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Trusted Advisor

Brett Murphy < ClearTechnologies

Client Executive

brett. murphy@cleartechnologies.net
317-496-7591

4
IBMCHAMPION X >

Passionate evangelist for Enterprise Compute, Storage & Software
technologies. Recognized specialist in software cost reduction and
competitive selling. Focus over the past 12 years has been on Architecture
& Solution Design for clients running large, complex ERP environments.

https://www.linkedin.com/in/murphy-brett/
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What is a Desirable End State | EV
S/AHANA

Maximum Flexibility

08

Fully Virtualized

06

Achieve ESG

01 03

Maximum Performance - SAPS Lowest Cost TCA/ TCO
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SAP Big Picture
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S/4 HANA

\. Public Cloud /

G

good

Private Cloud

]

1000

\. On-Premises /




Scalability & Flexibility

Two deployment options
to choose from

Appliance Tailored Data Center Integration

SAP HANA SYSTEM

SAP HANA SYSTEM
Software Software Software Software Software Software
Server Server Server Server Server Server
Network Network Network Network Network Network
Storage Storage Storage Storage Storage Storage
Node 1 Node 2 Node n Node 1 Node 2 Node n

All-in one box certified partners Choice of components that meet SAP
(1,100+ configurations — 64GB to 24TB) requirements from different vendors
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Production
“Primary” Vios A
IBM Power
Enterprise Server VIOS B
40c / 8TB
1 x HANA DB
2 x NW AS
“Primary-HA” VIOS A
IBM Power
Enterprise Server VIOS B
40c / 8TB
1 x HANA DB
2 x NW AS
DR
“DR”

Large Consolidated
Server

IBM Power
Enterprise Server
120c / 24TB

Landscapes
Prod-DR
Sandbox

DEV
QA

4 x HANA DB’
8 x NW AS

: VIOS A

VIOS B

Client Considering 2 Options

Option 1

Option 2

This Intel/Storage solution was 35% more than POWER!

IBM
NVMe
Flash

A

Power Z
Systems

IBM
NVMe
Flash

Production DR
“DB-Primary” “DB-Prod-DR” “DB-Dev” “DB-QA”
Intel Intel Intel Intel
4-8s Server 4-8s Server 4-8s Server 4-8s Server
Bare-Metal Bare-Metal Bare-Metal Bare-Metal
“DB-Primary-HA” “DB-Prod-HA-DR” “DB-Sandbox” “DB-QA-HA”
Intel Intel Intel Intel
4-8s Server 4-8s Server 4-8s Server 4-8s Server
Bare-Metal Bare-Metal Bare-Metal Bare-Metal
“AS-Primary” “AS-Prod-DR” “App-Sandbox/Dev” “App-QA-HA”
Intel Intel Intel Intel
2-4s Server 2-4s Server 2-4s Server 2-4s Server
VMware VMware VMware VMware
“AS-Primary-HA” “AS-Prod-DR” “App-Sandbox/Dev” “App-QA-HA”
Intel Intel Intel Intel
2-4s Server 2-4s Server 2-4s Server 2-4s Server
VMware VMware VMware VMware
Competitive Competitive
Flash Flash
< >
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Power v Intel - Comparison

What’s Different

What’s The Same

Reliability — Enhanced availability through
redundancy and enterprise memory

Scalability — Support up to 40TB memory in a
single instance

Flexibility — Adjust sizing on the fly with no
downtime

Performance — World record benchmarks and
2X+ > SAPS & memory bandwidth

Virtualization — Always on and fully supported
on Power with no performance impact

Security — Built-in Security extends to Storage
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SAP Itself — SAP Code does not change
across platforms

Operating System — RedHat or SUSE

Management Tools — Chef, Ansible,
OpenStack, and more!

Application / Database Skills




SAP SD Benchmarks

World record 8-socket performance

Power Systems continuously improves per core performance

SAP 2-tier Sales & Distribution 7958

8000

7000

6000

5000

SAPs per Core

4000

3000 2745 2759

2000

1000

0

Haswell Broadwell

More performance per core

4X vs 16-socket Intel1
2.7X vs 8-socket Intel2

2.

O\ 1.64x
2.45x %8
1 . 3 2 X 4,827
3216 3461 3274 3526 I

Skylake =~ Cascade Ice Lake Sapphire POWER10 POWER9 POWERS
Lake Rapids

Source: https://www.sap.com/dmc/exp/2018-benchmark-directory/#/sd

Google Cloud Platform; two-tier SAP SD standard application benchmark running SAP ERP 6.0 EHP5
(cloud); Intel Xeon Platinum 8280L 2.7 GHz, 16p/448c/896t, 157,000 SD benchmark users (892,270

SAPS), running Windows Server 2019 and Microsoft SQL Server 2017, Certification # 2021008.
HPE Superdome Flex; two-tier SAP SD standard application benchmark running SAP ERP 6.0 EHP5; Intel
Xeon Platinum 8380H 2.9 GHz, 8p/224c/448t, 122,300 SD benchmark users (670,830 SAPS), Windows

Server 2016 and Microsoft SQL Server 2012, Certification # 2021006.
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https://www.sap.com/dmc/exp/2018-benchmark-directory/

IBM Power Memory Performance

4U DDIMM

With SAP HANA being an in-memory database, system memory is crucially important in
keeping your SAP application running 24x7

Providing higher bandwidth and flexibility for future memory technologies
Full memory encryption for added security

* 2X better memory RAS than + DDR4 running at up to 3200  * Transparent memory * Active Memory Mirroring

industry standard DIMMs! Mbps data rate provides 409 encryption with no (AMM) feature supported -
+ 2.4X higher memory GB/s p'eak memory additional management Mirrors hypery}sor memory
) bandwidth per socket setup and no performance to provide resiliency from
bandwidth than scalable x86 .
impact uncorrectable memory

processors

« Chipkill technology with < ">
advanced ECC protects
from memory chip failure -

plus spare

2023 Clear Technologies Confidential



IBM Power Flexibility

QOO0OOOO00OOOOOOVOOOOOOCOOO

Active Cores

e eeee® | L1 L LTI
QA DEV SANDBOX ENVIRONMENTS Vios

Power10 Server

9000000000000 48 cores

20 cores active

900000000 00000 8162 GB RAV

00006082000000 @~
oo

Prod
*DB-1*
6 VP-512 GB

Dev
*DB -1D*
6 VP — 48 GB vPMEM

Prod
*DB-2*
4VP -96 GB

Prod
*DB-3*
4 VP -06 GB

Dev
*DB-2D*
4VP-32GB
Dev QA
*DB-3D* *DB-3Q*
4VP-32GB 4VP-48 GB
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Infrastructure Granularity

LPAR LPAR Details MemoryinGB  Cores
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IBM Power

Visit us: hitps//www. ibm.com/it-infrastructure/power
Watch “The Legacy and Future of IBM POWER with IBM POWERIQ”

=\ BestSAP 2 7
— Performance o x

Per core performance of 8-socket E1080 two-tier SAP SD
benchmark compared to best x86 8-socket HPE Superdome Flex

Availability rating in ITIC survey of 1,200
corporations across 28 vertical markets

>4,50

SAP HANA on Power customers

16 LPARs

Highest # of production virtual partitions

™~ SAP on
-
v.o Power

’”/'{HFIHI'I SAP on
Lm= o Power
|—r———]

SAP HANA EXCELLENCE

Largest

Customers 45

Highly
Secure

~ .

ouh

LR
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SAP on
Power

©)

of America’s top 50 largest revenue generating
companies are active Power customers

40TB

Largest certified Memory instance

<0.013%

Security vulnerabilities in PowerVM hypervisor
compared to VMware

SAP on
Power

>70

SAP HANA on Power Public References


https://www.ibm.com/it-infrastructure/power
https://www.youtube.com/watch?v=btbeXx6xXBU

Power Memory Advantages

Faster SAP HANA Improves shutdown

j Maximize uptime
restart time

Preserves runtime

performance NUMA aware PMEM Continue to get faster insights

Change PMEM

Virtualization enabled .
allocation on demand

Improved flexibility

Available at no additional cost on
Power Systems servers!
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Consisten

Company A

Company B

Company C

7\
POWER9

o/

cy Matter?

On-Premises

Private Cloud

b

il

1T
E-

1
T

Bare Metal

=> *
Wvmware
“vSphere

Bare Metal

vmware
NvSphere
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Company A

Company B

Company C

Public Cloud

ﬂa ) Google Cloud

Bare Metal GCP KVM

* Azure Mod-Hyper-V

Vo' AWS Nitro

“vSphere




IBM Power RAS

Processor:

Processor Instruction Retry

Dynamic deallocation of cores for predictive errors

L2/L3 Cache ECC protection with cache line-delete

CRC checking with retry, lane sparing, and 1/2 bandwidth mode for processor-to-processor fabric busses
Architecture for persistent guarding of failed elements

Memory (Differential DIMM - DDIMM):

Full x4 chipkill corrections, can survive 3 chipkills, leveraging memory ECC and spare DRAMs without memory bandwidth performance loss
Dynamic row repair allows for fixing certain DRAM fails without taking the memory/system down

Uses fewer signals than ISDIMMs which means lower chance for bus failure

CRC protection with OMI bus retry

Operational with up to 4 OMI lane failures

Redundant on-board Power Management IC (PMIC) to handle single phase errors

Redundant temperature sensor

Hypervisor Memory Mirroring

First Failure Data Capture

Power & Cooling redundancy

Redundant System Clocks

Redundant Service Processors

Trusted Platform Module (TPM) for secure Boot

Hot Plug & Repair I/O adapters (PCle GEN5)

Passive node to node cabling for reliability and ease of repair
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Monthly Cost Unplanned Downtime Per Server/Per minute,
Assuming Cost of $100K Hourly in August 2022

IBM Z 0.0043 J $7

IBM LinuxONE 111 0.0043 J $7 ITIC 2022 survey data indicates that 90% of customers say
. one hour of unplanned downtime costs at least $300,000.
IBM Power w/Linux, AIX 1.00 $1,670 Unplanned downtime Per server calculated at $100,000 =
Lenovo ThinkSystem wi/Linux 1.10 $1,837 $1,670 Per minute, Per server. ITIC multiplied that by the

: number of minutes of unplanned monthly downtime for each
Huawei KunLun w/Linux 1.27 $2,120 vendor platform to estimate the total costs.
HPE Superdome wiLinux 1.44 |l $2,404
Cisco UCS wiLinux 2 |l $3,340
Fujitsu Primergy wiLinux 6.2 $10,354
Inspur 11 1 $18,370

$43,420

Dell PowerEdge w/Linux 26
$58,450

$61,790

Oracle x86 w/Linux 35
HPE ProLiant w/Linux 37
Unbranded White Box w/Linux 59




Memory Flexibility

.

partitiond2

Capacity

e

General Properties
Processors
| Mamory
Persistent Memory
Physical VO Adapters
el —
Virtual Netwerks
Virtual NICs
Vinual Storage

*"
Memory
Disglays properties of the running logical panition that is using dedicated of shared memary, You Can assign the requised
amount of dedicated of shared memory 10 the logical partison
Learm More
Memary Mode: Dedicated - A
ced p
Installed Memory Memory Allocation
GB|
Total : 48.0 GB Maximum(a8)
Available : 3.25 08
Allocated(GB) 1
Mi
Options

You can use the Force oplion 10 Change the processcr and memory vakas, of the physical MO coniguration for an AL Lisux, o
VIOS partiion that are In running state and that does not have an RMC connection 10 the management conscle. Before saving B
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SAP HANA now supports changing the
memory size without restarting SAP HANA

DLPAR Memory add and remove on the HMC allows
you to change the memory allocated to an LPAR
dynamically in the range of Min and Max as defined
in the LPAR profile without restarting the LPAR

See SAP Note 3114051 for more details

IBM “Dynamic LPAR” (DLPAR) operation to add memory to or remove memory from a
running LPAR on POWER9

*LPARs must use HANA 2.0 SPSO5 revision 52 (or newer) and SLES 15 SP2 or RHEL 8.3

*Use a DLPAR operation to adjust memory if you immediately need more memory to fulfill
a critical business task, and shutting down the SAP HANA system is not possible.

*When adding or removing memory permanently to or from an LPAR it is required to
verify the sizing of the target configuration to ensure it still satisfies the workload

requirements for that LPAR. If the new configuration does not satisfy the workload
demand, then corrective actions need to be taken.



https://launchpad.support.sap.com/
https://ibm.box.com/v/HoPDLPARonlineMemoryChange

What Issues Most Negatively Impact Reliability & Cause Downtime
for Server hardware, Server OS in 20227 (Select all that apply)

—) Socuriey |
Human Error_ I ==
Remote work/remote learning _ 58%
Software bugs/flaws — 42%
Complexity in provisioning/configuring new apps — 37%
Old, inadequate server hardware — 24%
Understaffed/Overworked IT Dept. — 24%
Integration/Interoperability -_22%
Lack of support for crucial apps -—19%
Server instability problems --1 5%
Server OS is too old -_1 5%
IT lacks training/certification --14%
svop (14
Poor vendor tech support -

Mobility

Security is now the top cause of
downtime, according to 73% of
respondents. The number and
percentage of hacks have increased an
average of 42% since the onset of
COVID-19 global pandemic in early 2020

Edge Computing
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IBM Power Security

v" Enhanced end-to-end security, co-optimized with PowerVM

v’ Built-in security features at all layers in the stack (i.e., processor,
memory, systems, firmware, OS, and hypervisor).

v" Transparent encryption of all the memory

v Transparent encryption/compression for fast
VM mobility

v’ Cybersecurity (Transparent memory encryption, 4x crypto engines,
ready for quantum-safe cryptography)

v' 100X fewer security vulnerabilities than VMware

» Transparent memory encryption

» Support for Quantum safe cryptography and
Fully Homomorphic Encryption

Protect data from
core to cloud

» 2.5X faster AES crypto performance per core
vs. Power E980%

» Advanced protection for ROP attacks
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IBM PowerSC

Compliance and Drift Analysis
- HIPAA, PCI, CIS, and more

Security
- File Integrity Monitoring (FIM)
- Allow/Block listing
- Endpoint Detection & Response

uuuuuuuu

180 30 2 5 43

Patch Management
- Trusted Network Connect (TNC)
- Detect & alert policy issues
- Policy enforcement

Multifactor Authentication PowerSC is a user-friendly, web-based
- Policy-based and Centrally administered UI to manage Security & Compliance
- Simplified logins (Tokens and SSO)




Cyber attack detection and recovery
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. 2hrs 10 hrs 2 days 3days 1 week 2 weeks
Compromise

Tier 1 Tier 2
Recovery Recovery

Corruption of data occurs - but not yet detected

% IBM Cyber Vault Effect

Due to the Cyber Vault environment and the use of Safeguarded
Copy technology, data is continuously checked and corruption is
It takes even longer to identify all impacted data once the found and corrected EARLIER & FASTER

corruption has spread within the enterprise

Without the Cyber Vault environment corruption is detected
much later and has a greater chance to spread




Why Act Now?

®

CYBER ATTACKS RANSOMWARE CYBER WARFARE

Ransomware attacks "time to ransom" Complete data wipe
increased 95% in 2021 dropping to a matter of (production & backups)
hours No ability to recover

INCREASING THREATS




Be Ready for ANYTHING

IBM CYBER SECURITY

Predict attacks

Cyber attack prevention
Automated

Respond to Cyber Attacks <
Public Cloud

IBM CYBER RESILIENCE

Business Recovery

Immutable Data

Accelerated Discovery




Protecting SAP HANA with the IBM Storage Portfolio

IBM recommends a comprehensive plan for protecting your SAP HANA databases

r\ IBM St
'\,l Protggge

IBM St
()_I_\I orage

Protect Plus

IBM Storage
Copy Data
Management

O IBM Storage
Sentinel

Creates backups and
stores them on flash,
disk, tape, and object

Creates and manage
primary storage
hardware snapshots

Creates immutable
shapshots and scans
them for Ransomware

Vala

9
OO0
Object / Cloud

Tape

/]

Disk/Flash




Increasing Security w/ Rapid Recovery

Enhanced HyperSwap

High-availability Zero RPO/RTO
Zero RPO/RTO

100% data

Multi-Platform Support =\ oiiability guarantee

Pure HPE IBM

Enterprise

Disaster Recovery
>Zero RTO

2-site and 3-Site Options
Can be combined with HyperSwap

DellEMC NetApp 500+ others...

Built with
IBM Spectrum Virtualize

Protection from failures
and disasters




The real purpose behind Cyber Vault
@ Immutable Proactive

Copies of Data Monitoring

Created with IBM Safeguarded Copy
Can not be changed once created IBM Storage Insights

Early warning signs of attack with

Recommend integration with SIEM
[ Cyber Vault such as IBM QRadar

)

IBCIELE Test / Validation

The Pay Off... \ | Automation

of Data Copies

Recovering from the
primary array in just
minutes or hours
rather than days
or weeks

Recover data copies to isolated environment
to check they are corruption free
Test recovery procedures

Forensics & Diagnostics Services @




Take the Cyber Resilience
Assessment Today =Ly

Disaster Recovery
Assessment Report

IBM Security & Resilience

January 5, 2021

The Cyber Resiliency Assessment
Template (CRAT) provides a way to
evaluate the current data resilience
of the organization, identifies

strengths and weaknesses and
provides recommendations to build
an effective cyber resilience
plan.

IBM Cyber Resiliency Assessment



https://www.ibm.com/downloads/cas/W7VJLDPE

Assessments

SAP HANA Readiness Assessment
Cyber Security Assessment

Storage & Capacity Planning Assessment
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Resources

Clear Technologies
https://lwww.cleartechnologies.net/sap/

ITIC Security Survey Results
https://www.ibm.com/downloads/cas/BGARGJ
RZ

ITIC Reliability Survey Results
https://www.ibm.com/downloads/cas/VQ5B65Y

SAP Blog — SAP HANA on Power10
https://blogs.sap.com/2023/03/17/sap-hana-on-
ibm-power10/
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https://www.cleartechnologies.net/sap/
https://www.ibm.com/downloads/cas/BGARGJRZ
https://www.ibm.com/downloads/cas/BGARGJRZ
https://www.ibm.com/downloads/cas/VQ5B65Y
https://blogs.sap.com/2023/03/17/sap-hana-on-ibm-power10/
https://blogs.sap.com/2023/03/17/sap-hana-on-ibm-power10/

Thank you

Q&A
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About Clear Technologies

< ClearTechnologies .“\‘ visualstorage

:\ -/ INTELLIGENCE

* On-premises, Private Cloud and )
P ! v ! * Cloud based storage reporting

Public Cloud hosting & infrastructure )
and analytics

reseller
* Heterogenous storage

e SAP Infrastructure Practice
dashboard

e Managed services
g * SaaS

* Hardware, Software & Services

focused
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Partnership & Trusted Advisor

We are a single point of contact, committed to consistently delivering

the solution and services that are the best fit for your business.

30-year Value-Added Reseller

Long history with Systems & Storage

Strategic focus on SAP, and other innovative solutions certified

Extraordinary Net Promotor Score WBENC

WOMEN'’S BUSINESS ENTERPRISE

Cognitive Leadership Program

3 IBM Champions
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