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Nick Dani

Sr. Systems Engineer
Pharmaceutical Development & Manufacturing Sciences

Janssen Research & Development

|

individually and, unless expressly stated to the contrary, are not the opinion or

Statements of fact and opinions expressed are those of the participants
position of Janssen Research & Development LLC or its affiliates.
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Outline

* Problem Statement
- |DM Data Warehouse Strategy

* PI System - Critical Component for Warehousing
Strategy

 Where does Pl System fit in this?

« Contextualizing data using Pl AF and Pl EF — Example
« Exporting and Accessing Pl System Data

« Challenges

* Next Steps

~
4
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Problem Statement

"We've got lots of information technology. We just don't have any

information. "
© The New Yorker Collection 2002. Sydney Harris from cartoonbank.com. All Rights

Reserved.

® @OSIsoftUC | #UC2013
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IDM Data Warehouse Strategy
S88/595 Model

Operational
Source
Systems

[ The IDM Warehouse )

Extract

Extract

Extract

Extract

Automated Data Integration

Access

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013
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Tools
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Pl System - Critical Component for Warehousing Strategy

« Enterprise Standard for Data Historian — Strategic System in IT
Roadmap e 4

* End to Ew Presence of the Pl $ystem in Janssen - Huge.User Base
. Leverage wealth of experience — Internal & External

. EAAgreemeﬂt with OSlIsoft - Access to CoE & Tech Support

« Strong foundation for Time Series & Batch Data

« Compliance with ISA S88 Physical & Procedural Models

* Huge library of Interfaces — Great solution for Historical & Real-time
data collection and archival

« Ability to Aggregate, Archive, Search, Visualize & Export

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC.




Where does the Pl System fit in this?

Pl Server Pl AF Server
* EXECUTION

| )
4 Pl Interface = mmﬂg 2 |
_m_ S ' 77 SQLserver T

IDM RW OLTP E'em‘f_r.‘ngimp'ate
+ S88 Recipe and Risk Content \._ Pl AF ibrary
‘ \ SDK Global Asset Model
IDM RW ODS .
ing Control Recipes N *

* Link
l IDM RW DWH

Data Aggregation &
Optimization for Reporting

......

Re

pe M

ci




Recipe Portal - S88 Recipe, Parameters

d_ Recipe Step Parameters

Drag a column header and drap it here to group by that column

Mame T Step Equipment Type Parameter
> ﬂ Hours elapsed @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [ELAPSED TIME_HRS]

£| Days elapsad @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [ELAPSED TIME_DAYS]
ﬂ Total Viable Cells @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [CELL COUNT WIABLE]

| £| Total Tetal Cells @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [CELL COUNT TOTAL]
ﬂ Cumulative generations basic @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [CELL GENERATICONS ACCUM._A]
£| INTEGRAL_VIABLE_CELL @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [CELL COUNT WIABLE INTEGRAL]
i-l INTEGRAL_WIABLE CELL CUM @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [CELL COUNT WIABLE INTEGRAL ACCUM.]
£| CALC_PERFUSIOM_RATE @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [PERFUSION RATE]
i-l Reactor volume perfused per day @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [PERFUSICN RATE SCALED]
£| Specific Antibody Production Rate basic @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [CELL SPECIFIC ANTIBCDY PRODUCTION RATE_A]
i-l IgG output per Liter Media per day @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [SPECIFIC CELL-PRODUCTIVITY_PER VOLUME MEDIA]
£| IgG Qutput per day basic @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [PRODUCTION RATE_A]
i—l Cumulative IgG production in kg basic @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [PRODUCT MASS ACCUM,._KG_A]
£| Cumulative IgG Production basic @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [PRODUCT MASS ACCUM,_G_A)
i-l Perfusion per cell @ Production Bioreactor\Continuous Perfusion\Daily Sampling PI MDE [PERFUSION RATE_PER CELL]

j '|:| Medium consumption per gram @ Production Elioreacbur\Cont'lnu::llus Perfusion\Daily Sampling PI MDE [MEDIUM COMSUMPTION PER .G]

OSlsoft. USERS CONFERENCE 2013

® @OSIsoftUC | #UC2013
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Source Data - Batch Data (Static)

=g| Form - o » Admiin
F Staticinfo opened by: Admi

[o0xx | 272772013 | XXXOX | 5/13/2013 | 11565 |

o @
IF{un Humber |R'|31:0C|1 | |Cm |x:-cxxx ] Sort by Molecula
[Molecule | o0 ~] [EoTitle |xo0c | XXRXX &
[Cetine | xxexx x| [Mode  [FedBatch [+] [BR'Scale |5t [+] o
[CemBank  Tooxxx | [tocation |R +| [Station  |BRR10006A [+]

[Pcret | - [faraveD ] 05| [fara Vol ]| 24 |Batch IDM
[PC Age: Days| | [ftartDate | 342013 [Status  |Finished  |+]
_ Media Lots [Feed1 Amt | 3.00%| [Feed2 Amt | 0.37%|

g ot ] |

[Feedi Lot | | Comments

|Feed2 Lot | |

[antitoam Lot |

Baselor | | New | Save | Delete | Close |

OSlsoft. USERS CONFERENCE 2013

® @OSIsoftUC | #UC2013
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Source Data - Batch Data (Dynamic)

List of Runs Product Condition Started By  Start Date Status - Import NOVA
- - | a/16/2013 Running  [=] c"sfl‘;::"
Feed1| 3.00%Feed2| 0.75%) Get M Data |

DATE_TIME - [SAMPLED_E - |Sample[p - 'PH - [PH_A - [PH_EX - [pCO2(n - |pO2(mm - Temp - DO2 - |AGITA - /WT_BAS - VOL_V
Pl Unit © #16:2013125:00 PM - '
1 4M17/2013 1:42:00 PM 20 T3 E 7282 29 & ]"? h 51 1 199 0.158 z
2 4/18/2013 11:11:00 AM 20 715 © 7.188 3@| AﬁrElem eFFF AtFF‘IbUPe‘S 3
3 91 M 91 i k] 52 .
4] 4/20/2013 12:50:00 PM 20 69 [ 6.904 £3.1 76.6 37 49 4 201 0.169 &
5 4/21/2013 9:00;00 AM 20 69 [ 6.912 B35 70 37 444 200 0.176 :
6 4/22/2013 9:44:00 AM 20 69 [ 5.919 109.2 b6 3T 44 201 0.174 z
7| 4/23/2013 10:00:00 AM| 20 703 [ 7.049 90.6 376 37 429 199 0.173 z
B 4/24/2013 9:45:00 AM| 20 707 [ 7.077 90.2 67.8 37 53 198 0.168 y
9 47252013 9:30:00 AM| 20 .1 M 7.09% 74 78.4 37 £2.1 203 0.171 2
10 4/26/2013 9:40:00 AM| 20 T.12 ] 7.134 849 91.5 37 51.9 202 0.173 z
1] 402772013 12:50:00 PM| 2IJ 712 | 7.124 £94 81.8 ar £2.8 201 0.179 Z
12 4/28/2013 8:00:00 AM 71 | 7.094 924 176 ar 524 203 0.171 z
13 4292013 10:00:00 AM| TI me Serle 713 il 7126 86T 70.4 ar 48.5 200 0.159 3
14 473002013 10:15:00 AM Data 15 T2 O 7.094 84.1 0.5 37 539 200 0.155 3
15 51112013 9:29:00 AM 15 TAT B 7144 758 805 a7 50.6 202 0.168 3
16 SF212013 9:11:00 AM 20 T E 7.199 635 814 ar 519 199 0.163 3
17 £/3/2013 8:07:00 AM 20 73 E 7252 468 853 37 £5.3 197 0.149 z

g 5/402013 10:40:00 AM 20 ™A F 7.303 309 78.5 37 50.8 202

# 1] w

OSlsoft. USERS CONFERENCE 2013 #UC2013
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Pl AF Element Template Configuration

Ble Est Yow Go ook Hep N
190:».“ = QueryDate - & QBack () M, Checkin %) v (8] Refresh g New Template ~» g New Attribute Template - Search +
Growp by: [¥] Category 7] Tempiste
| G Atometed Gl Courter e P~ j»-a CARBON_DIOXIDE_PARTIAL_PRESSURE
| & Description Defatt Ve ¥ |+ | | Desowton
< CARBON_DIOXIOE_PAR] Otom Cortiguraton tem ndend |
Eff (21 Category. POO2 ARRAY Catageres PC02 2
Pl || G CARBON_DIOXIDE_PARTIAL PRESSURE_MOLAR 0 Ot UOM:  [jor -]
CCategoyod N || |veueTipe:  [Dotie v u
| G AbwsTED oM ‘ 0 || | osmavana:  Owe
| G o _EXTERNAL ' o Dota Rederence:  |P1 Port vl
d o s | | 1 s il
| GhoM 0 ‘ W \D33_% \Bement’s_%Bomert’,_%Atibrte’
e 2 Categoey: PO2 ‘
[~ G boubater || ¢ OXYGEN_PARTIAL_PRESSURE Otor »
| & lon Ovomatography (5 Catagory: PO2 MILUMOLE PER L ‘ ‘
B :6"’“‘*’““ G OXYGEN_PARTIAL PRESSURE_MOLAR ° |
I G M13ETenpiste (5] Catogery: PROTEIN CONCENTRATION UG PER ML 7 - | “
i— Mass Spectroscopy G TTER o “!
E ey g | G TITER MARVEST_1 ' o I
‘ | G TITER_HARVEST_2 ' o h
| G PUMP_BIOMASS ' 0
| G PuMP_FEED ' o
|| G PuMP_HARVEST ' '
Catogery: REACTOR PI TAG

4
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S88 Physical Model — Template tied to the Pl unit

File Edit View Go Tools Help

Databaze Query Date - Back H, CheckIn v Refresh | |3 Mew Element = =1 Mew Attribute Search -
Ty v
2 Borerts ) S EE——— . -
+- () Extemal Partriers | m =
- & Johnson and Johnson I I e be r I eS I_)at a Group by: Category Template
B- 3 Janssen Phamaceuticals | i s v|
= (3 Janssen Research and Development II; ' llName Al Value -
I E E' Category: <None> ’ .\ |
B! ¥ BATCH_LOCATION 1
B ¥ CARBON_DIOXIDE 10.630000114440918
B L B ¥ CELL_EANK
)
I [ G Schaffhausen B| 7 CELL_LINE
- ) Shared ® ¢ CONDITION
- (3 Large Molecule API
B & Cell Cuture 8| ¢¥ DATE_MODIFIED_DYNAMIC 2/29/2013 1:30:28 PM
B| ¢ DATE_MODIFIED_STATIC 7/23/2013 12:00:00 AM
B ¢ DYNAMIC_CCDE_ID 1151898
™ s @ BR3210 = 4
nY <F ENTERED_BY
Co PO ratesmmm
..... & BRMD1002 8| ¢¥ ENTERED_DATE 7/29/2013 6:50:40 AM
I._I | e r arc h y- & BRMO1003 5| ¥ ENTERED_DATE_STATIC 7/17/2013 12:00:00 AM
y ----- 5 BRMO1004
..... & BRMO1005 0@ ¥ FEED1_AMOUNT Mo Data
""" & BRMO1006 0 3| ¥ FEED2_AMOUNT No Data
----- 5 BRMO1007
..... & BRM01008 0 3| ¢ MEDIA_LOT_STATIC No Data
""" & BRMO1009 5| ¥ MODIFIED_BY_STATIC coaruso?
----- & BRMO1010
..... & BRMO1011 B| ¢ MOLECULE
""" & BRMO1012 H| ¥ PRECULTURE_AGE 134
----- 5 BRMO1013
..... & BRMD10T4 8| ¢¥ PRECULTURE_REFERENCE 03JUL13C168J013: 4001
i~ @ BRMO101S - 0 8 & Gammonia e
I'ﬂ.l m 0 8| ¢F Qglucose \= No Data _/ i |
BRM01001 Medified:8/28/2013 2:36:01 PM. Version: 1/1/197g4#2:00:00 AM, Revision 2 I |.

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013




S88 Process Model with Pl EF

File Edit View Go Tools Help
78 Database [¥ Query Date v@ (DBack ) |H, Checkln %} « |[£]Refresh | =2 New Event Frame

& Recipe Step Hierarchy "gd Bvert Frame Searches ~ || Generl | chid Event Flarnesi Referenced Hements i Attrbutes

- h@ Event Frame Search 1

i by ||| Mame: mAb Platform
[=RR< mAb Platform Desciption:
Bme Descri pt =2 Iﬁ-l Mab F‘Iaﬁorrn Stage 2:Bioreactor Production — ——
= Template: |§| Categories:
@ Production Bioreackor ' Fill Medum and Equitbrate Start time: 9/6/2013 9:17-00 AM End time:

2| Fill Medium Bioreactor

Default Attibute: | <Mone

LS. Initialize | /]

|S| Fill Madium and Equilibrate

Exdended Properties

------ 2 Intialize

- |2 Inoculate Bioreactor Find: Barerts

Antifoam Addition:1

|5 Inoculate Bioreactor
Artifoam Addition:2

Missing Information from Automation Layer
4 |§| Fad Batch

0] Antifoam Addition:1 [l ooy suming10 As-Is to Standard Definition
-3 2| Daily Sampling:11 B B B
4 @ Daily Sampling:1 - ﬁ 3:!52::2:!:315 - Easily Mapped information
(A Aliguot Sample § [ofedubed
* @ Feed1 Acdition Day 3 § (ofeduindy

2| Daily Sampling:18
|Q-| Daily Sampling:2
2 Daily Sampling 3

i

i @] Fead2 Addition Day 2

e

b @ Media Addition Day 0
- |Q-| Daity Sampling:&

. @ FlH Central ]|Q-| Daity Sampling:7
[ — e o H-- |2 Daily Sampling:8

------ |Q-| Daily Sampling:5 -
5 o =

£

[

- :
[ ey Daily Sampllng 5
£

£

[

" 4
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Visualization

Ba G Q - eCha Q -
“8lalEd B e Fom 1@ (L g 4(33 155 T2 D> From peatro 132551 | Te [prnzeo 1aszer | QL (L
2.4d 480 7.2d 96d 12,0 NO07 172011 13:25:51 OFM202011 139247
Batch ID et
W Fed Batch
= Daily Sampling: 0 —
~ Daily Sampling: 1 — 159 243 37
= Daily Sampling: 2 =N
= Daily Sampling: 3 || 46 185 7
= Daily Sampling: 4 —/
= Daily Sampling: 5 \I\ —
= Daily Sampling: & | —/ | -BE 127 a7
~ Daily Sampling: 7 —
~ Daily Sampling: & | ‘ — | T P
= Daily Sampling: 9 [  —
= Daily Sampling: 10 &3] | ‘ | :!:‘
Tod EXT] o EET] S6d 20 0.0 0.2d 0.5 0.5d 0.7d 0.5d 1.0d
- . »
Batchi: Batch ID - .
Recipe : Daity Samplng 3 I\_fl ﬂ 69 pH 1 032_BRR100064-pH (R11G014, Daily Sampling: 3) pH
Start OTH152011 132551 I\_fl H = 4598501 % 1032_BRR100064-DC (R11G014, Daily Sampling: 3) DO
End - 07A202011 13:55:00 durstion: 1.00:23:09.0 (V] ) — a7 dexc | 032_BRRI0006A-Temperature (R11G014, Daily Sampling: 3) Temperature
s - 5
Mame: Walue LI | Deszcrigtion TimeStatmp : [;éSC;IMIUn DefauttMarker
= WIORKING_WOLUME  2.01933333092651 kg 07M1/2011 13:25:51 D Tire 07202011 134915
= WEIGHT_HARWEST Mo Data kg a7M1/2011 13:25:51 E 1032 _BRR100064-pH (R11G014, Daily Sampling, 3) (pH) 7
» WEIGHT_FEED_BAL Mo Data kiy a7n1/2011 13:2551 E 1022 BRR100064-DO (F1 16014, Deily Sampling: 3) (DO} =
- WEIGHT_BIOMASS,  ho Deta ko 0720111325 51 ] 1032_BRR100064-Termperatws (R11G014, Dally Sunpling: 3) (Temperaturs) |37
» WEIGHT_BASE BA  0.096000000334465 kg 0712011 13:2551
» YIABLE_CELL_DEM 5000000 a7M12011 13:2551
» YIABLE_CELL_DEM  2.03600001335144 07M1/2011 13:25:51
~ WIABLE CELL DEM  2.69399935174438 07011/2011 13:25:51 e

OSlsoft. USERS CONFERENCE 2013

® @OSIsoftUC | #UC2013

© Copyright 2013 OSlsoft, LLC.



Accessing real-time Pl System Data during ELN Execution

Recipe Stag8!  peaction:1 T3040 + [ @x77 [ continuous Execution?

Pl o b

Equipment Parameter Selection .LJ

Equipment
Instance | R032 Def Tag |none

— ] T Uses Pl AF SDK and
—— Library Templates

20.1021690368652 nene

Selected Time: 9732013121545 PM

&0

Statistics: Avg: 26.793 Min: 18.9 Max: 65448 StdDev: 14.11

o0 g

40

20

0

932013 932013 9372013  9/3/2013

End: & 32013 [Jv 121652 4 Span 16 v hr

“—
|I|_[DisplayOverview][ OpenToolbox | | Showattachments | Add Remark to Stage | | Stage | | Close ]|J

4
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Exporting Pl System Data Summary — Today

| minimam

Pl System Data
Summary

‘4
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Accessing Pl System Summary — Future

Query- Batch, ‘ ) OLEDB or ODBC

Product, Recipe, ¥ Connectivity to SQL
Retrieval '
Frequency

Calculated
Data ~

PI OLEDB Enterprise
Pl Archives Pl AF DB

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftuC | #UC2013 © Copyright 2013 OSlsoft, LLC. (U4



Challenges

« Data Quality — Especially manual data entries

« Missing Information
— New approach record (almost) EVERYTHING in Pl that makes sense

« Batch context alignment for legacy data
— Aligning as-is context to platform context

* Need more Flexibility & configurable settings in Pl AF & Pl EF
— Using Pl ACE today

* Need Improvements to Pl EF Interface Generator for complex
start and end trigger definitions

* Need Pl ACE access in Pl EF Interface Generator

* Need parent-child relationships in Pl AF and Pl EF Templates
configuration

‘

© Copyright 2013 OSlsoft, LLC. [MKS]
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Next Steps

* Pl AF configuration for all equipment and instruments in Janssen
— Corporate Unit Class Definitions
— Pre-Requisite for all systems to reference these classes (ELN, MES)
* Pl EF prototype effort and rollout plan to implement across all
platforms
« Context transformation — AS-IS to Platform
* Pl EF Context becomes the MASTER Context for Data References

» Fix data source layer and address data quality issues
— lack of controls for data (pH = 7.023 or 70.237?)

« Continue working with OSlsoft and other strategic partners to get
more COTS features & modules

@ @QOSIsoftuUC | #UC2013 © Copyright 2013 OSlsoft, LLC.
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Please don’t forget to......

Complete the Online Survey Share what you saw with
for this session friends on Twitter, Facebook
or Linkedin!

#UC2013

Eventmobi.com/emeaucl3
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