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Roche is a global pioneer in personalised healthcare
Innovation: it’s in our DNA

CHF 110 billion R&D investment
30 R&D sites worldwide *

CHF 568 billion sales

26 manufacturing sites
worldwide

94,442 employees worldwide

#1 R&D investor in healthcare**

Among tOp 10 RraD investors across

. . . . . industries
*Pharmaceuticals and Diagnostics ** Strategy & Global Innovation 1000, Winter 2017



The woman shown here was in
the midst of receiving treatment
for her cancer when
photographed for the Roche
Annual Report 2017 last year.
Today, thanks to modern
medicines and diagnostic tests,
she is cancer-free and enjoying
life again.

Doing
now

what
patients
need next

We believe it’s urgent to deliver medical solutions
right now — even as we develop innovations for the
future. We are passionate about transforming
patients’ lives. We are courageous in both decision
and action. And we believe that good business
means a better world.

That is why we come to work each day. We commit
ourselves to scientific rigour, unassailable ethics,
and access to medical innovations for all. We do
this today to build a better tomorrow.

We are proud of who we are, what we do, and how
we do it. We are many, working as one across
functions, across companies, and across the world.

We are Roche.



Creating sustainable value
Our impact on society
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Innovating for patients Providing a great
workplace
127 million patients treated with our 30% of key leadership positions

medicines now held by women

32 Roche medicines on the WHO Model 22% of key leaders with diverse work
List of Essential Medicines experience

20 billion tests conducted with Roche 72%* employee engagement rate
products

*measured by Global Employee Opinion Survey 2017

Being a trustworthy partner

23 new partnerships in Diagnostics

107 new partnerships in
Pharmaceuticals

100% of approximately 1,000
business-critical suppliers risk-
assessed

il

Protecting the
environment & supporting

communities
13% decrease in
water consumption since 2015

23% improvement in the eco-balance
since 2014

10% decrease in energy consumption
since 2015



Smart Building IoT Platform and Optimisation

Philipp Sutter OctaveSoft GmbH, Thorsten Ulbricht Roche
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Smart Building

Vision of a Smart Building @ Roche

People @&

Our Smart Building ...

IS Interconnected with its
environment,

IS easily changeable in its capabillities,
provides a high user satisfaction and

displays sustainable values .



Smart Building
Requirements to a Smart Building

Efficient space
utilization
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Everyone knows...
..Data is the new gold

But no one can tell where to dig.

Just putting together data in an interdisciplinary approach can help to find new targets.




A few assumptions

« Everything we put in Energy, all kinds of Energy

« Things we do very often, all kinds of multiplicators
« Unknown incidents, abnormalities in general

« Unknown relationships between processes

« Or to make things easier, a mix of everything mentioned above!
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Why we need an loT Plattform

And what is it for ...

An [oT platform is a multi-layer Establishing an IOT Platform is a
technology that enables journey. The data created from
straightforward provisioning, processes needs to get visible.
management, and automation Observe Data First if the meaning of the data

IS revealed and a continuous
flow is established, processes
can be automated.

of connected devices within
the Internet of Things
universe. Thus, an loT
platform can be wearing
different hats depending on
how you look at it. Automate the

Processes
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Collect Data




Analyzing

To get a further insight on collected data, especially when it is cross platform, interdisciplinary
data, best is to have this data fast accessed. Multi interfacing systems prefered.

1)
Mobile client

P |-

Greta/SAP/Big Data




Controlling
gaining control over the systems that create the data

After knowing what is going on, it is now time to find triggers and functions from a process point of
view.

« Interfaces for external controls
« Latency or other restrictions
« Network connectivity
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Establish new control circuits

With integrated real time data and established controls over processes it is now possible to create
cross platform control circuits.

* Intelligent systems directly react on new circumstances.

- Values from measured values can trigger actions fort actors over multiple systems




Use Case 1 Building 098 Basel
B098 IVR (2023)

We would call this a extrinsic use case.
Knowledge about what is going on
Inside a facility helps us to find
potential savings within another

system.
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Business Case 1
Building BO98 Basel

 Inside Building 098, Roche is operating 120 static Tablet PC devices. These devices serve as
Doorplate, but also as a remote control for all building functions assigned to a room.

Bogs Dashboard / Module Settings | PROD ‘ ‘ 0.12.0 ‘ "2 Components v @ b @ Hi, Thorsten Ulbricht
List Select my module - or Search Q
0G 04 Backup Corridar Backup Con ridor Backup Corridor

M.UG0Z2.1653
1D; 29




Business Case 1
Building BO98 Basel

Situation at the site Bldg 098
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Business Case 1
In Building BO98 Basel

* In order to extend the lifetime of this devices and reduce the energy consumption of the building,
we developed the following.

When a user If the counter is On false, an app switches the

enters a floor, an >0 the endpoint devices off, on true, a
endpoint inside Pl value is true. simulated mouse/touch event

counts up W wakes them up.
. OGU|3 - J ] 5i3 . [ i i
| 10167 — 1D/769 "Links": {}, ¥ \ Vorn esction
Surgery "Ttems": [ [ '
T T | { i o it
"WebId": "F1AbErCCujlQageqWfyBel3T2fwdk6C-nIp6BGqYEBQVSAACATQBOMrX4xFIGLOESIgY 0 o o )
Barrier Corridor "
isimpleTableldentifier];
teelt
Pty 1 + eTabteTdentifer]
5 »
dexPath. 1
Atriu o & 2

"Name": "Active",
"Path™: "\\\\RBAMVIBPIAFP\\Databasel\\BOOS\\UGB2\\3455\\NightCycle|Active”,

"Source ": "https://b898-pi-monitoring.roche.com/piwebapi/attributes/FIABERCC

Outside Roche
-

imestamp”: "20818-12-21T@8:06:087.3890136Z",
alue”: false
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Doing the Math

Example BO98 Roompanel Devices

Energy

« 120 Devices*45 Watt*16 Hours Standby Time*365 Days = 31536 KWh
* Price Roche per KWh = 11Rp

« 31536*11/100 = 3468.96 CHF / Year



Doing the Math

Example BO98 Roompanel Devices

Lifecycle

» Usual Device End of Life Timespan 3 Years

 Enhanced End of Life Timespan 5 Years

* Price Per Device 1'000 CHF = 200 CHF/Y enhanced

* Price per Device Deploy and install 2 M/h a 120 CHF = 240 CHF
Savings 120*200 +120*240 = 52’800 CHF (5 Years) = 10’560 CHF/Y



Possible savings
Example Smart Device Lifecycle & Energy

Example B098 Roompanel Devices
Overall per Year

* Energy 3'468.96 CHF
 Lifecycle 10’560.00 CHF

« Total 14°028.96 CHF




Time Machine

Cause:

If you have your data in place and you know what is going on, all you need is a notepad and a
calculator to find potential savings!



Business Case 2
«Crawling the Campus»

We would call this an intrinsic use case. Knowledge about what is going on inside a system directly
helps us to find potential savings within the consumed power of the facility directly.

Asking around, we found complete Data of HVAC
Systems for the Buildings 67,72,64,97 on the Roche
Basel Campus. With the advanced analysis Tool

Seeq, we started analysing possible savings on the
data of the last 18 Month of building 67.

The potential findings were abstracted, and after
harmonising the building data, the more comfortable
search for cost savings began with Seeq....




Integration of Data into Pl



There i1s more data available...

« Building 098 is the most advanced “smart building” on the campus right now, so it was already
fully connected, and all data were available in PI in real-time. data Properties | x|

- But there are a lot more buildings on the campus, some of them Gonoral | Shang | Securty | Frevieus Verdors | Casionias
rather old, but all of them with some form of HVYAC Systems.

- Building managers say they could provide data in the form of

data |

. Type: File folder

- CSV flles L:Zation: F:

— EXCEL files Size: 70.8 GB (76,089,712,340 bytes)
Size on disk:  71.0GE (76,248,317 552 bytes)

ASk’ and |t Sha” be glven tO you Contains: 39,993 Files, 326 Folders

Created: Friday, February 8, 2015, 4:15:43 PM
Attributes: [w] Read-only (Only applies to files in folder)

IDEA: use the P1 UFL Connector to get this data into Pl as well [ Hidden

QK | | Cancel




Format of the Raw data

Data in the files typically was quite nicely structured, and could be used to

%]

1 & N s L

[ T s

|
W L B

TAG;Descriptinn;Date;Time;?alud

06THLO12F12 OO01M1;
06THLO12F12 OO01M1;
06THLO12F12 OO01M1;
06THLO12F12 OO01M1;
06THLO12F12 OO01M1;
0eTHLO12F12 O001MI1:
0eTHLO12F12 O001MI1:
0eTHLO12F12 O001MI1:
0eTHLO12F12 O001MI1:
0eTHLO12F12 O001MI1:
0eTHLO12F12 O001MI1:
0eTHLO12F12 O001MI1:

Hebenraeseume
Hebenraeseume
Hebenraeseume
Hebenraeseume
Hebenraeseume
Hebenraeume
Hebenraeume
Hebenraeume
Hebenraeume
Hebenraeume
Hebenraeume
Hebenraeume

automatically create Pl tags
automatically create AF elements
Import the data into PI

[ale;
[ale;
[ale;
[ale;
[ale;
[ale
[ale
[ale
[ale
[ale
[ale
[ale

N N e I s B e I = I R SRSy =

200G
200G
200G
200G
200G
LZ0G
LZ0G
LZ0G
LZ0G
LZ0G
LZ0G
LZ0G

ZUL-Volumenstrom
ZUL-Volumenstrom
ZUL-Volumenstrom
ZUL-Volumenstrom
ZUL-Volumenstrom
ZUL-Volumenstrom
ZUL-Volumenstrom
ZUL-Volumenstrom
ZUL-Volumenstrom
ZUL-Volumenstrom
ZUL-Volumenstrom
ZUL-Volumenstrom

(0-160000
(0-160000
(0-160000
(0-160000
(0-160000
(0-160000
(0-160000
(0-160000
(0-160000
(0-160000
(0-160000
(0-160000

m3/h)
m3/h)
m3/h)
m3/h)
m3/h)
m3/h)
m3/h)
m3/h)
m3/h)
m3/h)
m3/h)
m3/h)

$2017/02/23;
$2017/02/23;
$2017/02/23;
$2017/02/23;
$2017/02/23;
$2017/02/23;
$2017/02/23;
$2017/02/23;
$2017/02/23;
$2017/02/23;
$2017/02/23;
$2017/02/23;

0od:
0od:
0od:
0od:
0od:
0d:
0d:
0d:
0d:
0d:
0d:
0d:

04;
09;
14;
19;
24;
29;
34;
39
44;
49;
54;
s9;

al4.
231.3
209,
al4.
S234.
488.
488.
539.
s502.
551.
509,
483.

4]
G =l

rm i
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Pl UFL Connector results

UFL connector automatically created

1. AF hierarchy and elements

2. Pl tags including references to
attributes
3. imported data

R14_001Y1
R71_001Y1

T R e =) value w |
F ] =1 Sensor Description HLO12 Nebenraeume UG - 1.Z0G ZUL-Volu .
o oa & Value 14811

Archive |[sampled | Plot | summary | Data Pipe

Lo
Properties:
Categories:
Default UOM:

<Mone =

Attribute: [value

Start Time: |“—35-I

||m” 3 | End Time:

Retrieval Type: |T|me Range

|¢

[=EE

v| Boundary Type: |Inside

v]

Filter: [

| [] Show Filtered

0 ? B 4 Timestamp

9/13/2018 12:09:00 AM

9/13/2018 12:14:00 AM

9/13/2018 12:13:00 AM

9/13/2018 12:24:00 AM

9/13/2018 12:25:00 AM

9/13/2018 12:34:00 AM

9/13/2018 12:39:00 AM

9/13/2018 12:44:00 AM

9/13/2018 12:43:00 AM

145.04 days

2/4/2019 11:50:00 PM

|47143 results returned in 0.0378872 seconds.




Analysis of the imported data using Seeq

Seeq experiences:

« very easy installation and
connection to Pl and AF

« graphical data exploration

 ideal tool to “play” with the data
and easily find anomalies etc.

* run experiments and document
the experiment results in the built-
iIn Journal

cleaned data

Adjusted
outside
operations

6 Connected

2 Datz & Tools & Journal
5" Viewing E

w

Idea

We take the total energy consumption of the building by
adding up all energy counters (summed up via rollup
analyses in PLAF). We then look how much energy is spent
(= wasted) over the weekends by comparing the counter
values at the beginning and the end of the weekend. Thus,
we get a number per weekend, and then add those up to 2
quarterly total.

This is how it looks

Observation

We have negative spikes on the total energy consumption.
This is not possible, because this is the sum of all energy
counters of the building, and each one of them is only
counting UP {and never go down), therefoe the total
should alse never go down. We have to remove the
negative spikes and then do the calculation with the
cleaned result.

mary - First round

& %
Calendar  Chain

- .~

=
Capsuld Labels Dimming
- L -— -

12035444
8188530
4337818

486703

Sen 10

Sen 24 Ot A Oct 22 Nov



Business Case 2

Co

a Database |

lect the Data

over to AF

Throwing the data on a
Pl System, pulling it

g

@ Refresh | 3 Mew Element = =] New Attribute

Elements

5 Elements
= ﬂ BS

B

o

B(23
B(49
BO67
- (5 EAS
& EHw
[ =]
& HE0D4
& HLooS
& HLO10
- (§ HLO12
- HLO13
...... G Fi12_ooiM1
------ & F72_001M1
------ & H75_002M1
...... £ Qo0_01iM1
...... G Qoo_011M4
...... G Qo0_071M1
...... 5 QO0_071M4
------ & T11_004M1
------ & T14_001M1
...... [ T75_001M1
- @ HLO14
& HLO15
& HLO1s
- & HLO17
- & HLO13
- HLO20
& HLo21
& HLO30
& HLo31
- HLO41
& HLo42
- HLO52
- (§ HLOS4
& Hus02
& HUs03
& Hvo10
& Hvo2s

zaaes

[

R

-
-
-

[>

T76_001M1

General |Child Elements | Attributes |Por15 I Analyses I Notification Rules I Version ‘

Filter ERd
f| H | I|Q|Q| Name A| Value &

& @ ‘=] Sensor Description  {HL013 Lueftung Cafeteria ABL-Temperatur T76

¢ & & value 22,38

connecting Seeq

& Connected

E Data

# Tools

& Journal

‘ heume contains...

Reset More filters ~

» BldgData= BS = UFL
#
O B3 =2
& Bl4o =2
o BOe7 =2
O BoT2 =2
& B097 =2

28

26

24

22

20

18

16

14

having a look

% k... Q

A~ I - .
Calendar Chain  Cap Onelane  OneY-Axis

¥
Spread  Labels Dimming Zoom

s

11/9/2018 11:49:50 PM
Nov 6 MNov 8 Nov 10

4 11/5/20183:43 PM CET

Nov 12 Nov 14

MNov 7 Now 9 MNov1l

1 1502008

Nov 13



Business Case 2
Observe the Data

B % =

Calendar  Chain  Capsule

Tl

One Lane

{12

One Y-Axis

I & M. @

Spread  Labels Dimming Zoom

A v

21.0
20.5
20.0
19.5
18.0

18.5

| Activity at 6:00AM

17.0

16.5

16.0

15.5

15.0

145

3:00 am 3:30 am 4:00 am 4:30 am 5:00 am 5:30 am

4 11/7/2018 2:39 AM CET
Oct'l3 Mov '18

4 912018

. 2

Export  Annotate

M>1.061 /

(Lane 1)

Time window for
potential savings

11/7/2018 6:05:05 AM
6:00 am

7:30 am

7:00 am

# 4 8Thous p B W ©

6:30 am

Dec'ls

6.6 months

First customers arrive
8:00 AM

8:00 am 8:30 am 9:00 am 9:30 am 10:00 am 10:30 am 11:00 am
11/7/2018 11:23 AM CET
2019 Feb'19 Mar ‘19
3/19/2019



Business Case 2
Learning from the Data

A~ = % = Tz Tl s W- M. @ the =

Calendar Chain Capsule One Lane One Y-Axis Spread Labels Dimming Zoom Export  Annotate

23 (Lane 1)
20 /\fNM’ 15372 PP N
-

. Temperature and Energy

< counter overlay - uamen

167140 s

267054 . % Min Counter o
o ol _——— MaxCounter

2004493
133782
67116

Difference Min Max (Savings $$%) Lane )

72
65 %
58
2 11/8/2018 7:58:41 AM
5:00 am 6200 am 700 am 8:00 am 9:00 am 10:00 am 11:00 am 12:00 pm 1:00 pm 2:00 pm 3:00 pm 4:00 pm
4 11/8/2018 4:08 AM CET 44 4 122hours p M M = 11/8/2018 4:23 PM CET
i b
Oct '18 Nov 18 Dec '18 2019 Feb '19 Mar ‘19
1+ op1/2018 6.6 months 3/19,/2019
|Mw Details Nov 8,2018 7:58 AM | & customize | fl [ capsules
» % Name < Color = Samples = Line & Width £ Lane = Axis £ Align £ Show Auto Axis Min + Axis Max % ) Start = B 5 55 B B B
- O x M. Value ] — — A A A A s 15.97 22.65 O M Nows, 2018 6:00 AM
-~ O x M. Value (] —_ a — a 1 = 2 = B = L 3 167053 167315
Z 5 O x M, Min ] . — | 2z e #Hc 67053.84: | | 267053.8¢
[ 5 O x M. Max [ . — a4 & 4 qfo L = 67115.5 267115.5 H
& 5 O x M. Revenue | day = o — a o * 5 = E ¥ L 3
F F O x 2 2h delay m



Business Case 2
Learning from the Data

B %

Calendar  Chain

=
Capsule

T

One Y-Axis

Tl

One Lane

i
Spread

®-

Labels

Dimming

a h. ©

Znom  Export  Amnotate

Grab the attention of your Finance
Dept.

130 (Lane 1)
&7
43
o B B e T Vo g -
183153 (Lane 2)
122102
61051
0
182789 (Lane 3)
175333
167876
R
182868 (Lane 4)
175385
167902
80 (Lane 5) /
54
"« i ol e o o o
N Aljanjen B8 B B =& ==& A AN RN
Sep 17 Oct 1 QOct 15 Oct 28 Nov 12 Nov 26 Dec 10 Dec 24 Jan 7 Jan 21 Feb 4 Feb 18
4 9/8/2018 8:28 PM CEST 4 4 s54months p B W = 2/20/2019 1:02 AM CET
| ] n
Oct'18 Nov ‘18 Dec'13 2019 Feb'19 Mar '19
1 51018 6.6 months 3/18/2019
s Details ‘m| [ capsules
»® % Name = Color = Samples = Line & Width < Lane = Axis £ Align ¢ Show Auto Axis Min & AxisMax % 0 Start ~ B B B B B B
00 x8 M vale [ | — . e L L 0 130 O [ sep9,20186:00AM
00 x M. value m —_— . — .|t Az #ifs =fL = 0 183153 0O M sep10,2018 6:00 AM
@ £0®x 8 M Mn u w2 =2 fe Afz Afc At - teons | (18278030 O [ sep11,20186:00 M
& ¢0x 8 M  Max m . . =2 Af: Ao AL : 5 | (s O F sep12,20186:00 AM
0O [l sep13,20186:00 AM
& g0 x M. Revenue/day = W a — uffw s fe L % 0 80.29999¢ O K sep14,20186:00 AM
Z 40 x % 2hdelay ] O M sepis,20186:00 AM




Business Case 2 Quche
Learning from the next Data

ey 2 % = fler T b ». k. @ . ©
Calendar  Chain  Capsule Onelane OneY-Axis Spread  Labels Dimming Zoom  Export  Annotate

Total energy outside operation

- - - - - - - - - - - - - - - - - - - - - - 1
20431 1 fane 1)
88854
87277 H
’ Energy consumption Weekends
29
24
18
13
99545 (Lane 3)
93582
87619
r bl
112480 (Lane 4)
103419
94359 I I I I
§5289 ] ] ] | | ] ] | | | 1 I I
790 (Lane 5)
526
263 I I
5 _ _ _ - - _ -
Sep 17 Ot 1 Oct 15 Oct 29 Nov 12 Nov 26 Dec 10 Dec 24 Jan7 Jan 21 Feb 4 Feb 18 Grab the attentlon Of your Flnance
4 9/4/2018 3:26 AM CEST M 4 sTmenths b W W © 2/23/2019 9:59 AMCET | De t
I i M| | p '
Oct'18 2019 Apr'19 Jul'le Oct’19
1 11272018 15years 12;31/2019 |
e Details | o} [ capsules
x @ % Name ¢ Color % Samples % Line % Width + Lane * Axis + Align % Show Auto AxisMin % Axis Max % =] Start * B B E} E
O x @ M vale ] — — aff1 #1 #lfa #|fL % O | 8570047 | | 5043147 O [ seps,201812:00AM :
O x 8 M value ] — a — afl1 %2 #/|8 #|L & @ O |1321350¢/2879830¢ O Bl sep1s,201812:00 AM
- A ;
@ 4 ©x @ M  Heating Min ] o — |l # (3 #c #[L ¢ @ O |sws6es5u 99545156 O [ sep22,201812:00AM
& e e B . O [ sep29, 2018 12:00 AM
eating Max di — a /W % 4 % D0 % |L & 85299 112479.5
’ = O [ octs, 2018 12:00 AM
F ¢ 6x0 M. Heating Energy Weekend B di . — &/l %[5 #|E /L s @ 0 789.72727 O [ oct13, 2018 12:00 AM
Z  ©x @ I  Weekend [ ] 0O [ oct20,2018 12:00 AM
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Scaling up from Sensor to building - Data Consolidation in AF

In order to have the Hypothesis running over all energy tags of the building we consolidate the data

in AF;

File Search View Go Tools

Help

@ Database [¥ QueryDate ~ ® @ O Back H, Checkin ¥} « [#]Refresh '3 NewElement -
Elements H028
3 Bements General | Chid Hlements | Atributes | ports | Anslyses | Notfication Rules | version
. l? E; | o [ ] Name: TotalEnergyConsumption
& e § @ @ Neme Backfilling Description:
i o = @ TotlEnergConsumption @ Categories:
Analysis Type: ) Expression @ Q
Salfale Child Element: [ Q00_010M1 «| Group By: [ None =

@ Q00_022M1
& Qoo_o3aM1
@ Qoo_300M1
- QUO_350M1
- @ B072
- 6 8097
(£, Bement Searches

() Elements.

— Event Frames

1] Library

== Unit of Measure
88 Contacts.

'x Management

Bfiup attributes from
b select attributes set criteria below

Rittribute Name: Value

Attribute Levet Raot Level =
ptiribute Category: -

ment Category: | EnergySensor -
Element Template: | UFLSensor -

Evaluate

Value At Bva Value At Last

Jelect the function(s) to write to an attribute
Function Output(s)

Scheduling: (®) Event-Triggered Periodic ]|

Trigger on |Any Input v

Name
v Vpe
Seflkor Description

Parent Element Categories
Q00 010M1
o1

Introduction of the Total Energy
Consumption Variable

tes (Showing 2 of total 2 attributes: 1 items selected)

® Connected to the Pl Analysis Service.

HV028 /2019 3:16:31 PM O«

-RBAM Version: 1/1/1970 12:00:00 AM, Revision 5




Data Consolidation in AF
The magic at the core

After introducing the new variable we can sum it up to reflect the energy consumption of the

complete building:

File Search View Go Tools Help
@ Database [T QueryDate - (O @ | () Back H, Checkln ¥}  |[£]Refresh '3 New Element ~

Elements BO67
8 Sements General | Chid Elements | Attributes [ Ports | Analyses | Nobfication Rules | version
B~ @ 8
S ‘ & = Narme: TotalEnergyConsumption
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Data cleaning and filtering

done with Seeq l
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End result:
Total Energy Consumption (cleaned) per building




What’s next?

« Automation of further areas of revenue through advanced analytics /machine learning
» Realisation of enhanced control-circuits throughout various source systems

« Long run data storage
« Exchange with future systems

« Connecting the Facility live
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Business Case 2
Automate the search for Revenue
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Getting it together in Seeq

After we consolidated the energy data of the complete building, let’s view it in a time capsule:
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Business Case 2

With the new insight to data it is now time to create dynamic circuits:

Do a when b etc. (and this over multiple independent systems)
Forecast outside temperature

Forecast usage

Check calendars for usage

As mentioned before, to learn from your data, you can use raw data or any visualisation of your
choice. All starts with a simple hypothesis. If the proof of this hypothesis was successful, feel free
to scale up and go big!



Challenges for an loT Plattform

» Data collection from isolated systems

« Data Integrity / Data Ownership

« IT Operations / IT Ownership of a IoT Platform

« Qrganisational barriers between contributing departments
« Change in sovereignty of business expertise

» Loss of control over systems due to automated controls

- The investing department may not be benefiting from the savings directly



Doing now what patients need
next
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