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Table of contents

* Unser Traum von PLM bei SHL * Digitalisierungsframework @SHL
*  Warum machen wir Digitalisierung und * Grundlagen und Hintergriinde
PLM?

e Live-Beispiele

*  Wirklichkeit o
* Digitales Deployment

* Vor welchen Herausforderungen standen

und stehen wir? * Testautomation

* Wie konnten wir sie I6sen? * Automatisierter Upload

* Wo suchen wir noch nach Lésungen?
e (Alb)traum Validierung
* Was ist unsere Validierungsstrategie?

e Wie kommen wir damit klar?
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Hinweise

Workshop
* Interaktiv
* Einfach fragen

* Bremsen, wenn es zu technisch wird

* Wir werden weniger zeigen, wie unsere Prozesse aussehen. Sondern was wir getan haben, um uns
darauf konzentrieren zu kbnnen

e Der erste Teil wird eher theoretisch sein, im zweiten Teil zeigen wir wie es tatsachlich funktioniert

* Wir zeigen den Inhalt an unseren live Systemen — Fehler konnen passieren
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What we do

We design, develop, and manufacture advanced drug delivery devices such
as autoinjectors, pen injectors, and innovative specialty delivery systems
for large-volume and high-viscosity formulations.

We also provide design-to-build and contract manufacturing services for
products like laboratory handling equipment, neurosurgical instruments, and
industrial equipment for the integrated circuit and semiconductor industry.

By equipping our experienced development teams and skilled workforce
with efficient manufacturing, we have developed a business model that
works for everyone. It allows us to deliver comprehensive solutions for even
the industry’s most demanding projects and to offer experience, excellence,
and vision to customers and partners all over the world.
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Facts and figures

&
Top 25

majority of pharma/biotech
companies in partnership
with SHL

Over 50

combination products
launched*

+34%

compound annual
shipment growth rate
(CAGR) 2019-2023

30 years

of pioneering the drug
delivery industry

>5,700

employees worldwide

~60

employee nationalities

*SHL and IQVIA data, updated to 2023

%
-40%

energy usage per sold
device since 2020

Q = |

=
>86 M

SHL autoinjectors reached
patients worldwide between
Q3 2022 to Q2 2023*
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We operate across the globe

Our global teams provide support across multiple time zones with
streamlined project management skills to deliver excellent
customer-centric services both globally and locally.

I Zug, Switzerland

New HQ and manufacturing site expected in 2026

Kiissnacht am Rigi, Switzerland (subsidiary)

Stockholm, Sweden

Global HQ o————

R&D Centers

4@ Shanghai, China (subsidiary)

% — Taoyuan, Taiwan

I'lE Manufacturing

Final Assembly

SR} South Carolina, USA
North Carolina (subsidiary)

Florida, USA

. In development

Puebla, Mexico (subsidiary)
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4 Dimensions

People
Org structure and skill level needs to fit -> OCM

Processes
System Processes need to be adapted and optimized

.‘i T for digitalisation -> BPM

‘ System
Out-of-the-Box and best practise approach
0 from the system needs to be paired with

Q custom-process needs -> agile and robust
People ’ Data

Processes

implementation with fast improvements

Data
Data-centric mindset instead of thinking in
documents -> Data Backbone and Architecture
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Principles for PLM Governance

One harmonized SHL Framework

*  Same methodology and thinking for all users — harmonized main process and derived process variants e.g. Design Process with variants for
mechanical and electro-mechanical product or Change Management with variants for design, document, project and equipment

e Seamless End-to-End

*  Process design overarching several domains comprising a core process

* Single Source of Truth

*  One defined (leading/master) platform for each data set. The other platforms “only” use or link

* Qut of the Box functionality / best practice approach

*  Base the process design on best practice and out of the box functionality — only customization or enhancements where it is really needed.

* Process-centric approach with data

*  No department, functional and document driven focus! Focus on our core processes according TOM
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The “Magic Triangle”

S Demand +
~ : -“-__—-T—: :_ — transfered O rd e r

Material Master

from PLM for planning

e resource planning

specification and
product definition eBOM -> mBOM BOP — process
including definition
documentation

production order
confirmations

DHF + TF
DMR

manufacturing Order

execution based on

specificPaLt'i\zn from EXECUtiO n a r! d
documentation
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CAX Integration into PLM

SolidWorks-Teamcenter integration Comments:

Ao | 608 @0 Cb-AHE: — . Broees 16000 ¥ * CAD tools SolidWorks and NX interfaced to
[Giming | oo | e | i | G| SOUDWOR 387 St esmcer | PREEGCal E: B Temcene eyt o ots ok
— ) - Oy, Teamcenter
L1 2 BT
" B = Wl e ——
T * 3D models / drawing created and
o -
%g: « Provenmies « SHLDESIN PROPENTIES maintained in Teamcenter
: *  Workflows could be started directly out of
i gg a
il 2o 60887 c b 0BG Bosimwe 3@ @ - 8 x CAD
flica-arsce =
'Eg Acsembly | Layout | Sketch | Markup | Evaluste | SOUDWORKS Addins | MED | Teamcenter ,'—4; NEFE- -+ @ ds; — rﬁ-—hn-—l—hu.\-h j@f:
HIEN I AL LI e — . .
o @ ] * PLM users are able to view drawing and
i B . [l oo eact Pl Asembly O siawens
il & > models without CAD access
o1 o >
(1] Right lane
DhSheett [T T Lown H
S T * eBOM automatically created based on the
Type here to search " @A .

3D model

A

>
Model 50 Viens | Motion Study T

£ Type here 10 search
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Requirements Engineering and Risk Management integrated

@ [ SHL Document Library - ...emplates » 1. Product Development » & DIR Template for D1 Device SIEME|

'u' N N - - E' =YOI.l' ,ﬁ' @ l E b c commentS:

: * Requirements authored in
Mohamed Shehata 7 FUNCTIONAL REQUIREM ENTS DIR Template for D1 Device (rename) Polarion

My Polari
e Ensure Trace Information include Customer Input Document(s), or other input document, as well c Location: 1_ Design > DIR Requirements Template for D1 Device
-

Matrix ISO document and item number(s).

p——. Type: IE Design Input Requirements (DIR) (Change) ° RISkS Co”ected and evaluated

B Applicability 7.1 Functional requirements with specification lim  updated: 1 month ago by Mohamed shehata on 2024-09-11 0835 (1
Matrix ISO

116083 * Fields * Results transferred to PDP / TF

This section defines functional requirements for the medical device. All Primary Functions shall t

i Applicabili . “Status: -
M:[’:rix ISOty well as after preconditioning. +/ Approved or Relea
116085 for D1 This section additionally defines the applicable parts of ISO 1160 - = = . -\ svou- @+ O FEl"c
DIR Template for Be careful to not specify specification limits with higher accuracy (4 .
D1 Device by test equipment/systems. 12 Risk Ma nagement File B Document Properties
Extended . RL-89 - Dose Accuracy The following figure [Figure 1] depicts the content of the Risk Management File (RMF) and provides a general flow of risk Risk Management Plan Template (1]
System The device shall be able to deliver the entire labelled volume fro ma:age;ne‘;\lr:mw‘t\es at SHL ME(:ICBL Risk management activities at SHL Medical are into the device Location: 3_Ris . Ri
- and product lifecycle management processes.
Requirements Specification Limit > [insert LSL] mL i FMEA Data (4a) Type: [ Risk Management Plan (RMP) (Change)
Template . . i Hazard _ ) )
o P! oack Requirement Type Functional . 1 . :s‘ tHarm e ::ekmem Updated: 4 months ago by AVA.Dennis Todoric on
rimary Package e 1. . 2 Pl )
) ry i 9 Verification Method Instrumental Test b H en ~ Fields
Specification Template (3) \/_\ st
Template For DV Acceptance Criteria CL 95%/ p [insert] i Import Template i @lus: 7 Approved or Rele: -
for Customer : Chinese Title:
Cartridge Medical Harm H
Primary Package ISO 11608-1:2022 require acceptance cri List (2) Document Author: - Flerian Meisgen
I g o d i Medical Harm S Reviewer(s): o]
Specification Free fall where CL 95%/ p 95% can be u: List Template (2) i >| |de:;§;funn
2, H . S " Design or 3
Template For SHL End User Severity  N/A (for_mt;mal ; Chackiist Moealon o Document ID:
; projec ; ; )
process D Ve
Syringe of Harm i Process Risk \/\ requirement, ocument Version
- A it e.g. DIR Ch. D i
Stakeholder Rationale N/A e _l_ . snge bescrption B 7 U o
Requirements . B Product Risk X H ]
Assumption N/A ' A
Template - - . FeceuEm Product Risk | Fault Tree
Ramarbe Drimary Eninctinn nor TAAA roforoncs +n it Matrix (4c) E-/P-FMEA t | Analysis
§i Risk Analysis Matrix i (optional)
Data (4a) ,_v”}\/\ i Lo
B Risk
[ l
Plan Template Biocompatibility
(1 s process
| B Management Template ID: 000000788
Management Report  |e J
Report Template Template Version: g1
®)

\/\ Medical Harm List: |_- -

» B3 4 usability
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PLM a single source for product data

Teamcenter - A-000407/01-Mall, % +
shl-srv-tcwsesd.shl-group.com

s; DEEP-Home %@ Yammer ) Tickets|Service Desk @) Pending Approvals ...

MR A-000407/01-Molly_AID_TC | 4

Overview Collections  Checker  Classification

Owner: Victor | Date Modified: 04-Oct

- Intake - Planning - Design
B
plarer
= Start Date Phase/Ms 31.10.2022
End Date Phase/Ms: 31.10.2022
<
Object ¢ State %  Deliverable Type &
1 2D Component Drawing Cart...
ey VV-000001494/01-Process Valida... | Validation Master Plan / Rep.
Tasks
1 Appearance Test Report
H Assembly Process Developm

B

OB OHF M it

] p

] y
RE-11000172 ] .

] ’
RE-11000172 Ll ‘
DT-11001459) L] “

[ .

. - v

DT-11001464)

] y
- | v
RM-1100304(

B

"]

-

Where Used

Release Status:  Type: PDP Revi:

Jumpree

2 TEAMCENTER PRD

V% Polarion PRD il QAS il DEV five mo

il Other favorites

SIEMENS
Attachments  History  Relations Reports  Audit Logs
on  PDP Classification: SHL Development ! D_TC 002839/01,
Engineering Validation
Fabian Hoefer ({Fabian Hoefer@shl-groi s signed in

addte ()

Name % Requisites * Owner % Group ID % R. % Enddate % &
required 31.102022
Process Validation Master Plan required lgnacio Quesada (ignacio.ques..  Process Development Medical App..  31.10.2022
required 31.10.2022
optional 31.10.2022
Muhammad Aamir Raza (muha..  QARAMedical SHL Group Rele.. 31.10.2022
31.102022

» me

b SiEmENs 31.10.2022
31.10.2022
31.102022
fAmy Yang (amy.yang) Project MgmtMedical SHL Gro...  App..  31.10.2022

P A,_000407/01-Molly AID_TC 4w} SIEMENS

Overview TCMOS  Collections  Ch tion  Where Used  / story Particlpants  Reports  Audit Lags

1 00403 01w

a 3 Type: 0P

Gbject State | Recond Type St e end e Aeken.| Gumer Growp 10 Aemaining Time [

£

Comments:

* PDP contains all data around the
product

* All deliverables in one place

* Collections represent DHF or
DMR

* Quick overview for Project
Managers via checker
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Enriching eBOM

Example eBOM and mBOM

. EBOM-MBOM Alignment

EBOM | Latest Working ~ MBOM | Latest Working  Process | Latest Working | (©)

P-{ Mira, RSA 0.75ml, US

Plant | Latest Working

EBOM | 400001886/01;1-PAC1 - Rear Assembly 0.75ml >

MBOM | 400002687/01;1-Mira, RSA 0.75ml, All Variants >

to full qualified mBOM

SIEMENS

P =
@ [ - " 400001886/01,1-PACT - Rear Assembly 0.75ml 400001836 o PACT - Rear Assembly 0.75rml [~ (@4 400002687/01,1-Mira, RSA 0.75ml, All Variants 400002687 01 Mira, RSA 0.75m1, All Variants
/] | 410001323/03;1-Spring Guide Rod x 0 410001323 03 Spring Guide Rod - t{f‘ 400002688/01:1-Mira, RSA 0.75ml, Var1 400002688 4l Mira, RSA 0.75ml, Var:1
[+] # 410001326/03;1-Rear Cap x 0 410001326 03 Rear Cap _ 410001323/04;1-Spring Guide Rod x 1 410001323 04 Spring Guide Rod
/) “, 410002837/02;1-Plunger Rod 0.75 ml x 0 410002837 0z Plunger Rod 0.75 mL. L5 410001326/04;1-Rear Cap x 1 410001326 04 Rear Cap
/] t{fl 410001324/01:1-Rotator x 0 410001324 ot Rotator < 410002837/02:1-Plunger Rod 0.75 mL x 1 410002837 02 Plunger Rod 0.75 mL
o ~ 410002852/03;1-Plunger Spring 0.75mL x 0 410002852 03 Plunger Spring 0.75mL P 410001324402 1-Rotator x 1 410001324 02 Rotator
-] t&%l 410002808/01;1-U-Bracket (High Volume) x 0 410002298 ol U-Bracket (High Volume) - 410002852/03;1-Plunger Spring 0.75mLx 1 410002852 03 Plunger Spring 0.75mL
RSA d esl g n p a rtS (@1 400001469/01:1-Comer Protector.000°180°6.5mm Paper BN x 000... 400001469 01 Corner Protector900°180°6.5ms
t{f‘ 400002137/01;1-Tray Stack Label, 15" 15mm PaperWhite x 0000193 | 400002137 0 Tray Stack Label,15"15mm Paper
tg{«\ 400001478/01:1-Large Stack Separator, 1180*800*26,PRBN x 39¢-05 400001478 01 Large Stack Separator, 1180°600
(@4 400001482/01;1-Pallet Lid, 1200"1000°15mm, Plywood x 30e-05 | 400001482 l Pallet Lig, 1200°1000°15mm, Ply
t{f‘ 400001485/01;1-Slip Sheet,1180°980°3mm CartonBrown x 39e-05 | 400001485 0 Slip Sheet, 1180°980"3mm Carta
g{«\ 400001486/01:1-Small Stack Separator, 370°800°26mm, PR BN x 0... 400001486 01 Small Stack Separator, 370°800*
RSA p ac ka g' n g @4 400001487/02,1-Top Sheet, 1600°1400°0.03mm, PEx 392-05 400001487 02 Top Sheet, 1600°1400°0.03mm,
m ate r | a | t{f‘ 410003034/01;1-Rear Assembly 0.5mL and 0.75mL Tray x 001061 410003034 0 Rear Assembly 0.5mLand 0.75m
i gﬁ/ 400001470/02, 1-Wire 0.60mm KOSPLUS BR NC Spool x 0.00181 400001470 02 Wire 0.60mm KOSPLUS BR NCS;
Fo» %% 400002701/01;1-Mira, RSA 0.75m], Var,2 400002701 l Mira, RSA 0.75m], Var2 v
( e P e A e s oennaemt vers ( @ 4

Comments:

e The eBOM is created in Teamcenter
automatically based on the device design

e The mBOM is created based on eBOM by
adding non-design parts / manufacturing
items such as:

e Raw materials

* Packaging materials

*  Multiple mBOM can be created based on

the same eBOM depending on the
variations in the manufacturing process
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Definition of the manufacturing process in the BOP

Example BOP

4 Process Planning

Show Consumption and Impact State

EBOM | Latest Working ~ MBOM | Latest Working

@ 4

Assembly  Resources  Background Parts
&
AN ® | @ | Object String & F- %/ a

@ ~ @ 400002688/01:1-Mira, RSA 075, .. 10

w @ 410001323/04;1-Spring Guide R... 10

& @ AR 410001326/041-Rear Capx 1 20

@ < 410002837/02:1-Plunger Rod 0... 30

%3 4 410001324/02;1-Rotatorx 1 20

@ " 410002852/03;1-Plunger Spring ... 50

@ 410002898/02;1-U-Bracket (Hig.. 60

1] @ 400001469/01;1-Comer Protect.. 80

@ @ 400002137/01:1-Try Stack Labe.. 0

@ @ 400001478/01;-Large Stack Se.. 100

1] @ +00001482/01;1-Pallet i, 1200... 110

@ @ 400001485/01;1-Slip Sheet 1160... 120

@ @ 400001486/01;1-Small Stack Se... 130

& » el @ 400001487/021-Top Shees, 160... 140

Jas @ @ 410003034/01;1-Rear Assembly .. 150

@ » e @ 400001470/021-Wire 060mm K... 160
“y

« &

b=( Mira, RSA 0.75ml, US

Process | Latest Working | ()

Comments:

f;. h

= . , , o . . . . .
Le , . ., - , . 3 y -
€ Mira, RSA 0.75m, Var.1 | "= Mira, RSA 0.75ml, FAAM 4, Procured Tray T U minte < SIEMENS The manufactu ring process Is defined in the Bill
of Processes (BOP) by its manufacturing
Plant | Latest Werking o p e rat ions
Process Time Management (24 activities out of 24)
p @ @ ﬁ? rD 2\( Rj E? s E » Process: PRO-000068/01;1-Mira, RSA 0.75ml, FAAM 4, Procured Tray Duration: 66.43 min [ ] E a c h 0 p e ra t i O n S i S d e s C ri b e d by :
nemie [~ e T e | 520 conmrar ko JJFev e < FindNo. 3 + Asigned.. 4| line 3 Object String +
@ . .‘\“ PRO-000068/01:1-Mira, RSA 0.75m], FAAM... 10 1PQC 10 US100603/01;1... Setup Labor Ti... Setup Labor Time - . .
= R “ e IPac 10 USTO0603/01:1... Setup Machine .. Setup Machine Time b Where the Ope rat'on IS executed - the
o TRy —— » o IPac 10 UST00803/01;1... Operation Lab... Operation Laber Time
- . work center and resource
@ f OP-000187/01;1-Packaging 30 zPo1
= Py ————— © e IPac 10 UST00603/0111... LineClesrance L., LineClearance Labor Time . . .
- - Ipac 10 US100603/01:1... LineClearance .. LineClearance Machine Time ° What IS consum ed n t h eo pe rat on —
Ma nufa Ctu rl ng Operatlons Fac 20 US100603/01;1... Setup Labor Ti...  Setup Labor Time . . .
Fac 20 UST00603/01:1... Setup Machine ... Setup Machine Time the materlals (deslgn’ packaglng’ raW
Fac 2 UST00603/011... Operation Labe.. Operation Laber Time .
‘ - ’ FQc 20 US100603/01;1... Operation Mac... Operation Machine Time m ate rI a I ese )
@ TomEn G EAmE) Smmmy B G rac 2 UST00603/01:1... LineClesrance L., LineClearance Labor Time
ol m Object sting Occurrence Type| iem Revison'..| Quantity | RevDe  [|F¢ 2 UST00603/011... LineClesrance .. LineClearance Machine Time ° H ow t h eo pe rat ions s h a I I be exec uted
@ 410001323/04;1-Spring Guide Rod... MEConsumed 1000000 Spa [ Packaging 0 US100302/01;1... SetupLaborTi.. Setup Labor Time
@ S5 410001326/04:1-Rear Cap x 1000.. MEConsumed 1000000 Re Packaging 0 US100302/01:1... Setup Machine ... Setup Machine Time — s p e Cifyi n g D M R a n d QM S
@ . 410002637/021-Plunger Rod 075.. MECensumed  Approved 1000000 Pk Packaging E UST00202/011... Operation Labe.. Operation Laber Time
@ &P 410001324/02;1-Rotator x 1.000000 MEConsumed 1000000 -\ Packaging EY US100302/01;1... Operation Mac... Operation Machine Time d ocume nts
@ .~ 410002852/031-Plunger Spring 0... MEConsumed  Approved 1000000 Ple Packaging £ UST00302/01:1... LineClesrance L., LineClearance Labor Time
@ < 410002898/02;1-U-Bracket (High .. MEConsumed 1000000 M |Packaging 30 US100302/01;1... LineClearance ... LineClearance Machine Time ° Ad d iti ona I Iy t h e man ufa Ct u ri n g p rocess CyC I e
» @ E&% A00001470/02,1-Wire0.60mm(0-. » 4{ G > !
_— CycIe times times are |nput to the BOP
; * The content of the BOP is transferred to SAP as
BOM/routing
* Document information is transferred to MES for
:
- operator access and documentation in the eDHR

Work center / resources

Design / packaging materials DMR / QMS documents
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ERP side for planning

Example transfer of mBOM & BOP to ERP BOM & routing

Material

Plant

Alternative BOM
Position

Display material BOM:
BB B & fisubitems

=
400001882
il

2102 SHL Medical LLC (MFG)

General

Item Overview

[1lHeader Details P validity =

-
|3/ PACy - Front Assembly (LF NCS)

3 | Mira, FSA, FAAM 5, procured Tray

| Effectivity Initial Screen

Item ICt
o010 L
0020 L
0030 L
0040 L
0050 L
0060 L
0070 L
0090 L
0100 L
0110 L

Material | Document | General

400001469

400001478

400001482

400001485
a0

Component description

Needle cover spring (Low Force)

Body

Needle Cover

RNS Remover (High Volume)

Cap

Syringe Housing

Corner Protector,900*180*6.5mm,Paper, BN
Large Stack Separator,1180*800*26,PR,BN
Pallet Lid, 1200*1000*15mm, Plywood
Slip Sheet,1180*980*3mm,Carton,Brown

Display Routing: Operation Overview
4 » S L[] ot [2 wWorkcenter Allocaton [SDetail jiSequences GAPRT (1) jiInspection Characteristics

Group Counter 1 Mira, FSA, FAAM 5 Procured Tray
PAC - Front Assembly (LF NCS)

1PQC
FQc

Packaging
Assembly

Group 50020527
Matrial 400001882
Sequence 1] Sequence Desc,
Operation Overview
Oper... SOp  Work Center Plant Cont... Standard T... Description
0010 US100603 2102 zPO1
0020 US100603 2102 ZPOL
0030 Us100303 2102 zP0O1
0040 US100303 2102 ZP04

Quantity

1,000
1,000
1,000
1,000
1,000
0.379
0.095
0.095
0.095

UoM Asm SIs  Valid From
23.08.2024 31.12.9999
23.08.2024 31.12.9999
23.08.2024 31.12.9999
23.08.2024 31.12.9999
23.08.2024 31.12.9999
23.08.2024 31.12.9999
23.08.2024 31.12.9999
23.08.2024 31.12.9999

A88838848488%8

Valid to

23.08.2024 31.12.9999
23.08.2024 31.12.9999

un...

PC
PC

PC

Setup Labc

I

Comments:

Upon approval of the material in PLM, the SAP
material is created

Material creation in SAP is based on reference
materials, which limits the effort for material
master data maintenance

The PLM manufacturing BOM is transferred to
SAP and the BOM is created

The PLM BOP data is transferred to SAP and the
routing is created

Depending on the approval status of BOM and
BOP the SAP item are free for engineering or
serial production:

* PLM approved = engineering production
* PLMreleased = serial production

With transfer of the routing information the
production version is created automatically in
SAP
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Manufacturing execution in MES

Example of document transfer to MES

g Ve S

400000019

) 000000182 Tool
Management & TMS

) 000000186 Work
Instruction for
Injection

) 110017893 Resin. ABS.
PATSTH, Grey, NCS.

F2) 110019440_Body
TM4A-A-000347-
15943

T 110020704 Body
Component
Specification

) 400000019 PRODUCT

3 TC_MOLDING_OP-
000007

© @B
<@

Q@ w

© @B
© @

=)

=—N—

Document meta data

and links in MES

Meta data

Documents

Data access from MES to PLM

Comments:

*  Process-specifying documents (DMR) are
attached to the respective items in the BOP

* Triggered by a specific workflow the document
meta data is sent to MES, including a link to the
document

* A documents set containing the relevant
documents in automatically created in MES and
linked the correct product revision

 The PLM data can be accessed by clicking on the
link in MES — the shop-floor-connect application
acts as a “gateway” to PLM to display the data

* Documents meta data is stored in MES for the
eDHR
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Wie starten? — how to slice the elephant

*  Wir wollten keine Big-Bang

* 3 Fokus Punkte: QMS, Projekt Dokumenation/Entwicklungsprozess und Requirements Engineering
e Schrittweise Einfiihrung und Erweiterung der Funktionen

* Prozesse werden nun transparent -> Unterschiede erkennbar -> mehr Prozessharmonisierung notig

* Prozesse missen auf “digital” angepasst werden — Viele Ubersichts-Dokumente miissen abgeldst
werden

* In einer frihen Phase wird klar, dass wir Ende 2024 ein weiteren Produktionsstandort in USA und 2026
in Zug erweitern mussen

e Das macht weitere Interfaces zu ERP und MES nétig

e Seit November 2021 etwa 12 releases, teilweise schnelle Fixes notig
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Herausforderungen

e 3 —4 Releases pro Jahr

e Parallele Entwicklung und gleichzeitige Nutzung der Losung

e Keine vergessenen Dateien beim Deployment

* Zu Beginn Papier-gebundene Dokumentation / Validierung

e Verflugbarkeit und Performance Start von 3 Jahren mit geplanten 200 usern

e Anpassungen der Infrastruktur im laufenden Betrieb fiir heute 1.100 user auf 3 Kontinenten

* Geplanter Umstieg auf einen Hyperscaler fir eine groRere Flexibilitat
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Staging Environment

ERP PRD

MES PRD

ERP QAS

MES QAS

|

PRD: Produktive Umgebung fir den taglichen
Betrieb mit allen Stamm und Bewegungsdaten

QAS: pre-Produktion fir die formellen Tests

TST: Integrations System fiir End-to-End und
Interface tests

DEVx: Entwicklungssysteme fir die
Weiterentwicklung der Losung

TRN: dediziertes Instanz fiir Training und
Anwender playground
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SHL PLM Server Infrastructure Landscape

CICD - DevOps

Load Balancing Servers

Auth. Server MS Office
Online

SAP
Connector

Enterprise Tier |l Web Tier

Coordination Shared Application
Services Services

MES
Connector

Visualization AW Indexer
Server

Database

File Server Cache Server

PRD

Auth. Server MS Office
Online

Enterprise Tier | Web Tier

SAP Coordination Application
Connector Services

Database Visualization AW Indexer MES

Server Connector

Cache Server

File Server

DEV TST
— QAS
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Was ist DevOps? Was bedeutet CI/CD?

DevOps integrates and automates the work of Cl/CD is the combined practices of continuous
software development (Dev) and IT operations integration (Cl) and continuous delivery (CD) or,

(Ops) as a means for improving and shortening less often, continuous deployment.!?]
the systems development life cycle.!!

Beides sind Methoden, kombiniert mit Tools, welche eine parallele Software-Entwicklung durch mehrere Programmierer und eine

kontinuierliche Weiterentwicklung der Softwarelésung ermoglichen. Sehr haufig wird es mit agilen Methoden in der Umsetzung

angewendet.

Damit lasst sich ein Software-Projekt Stilick-fiir-Stiick umsetzen und funktionelle Einheiten bereits den Anwendern zur Verfligung
stellen, wahrend parallel noch an weiteren Einheiten gearbeitet wird

Es kann parallel programmiert, getestet und ausgerollt werden

Die Riickverfolgbarkeit von Anderungen jedes Einzelnen ist dokumentiert (Traceability), auf Zwischenstinde kann zuriick gesprungen
werden (Roll-back)

Der Schwerpunkt liegt in der Automatisierung, regelmaRige Tatigkeiten und Dokumentation wird durch die Tool-Chain ausgefiihrt.

[1] DevOps - Wikipedia [2] CI/CD - Wikipedia



https://en.wikipedia.org/wiki/DevOps
https://en.wikipedia.org/wiki/CI/CD

AUFBAU & KONFIGURATION

avaloolsuite

Uber die avaToolsuite stellen wir Prozesse und Automatisierungen zur Verfiigung, mit deren Hilfe Ihr

Development und Operations-Team kontinuierlich sowie optimal zusammenarbeiten kann.

Vorteile:

Zeit- und Kostenersparnis durch Automatisierung
Transparenz und Nachvollziehbarkeit

Schnellere Fehlererkennung

Minimierung von Fehlerquellen

Erhohte Qualitat der Deployments

Bessere Zusammenarbeit intern/extern

Kirzere Release-Zyklen

Risikominimierung

Effizientere Ressourcennutzung

Skalierbar und Erweiterbar

Parallelisierung

Freie Losungen verfliigbar (Open Source)

Keine Personenabhangigkeiten

Bedienung tber einfaches Web-UI

Jederzeit Umstieg moglich - aber angepasste Arbeitsweise
Losung Uber Docker Container

QvasIS



ARCHITEKTUR

avaloolsuite

Die "avaToolsuite" ist eine spezialisierte Kombination aus verschiedenen Applikationen und Software-Tools, die
fir die Unterstiitzung des "avaDigiflow" entwickelt wurde. Sie integriert die Aspekte von Continuous Integration
and Continuous Deployment (CICD), Development and Operations (DevOps) sowie Managed Services.

Grafana: Visualisierungstool fiir Metriken und Logs aus verschiedenen

Datenquellen.
{3 Grafana e ..
‘ ‘ Zabbix: Echtzeitliberwachung flir Netzwerke und Anwendungen.
I ! | Prometheus: Monitoring- und Alarmsystem fiir Metriken und
@ E?&iﬂcggi (rjnexus repository @ Zeitreihendaten.
" " Git: Quellcodeverwaltung und Teamzusammenarbeit.
o N
= £ 3 p> Redis Labs: In-Memory-DB fiir schnelle Datenzugriffe und Caching.
5. € i o . :
ab Jenkins @press (Eg 0o Nexus Artefakt Repository: Verwaltung von Build-Artefakten und
Q = > Abhangigkeiten.
t ¢ D
Q T Jenkins: Automatisierungsserver fur kontinuierliche Integration und
eANSIBLE avaTCConnector Bereitstellung.
I T ' T | | T | Cypress: End-to-End-Tests flir Webanwendungen.
® ° ° ® ol ol mol me ® gl om | mo| = Ansible: Tool zur Automatisierung von Deployment und IT-
2.8, 21 © R © A @ Konfiguration.
avaTCConnector: Flexible Schnittstelle zu Teamcenter iber REST API.
DEV TEST QUAL PROD

QvasIS



REST Kommunikation - avaToolsuite Komponenten

Webdis —

Pipeline AVA.DeployConfiguration

This build requires parameters:

Q avaTCConnector
TARGET_ENV
Please select an environment.

TC-DEV-01
TC-DEV-02
TC-DEV-03

OTCNIS ) 4=) Artifact Management

ARTIFACT_VERSION v r nexus reposrtory
Please select a artifact version.

21401 v

TARGET_CONFIGS
Please select configuration(s) to deploy.

excel_templates
eda_definitions
dm_templates
datasets
creo_templates

betch lovs Sourc Code Management

®Ycitea W GitLab Ag]t O

aw_rb_config
attrmapping
workflows

> Build Cance

Azure GitHub

KEY

=1
el
(7]
=y

-
=
=
w

=]
=
2
(V)]

Database

<2 redislabs
§// HOME OF REDIS

VALUE

TC-DEVO1
TC-DEV02

TC-DEVO3

TC-INTEG

TC-REVIEW

QvasIs



avalCConnector - REST-Schnittstelle zu Teamcenter

Definition:
Der avaTCConnector ist eine leistungsfahige Schnittstelle, die speziell dafiir entwickelt wurde, Teamcenter
uber das REST-Kommunikationsprotokoll von externen Systemen zu erreichen. Durch die Verwendung des
Quarkus-Frameworks bietet der avaTCConnector schnelle Startzeiten, geringen Speicherbedarf, native
Kompilation, Entwicklerproduktivitat, Integration mit Cloud-Plattformen, Containerisierung, reaktive
Programmierung und eine breite Erweiterbarkeit.

REST: Representational State Transfer
SOA: Service-Oriented Architecture

HTTPS/REST

TEAMCENTER

avaTCConnector

POLARION ) QUARKUS @ @ & & i3

_ o

QvasIs
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Was haben wir erreicht?

* DevOps und CI/CD tool chain implementiert

e Arbeitsweise umgestellt

* Keine “vergessenen Dateien” mehr

* QAS und PRD sind nachweislich gleich konfiguriert

e Automatischen Anpassungen an die unterschiedlichen Stages (Overlay) wie z.B. Server Pfade

* Deployment Teil der Validierungsaktivitaten (Traceability)
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(Alb)Traum Validierung

Fabian Hoefer
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V-Model

Legal / User needs User IQ, CQ, 0Q,
Regulatory Acceptance PQ

Integration

System needs e

Technical Module
specification testing

Coding /
configuration
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Validation Approach

e Validierung nach Computer System Validierung (CSV)

e System und Prozesse GxP relevant und nach GAMPP 5 klassifiziert
* Staging mit dedizierten DEV, TST, QAS und PRD Stufen

* Interfaces mit ERP und MES

* End-to-End Testung der Prozesse

* Installation Qualifikation (1Q) und Konfigurations Qualifikation (CQ) werden auf QAS und PRD
durchgefiihrt

e Operation Qualifikation (0Q) wird auf QAS ausgefihrt
* Performance Qualification (PQ) nur auf PRD
* QAS und PRD sind gleich aufgesetzt und haben die gleiche Konfiguration

* Damit argumentieren wir, das die Funktionalitat die gleiche fur den produktiven Betrieb ist
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- >
Other projects : Train &
projects / Design & Prepare Implement & test .
Improvements Category Go-live
Key User Exposure.
Iterative configuration 1Q, 0Q, PQ ‘
: . Solution . .
Scope definition Business concept o Implementation Dry-run testing Release
g i S d"." Business Business concept
ET s 2 = s Solution Solution Development Key users Code merging Code ...
S @ = £ 35 il s approval requirements freeze / Sprint Runs testin / Testin freeze VAT EE S
3 < = 2 § DEMO (User stories) q P e &

Affirm Value terative Lontiguration and verirication Atahene

Siemens AdvantEdge Methodology
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SCOpe detinition Business concept Solution concept Implementation Dry-run testing
Release Management »
Change
Request
Release | -| Workpackage | ------- Task rreee
- Requirement Management
Epic - - User Story Deviation Validation Management (Quality, Test, Defect) m—)p
 REEREE e FS o m e m e e, :
Nemeeeememacceeacaeaaaa- TestCase | - | Task(ACS) FRA
e Test Result " { Test Result
Dry Run Deviati
Issue
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Work Items und deren Abhangigkeiten

Change
Request

=Track =~

Release

Mitigate

FRA

= =Track== =) s == = == == = == - = === == Track = = = = == == === == === == o Epic
1 1
v v |
Derive
Workpackage
__________ .
]
]
]
I
: Implemant
i
|
: : Immplement FS
Tr|‘=7g_r Tri;ger
! ! |
: : Verify
1 ] l
¥
Task Task (ACS) ACS (legacy) Test Case
De!ive
Test Result

Dry Run Issue Trigger (failed dry run) —|

Trigger (fail 1.C.O.PQ)

Deviation

Requirement / Validation Traceability

Release Management Traceability
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Traceablity Tree

ID
=2 | * [§PLMA-2967
e
v @ PLMA-2966
* () PLMA-2968
* [ PLMA-2072
v | PLMA-2978
PLMA-2930
%, PLMA-2977
¥ | PHA-273
B Fta2es

B ~ota2e7s

Type
A3l Epic

(& User Story

(9 User Story
(@ Fs

[%] Test Case

u, Test Result
Deviation

u, Test Result

#, Test Result
B Dry Run lssue

B Dy Run Issue

Status

%" Done

X Obsoleted

¢ Releaszed

& Verified

& Executed

X Approved with Deviation
w" Closed

" Approved

[¥] Failed Dry Run
X Rejected

w" Resolved

Title

CHN-1363 TEST
CHN-1363 test obsolete
CHN-1363 test
CHM-1363 test
CHN-1363 tc

Fail: CHN-1363 tc
Fail: CHN-1363 tc
Pass: CHN-1383 tc
Pass: CHM-1363 tc
CHN-1363 test2

CHMN-1363 test
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PLM ALM -

Fabian Hoefe
My Polarion

Test Runs

Baselines

+ Callagse

§ 2 PMALM Platform -

Plans » .. Release 2024.3.0

[# Properties ¥ -
13 £ 1818 SHUR. UIE SUUPE U U1 ISISASE, @11 PIUYIIES @11 UYETIEW WS (1S 1HEEY W EREW U ST WU RIS, (I IS

omplet

c te .
Open Scope Freeze  In Development  Development  In Dry Run In Validation Done Hotfix

Scope of this Release Associated Work Package

The Release: 2024.3.0 covers the following topics: Associated Work Packages

« Teamcenter Upgrade to version 2406 (including TCMDS, functional
fixes and related CAD changes)

+ Polarion Upgrade to version 2404

+ Risk Management File Migration Package

ToDo

Total No. of Workpackages items covered in the Release is: 5

Release and Linked Work Package

Release

 Package

EIPLMA-3091 - PLM Release 2024.3.0 =
Due Date: 2024-12-03
Scope Freeze Date: 2024-07-30

PLMA-3644 - Teamcenter Technical —
Status: A Reviewed

Assignee(s): ficardo Lopez

Initial Estimate: 160h

Affected System: Teamcenter

EPPLMA-3669 - Teamcenter CAD Technical —
Status: [ Reviewed

Polarion in the center

User Story Fs
3 5 18
N e | B v X
SIEMENS g
Qe
A Planned User Stories, Deviations, and Task
3 Associated User S
I 431n Planning GinReview Oimpprowl  TOAPPIORA IO 1y riotin DRy ORendyforTustng 2 Relensed Resolved
Associated U|
Released 1 | 4@ TS v @R £ @ vomns §
Open in Table implementsd in DEV Py conms. § v orinn P
Open 5 Planned Items in Table View
i @RS v @R £ @A
# Add Work Items to the Plan dmne ! -6 ! !
1
Open Deviation
Deviations that are still open in .
D Title Type Status  Severity Target  Remarks
Version
@PLMA-1797  Pass: Check resource @ L] Release  The root cause is currently under investigation. We think that this might be connected to the time zone, you are logged in.
y 9 el ¥ 99!
load spread of Deviation Open Acceptable 2024.3.0 This has no direct impact on the usage, as this is only a visualization of the workload. This is not blocking the go-live.

schedule (Retested:
Fail)

PLMA-1958  add task deliverables
only possible after 2nd  Deviation
open

PLMA-2555  CN workflow stuck
As Deviation

Associated User Stories

Released | Oraft
In Review by
Implemented in DEV FANam

In Review by
Solution
Provider

Release  The inability to add a deliverable to a task in a schedule at the first open does not cause GxP risks but rather affects usability. Users wil

Open  Acceptable  20243.0  Itis not a blocker for go-live.

Updated in R2023.3.0: As per the feedback from Siemens this issue has been resolved with the latest version of Active Workspace. Witt

] =] Release  Siemens fixed this issue in a higher revision of Teamcenter and AWS. The solution will be in release 2024.3.0.

AAC 0Q-20240913-0843 - 0Q Hotfix R2024.2.2 - Polarion

Open  Acceptable  2024.3.0

Total No. of Deviatior
Test Run Overview

Pass

2

Executed

Test Run Signatures

 Closed o
£ KaySu

= Reopened (202105
7 Kaysu

 Closed (202404261207
£ KaySu

Test Run Results

il Browse Al Test Run Results

1 0

Fai Uncertin

Viatng

Signed

Signed

Signed

Test Run Status

(eicktochange sot)

On-line Execution

Execute Test

Owaitng

Off-line Execution

1.0
2 Import Post-execution Re

Pre-execution Te

2024-09-26 0534

2024-09-26 1125

2024-09-26 1207

Status

Draft

Draft

Draft

Draft

Draft
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PLM ALM — Polarion in the center

)| # PLMALMPlatform -  Plans > . Release 2024.3.0

[# Properties ¥ -

VIS F 110 3N UIE SLUE UY U IE INEIEASE, @1 A UYIIES @10 UV Y IE A LI Hevy

Fabian Hoefer
My Polarion

Scope of this Release

The Release: 2024.3.0 covers the following topics:

« Teamcenter Upgrade to version 2406 (including TCMDS, functional
fixes and related CAD changes)

+ Polarion Upgrade to version 2404

+ Risk Management File Migration Package

Re o

Enhance PLM ALM

Test Runs

Baselines

+ Callagse

Release and Linked Work Package

Release Work Package

EIPLMA-3091 - PLM Release 2024.3.0 = @PLMA-3644
Due Date: 2024-12-09
Scope Freeze Date: 2024-07-30

(@PLMA-3669
Status: _ Revi

Status: A Reviewed
Assigneel(s): Fiicardo Loper
Initial Estimate: 160h
Affected System: Teamcenter

LIEALE U TEVISEU WUl A S, I 1Y 1T

Complete .
Open Scope Freeze  In Development  Development  In Dry Run In Validation Done Hotfix

Associated Work Package
Open in Table

Open 5 Planned Itsms in Tabla View

Associated Work Packages

ToDo

# Add Work Items to the Plan

= Pricritize Undone Items
® Browse All Planned Items

Total No. of Workpackages items covered in the Release is: 5

User Story

13

+ Approved
ready for Releese

al =

- Teamcenter Tex

eamcenter CAD Technical —

iewed

& Released

SIEMENS

5

Al Review
Sohution Provider

13

P iplemerted in
ory

FS

18

0

o Approved

0

o Accepted 5

0

& erfied

Associated User Story, Deviation

Associated User Stories

Released

In Review by

Implemented in DEV PLM team

In Review by
Solution
Provider

Approved, ready
for Release

Total No. of User Story items covered in the Release is: 40

Associated Deviations

3

AN Approval

Open

Total No. of Deviation items covered in the Release is: 6
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PLM ALM — Polarion in the center

Planned User Stories, Deviations, and Task

18 Approved, ready for

6 In Review
Release / In Progress

43 In Planning 0 In Approval

# (@PLMA-3671 - Teamcenter and Polarion Functional

Failure of PDP Ownership
Transfer

o4 @PLMA42... h%

Fail: Approval Workflow -
Dispatcher - pdf generatio

4 @rvaze. G

CN workflow stuck

o+ @PLMA-25.-

add task deliverables only
possible after 2nd open

4 @PLMA-19...

I Fail: 0Q - Polarion: Create,

Not all changes are shown
in "Changes”

o EIPLMA-45... h%

Additional spaces not visa
lized in AW but transferre

aGrmas. S

Where used and Revision
Rules - switch for "used in

AGPMAs. O

Remove MFGPilot prefere
nce

a@rmas. G

submitting an object to su

issue: copy content of Co
mment field of decision a

« PPLMA-40.- O
4h o

issue: CRB members could
be modified after approva

 EPPLMA-40.. O
2d 0

Warning for license run o
ut on Polarion not visible f

« @PLMA-37.. O
1/2h )

User Assignment

 PPLMA-625 O
10d

13 Implemented in DEV

issue: access level for Chan
ge Editor not working fully

S EPLMA-40-- O
4h )

issue: Comment field of de
cision approved/rejected i

St @@PPLMA-40.. O
4h 0o

issue: [save edits] is not w
orking after revisioning of

3 EPPLMA-40.. O
4h o

ID column disappearing in
aCR

P@PMAZG.

I Add option not visible for

0 Ready for Testing 2 Released/Resolved

o
Qo
PDP Structure - Content

&+ EPPLMA-56 E]

PLMA-3702 - Risk Management File Migration Package

ID-Title

@@ PLMA-3713 - Establish and Maintain Protojector Project Template for Product Variants in PLM Polarion
@@ PLMA-4069 - Build Mechanism for Polarion Projects

E#PLMA-3715 - Use Protojector Project Template to Derive Product Variants in PLM Polarion
(§PLMA-4069 - Build Mechanism for Polarion Projects

EBPLMA-3110 - Work concurrently with PRAM-based & RAC-based RM Packages during Migration
@PLMA-3921 - PRAM / REE Import

@PLMA-3705 - Establish and Maintain Platform Project Template
@@PLMA-3978 - Plattform Libraries

E#PLMA-3107 - Create D-FMEA from PRAM

@PLMA-3921 - PRAM / REE Import

Link Role

is implemented by

is implemented by

is implemented by

is implemented by

is implemented by

Status

r

Draft

Draft

Draft

Draft

Draft
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PLM ALM — Polarion in the center

Open Deviation

Deviations that are still open in .

ID Title Type Status  Severity Target Remarks
Version
BIPLMA-1797  Pass: Check resource ) = Release  The root cause is currently under investigation. We think that this might be connected to the time zone, you are logged in.
load spread of Deviation Open Acceptable 2024.3.0 This has no direct impact on the usage, as this is only a visualization of the workload. This is not blocking the go-live.
schedule (Retested:
Fail) . .
0Q-20240913-0843 - OQ Hotfix R2024.2.2 - Polarion
[BIPLMA-1958  add task deliverables +% = Release  The inability to add a deliverable to
only possible after 2nd ~ Deviation Open Acceptable 2024.3.0 |tis not a blocker for go-live. s [ (e Test Run Status
open
Updated in R2023.3.0: As per the fee + Closed
1 1 0 2024-09-26 1207
[EIPLMA-2555  CN workflow stuck 43 = Release  Siemens fixed this issue in a higher 1 o o it etk o change s
Deviation Open Acceptable 2024.3.0
AVAD03274 On-line Execution
Executoa esing Execute Test
0 waiting Test Cese execution(s)
Test Run Signatures Off-line Execution
1. Download Pre-execution Template
" Closed (20240326 0534) 2. Import Post-execution Result
42 Kay Su Signed 2024-09-26 05:34
“= Reopened (2024-09-25 11:25)
7 KaySu Signed 2024-09-26 1125
v Closed (2024-09-26 12:07)
4~ Kay Su Signed 2024-09-26 12:07

Test Run Results

ills Browse All Test Run Results
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Was haben wir erreicht?

e Saubere Validierungskette von der Anforderung bis zum Test
* Validierungsplan -> Validierungsreport

e Vollstandige Integration in Polarion

* Freigaben und Ubersicht

e Keine Papier Dokumentation mehr
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Hands On

Josef Steiner



Beispiel 1:

Build & Deployment and
E2E-Test




E2E-Test mit Cypress und Build & Deployment

Szenario

e Ein Fehler wird im End-to-End-Test festgestellt. X J

e Analyse des Fehlers und Korrektur. N
/®- "

e Teamcenter-Konfiguration wird neu aufgebaut. i:
coe \

e Konfiguration wird auf die Umgebung ausgerollt. —
=)
.

e End-to-End-Test lauft erfolgreich durch. v

QvasIS



E2E-Test mit Cypress und Build & Deployment

Action flow

Grep the data from the Start the defined E2E-Test

"main" branch @ git on the selected TC-Env ®press

\

v

Manual analysis and Checking in the changed

correction of the error. i N
Q files 0 glt

v
v

Grep the data from the Load the packages to the

"main" branch .
selected nexus repo. ~ :
> @ glt ; > (u nexus repository
Grep the_ft':iata from the env. Deploy the configuration to N
specific nexus repo. N - i
S (U nexus repository the selected environment 4
TEAMCENTER
Grep the data from the Start the defined E2E-Test

"main” branch > ® git on the selected TC-Env ®press

v

QvasIs



E2E-Test

Action-1

A\ g

Azure docker
£ v

~ | :

> i |

— <> |

= > it :

< ‘}g ' o TESTING
: > @press ——fTn
(@]

=
—
)
>
—_
)
<P
O
—

QvasIs



E2E-Test mit Cypress und Build & Deployment

Actions

Manual analysis and Checking in the changed

correction of the error. Q files 0 git

\
A

Grep the data from the Load the packages to the

"main" branch .
selected nexus repo. ~ :
> @ glt ; > (u nexus repository
Grep the_]:;_iata from the env. Deploy the configuration to N
specific nexus repo. N - i
S (U nexus repository the selected environment 4
TEAMCENTER
Grep the data from the Start the defined E2E-Test

"main™ branch > ® git on the selected TC-Env ®press

v

QvasIs



E2E-Test

Action-2

<I>

ManErrorResolution

Q.
(@)
s
(o}
©
-
—
()
Qo
o
()
>
[}
(@]

N
7

<property name

</
</content>

<property nam: =‘.'sh141RDC_Template"/> <property name="shldreviewer"/>
"shl4reviewer"/> <property n shldreviewDate"/>
<property-r "shléreviewDate"/> <property n shldapprover" />
<property-r ="shléapprover"/> <pr-3pérty n shldapprovalDate"/>
<property-r "shl4approvalDate"/> <property n shldtrainingMatrix"/>
<propertyr ="shld4trainingMatrix"/> <propesrty n "shldconfidLevel" />
<property-r "shlé4confidLevel" /> <property n shl4nameCh" />
<Property r ="ghl4nameCh"/> <property name="shl4changeDesc"/>
<propertyr "shldorigDocNr" /> <property shldorigDocNr"/>
<property name="shl4origDocVers"/> <property name="shl4origDocVers"/>

ion>

"object_type
tion-title="SHL Attributes">

<content -1

SHL4ProjectDocRevision">

- </zection>
</content>

bleWhen="object_type==SHL4ProjectDocRevision">
ction titl
<property n

<>

"SHL Attributes">
e="shl4IRDC Template"/>

QvasIs



E2E-Test mit Cypress und Build & Deployment

Actions

Gree the_ o!:allt)a frorl: the Load the packages to the
main-branc 3 selected nexus repo. ~ :
> glt > [ Jnexus repository
Grep the data from the env. Deploy the configuration to

»

specific nexus repo. the selected environment o
Cdd

~
> r | nexus repositor >
1 () P y TEAMCENTER

Grep the data from the Start the defined E2E-Test

"main” branch > ® git on the selected TC-Env > ®press

QvasIs



Build

Action-3

Docker Volume

> (ljnexus repository I -----

branch_MEDxDAY-1.1.0.0

CICD-Server LINUX

BUILD-Server WIN

QvasIs



E2E-Test mit Cypress und Build & Deployment

Actions

Grep the data from the env. Deploy the configuration to

specific nexus repo. N, " - )
> (r |nexus repository the selected environment

-~
TEAMCENTER

Grep the data from the Start the defined E2E-Test

"main” branch > ® git on the selected TC-Env > ®press

QvasIs



Deploy

Action-4

Docker Volume

2

branch_MEDxDAY-1.1.0.0

P
-
Z
=
—
(V)
>
—_
(V)
LQ
)
O
O

DEVOO-ENV WIN

QvasIs



E2E-Test mit Cypress und Build & Deployment

Actions

Grep the data from the Start the defined E2E-Test

"main” branch > ® git on the selected TC-Env > ®press

QvasIs



E2E-Test

Action-5

A\ g

Azure docker
£ v

. i

= ¥ :

— <> |

= > it :

< ‘}g ' 0 TESTING
5 > @press [
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>
—_
)
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E2E-Test mit Cypress und Build & Deployment

Actions

Grep the data from the
"main" branch

Start the defined E2E-Test
on the selected TC-Env

~
7
Manual analysis and
correction of the error. 3
7
Grep the data from the
"main" branch
N
7
Grep the data from the env.
specific nexus repo. N
d
Grep the data from the
"main" branch X
7

~
7
Checking in the changed
files N
7
Load the packages to the
selected nexus repo. N
7
Deploy the configuration to
the selected environment
7
Start the defined E2E-Test
on the selected TC-Env L
7

QvasIs
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Hochladen von PDFs direkt in ein Teamcenter Objekt

Use case:
1. In Teamcenter anmelden

* Teamcenter ist ein Expertentool. o
Revision nach Nummer suchen

 Dokumente, welche aulRerhalb von
Teamcenter erzeugt werden. Z.B.
Test Reports, Kunden
Anforderungen, ...

Neue Revision anlegen

PDF anhangen

A

In den workflow schicken
* Missen als neue Revision angelegt

werden
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J

1. In Teamcenter anmelden

A

TEAMCENTER

Security Services Version 2406
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2. Revision suchen (000016661)

Te | Teamcenter y Owner Any Category 000016661 RS (& roActveEcn [ & SIEMENS

Explorer

0/1,/ 0

g »
AN

s

ults Shape Saved Advanced Any Owner v | AnyCategory ~ [EESVREEE] X P

sund fo DR-000016661/01-Upload 1

Undack Close - . \ Save Create ,_Selection , Clear ¢ Highlighting Search
X @ Table ? i ém Search @ Report ¥ = Mode V' Selections & Color... Settings
¥ Category
Name % Description Rele.. * C.. #|1.. % Type %
(o ts (1
) Documents (1) |i Upload 1 tsg Developmen
¥ Type

j Development Results Revision (1)

A-000407/01 B-000588/01-ROSE 225 SW2_PROPERTIES/AY
MOLLY_AID_TC
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3. Neue Revision anlegen

£ (@ NoActive ECN ) SIEMENS

Upload 1

@ Overview Changes Classification ~Where Used  Attachments History Relations Participants Reports  Audit Logs

Home

Owner: teamcenter _t team € e Date Modified: 31-Oct-2024  Release Status:  Type: Development Results Re

¥ Properties v SHL Attributes ¥ Preview B sovehs 36 New »
ve As
ID: 000016661 Deliverable Type: Assembly description Revise VA N
. ) Revise
Revision: 01 Assessed by. Create a new revision for "DR-000016661/01-Upload 1" R M ,
Nz e Manage
Name: Upload 1 Assessment date: = 2i< Revision Baseline
. = . Share »
Description Approver: (& Create Cha
Type: Development Results Revision Approval Date: o > . ® View »
; ) @ Create Trace Link
Release Status: Training Matrix Not Applicable .
Changes o~ 2 [5 import/Export b
g Date Released: Confidentiality level: Internal Information B Generate Trace Link Matrix

Schedules

Nameé (Chinese): . Generate Report

Owner. teamcenter_testuser (teamcenter_testuser) Change Description
at o A Create Alias ID
Group ID: CorpSveMedical SHL_Group Grighvial Docimait Niiber: ®
Schedule " o -
Tasks Last Modlfylng User: teamc Ohglna| Document Version

Checked-Out:

Checked-Out By
¥ Used in PDP

Current Location Code:

Configured by Global

@ o
; SHL Latest Working No Baseline "
Revision Rule:

Object = References & Tope # &

» Prajects
¥ References
- ¥ Original Files
P = DR G o

HE rabte 1 P
Upload 1 N .
b Object + References Type &

@] DR-O0DOIGGEYDI-Upk.. DR-00DOT6GGT_D1-Uplo.. WS WordX

(& Mo Active ECN

8 -8

From
Revisian
Name:

Upload 1

Deseription:

» Advanced Copy Options

¥ Owning Project

¥ Projects
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4. PDF anhangen

DR-000016661/01-Upload 1

Changes  Classification ~Where Used  Attachments

¥ Properties

1D:
=] Revision:
=5A0 Name:
=) Description
Inb Type
Release Status
- Date Released:
Riaall  Owner:
Group ID:

Last Modifying User:
Checked-Out:

Checked-Out By:

Current Location Code:

¥ Rendered PDFs

Tab , Select
E‘]U: v 5
Object =
¥ References
o=, v Selection Select
o b Mode VoA

Upload 1

Date Madified ct-2024  Release Status:  Type: D

000016661
01

Upload 1

Development Results Revision

teamcenter_testuser (teamcenter_testuser)
CorpSve.Medical SHL_Group

teamcenter_testuser (teamcenter_testuser)

References % Type % o)

27" @ g e

History Relations Participants Reports  Audit Logs

DR-000016661/01-Upload 1

¥ SHL Attributes

& No Active ECN ) ) « {} SIEMENS

Deliverable Type: Assembly desc
Assessed by:

Assessment date:

Approver:

Approval Date:

Training Matrix: Not Applicable
Confidentiality level Internal Information
Name (Chinese):

Change Description:

Original Document Number:

Original Document Version:

¥ Used in PDP

Configured by Global

Revision Rule: SHL Latest Working No Baseline

The selection is not used in any structure.

Task Ty {é}

» Projects

¥ Original Files

¥ = Mode VoAl

Brwe gz Seeon  select BE" @ag e

Ohiert ~ References & Tune & &3

New  Palette  Search b

Upload File

TC training.pdf (0.144MB) X |

% Name:

TC training

Description

Type

Original PDF -

Relation:

Specifications -
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5. Workflow starten

-000016661/01-Upload 1

@ Overview Changes Classification Where Used  Attachments History Relations Participants Reports  Audit Logs

m Owner: teamcenter_testuser (teamcenter testuser)

53 ¥ Properties
Assistant

ID: 000016661
Revision: 01
ol Name: Upload 1
(%) Description:
Type: Development Results Revision

Release Status:

Changes
Date Released:

Schedules Qwner: teamcenter_testuser (teamcenter_testuser)

Group ID: CorpSvc.Medical SHL_Group

Schedule

Er Last Modifying User:

teamcenter_testuser (teamcenter_testuser)
Checked-Out:
Checked-Out By:

Current Location Code:

¥ Rendered PDFs

« — Selection Select Export
Bmoe v= 0 v i g o
Object « References & Type * {5;}

Date Modified: 31-Oct-2024  Release Status:  Type: Development Results Revision

¥ SHL Attributes

Deliverable Type: Assembly description
Assessed by:
Assessment date:
Approver:
Approval Date:
Training Matrix: Not Applicable
Confidentiality level: Internal Information
Name (Chinese):

Change Description:

Original Document Number:

Original Document Version:

¥ Used in PDP

Configured by Global

Revision Rule: SHL Latest Working No Baseline

The selection is not used in any structure.

Task

SIEMENS

D (& o) @ 0 - &

¥ Preview

=1 P »
Submit to Workflow
II-E]II Submit to Workflow % Manage '
Submit "DR-000016661/01-Upload 1" to a workflow.
L&., Add to My Changes o5 Share ’
O View »

(390 Mark as Suspect

<= Pin to Home ES Import/Export b

¥ Add to Favorites

Submit to Workflow X Close

Workflow

Template:
* Name:
DR-000016661/01-Upload 1

@ o

Description

Ty 48 4

» References
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Automatisiert
1. PDFs mit der ID im Namen im Upload Folder Vorteile
ablegen

& * User braucht kein Teamcenter Wissen
2. Warten _

 Kann von einem Netzlaufwerk gestartet

3. Neue Revisionen sind erzeugt und Workflow werden
gestartet

e Keine Wartezeiten in Teamcenter



avalCConnector - REST-Schnittstelle zu Teamcenter

Definition:

Der avaTCConnector ist eine leistungsfahige Schnittstelle, die speziell dafiir entwickelt wurde, Teamcenter
uber das REST-Kommunikationsprotokoll von externen Systemen zu erreichen. Durch die Verwendung des
Quarkus-Frameworks bietet der avaTCConnector schnelle Startzeiten, geringen Speicherbedarf, native
Kompilation, Entwicklerproduktivitat, Integration mit Cloud-Plattformen, Containerisierung, reaktive
Programmierung und eine breite Erweiterbarkeit. REST: Representation! State Transfer

SOA: Service-Oriented Architecture

HTTPS/REST

TEAMCENTER

avaTCConnector

POLARION ) QUARKUS @ @ & & i3

_ o

QvasIs



Zusammenfassung &
Ausblick
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Was wollen wir noch erreichen?

* Umstieg auf von Hosted Infrastructure auf * Null-Fehler-Deployments mit vollstandiger
Hyperscaler Traceability

* Notige Anpassungen an unserer Tool Chain e Fast Recovery und Scalability

* Installation / Aufsetzen von (virtuellen) * 4 Releases pro Jahr — Paralleler Definitions-
Maschinen automatisieren (terraform) und Entwicklungsstrang

* Einbindung und Implementierung eines e Test Automatisierung (cypress)

vollstandigen Monitorings (Zabbix) * Hin zu mehr Managed Infrastructure

* Mehrere parallele DEV stages mit einer
Zusammenfihrung auf TST

* Globale Verteilung der Server, Loadbalancing
und Erhéhung der Performance (insbesondere
der Anwenderzufriedenheit)
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Egal ob der eigheschlagene Wege so oder so aussieht ...
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Disclaimer

This presentation contains proprietary and confidential information of SHL Medical AG and its Affiliates.
It shall not be used, disclosed, communicated, or reproduced, in whole or in part, for any purpose other
than for the recipient to evaluate the subject matter set forth in the title of this presentation, without

the prior written consent of SHL Medical AG or one of its Affiliates. All rights in and to this presentation

and all information contained herein shall remain at all times with SHL Medical AG and its Affiliates.

Products shown in this presentation are in various stages of development. Final product specifications

are subject to change based on customer requirements. Customized designs are for reference only.

© 2023 SHL Medical AG. All rights reserved. SHL Medical and SHL related marks are the registered
and/or non-registered trademarks of SHL Medical AG or its Affiliates.
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info@shl-medical.com

shl-medical.com

Learn more about SHL Medical:

shl-medical.com/about-shl/

shl-medical.com/products-services/drug-delivery-solutions/

shl-medical.com/sustainability/

shl-medical.com/category/news/

shl-medical.com/careers/ Linkedln Facebook  Twitter YouTube
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