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/0% ot all Tinancial

transactions go
through an IBM

malnirame

IBM mainframes run an estimated 70% of all world transactions by value.
Source: Operationalizing Fraud Prevention on IBM z16, Celent, 2022. ibm.com/downloads/cas/DOXY3Q94
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8 -5.5GHz cores

AP
' ) 4 4.4 4
LI
HEHT
CHHHERY
IR
b 05058
IHHHEBHE
o 24 4 -
A0
R
bbbbad bbb
HHH _
-
R A . ¢
'vegesuoccne 500
i o “has 2
e “ Av C
IFesecenes 32 5
AAALLLLLLLL -
»)b»...r&),.?tbq ‘e
A “
Fesccecce yo 0o
lessoose v 560600
ALLLL >
ALL o€
A0 ceose
X: - -
Feoe 6666660
e 5 8
® ® 0 o
o6 ¢
o - 50
. 560
00000000060
g T
444 b S bdde
A'A e D
°0 600 -
» 06006
5000

10 - 36MB LZs

D)

For I/O acceleration

Al accelerator

24 TOPS



On-chip Data
Processing Unit
Implements
complex I/O
orotocols and
‘educes latency

Reduced power tor IO
management by 70%
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All projections are based on pre-release hardware measurements and configurations
and comparisons are made against previous versions of the IBM Telum processor.
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4 processing
clusters

8 customized
micro-controllers
per cluster

Coherently
connected

Connected amongst
each other and

with the overall
cache system

:ﬁ': I/0 DPU

4—‘ 36MB L2 cache

Cluster A

8 micro-controller cores
with 32+32KB L1$ each

T

I Cluster B

Cluster C

Cluster D

Coherency
Fabric




Dedicated I/0 | :
acceleration logic

4 Cache Ring

Queue manager T

manages scheduling

Hardware accelerated I/0 Bulk
and WOrk traﬂSfer Request Queue Manager Data
Transfer

within the DPU

}

Accelerator L1$

!

PCIe bridge and control
plane accelerator

Connects to PCle
off-chip interfaces

< >

|

| PCle gen 5x16 interfaces (2)
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Massive scale-out
I/O subsystem

Up to 32
TelumIlina
coherent SMP system

12 1I/O expansion
drawers with
16 PCle slots

Up to 192 PCle
cards In a system

:_IJIEILI_IZ I/0 DPU

4—‘ 36MB L2 cache

—‘ Cache Ring

Cluster A

8 micro-controller cores
with 32+32KB L1$ each

T

| Cluster B

I Cluster C

| Cluster D

Coherency
Fabric

T

Hardware accelerated
Request Queue Manager

I/0 Bulk
Data
Transfer

}

> | Accelerator L1%

|

PCIe bridge and control
plane accelerator

|

| PCle gen 5x16 interfaces (2)
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Improved store writeback
and address translation
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- Rename register growth

- Branch prediction
- 20% area reduction
- 15% power reduction

Opt

f the IBM Telum processor.
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All projections are based on pre-release hardware measurements and configurations and
comparisons are ma



40% cache growth
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All projections are based on pre-release hardware measurements and configurations and
comparisons are made against previous versions of the IBM Telum processor.



5NmM
technology

5.5 GHz
per core

120%
socket
performance
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All projections are based on pre-release hardware measurements and configurations and
comparisons are made against previous versions of the IBM Telum processor.
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I 18%
Drocessor power
consumption

Fine grain voltage
measurement

and workload
monitoring circuits

Control loop tightly
coupled to power
conversion subsystem

VVdd power (normalized)

® Voltage control loop OFF

® Voltage control loop ON

Workload utilization (percent)



Inferencing
for enterprise
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Clearance

On-processor Al settlement

accelerator optimized
for traditional AI models

Compliance
Insurance claims

Fraud detection



Enhanced
cybersecurity

Dedicated IBM

Spyre™ Accelerator
optimized tor more
complex Al models

nanced
tomation

Traditional
Al models

nanced fraud
tection




Ensemble approach to Al

-nhanced Larger, more

Traditional Al Fraud detection . .
raud detection CQmp[eX models




Improved On-
processor Al
Acceleration
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— 192 TOPS per drawer
— 768 TOPS per system
— Integrated as a CISC

— Remote AI accelerator
— Support for LLM

— 24 TOPS per chip



IBM Spyre™
Accelerator
PCle attached
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All projections are based on preview hardware.



Corelet structure

Matrix multiplication
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FP16 accumulation
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32B bidirectional
INng connects
the cores

128B
oidirectional
INg connects
scratchpads

200GB/s LPDDR5
connects to
scratchpad ring




Traditional Al Larger, more Generative Al
complex models

Code transtormation

Code assistant
and explanation

System admin assistant




Designed to handle
generative Al use cases

8 cards in I/O drawer
form a logical cluster

1TB ot memory

1.6TB per second
aggregate memory
bandwidth




EE Al on IBM Z AIU end-to-end stack

Oo

(99 Platforms
@ Al and Data: watsonx ( g MLOps: Red Hat OpenShift
A O i ineari : : :
@;: ML frameworks ||__¢ Libraries, compilers and runtime @ Operating systems
| Pytorch, TensorFlow, ONNX l Performance libraries Compiler \ Device driver (OS support)
Device selection and routing Graph optimizer Runtime | Linux on Z zCX
Oo .
L899 Firmware
IBM Z Card

= Al accelerator

IBM Z

®
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VAV




Telum®II

Spyre™

Samsung bHPP technology Samsung 5LPE technology
43 billion transistors 26 billion transistors

600 sgmm 330 sgmm

24 miles ot wire 14 miles of wire

All projections are based on preview hardware.



30 Peta OPS
N asystem

Next generation Al acceleration
for next generation Al use cases
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Thank you

References

1 - DISCLAIMER: Performance result is
extrapolated from IBM internal tests

running local inference operations in an

IBM z16 LPAR with 48 IFLs and 128 GB
memory on Ubuntu 20.04 (SMT mode)

using a synthetic credit card fraud detection
model (https://github.com/IBM/ai-on-z-fraud-
detection) exploiting the IBM Integrated
Accelerator for Al. The benchmark was running
with 8 parallel threads each pinned to the first
core of a different chip. The lscpu command
was used to identify the core-chip topology.

A batch size of 128 inference operations was
used. Results were also reproduced using a
z/OS V2R4 LPAR with 24 CPs and 256GB
memory on IBM z16. The same credit card
fraud detection model was used. The
benchmark was executed with a single thread
performing inference operations. A batch size
of 128 inference operations was used.
Results may vary.

IBM Spyre™ Accelerator is currently
In tech preview

© 2024 International Business Machines
Corporation

IBM, the IBM logo, and IBM Spyre are
trademarks of IBM Corporation, registered in
many jurisdictions worldwide. Other product
and service names might be trademarks of IBM
or other companies. A current list of IBM
trademarks is available on ibm.com/trademark.

THIS DOCUMENT IS DISTRIBUTED “AS IS”
WITHOUT ANY WARRANTY, EITHER EXPRESS
OR IMPLIED. IN NO EVENT, SHALL IBM BE
LIABLE FOR ANY DAMAGE ARISING FROM THE
USE OF THIS INFORMATION, INCLUDING BUT
NOT LIMITED TO, LOSS OF DATA, BUSINESS
INTERRUPTION, LOSS OF PROFIT OR LOSS OF
OPPORTUNITY.

Client examples are presented as illustrations of
how those clients have used IBM products and
the results they may have achieved. Actual
performance, cost, savings or other results in
other operating environments may vary.

Not all offerings are available in every country in
which IBM operates.

Any statements regarding IBM’s future

direction, intent or product plans are subject to
change or withdrawal without notice.
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