_20100203_141142 MP_20100203_141142 24.7 28.9 6.3
1 15 MP_20100203_141107 MP_20100203_141107 52,
tgg#:fg“i‘f”“me 11-1 16 MP_20100202_202757 MP_20100202_202757 34.8 32.6 7.5
\OP_MP_RM_CHARGE:1-1 17 MP_20100202_162321 MP_20100202_162321 68.7 21.8 5.2
——e e 18 MP_20100202_120858 MP_20100202_120858 30.9 415 22.0 5.2
N &gﬁ:{gfmmmq 19 MP_20100202_120617 MP_20100202 120617 47.3 62.4 24.3 4.3
NOP_MP_QS_CHARGE:1-1 20 MP_20100202_104211 MP_20100202_104211 69.3 77.0 18.9 4.3
\AGITATE:1-1 21 MP_20100202_093418 MP_20100202_093418 65.1
\OP_MP_QS_CHARGE:1-1
el 2 MP_20100202_085624 MP_20100202_085624
\OP_MP_QS. CHARGE:1-1\COOL:1-1 | 23 MP_20100202_082949 MP_20100202_082949
Showing 11 to 17 of 17 | 24 MP_20100202_082637 MP_20100202_082637 59.3
25 MP_20100126_102252 MP_20100126_102252 29.6
@ Select a Parameter toTrend - |5 MP_20100126_102228 MP_20100126_102228 85.9
Parameter 27 MP_20100126_071727 MP_20100126_071727 31.2
> i X 5 _
QNT Agitaio 28 MP_20100125_200641 MP_20100125_200641 58.9
PETSET. 4 I MP_20100125_200618 MP_20100125_200618 s3.2
CONT.NoData 30 MP_20100115_131004 MP_20100115_131004 36.2
gg::::::“’e 31 MP_20100115_131036 MP_20100115_131036 70.8
CONTWeishecros 32 MP_20100115_113541 MP_20100115_113541 55.4 88.3
CONT.Weight.Net 33 MP_20100115_085250 MP_20100115_085250 55.7 69.2 29.5 7.1
CONT.Weight.Tare 34 MP_20100115_085229 MP_20100115_085229 36.4 46.2 21.6 4.8
35 MP_20100114_215006 MP_20100114_215006 68.8 85.2 31.8 8.3
Web Page Links " |36 MP_20100114_214934 MP_20100114_214934 43.1 52.7 19.4 5.2
a BioPharma Home 37 MP_20100114_203647 MP_20100114_203647 51.2 60.1 16.2 4.4
w/iFactory:diome 38 MP_20100114 203620 MP_20100114 203620 61.9 71.9 16.9 4.7
@ Factory 1 Overview "
a Factory 1Room Environment H 2l
L e oo N Cycle Time o CONT.Level Summary Calcs
. o
RealTime Inform Over Selected Operation / Phase - Over Selected Operation / Phase




In Summary: Why store Batch Context
& MES EWIs into PI?

Manufacturing Operations
Management

Il

e

- — /
avel2 F
Batch | Continuous | Discrete ‘
Control Contrd  Control

Single
Interface for
Consolidated
Process Data

Real-time
Production
Monitoring

Detailed
Batch
Process
Performance
Analysis

Golden Batch
Comparisons

(o
UP_MP_FORMEL1 Operaion Cyde Time

/

Batch Cycle
Time
Analysis

Exception-
based
Reporting

f‘(‘ OSlsoft.

Pl System

Real Time Information — Currency of the New Decade
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Increased Reliablility, Performance, Functionality, and a Roadmap
to Event Frames

ADVANCES IN BATCH
INTERFACES
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Auto-Configure Pl Tags

TagName Server | Time Value
BioPharma: TAOD AE &l OSISOFT 23200 22135 P ALARMIMSTRUMENTIMEDIA_PREPICTRL_O01TADDT P00 _101Media TANE PRESSUREIFYEAD _ALMIDISABLEDIDT-NGMP_WRNIOFGeneral 10 Failurs|
BioPharma: TADO AE Process OSISOFT 2/19/2010 2:1jpaa1 &’El > B PICT g 009BAG FILLER PRESSUREILO_ALMIMACT ACKAS-OLTY_CRTILOW|Lavs Alarm Y alue 363883 Limit 2|
BioPharma: TAOO AE Frocess_dlam OSISOFT 2/19/20 2:& E? %H&SIE&%@% méﬁﬂﬂslmﬁ FILLER FRESSUREILO_ALMIMACT AACKA5-OLTY_CRTILOWILow Alamn ' alue 363883 Limnit 2|
BioPharma: TADD AE Process_Alarm M ewslarms OSISOFT 2M19/2010 1:45: A R S 18~ P H 1_HISTIT&001 PLC HISTIF_B751_ALMIACT AUNACKN 5-QLTY_CRTICFMIChange From Normal Yalue %P1
BioPharma: TADD AE Process Ewvent OSISOFT 2/19/2010 208:00 P EVENTIPROCESSMEDIA_PREPICTRL_O01(TADCTIO0T_101[Media TAME TEMPIACTIVE-INFOITION _101 2411 |Module Failure Active|
BioPharma: TADDT . COOL.Dwher Change. Owner Changed Detected:  OSISOFT 3312000 10:21:37 AW DELT AW BATCH
BioPharma: TAO01.COOL. Recipe Value B_COOL_SP OSISOFT I2M010:2214 84 25
BicPharma: TAOD .COOL Recipe Value R_COOL_STRT_AMT OSISOFT 33/201010:22154 0
BicPharma TADO.COOL. Recipe Yalue B_MAx_COOL_TH OSISOFT 3320 10:2218 A 240
BioPharma: TA001.COOL. Recipe Value F_kMax_TEMP OSISOFT 2/2/2010 10:43:42 &M
BicPharma: TADD .COOL. Recipe Value. F_MIN_TEMP ﬁDFT /20104 343 43 A
BioPharma: TADDT COOL Recipe Yalue F_TEMP_HIGH P a Rg ﬁ & R t P t T
BioPharma: TA001.CO0L Recipe Walue B_TEMP_HIGH_HIGH Se e o r a ra m e e r a s
BicPharma: TAODD .COOL. Recipe Yalue R_TEMP_LO%W OSISOFT A /2mo 10 22 228M 8
BicPharma TADD .COOL Recipe Value R_TEMP_LOW_LOW OSISOFT /200 10:2236 AW 4
BioPharma: TAODO.COOL. Recipe Value R_TEMP_kOMN OSISOFT 3/3/2010 10:22:26 &M FALSE
BicPharma: TADD .COOL. Recipe Value B_*waIT_TEMP OSISOFT IN2M010:2227 A 25
BioPharma: TADO.COOL Repart.L_COOL_TEMP OSISOFT 3200 10:23:31 AWM 274
BioPharma: TAODO Event. Active Step Change OSISOFT 2/2/201010:54:40 4 CIP_20100202_104137BATCH_EXEC_20060228_002243739PF_MP_CIPYUP_MP_CIF:1-1%0P_MP_BURST w4 5H: 2-14Active Step Change command attempted|d.chiy
BicPharma: TADD Event. Mode Changs OSISOFT 2/2/201011:19:3F &AM CIP_20M100202_104137BATCH_EXEC_20080228_002243739PF_MP_CIPSUP_MP_CIF:1-1%0P_MP_MULL:1-14Mode Changed: Mode ChangelP-4U TOIFactany 1MED,
BicPharma: TAOD Event. Mode Command OSISOFT 2/2/2010 105457 AWM CIP_20100202_104137BATCH_EXEC_20080228_002243739PR_MP_CIPSURP_MP_CIP:1-1%0P_MP_BURST_‘WA5H: 2-14Maode Commanded:Made CammandiaUTO-MI
BioPharma: TAOOT Event. Multi. &)18 atchE vents. Unit. Critical OSISOFT 2/2/201011:19:29AM  CIP_20100202_104137BATCH_EXEC_20060228_002243739PF_MP_CIPSUP_MP_CIP:1-1%\|5tate Changed:|State ChangeHELD(IF actory 1IMEDIA_PREPITADCT
BioPharma: TA001.Event. Multi. F ecipe_Feport_OwnerChange_Prompt OSISOFT 331/200010:25:11 Ak END FROCESS . Recipe Yalue B_DF_WT_T: 15 sec
BicPharma: TADO Event. Operator Prampt OSISOFT J2010 1i@20:55 AM 0331_QI4E47@ATC EC_20080412 SIPR_MP_FORMA\UP_MP_XFR:1-180P_MP_=FR:1-1\MP_MEDIA_TRANSFR:1-1|M ake Cannection ta Drain
BioPharma: TADDT Event Frompt Response O5ISOFT gza]riﬂu $ %Eﬁh ﬁ:’z mﬁm l ORMWIP_MP_xFR:1-140F_MP_<FR:1-14MF_MEDIA_TRANSFR:1-1IMake Cannection to Drain
BioPharma: TA001 Event. Recipe Walue Change O5I150FT ) IPSUP_MP_CIF:1-1%0P_MP_BURST_*w&5H: 2-14Change Recipe Data: O_BAG_FILLERIF ecipe
BioPharma: TAOO Evert. State Change OSISOFT 3/31/2010 10:3307 &M MP_20100331_094547[BAT CH_EXE C_20060412_ 201 4123081PRMP_FORMAIP_MP_END:1-134State Changed:|State ChangelREADYIF actory 1MEDIA_PREPITAQN|
BioPharma: TAOOT Event. State Change. ReportSting OSISOFT 3/31/201010:3307 M Batch 1D: MP_20100331_094547 | Recipe: FR_MP_FORM % UP_MP_END:1-1 [TADO] % & | State Change: READY |
BioPharma: TADD Event. State Command OSISOFT 2/2/201010:54:41 AW CIP_20100202_104137BATCH_EXEC_20060228_002243739PF_MP_CIP\UP_MP_CIF:1-1%0P_MP_BURST _wa5SH: 2-15CIP_USER_ROUTE:2-2|State Commanded:|St
BicPharma: TADD Event. Step Activity OSISOFT 3/31/2010 10:33:08 AW MP_20100331_094647BATCH_EXEC_20080412_201412308FR_MP_FORMAUP_MP_EMD:1-144Step Deactivated|Step ActivitylT erminal SteplFactary 1IMED1A_PREF[
BioPharma: TAOO Event. System Message OSISOFT 343172010 10:33:01 AW MP_20100331_094647IBATCH_EXEC_20080412_201412308FR_MP_FORMAUP_MP_EMD:1-1%4Unit Procedure Finished|System MessagellFactory 1IMEDIA_PREPITZ
BioPharma: TAOO . PIEvent. Operation.Active OSISOFT 3/31/2010 10:31:57 &M OPERATION EMD: PR_MP_FORMYUP_MP_EMD:1-140P_MP_END:1-1
BicPharma: TADD PIEvent. Phase.Active OSISOFT 3/31/2010 10:31:39 AM PHASE EMD: PR_MP_FORMAUP_MP_EMD:1-1%0P_MP_EMND:1-15EMD_PROCESS:1-1
BicPharma: TADD PIEvent. UnitB atch. Active OSISOFT 33172010 10:32:13 AM
BioPharma: TA001 . PIEvent. UnitE atch Active. Calc. ElapsedTime O5I150FT 44742010 1:02:12 PR 28 hrz, 29. min, 58, sec

OSISOFT i

BioPharma: TADD .PIEvent. UnitB atch.B atchl D

OSISOFT

33/2m0 1D:32:13AW
A1 /2000 705215 Al

EioPharma: TADG .F'IEvent UnitB atch. Product
BioPharma: TADDT PIEvent. UnitB atch. Uniquel D
BioPharma: TADD . PIE vent. LnitB atch. UnitH ame

Real Time Information — Currency of the New Decade

OSISOFT
OSISOFT
OSISOFT

/200 10:32:13 AM
AA/200 10:24:31 AM
3317200 10:24:31 AW

Inactive
BATCH_EXEC_Z20080412_ 201412308
Ta00
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Auto-configure

é%
EEl

EI . EiaPharrna
E EI M Factory 1
B +1- Al Factary 1
- CIP
- Lines

=-[88 MEDI4_PRE |

-1 BFO0S

e BFU03

= 4 i
- =k TAND2
EI @ Factany 2
=M BLENDING

w-{F COOLER |
i Tk MIKER_" !
w1k REACTO |

=t @ REACTORS |

_- @ Factory 3

SSGtS

ioFPharma

Fau:tu:ur_lﬂ

~ [ Al Factom T Uitz
- (g1 CIP

~ [ Lines

- (@ MEDIA_FPREF
! & BFOOS
- g BFOO9

- &

TADOZ

1
n-H

chory 2

ﬁ BLEMDING

- (1 COOLER_103
e () MIKER_101

. @ (3 REACTOR_102
. L (@ REACTORS

- [ Factony 3
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Auto-Configure Aliases

o £ Ta001

F]E; Aliazes

e, AE A
‘T, AE Fencess

- Afarm & Event Aliases

e, AE Processdlam. Mewdlarms
ez, AF.ProcessE vert

----- ‘&, ALM Pressure Active Digital
----- ‘5, ALM. Pressure Active. Sting
----- &z, ALM. Pressure. Limit High
----- ‘&z, ALM. Pressure. Limit Low

----- ‘&z, COMT Agitator

----- ‘&, CONT Level

----- ‘e, COMT.MoData

----- ‘&, CONT Pressure

----- ‘e, COMT.Temp

----- ‘ez, COMT Weight Gross

----- ‘&z, CONT Meight Net

----- ‘my, CONT Weight.T are

----- \%} Ewvent Active Step Change

----- ‘&z, Event AlarmE vents Al

----- ‘&, EventMode Changs

----- ‘&, Event Mode Command

----- T Event.MuIti..-'-‘«IIE!atchEvents.Llnit.EriticaI

----- Ew i i t o
_____ reMdriops- Batch-Event
----- % Ewent.Prompt Response

----- ‘&, Event Recipe Value I:h EI Ia ses
----- ‘&, Event State Change

----- \% Ewent State Change. RepartSiring

----- ‘&, Event State Command

----- % Ewent.Step Activity

----- ‘&, Event.System Message

----- ‘&g, Phases. COOL Owner Change. Owner Changed Detected:
----- % Phazes. COOL Recipe Yalue. R_CHFM_TEMF

----- G, Phagzes CO0L Recipe Yalue F_CNFM_WOL

----- \E@ Phazes. COOL Recipe Yalue.R_COOL_SP

----- ‘&, Phases. COOL Recipe Yalue R_COOL_STRT_AMT

----- % Phazes. COOL Recipe YalueR_DF WT_TH

----- ases Heclpgﬁng_& Re po rt
----- % Phagee COOL Recipe Y alu MIN m

----- < ~-Parameter-Aliases

----- \E@ Phases.EDDLHempe Yalue.R_TEMP_HIGH_HIGH

----- \G@ Phazes. COOL Recipe Yalue. R_TEMP_LOW

----- k‘% Phazes. COOL Recipe Yalue R_TEMP_LOW LOMWS

----- \E@ Phazesz COOL Recipe Yalue B_TEMP_ROMN

----- \G@ Phazes. COOL Recipe Yalue. B_\WAIT_TEMP
----- ﬁa; Phazes COOL Report.L_COOL_TERMF

----- ‘&, PIEvent.Operation. Active

----- ‘&, PIEvent Phaze. Active

----- ‘&, PIEwvent UnitB atch Active

----- ‘&, PIEvent UnitB atch Active. Calz. TimeE lapsed
----- ‘&, PIEvent UnitB atch, BatchiD

----- ‘&, PIEvent UnitBatch BatchiD_UniquelD

----- ‘&, PIEver ] Calc. Cou

----- = re-phEvent Aliases
----- &, PIEvent UnitB atch, Cale. Count 4w esk

----- ‘&, PIEvent UnitB atch, Cale. Count. esterday

----- ‘&, PIEvent.UnitBatch, Procedure

----- ‘&, PIEwent nitE atch, Product

----- &, PIEvent nitB atch, UniquelD

----- &, PIEwent InitE atch. Urith ame
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The EVT file interface

: Pl EVT
EVT i \ Interface

BES — Batch Execution System
EVT — Event File

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al ights reserved.



The EVT file interface

: : Pl EVT
EVT i \ Interface

*OLEDB or other standard ?
*Proprietary access methods | °®

MES |::>?

MES — Manufacturing Execution System

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.



Batch Interface Framework Architecture

Batch Interface

Batch Interface Framework

External . Pl
Data Filter,

Source Options,. Local Cache
Connector Batch Logic

Communi-
cation
Library

Real Time Infor ma'tion —Cu rrency of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved.



Batch Interface Framework Interface

Batch Interface
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Batch Interface Framework Interface

Batch Interface
*OLEDB or other standard /

*Proprietary access methods

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al ights reserved.



Batch Interface Framework Interface

Batch

Batch Interface
EVT || —> II|IIIIIII —

N Beer

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al ights reserved.



Production Exception Report Report ation Date 03-Mar-04 023807 PM

: Pl EVT
=4 “ Interface
Production Summary Report

14-Nov-03 0201 55 PM
1 day 20 hrs 28 secs

euladmin_biggin?
24.Feb.04 025127 PM End Time 26-Feb-04 105155 AM

Unit Name Start Time End Time Duration
[PZ-R212  [24-Feb-04 025127 PM [25-Feb-04 014450 PM [22 hes 53 muns 23 secs

Basic Operation Start Tisne Fud Time Duration
Heat 25-Feb-04 082949 AM 25-Feb-04 08:57.52 AM. 28 rmns 3 secs (]

Exception Detail Table

DataSaurce Vislation Value  Vielation Limil  Retwrn Value  MinMax  Duration
Below Low Lisst Resctor_Temperstur 735m 716 = mine 45 secs
Abave High Lismit Reactor_A_Speed M8 000 984 28 mna 3 sees

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved.



Released new Batch Interfaces

Rockwell
Automation

AL D HD GE
FfAIDip Intelligent Platforms

nnnnnnnnn

w Honeywell
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Tailor Data Collection for Reporting & Analysis

'Y

,.
E:'
ey

Trending parameter

across batches

T
» -~ OF_MP_O5_DASGE 1-IW000L 32 COM Pressare Lomumit D

HABRARBROBREBERYRBYYL

Se s~ eoan o5 =
~

SEIFTSIEs3s3

b R RS B0 B AD AT

MEDWA_PRE

Real Time Information — Curr¢

‘ ].moz
MP_20001026_111425
»
o
==
3

sS=S s

Batch status across plants /
factories / units

P Overview

MP_20001008_121837

@sBroos
"atve

)BF009
MP_20001006_111425

Single batch phase drill down \

Time StringValue

1.2632E+405 AGITATE. Recpe Value R_AGIT_FINAL_ST: On
1.2632€405 AGITATE Recpe Value R_AGIT_SPEED: 480 R
1.26326409 AGITATE Recipe Value R_AGIT_ACTIVATE: TR
1.2632E+09% AGITATE Recpe Value R_AGIT _MIX_TM: S mu

1.2632E+05 AGITATEReope Value R_DF_WT_TM: 15 sec
1.2632E+05 AGITATE.Reope Value R_AUTO_LVL: FALSE M
1.2632E+405 AGITATE Recpe Value R_AGIT_OFF_LVL: 60 &

1.2002€405 AGITATE ReCpe Value R_AGIT_ON_LVL: 80 kx

Eagred Time

ABCID 0 hes, 2. min, 53 sec
UP_MP_FORM 1-1

ASCI 0 hws, 1, min, &7, sec
UP_MP_ENO 1.1

Inactve O hex, 21, mn, 2. sec
hactve

AECI\ O hes, 1. min, 45 sec




Tag[1l] .Name=[UNIT] ( [PHASEMODULE]) : [DESCRIPT] - [EVENT]
Tag[l].Value=[PVAL]

RE1560 (CHARGE _DIW) : SP_CHARGE MATERIAL-Recipe Value

SP_CHARGE MATERIAL 03/03/2010 14:24:01.000 PW100

>
SP_CHARGE AMOUNT IAELIEDAELAIEJL RE1560 (CHARGE DIW) : SP_CHARGE AMOUNT-Recipe Value

> Multiple Events into 03/03/2010 14:24:01.000 2480
Multiple Tags

ACT_CHARGE_AMOUNT

>

RE1560 (CHARGE_DIW) :ACT_CHARGE_AMOUNT-Report
03/03/2010 14:24:03.000  2414.5

Trending parameter
across batches

o d
OF_MP_5_DASGE 1-THI00L T2 SOME Pressare Lomtimit DS

-
8

¥ & &
g =

u
-]

ﬂilililiiiluf.'.fitlf'/l!ilﬂ'.’lxPi‘ﬂ:,'.l’;ﬂ)ﬁ?ﬂ%‘-’lxli
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Tag[2] .Name=[UNIT] .Event.Multi.Recipe Report
Tag[2] .Value=[PHASEMODULE] . [EVENT] . [DESCRIPT]: [PVAL] [EU]

SP_CHARGE MATERIAL

>

SP CHARGE AMOUNT - -
- - ; Multiple Events into

Single Tag

TAG TEMPLATE 2

ACT_CHARGE_AMOUNT

>

RE1560.Event.Multi.Recipe Report
03/03/2010 14:24:01.000 CHARGE DIW.Recipe Value.SP_CHARGE MATERIAL: PW100
03/03/2010 14:24:01.000 CHARGE DIW.Recipe Value.SP_CHARGE AMOUNT: 2480 kg
03/03/2010 14:24:03.000 CHARGE DIW.Report.ACT CHARGE AMOUNT: 2414.5 kg

| Single batch phase drill down \

Time StringValue

1.2632E+405 AGITATE Recpe Value R_AGIT_FINAL_ST: On
1.2632640% AGITATE Recpe Value R_AGIT_SPEED: 430 R
1.26326409 AGITATE Recpe Value R_AGIT _ACTIVATE: TR
1.2632E40% AGITATE Recpe Value R_AGIT_MIX_TM: 5 ma
1.2632E+05 AGITATEReope Value R_DF _WT_TM: 15 sec
1.2632E+05 AGITATE.Reope Value R_AUTO_LVL: FALSE M
1.2632E+05 AGITATE Recpe Value R_AGIT_OFF_LVL: 60 &
1.2632€405 AGITATE ReCpe Value R_AGIT_ON_LVL: 80 ki

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved.



Tag[3] .Name=[UNIT] .PIEvent.UnitBatch.BatchID
Tag[3] .Value=[BATCHID]

Unit Procedure Start

‘>

Unit Procedure End

—>

TAG TEMPLATE 3
Pl Event Tags - Start

RE1560.PIEvent.UnitBatch.BatchlID
03/03/2010 14:30:30.000 MP 20100415 01

TAG TEMPLATE 4 03/03/2010 16:17:10.000 Inactive

Pl Event Tags - End

Tag[4] .Name=[UNIT].PIEvent.UnitBatch.BatchID
Tag[4] .Value=Inactive

Batch status across plants /
factories / units

Egret Time
0 hes, 2. min, 53, sec

0 s, 1, i, &7, sec

. @BrFoos inacme 8 hen, 21, i, 82 sec
inactve nectve

© Osroos ASCI 8 hes, 1. min, 45 sec
UP_BF END 11
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Avalilable Data from BES/MES

Emerson DeltaV Batch Historian Placeholders GE iBatch Placeholders

*TIME, BATCHID, PROCEDURE, UNITPROCEDURE, OPERATION, PHASE, m *TIME, BATCHID, PROCEDURE, UNITPROCEDURE, OPERATION, PHASE,
DESCRIPT, EVENT or PARAMETER, PVAL or VALUE, EU, AREA, PROCESSCELL, (W8 M  DESCRIPT, EVENT, PVAL, EU, AREA, PROCESSCELL, UNIT, PHASEMODULE,
UNIT, PHASEMODULE, USERID or USER, UNIQUEID - USERID or USER, UNIQUEID

Emerson DeltaV Alarms & Events Placeholders Honeywell TotalPlant Batch Placeholders

« TIME, EVENT, CATEGORY, NODE, AREA, PROCESSCELL, UNIT, MODULE, « TIME, BATCHID, PROCEDURE, UNITPROCEDURE, OPERATION, PHASE,
MODULEDESC, ATTRIBUTE, STATE, LEVEL, DESC1, DESC2 HoneyWEI DESCRIPT, EVENT, PVAL, EU, AREA, PROCESSCELL, UNIT, PHASEMODULE,
USERID or USER, UNIQUEID, MATERIALNAME, MATERIALID, LOTNAME,
LABEL, CONTAINER

Emerson Syncade Placeholders

*TIME, BATCHID, PROCEDURE, UNITPROCEDURE, OPERATION, PHASE,
DESCRIPT, PARAMETER, VALUE, USER, AREA, PROCESSCELL, UNIT,
UNIQUEID,SET,HIGH,LOW

Rockwell FactoryTalk Batch Placeholders

Rockwell « TIME, BATCHID, PROCEDURE, UNITPROCEDURE, OPERATION, PHASE,
. DESCRIPT, EVENT, PVAL, EU, AREA, PROCESSCELL, UNIT, PHASEMODULE,
A“ioma“on USERID or USER, UNIQUEID, MATERIALNAME, MATERIALID, LOTNAME,
LABEL, CONTAINER

ABB 800xA PlaceHolders

*TIME, UNIQUEID, BATCHID, UNIT, PROCEDURE, UNITPROCEDURE,
OPERATION, PHASE, PARAMETER, VALUE

Wonderware InBatch PlaceHolders

ll - TIME, UNIQUEID, BATCHID, PROCEDURE, UNIT, UNITPROCEDURE,
OPERATION, PHASE, PARAMETER, VALUE, TARGETVALUE, OLDVALUE,
DESCRIPT, EU, USERID

Real‘Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved. OSlsoft



Tag Templates Functionality

Tag Templates can contain placeholders which are vendor / system specific
Placeholders are replaced at runtime with actual values from the source system

TIME, BATCHID, PROCEDURE, UNITPROCEDURE,
\/ OPERATION, PHASE, DESCRIPT, EVENT or PARAMETER,
PVAL or VALUE, EU, AREA, PROCESSCELL, UNIT,
PHASEMODULE, USERID or USER, UNIQUEID

DE ETAU

TIME, BATCHID, PROCEDURE, UNITPROCEDURE,
Roclowell OPERATION, PHASE, DESCRIPT, EVENT, PVAL, EU,

Automation AREA, PROCESSCELL, UNIT, PHASEMODULE,
USERID or USER, UNIQUEID, MATERIALNAME,
MATERIALID, LOTNAME, LABEL, CONTAINER

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. Al rights reserved.




New Batch Interfaces

 Common Code Library

* More Robust

 New Caching Mechanism

 New Batch Merging Functionality

 New Tag Templates Functionality

Real Time Information — Currency of the New Decade



Batch Interface Roadmap - Releases

« Siemens PCS7 Batch Interface (pending SIEMENS
acceptance test)

| —

« Performix XMES Batch Interface (Mid 2010) Perrormix
« Werum PAS-X Batch Interface (Mid 2010) ~ Werum

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsolt LLC. Al rights reserved.



Batch Interface Roadmap - Event Frames

Swap out PI Communication Layer: write to EF
database instead of Pl Batch Database

Enable auto-configuration of AF Database
Instead of Module Database

Enhance tag template functionality to write to
AF/EF attributes

See Event Frames in
Product Expo (Pl AF pod)

EF available as Community
Technology Preview (CTP)
on OSlsoft vCampus

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsolt LLC. Al rights reserved.



New Advances in Batch Interfaces: Integrating with Batch
Execution Systems

WRAP-UP & CONCLUSIONS
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Conclusions

NEAEE e R 3ii=lgid Where to find more Information:
get more value ou

oI\ [N N * FAQs about the Emerson DeltaV Batch
4 Interface and the Rockwell FactoryTalk
Batch Interface (KB00258)

* Join us at the Batch Interfaces Pod!
MES systems pro * Batch Interface Demos

valuable context a * Batch Visualization Demos
Pl pr » Answer your Batch Questions

*Contact us:
* Todd Brown — tbrown@osisoft.com
Use the Pl System * Chris Coen — ccoen@osisoft.com
enabling your * lvan Datskov — idatskov@osisoft.com
Integra * Chris Nelson — cnelson@osisoft.com

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al fights reserved.
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' Tag Templates Functionality

Examples

« Allow for creation of Pl tags, aliases, and data associated with any Event Type

« Support two extremes (and everything in-between): single events can be stored
in different Pl tags and multiple events can be stored in a single Pl tag.

EXAMPLE TAG TEMPLATES

Tag[9000301
Tag[9000301

.Name=BESName: [UNIT] ([PHASEMODULE] ) : [DESCRIPT] - [EVENT]
.Descriptor=[UNIT] [PHASEMODULE] [DESCRIPT]-[EVENT]
Tag[9000301] .EngUnits=[EU]

Tag[9000301] .Value=[PVAL]

Tag[9000301] .Type=string

Tag[9000301] .UnitAlias=\\Phases\ [PHASEMODULE]\ [DESCRIPT] -
Tag[9000301] .PhaseAlias=[EVENT] | [DESCRIPT]
Tag[9000301] .Trigger=[EVENT, value="Recipe Value"]
Tag[9000301] .Trigger=[EVENT, value="Report"]
Tag[9000301] .Trigger=[EVENT, value="Owner Change"]
Tag[9000301] .Trigger=[EVENT, value="Prompt"]
Tag[9000301] .Translate=FALSE

[

[EVENT]

03/03/2010 14:24:03.000

Single Event into Tag

TAG = BESName:RE1560 (CHARGE DIW) :ACT CHARGE AMOUNT-Report

2414.5

Same event written to

PVAL EU
[PVAL]

Tag[9000202] .EngUnits=PHASEMODULE .EVENT.DESCRIPT:
Tag[9000202] .Value=[PHASEMODULE] . [EVENT] . [DESCRIPT] :
Tag[9000202] .Type=string

Tag[9000202] .UnitAlias=Event.Multi.Recipe Report OwnerChange Prompt
Tag[9000202] .Trigger=[EVENT, value="Recipe Value"]
Tag[9000202] .Trigger=[EVENT, value="Report"]
Tag[9000202] .Trigger=[EVENT, value="Owner Change"]
Tag[9000202] .Trigger=[EVENT, value="Prompt"]
Tag[9000202] .Trigger=[EVENT, value="Prompt Response"
Tag[9000202] .Translate=FALSE

[EU]

03/03/2010 14:24:01.000
03/03/2010 14:24:01.000
03/03/2010 14:24:01.000
03/03/2010 14:24:03.000

Multiple Events into Tag

Tag[9000202] .Name=BESName: [UNIT] .Event.Multi.Recipe Report OwnerChange Prompt |
Tag[9000202] .Descriptor=[UNIT] .Event.Multi.Recipe Report OwnerChange Prompt

~ two tags, in two
" different formats

TAG = BESName:RE1560.Event.Multjl.Recipe Report OwnerChange Prompt

E DIW.Recipe Value.CPP_HIGH LIMIT: 2535 kg

E DIW.Recipe Value.SP_CHARGE MATERIAL: PW100
E DIW.Recipe Value.SP_CHARGE_AMOUNT: 2480 kg
CHARGE DIW.Report.ACT_CHARGE AMOUNT: 2414.5 kg

Real Time Information — Currency of the New Decade
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Tag Templates Functionality

Tailor to meet your reporting needs ... Examples - Same Event

E

D

O
-,

@w
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*1 tag for all units.

*1 tag for all batches.

*6 tags for all units based on the defined
triggers.

*1 tag for all alarms and events.

1 tag per unit.

*1 tag per unit capturing all events for that
unit.

1 tag per unit capturing all State Change
events for that unit.

1 tag per unit per event type for each
Trigger event defined.

*5 tags per unit for the five defined Event
Trigger Types

1 tag for every phase module event type
(recipe, report, etc.) value running on each
unit.

1 tag per phase module that runs on a unit.

*1 tag per operation & phase sub
step\instance that runs on a unit.

TAG = BESName:Event.Multi.AlIBatchEvents

FTB13|37|API_RECIPE\RE1500:1\MAKE_A:1\CHARGE_FM:2-
1|ACT_CHARGE_AMOUNT|Report|1120]|kg|Factory 1| Train
C|RE1500| CHARGE_FM| |

TAG = BESName:RE1500.Event.Multi.AllIBatchEvents.Unit

FTB13|37|API_RECIPE\RE1500:1\MAKE_A:1\CHARGE_FM:2-
1|ACT_CHARGE_AMOUNT|Report|1120]|kg|Factory 1| Train
C|RE1500| CHARGE_FM| |

TAG = BESName:RE1500.Event.Report

PROMPT.Report.PROMPT_ANSWER: 5.5 kg
CHARGE_FM.Report.ACT_CHARGE_AMOUNT: 1120 kg
XFEROUT.Report. ACT_TRANSFER_AMOUNT: 175 GALLONS

TAG = BESName:RE1500(CHARGE_FM):ACT_CHARGE_AMOUNT-Report
4058
1120
68.4

TAG = BESName: RE1500.ProceduralModel. MAKE_A:1.CHARGE_FM:2-
1.Report.ACT_CHARGE_AMOUNT
1120




Tag Templates Functionality

A word on controlling tag creation ... to save on tag licensing

* Customers that were displeased with
the number of tags that the EVT
Interface created (licensing issue)
may ‘jump’ towards the prospect of
writing many events to a single or a
few tags.

* There is a trade-off between storing
many different types of events to a
tag and the ease of use for data in
the tag by end users and/or reporting
applications.

By storing more events types into a
single tag, that tag’s value will need
to have MORE CONTEXT to allow the
user to make sense of the data.

This needs to be evaluated based on
the intended use of the data by end
users and analysis/reporting
applications.

SIZE OF CIRCLE REPRESENTS RELATIVE AMOUNT
OF CONTEXT TO BE STORED IN TAG’S VALUE

Number of Values Stored in Ea. Tag

1000s- 10,000s-
10,000s 100,000s

Tag Template Tag Count Estimate

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved.



' Tag Templates Functionality .

Advanced Parsing Parameters

* OR conditions for Placeholders can be defined by listing multiple .Trigger
attributes for the tag template.

» AND conditions for Placeholders can be defined by specifying multiple
Placeholders within a single .Trigger attribute.

Tag[9000205].Name=BESName:[UNIT].Event.Multi.AllIBatchEvents.Unit.Critical

Tag[9000205].Descriptor=[UNIT] Critical Unit Batch Events
Tag[9000205].EngUnits=BATCHID_UNIQUEID_PROCEDURE_UNITPROCEDURE_OPERATION_PHASE_DESCRIPT_EVENT_PVAL_EU_UNIT_PHASEMODULE_USERID
Tag[9000205].Value=[BATCHID] | [UNIQUEID] | [PROCEDURE]\[UNITPROCEDURE]\[OPERATION]\[PHASE] | [DESCRIPT] | [EVENT]| [PVAL] | [EU] | [UNIT]|[PHASEMODULE] | [USERID]|
Tag[9000205].Type=string

Tag[9000205].UnitAlias=Event.Multi.AllIBatchEvents.Unit.Critical

Tag[9000205].Trigger=[EVENT,value="Active Step Change Commencing"]
Tag[9000205].Trigger=[EVENT,value="Comment"]

Tag[9000205].Trigger=[EVENT,value="Recipe Data Changed"]
Tag[9000205].Trigger=[EVENT,value="Recipe Value Change"]
Tag[9000205].Trigger=[EVENT,value="State Change"] [PVAL, value="HELD"]
Tag[9000205].Trigger=[EVENT,value="State Change"] [PVAL, value="RESTARTING"]
Tag[9000205].Trigger=[EVENT,value="State Change"] [PVAL, value="ABORTED"]
Tag[9000205].Trigger=[EVENT,value="System Message"] [DESCRIPT, value="Phase Logic Failure*"]

Tag[9000205].Translate=FALSE

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rghts reserved.
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' Tag Templates Functionality

PIEVENTSs

«  The Batch Interface is
capable of providing its
activity on Pl Batch database
by generating its own
PIEvents

These events are based
on the triggering batch
event logic the
interface uses against
each source system to
trigger Pl Batches,
PlUnitBatches,
PISubBatches
(Operations, Phases,
Phase States, Phase
Steps).

This functionality allows
customers to configure
Tag Templates based on
these PIEvents to write
batch triggering data to
Pl tags (the interface is
already creating PI
Batch records in the PI
Batch Database).

Real Time Information — Currency of

PIEVENT Example 1: PI Batch Active Tag
Tag[11].Name=BESName:PIEvent.Batch.Active

Tag[11].Value=BATCH START: [BATCHID] |Prod: [PRODUCT] |Rec: [PROCEDURE]
Tag[11].Trigger=[EVENT,value="PIEVENT"] [DESCRIPT, value="BATCH"] [PVAL,value="START"]
//// SAME TAG

Tag[12].Name=BESName:PIEvent.Batch.Active

Tag[12].Value=BATCH END: [BATCHID] |Prod: [PRODUCT] |Rec: [PROCEDURE]
Tag[12].Trigger=[EVENT,value="PIEVENT"] [DESCRIPT, value="BATCH"] [PVAL,value="END*]

PIEVENT Example 2: PI Unit Batch Active Tag
Tag[21].Name=BESName:[UNIT].PIEvent.UnitBatch.Active

Tag[21].Value=1

Tag[21].Type=integer

Tag[21].UnitAlias=PIEvent.UnitBatch.Active

Tag[21].Trigger=[EVENT,value="PIEVENT"] [DESCRIPT, value="UNITBATCH"] [PVAL,value="START"]
//// SAME TAG

Tag[22].Name=BESName:[UNIT].PIEvent.UnitBatch.Active

Tag[22].Value=0

Tag[22].Type=integer

Tag[22].UnitAlias=PIEvent.UnitBatch.Active

Tag[22].Trigger=[EVENT,value="PIEVENT"] [DESCRIPT, value="UNITBATCH"] [PVAL,value="END"]

PIEVENT Example 3: PI Unit Batch BatchID Tag
Tag[31].Name=BESName:[UNIT].PIEvent.UnitBatch.BatchID

Tag[31].Value=[BATCHID]

Tag[31].UnitAlias=PIEvent.UnitBatch.BatchID

Tag[31)].Trigger=[EVENT,value="PIEVENT"] [DESCRIPT, value="UNITBATCH"] [PVAL,value="START"]
//// SAME TAG

Tag[32].Name=BESName:[UNIT].PIEvent.UnitBatch.BatchID

Tag[32].Value=Inactive

Tag[32].UnitAlias=PIEvent.UnitBatch.BatchID

Tag[32].Trigger=[EVENT,value="PIEVENT"] [DESCRIPT, value="UNITBATCH"] [PVAL,value="END"]
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Tag Templates Functionality
Pl Module Creation

. The Batch Interface performs automated module and unit creation within the PI Module DB on the PI Server.

An optional Starting Module Path (/smp command line parameter) can be defined in the interface .bat startup
file. Example: /smp=FTBIntf

[GENERAL]
Equipment=BESName:[Area]\BESName:[ProcessCell]\BESName:[Unit]\Phases\[PhaseModule]
. —p - 5
Starting Module Path 23 - (8 BEsaneracton
@ BESMame:Train C Tag[90005031].UnitAlias=PIEvent.UnitBatch.BatchiC
BESName:[Area] — ; .BESNameTralnD
Tk BESName:RE1700
BESName:[ProcessCell &g, Aliases
SName:[ProcessCell] ’2_ B e
TUn o (W ALMASK T 201].UnitAlias=Event.[EVENT
BESName:[Unit] 5 0 ANALOG ag[9000201].UnitAlias=Event.| ]
. [ CHARGE_FM
UnitAliases - g MPP
Phases - - [ PHST Tag[9000303].PhaseAlias=Event.State Change

[PhaseModule]

=-[[ PROMPT
= [§8 #FEROUT
% Aliazes
PhaseAliases ...z, Event State Change

‘&, Event.State Change Active
‘&g, PIEvent PhaseModule Active
% RE1700.Proceduraltodel MAKE_&:1 FEROUT:1-1.Event. State Change
\% RE1700.Proceduraltdodel MAKE A1 *FEROUT:1-1.Event State Change Active
Qwner Change
M| Recipe Value
: Aliazes
- ‘&, SP_TRANSFER_AMOUNT
- Feport
k% Aliazes
... ‘g, ACT_TRANSFER_AMOUNT
Y- 1F BESMame:RE17ED

Tag[9000301].PhaseAlias=[EVENT] | [DESCRIPT]

Real Time Information — Currency of the New Decade
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EVT Interface & RtReports Migration to BIF

Migration Summary

EVT Interface
Configuration / Data
Type

Interface Point Source &
ID

Required Batch Interface Framework Configuration

Configure the same /PS (point source) and /ID (interface instance ID)
in the interface .bat file.

Impact on RtReports Reports

No impact on existing reports.

Module Database
Hierarchy

Use the following Equipment specification in the Tag Template file
include (replace “BESName:” with appropriate /BES prefix OR delete):
[GENERAL]

Equipment=BESName:[Area]\BESName:[ProcessCell]\BESName:[Unit]\Phases\[PhaseM
odule]

No impact on existing reports.

Phase Recipe & Report
Parameter Tags

Use Tag Template ID 9000301.

Do not use Tag Template ID 9000302.

No impact on existing reports.

Pl Batch Properties

Use Property Template IDs: 9000001, 9000002, 9000003, 9000004,
9000005, 9000006 for procedure level information.

Add additional Property Templates as needed based on current EVT
configuration or migrate this data to Tag Templates (recommended
best practice).

Must upgrade to RtReports version 3.3.0+.

No Impact on report configuration if all same batch property
templates are configured as in EVT.

Report configuration needs to be updated if migrating from batch
properties to Tag Templates (recommended best practice).

EVT String Pool Tags

Must configure Tag Templates to replace EVT String Pool Tag
functionality.

Tag Templates associated with this best practice can be used by
evaluation needs to be performed on a case by case basis by the
customer based on their usage of the data.

Must upgrade to RtReports version 3.3.0+ for new string filtering and
parsing Journal Action result type.

Must update report configuration for Journal Actions retrieving data
via EVT String Pool tags to the new Parse String Tag result type.
Format Templates will also need to be updated to reference the new
result type.

Real Time Information — Currency of the New Decade
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' RtReports 3.3 Support for BIF

Product Roadmap

« RtReports 3.3.0.0 was released on August 24, 2009

* Primary Goal is to bring RtReports into alignment with the
new Batch Interface Framework

Pl Batch Property Result Definition enhancement
New Result Definition for Compressed Values
Additional Manufacturing Aliases

Generic Batch Property Result Definition

Support for Overlapping Unit Batch Convention

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Where to find more information

Event File Interface to the Pl System, Version 3.8.6.8

OSlsoft User
Manual
[LINKTO
DOCUMENT]

Existing EVT interface

PIEMDVBCS: Emerson Delta' Compliance Suite interface
PIEMDVB: Emerson Deltav batch interface
PIFTBInt: Rockwell FactoryTalk Batch interface

Emerson DeltaV Batch Interface to the Pl System,
Version 1.0.1.0

OSlsoft User
Manual
[LINK TO
DOCUMENT]

Emerson DeltaV Syncade Batch Interface to the Pl
System, Version 1.0.1.0

OSlsoft User
Manual
[LINK TO
DOCUMENT]

Feature List Existing FVT PIEMDVECS FPIEMDVE PIFTEInt
Supported data EVT, 5QL, EVT, SQL, VT
source types OPFCAE,

Active EVT Directory X X
Monitoriz) on
anges

Forced Directory Startup and loss Startup and Startup and
Scan of EVT of connzctivity loss of lozz of
diractory connectivity | tonnectivity
Alphabetical ENVT
file Py i
Event Time ordered X X X
bazed EVT file
processing
Support for multiple X X X
data zources
Data zource altering

X X X
Perform data X X X

Rockwell FactoryTalk Batch Interface to the Pl System,
Version 1.0.1.0

OSlsoft User
Manual
[LINK TO

validation and
recovery for active
batchez on startup.
(Note: active batchesz

=, tag
batch data.
Proceszing of
partially processed
batchesz on startup

Pru[ireiz'rs:kjng TTa;-I-g:‘c:'- L_;—,_[__cu Last good
DOCU M E NT] — -:\-ina}\{lc 1 ':\ntt:;lc 21 | writte : to PT
Supportz
FAQs about the Emerson DeltaV Batch Interface and OSlsoft FAQ./ KB Prerequicites for
the Rockwell FactoryTalk Batch Interface Article it | o |
[LI N K TO ;.:i:;};wxidata= -af;h s:—l}r;h: =e=:=h1
KB00258 DOCUMENT] Bullin - =
Buiid—in Deler.:ﬂ = X X X
o o 3 Bulk data X X X
Best Practice Document & Presentation is
Countars objzct and timersobject | timers,ohject
Available for EA Customers | — il e

Real Time Information — Currency of the New Decade
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Tailor Data Collection for Reporting & Analysis

Useful for trending parameter
across batches

RE1560 (CHARGE DIW) : SP_CHARGE MATERIAL-Recipe Value
03/03/2010 14:24:01.000 PW100

TAG TEMPLATE 1

Multiple Events into

RE1560 (CHARGE DIW) : SP_CHARGE AMOUNT-Recipe Value

. 03/03/2010 14:24:01.000 2480
Multiple Tags

RE1560 (CHARGE DIW) :ACT_CHARGE_AMOUNT-Report
03/03/2010 14:24:03.000  2414.5

TAG TEMPLATE 2

RE1560.Event.Multi.Recipe Report

03/03/2010 14:24:01.000 CHARGE_DIW.Recipe Value.SP_CHARGE_ MATERI
03/03/2010 14:24:01.000 CHARGE_DIW.Recipe Value.SP_CHARGE_AMOUNI
03/03/2010 14:24:03.000 CHARGE_DIW.Report.ACT_CHARGE AMOUNT: 241

Multiple Events into
Single Tag

A \/1E A

Pl Event Tags - Start

RE1560.PIEvent.UnitBatch.BatchID
03/03/2010 14:30:30.000 MP 20100415 01
03/03/2010 16:17:10.000 Inactive

TAG TEMPLATE 4

Pl Event Tags - End

Real Time Information — Currency of the New Decade
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Useful for single batch phase
drill down

1.2632E8405
1.26326405
1.26326409
1.2632E40%
1.2632E+05
1.2632E+05
1.2632E+405
1.2032€405

AGITATE.Recpe Value.R_AGIT_FINAL_ST: On
AGITATE Recpe Vahoe R_AGIT_SPEED: 480 R
AGITATE Recipe Valse R_AGIT_ACTIVATE: TR
AGITATE Recpe Vakse R_AGIT_MIX_TM: 5 mi
AGITATE.Recpe Valse.R_DF_WT_TM: 15 sec

AGITATE.Recpe Value R_AUTO_LVL: FALSE M
AGITATE.Recpe Value R_AGIT_OFF_LVL: 60 k
AGITATE Recoe Value R_AGIT_ON_LVL: 80 ki

Useful for batch status across
plants / factories / units

MEDIA_PREP Overview
TA001
MP_20001006_121837

D.mu
MP_20001026_111425
’ @BFoos
2
1

o
nactve

()BF009
MP_20001026_111425

Eopred Time

ABC1D 0 hes, 2 min, 53 wec
LP_MP_FORM 1.1

AsCI12 0 hes, 1 i, &7, sec
UP_MP_ENO 1.1

Inactve 0 hex, 21, min, 52, sec
mactve

RO . hes, 1. min, 85 sec
UP_BF_END 11
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Tag Templates Functionality Examples

Tag[l] .Name=[UNIT] ( [PHASEMODULE]) : [DESCRIPT] - [EVENT]
Tag[l].Value=[PVAL]

Batch Batch Interface

Events
TAG TEMPLATE 1
Multiple Events into RE1560 (CHARGE DIW) : SP_CHARGE MATERIAL-Recipe Value
Multiple Tags 03/03/2010 14:24:01.000 PW100
RE1560 (CHARGE _DIW) : SP_CHARGE AMOUNT-Recipe Value
03/03/2010 14:24:01.000 2480

SP_CHARGE_MATERIAL

RE1560 (CHARGE DIW) :ACT_CHARGE_AMOUNT-Report

SP_CHARGE_AMOUNT,
03/03/2010 14:24:03.000 2414.5

ACT_CHARGE_AMOUNT
Tag[2] .Name=[UNIT] .Event.Multi.Recipe Report

Tag[2].Value=[PHASEMODULE] . [EVENT] . [DESCRIPT] :

[PVAL] [EU]

w RE1560.Event.Multi.Recipe Report

Multiple Events into N 03/03/2010 14:24:01.000 CHARGE_DTW.Recipe Value.SP_CHARGE MATERTIAL: PW100
Single'Tag 03/03/2010 14:24:01.000 CHARGE_DIW.Recipe Value.SP_CHARGE_ AMOUNT: 2480 kg
03/03/2010 14:24:03.000 CHARGE_DIW.Report.ACT_CHARGE AMOUNT: 2414.5 kg

Tag[3] .Name=[UNIT] .PIEvent.UnitBatch.BatchID
Tag[3] .Value=[BATCHID]

N TAG TEMPLATE 3 ¢
Pl Event Tags - Start .
RE1560.PIEvent.UnitBatch.BatchID
MP 20100415 01

03/03/2010 14:30:30.000

Unit Procedure Start

— @

Unit Procedure End A D1 A /

> ¢

- 8 - Tag[4] .Name=[UNIT] .PIEvent.UnitBatch.BatchID
Tag[4].Value=Inactive

© Copyright 2010, OSlsoft LLC. All rights reserved.
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