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* | have been programming computers for 35 years
= First contact with APL in 2002
» Considered myself as expert in C/C++ - 20 years ago

= | typically stay away from user interfaces, but devote my
time to distributed processing, operational efficiency
and security

= Enjoy APL for prototyping, ad-hoc analysis, production,
and support
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Our value chain a nutshell

Market Data Risk
Management
J Y
Modelling and Performance
Simulations Analysis
) >

Trading

Settlement

Accounting

Legal Reporting

y
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Who we are

ot 3,000
clients ’
+230 Asset wr employees

Managers ¢ (7500 in Americas)

+50%
of the top 100
global asset
managers and
owners

- 35 offices ' )

1 20 across EMEA, d +€7OOM

ecostystem North America, revenue in 2023
SEluErE and APAC

SimCorp

+€35T

managed on
Dimension
platform



My personal take on our business

The fund | Norges Bank Investment Management (nbim.no)

Norges Bank
.‘ Investment The fund  Responsible investment  Publications  Organisation ~ Search O ‘ Norsk
Management —

The fund's market value

18 606 860 482 827 nox

We work to safeguard and build
financial wealth for future generations



https://www.nbim.no/




SimCorp Dimension - Super High Level Components

Presentation Tier

Web Client
500 forms, in prod later this
year

Application Tier

Services and Orchestrator
5 generations, 100+ types,
1200 instances in prod

)

WinForms Client
4 generations, 6000 forms,
300 instances in prod

J

Data Tier

File Storage
2000 DLLs
129000 APL modules 5)

Oracle RDBMS

6200+ tables

SimCorp

» Current version under development is
24.10

» Running on APL 18.2, .NET 4.8, Oracle
22c, and Windows Server 2022

» 40m lines of code

* 6.6m lines of APL code
12.3m lines of C# code
800k lines of C/C++

5m lines of other code (PL/SQL, JS,
MSBuild, Gherkin, etc)

9.8m line of object definitions

= Estimates on effort

" Estimated Schedule Effort
(organic) 227.51 months

» Estimated People Required
(organic) 628.69



Nature is the limitation

Data access Time in ms Effort illustrated

»| 2 cache 3 -5ns 1 step

* RAM 50 - 100ns 10m

»SSD 50 - 100pus 10km, Glasgow

» Raw network 0.1-1ms 100km, Edinburgh

* REST API LAN 1-10ms 1000km, Oslo, Norway

* REST API remote 50 - 200ms 17000km, Wellington, New Zealand

Bringing the processing to the data, instead of sending the data to where it is processed has
its merits. Especially if eventual consistency is not good enough.

SimCorp



SimCorp Dimension - Super High Level Components

Presentation Tier

Web Client
500 forms, in prod later this
year

Application Tier

Services and Orchestrator
5 generations, 100+ types,

1200 instances in prod
o)

WinForms Client
4 generations, 6000 forms,
300 instances in prod

J

Data Tier

File Storage
2000 DLLs
129000 APL modules 5)

Oracle RDBMS

6200+ tables

SimCorp

» Large processes, 500MB to 50GB each

= Warm up a few seconds to 30
minutes

» Deployment on few massive VMs, or
hundreds of small VMs

» Typically 1 prod system, 1 UAT system,
and multiple project systems.






Development Environment

SYSVCS

SimCorp

Git Enterprise

Windows IDE for | | >
Dyalof APL <
dws dcf
|
Visual Studio < >
CS cpp

\/

Build Pipeline
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Development Environment

Windows IDE for
Dyalof APL

aplf sysobj | > >

Git Enterprise Build Pipeline

Visual Studio

cs cpp
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Product Division
Business Offers

>

ﬁ% <>

"We help business bring their applications fast and safely into Saas Clients
production, and provide efficient operations for self-hosted

customers as well as SaaS. We protect many years of IP. We lead > @
architecture transformations and provide migration paths so our core - _ ,
o . ) ] . Continuous Innovation on
product stays competitive in SaaS without disruption of the business." deployment  security and TCO
to test
custormner

v >
3'1 |:> @ :> \@ V&T QA on standardized deployments
—> - €

<&

."'J:'
53aS / BPaas Innovation on security and TCO
450 active Frameworks Daily 150 25M+ 300 daily 20M+ Daily high Preview _
software for 6000+ feature lines of builds automated quality drops, Self-hosted Clients
engineers in applications commits code tests per builds on releases,
business and and 100+ day multiple patches = Ry =
platform services versions
o 0 288 fully automated upgrades
Product Division n-prem in less than 24 hours
Platform Offer
Developer Efficiency | > Product Integration | > Automated Deployment

Innovation Booster through frequent deployments to production-grade environments,
and delivery of extensive telemetry from those target environments
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File Edit View Search Functions Help /B
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|excluding vt prefix) by co
AINFOBJ Accounting Infarmation I Namespace AinfOb] wTYPECHK_INFO  KWVM

)| B2 =
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(excluding vt pref . '
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4
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7 | AINFOBJ Read Read fields from RowCache viPTRI[] wBARIANTI] I Public K
8 | AINFOBJ FeadBuydix Read fields from specific accou...  wtUINT[] wtPTR(] wiARIANT(] I Public K
9 | AINFOBJ ReadOne Fead orly one field. Cover to av... vtPTR vivVARIANT " Public K
10 | AINFOBJ ReszetCache Reset current cache viMULL wiOID r Frotected K
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SimCorp _ , H |
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= SCD have its own implemented static and runtime checks

» a2:larg[1]

= 02: [2]
» a3: arg[1]
= 03: [2]
= 03: [3]
" al: res[1]
" Ak [2]

= castAs - useful to help CHK function

inst
ainfo
trm
trf
busno
sotv

sotf

As
As
As
As
As
As
As

VEINST()

vtAINFOBJ

vtVARIANT[ ;]
VtPTR[$3:trm:2,unique]
VEUINT
{vtVARIANT[;]}[]
vtPTR[unique]

» jayv castAs'{vtVARIANT[]}[3]¢

SimCorp
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SimCorp Dimension - Super High Level Components

Presentation Tier

Web Client
500 forms, in prod later this
year

Application Tier

Services and Orchestrator
5 generations, 100+ types,
1200 instances in prod

)

WinForms Client
4 generations, 6000 forms,
300 instances in prod

J

Data Tier

File Storage
2000 DLLs
129000 APL modules 5)

Oracle RDBMS

6200+ tables

SimCorp

» Services and Client in the application
tier have a very similar architecture

= Most calculations that are done by

services could be done also by clients.
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Tech stack for services and WinForms client

IDE for
interactive
debugging

Ul rendering

SimCorp

Windows Operating System

Windows Session

Exposes WCF
service
endpoints

Messaging
library

dyalog.exe 5)
main.dws .NET4.8 CLR »
" hkey d
N Win32 || |fns.dil ]
GDI
scd.exe svcprocess.exe

svcecontroller.exe

svcagent.exe
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World's Biggest Data Breaches & Hacks

World’s Biggest Data Breaches & Hacks — Information is Beautiful
Selected events over 30,000 records stolen

UPDATED: Jun 2024
size: records lost  filter
2024 - - .
@ ° . =
Quvemmeni
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Indones.d's
@ hzalth agency

Semchie
o Del _
Denia

1he Post
Millennial

el ©. Indonesian SIM

@@. - Evii cards
2022 13bn

Ticketmaster
560m

Shanghai Police

“one billion™

Facebook
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Cxper1an . :
razil Microsoft Pakistani

220m 250m mobile
operators

<

v.

Svniverse

search..

Xfiniry

Yum'

X (Twiirer)
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Twitter
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100m
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https://informationisbeautiful.net/visualizations/worlds-biggest-data-breaches-hacks/
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DIGITAL BANKING

Q)
Shop Online

B)
Blog
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SDLC is our documented Ways of Working

PRODUCT DIVISION SECURITY PRACTICES

2019-2021 2022

( Secure Code ( Security l ( Security 2 (Vulnerability& d Operational 18

. g ; Data Security
\  Review J Awareness \_ Documentatin ) | Patch Mgmt. 3 \ Security J

\.

3 3" Party Risk (" Product ) (Security incident) [ . m -
Audit & Visibility Incident Response
Management

ity Testi
Security Testing Harderikd Managema
\ g J L g \_ J \

.

Goal for PD
BSIMM
assessment
meeting
market needs

Goal for CS :
SOC2 CONNECTING

certified on TO THE WORLD

all operated THROUGH BEST PRACTICES

services Goal for PD
‘ ISAE 3000
Type |l audit

TRUST CENTER
\/ on SDLC
C PRIVACY SECURITY } COMPLIANCE practices

\

BSIMM

Security in Maturity Madel




Working closely with Dyalog

Scope: Security as in Confidentiality, Integrity and Availability

Focus: Doing things right, and have documentation that it is done so (Type Il audits).

= Code scanning

= For common mistakes

» Build on TypeCheck experience
» Better if the scanning tool is provided by the vendor

= Supply Chain Security
= Signing our code
= BSIMM at Dyalog

= DORA legislation
SimCorp

2 S
Qe —0

= 1
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Cost inititaves

And what we are doing with Dyalog

= Economy of scale
» Efficient use of hardware
» Lesser Windows IT infrastructure
= Better volumne license deals
= Automate and re-use

= Economy of speed
» Frequent deployment

DWA

= Ability to spot issues before they become problems

SimCorp

Multi-session

Open
Telemetry

Windows
Container

Shared Code .NET8
Flles
Passing by
APL.NET reference

Async/await







Tech stack for services and WinForms client

Starting point

IDE for
interactive
debugging

Ul rendering

SimCorp

Windows Operating System

Windows Session

Exposes WCF
service
endpoints

Messaging
library

dyalog.exe 5)
main.dws .NET4.8 CLR »
" hkey d
N Win32 || |fns.dil ]
GDI
scd.exe svcprocess.exe

svcecontroller.exe

svcagent.exe
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Tech stack for services (aspiration)

API-first, replace the WinForms client

IDE for
interactive
debugging

SimCorp

~

Windows Operating System

Windows Session

Exposes WCF
service
endpoints

Exposes
REST API for
WebUI

dyalog.exe 5]
main.dws .NET4.8 CLR w
" hkey d
N Win32 || | fns.di
GDI
scd.exe svcprocess.exe

svccontroller.exe

svcagent.exe

Messaging
library

WebUI




Tech stack for services (aspiration)

Remove reliance on GDI, adopt RIDE for remote debugging

Windows Operating System WebUI
Windows Session
Exposes WCF
Sl G - service
yalog.ex J / endpoints
vd
main.dws NET4.8 CLR //
hkey d — Exposes
P REST API for
fns.dll - uy WebUI
\\\ RIDE or
Exposes VSCode
scd.exe svcproceshx& RIDE
~ endpoint
svccontroller.exe \\
svcagent.exe Messaging
library

SimCorp



Tech stack for services (aspiration)

Containerized service

Windows Server 2022 WebUI
Windows Server Core Container
Exposes WCF
el E service
yalog.exe ) / endpoints
vd
main.dws NET4.8 CLR //
hkey d — Exposes
P REST API for
fns.dll | Yy WebUl
\\\ RIDE or
Exposes VSCode
scd.exe svcproceshx& RIDE
~ endpoint
svccontroller.exe \\
svcagent.exe Messaging
library

SimCorp



Tech stack for services (aspiration)

Simplify bootstrapping, single host process

Windows Server 2022 WebUI
Windows Server Core Container
Exposes WCF
el E service
yalog.exe ) / endpoints
vd
main.dws NET4.8 CLR //
hkey d — Exposes
P REST API for
fns.dll | Yy WebUl
\\\ RIDE or
Exposes VSCode
svcprocess.exe RIDE
\\\ endpoint
Messaging
library

SimCorp



Tech stack for services (aspiration)

APL.NET, OOAPL, Dyalog bridge

SimCorp

Windows Server 2022

Windows Server Core Container

svcprocess.exe (.NET 4.8 CLR)

dyalog.dll

main.dws

fns.dll

[\ N\

[N

Exposes WCF
service
endpoints

Exposes
REST API for
WebUI

WebUI

Exposes
RIDE
endpoint

Messaging
library

RIDE or
VSCode

32



Tech stack for services (aspiration)

Multi-session, Dyalog bridge

SimCorp

Windows Server 2022

Windows Server Core Container

svcprocess.exe (.NET 4.8 CLR)

dyalog.dll
|

main.dwx

fns.dll

[\ N\

[N

Exposes WCF
service
endpoints

Exposes
REST API for
WebUI

WebUI

Exposes
RIDE
endpoint

Messaging
library

RIDE or
VSCode
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Tech stack for services (aspiration)

.NET 8

SimCorp

Windows Server 2022

Windows Server Nano Container

svcprocess.exe (.NET 8 CLR)

dyalog.dll -
[ l v

main.dwx

fns.dll

[\ N\

Exposes
gRPC service
endpoints

Exposes
REST API for
WebUI

WebUI

Exposes
RIDE
endpoint

RIDE or
VSCode

34



Tech stack for services (aspiration)

Open Telemetry Collector

SimCorp

Windows Server 2022

Windows Server Nano Container

svcprocess.exe (.NET 8 CLR)

dyalog.dll
|

main.dwx

fns.dll

[\ N\

[N

Exposes
gRPC service
endpoints

WebUI

Exposes
REST API for
WebUI

Exposes
RIDE
endpoint

RIDE or
VSCode

Distributed
traces, logs
and metrics

OTEL
Collector
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Thank You!

Corp

ation are for general information and illustrative purposes only and are used at the reader’'s own risk. SimCorp uses all reasonable endeavo
pleteness, factual correctness, or reliability of any information in this publication and does not accept liability for errors, omissions, inaccura
imCorp. © 2024 SimCorp A/S. All rights reserved. Without limiting rights under copyright, no part of this document may be reproduced, sto
hotocopying, recording, or otherwise), or for any purpose without the express written permission of SimCorp A/S. SimCorp, the SimCorp log
nd/or other countries. Refer to www.simcorp.com/trademarks for a full list of SimCorp A/S trademarks. Other trademarks referred to in this do:
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