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Intelligent Cloud

> Danny Ting, CTO of Microsoft Taiwan
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Azure regions

More than AWS &
Google combined




Innovation in hardware design

Project Olympus:
Next generation rack level hardware solution

;ﬂ Enables the latest cloud services

Designed to support cloud growth
& global scale

]QEQ Efficient & cost effective



Innovation in
datacenter operations

_r= Deep telemetry and analytics
-I==1 unlocked through Azure services

R Reliability: Real-time health monitoring
Y through IOT, machine learning

£X,  Efficiency: Increased through Al-driven
Q controls and maintenance




One of the largest networks
on the planet

Inter and intra regional connectivity

ﬁ Terrestrial & subsea network

R .
e Interconnection




Works with popular tools and frameworks

Databases & middleware

Management
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Walmart

Save money. Live better.

&

3M O\

Johnson //))I(' .

aufodorer AT Controls 2 MEKESSON @ Lufthansa
ROLLS]
"HEINEKEN @ mazpa SKANSKA R
ROYCE
o

QL Honeywe“ schl“mhepgep EY CBCE& Ra‘d!ic'n—'i‘,a nada

P N Yellmark s

QI FUJITSU “remenos  @iLE @ esr

@PToYoTA

SAMSUNG

Xerox g

&4

Tlpefor

1
[

HarperCollins

>95%

of Fortune 500 use
Microsoft Azure



Azure provides best in class performance

Compute Memory Remote Storage Local
performance (single disk) storage
CPUs TB RAM IOPs IOPs
Largest in public cloud Largest in public cloud Fastest in public cloud Fastest in public cloud
o ® A N
o o: ° H
File storage VM-VM Networking Hybrid Networking
IOPs Gbps Ethernet Gbps InfiniBand Gbps Connectivity
Fastest in public cloud Fastest in public cloud Fastest in public cloud

=" Microsoft



Mlcrosoft & OCP

Joined Open Compute Foundation

“‘ Open Cloud Server (OCS) spec SONiC Network Switch Software
Cloud SSD M.2 spec Project Olympus spec Project Denali spec

Local Energystorage - Server UPS Project OUmpus expansion-
Switch Abstraction Interface (SAl) Intel/AMD/ARM64, GPU, JBOD, JBOF

Project Cerberus spec

= Microsoft
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Rack Architecture

Chassis

Power & Management Distribution
Universal PDU

Airflow Blocker

Management

Motherboards

Intel® Xeon® Scalable Processor
Motherboard and BIOS

Server Chassis

1U & 2U
Power Supply I/F

Motherboard Specifications
Universal Motherboard

AMD EPYC

Cavium ThunderX2 ARMx64




Project Cerberus
updates

Cerberus Master/Slave architecture -
Specification augmented to extend Root of
Trust domain to peripheral components

Motherboard
BMC .‘,,‘"_‘_‘.gerberuls_ﬂ__‘ v CPU
NIC SSD Accelerator

L Cerberus = Cerberus L Cerberus

All Project Olympus motherboards now
have Cerberus capability enabled for
secure bringup

Project Denali
updates

Version 1.0 specification approved by Denali
JDF members in February 2019 (15 member
companies collaborating over 12 months)

Specification scope expanded to include
storage/media disaggregation beyond the
Cloud

- Enterprise Arrays

- Computational Storage

- loT Applications

Microsoft Denali EDSFF Prototype -
Up to 70% savings on non-media SSD costs
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Where is the data
coming from?

Generated at the Endpoints
Collected and pre-processed at the Edge
Analyzed, stored, archived at the Core

Data propagates
from endpoints to core and back

Source: IDC’s Data Age 2025 study, sponsored by Seagate

/ datacenters *

including
private &

publlc cloud ‘

Processes

5
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Data growth projections

IDC predicts Global DataSphere will grow from 33 Zettabytes (ZB) in 2018 to 175 ZB by 2025
175 ZB

180 1 Figure 1: Annual size of the Global DataSphere
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Storage capacity growth projections

Worldwide byte shipments by Storage Media Type

5.0 m Tape m Optical B NVM-Other u NVM-NAND m SSD mHDD

Zettabytes

2024 2025

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

2010 2011 2012

Source: Data Age 2025, sponsored by Seagate with data from IDC Global DataSphere, Nov 2018

»  Supply capacity not sufficient to keep up with 6x projected growth in storage demand
Need new radical solutions for data processing improvements to address this supply/demand gap

= Microsoft



Announcing
Project
Zipline

= Microsoft
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Targeted for legacy and modern datasets L'] @\Q 7Q77

Covering various usage scenarios from Edge 7
to Cloud ™ 40 /70N A
06 5710700
01 07 O'\ 70'\ 0 \
Full solution stack implementation - 010 5701910, ¢
Algorithms + Software + Hardware 1‘1%}767? 177

Compression without compromises e
Always-on data processing enabled by trifecta of i
high compression ratios + high throughout + low
latency

= Microsoft



Project Zipline compression gains

Cloud Data Set #1 Cloud Data Set #2 Cloud Data Set #3
100% 100% 100%
k 8% I k 5% I 4%
[ ] — —
Uncompressed Zipline Uncompressed Zipline Uncompressed Zipline

Data sets: Application Services logs, IoT Text Files, System Logs

= Microsoft



Compression algorithm and

specifications
Interoperability across endpoints (edge to cloud)

Hardware architecture specifications
High bandwidth, low latency implementation

Verilog RTL source and test suite

Open sourced IP - Industry first for OCP
contributions

Enabling faster adoption in the silicon ecosystem

Frame Header

* Window size: 64 KB

¢ Minimumn symbol Mapper / Collapser insertionsort | TreeBu Ider Treewaker Symbol Table stream Assembler
e Mode:norn e

e CRC:CRC32 @ m © m O07g

Input Byte # | worer

Pk =
7 if(work_table_entry[k][j].a.node==0 &&
work_table_entry[k][j].b.value != @ && ®

L {{($clog2(32*REPLICATOR_LOAD)+1+DAT_WIDTH){1'b@}}, s
Fla work_table_entry[k][j].a.value}==(k*REPLICATOR_LOAD)+i) 0
—— begin

node_table_c[(k*REPLICATOR_LOAD)+i]="{val:1'bl,node:row_ptr_del[k]};
Blc depth[ (k*REPLICATOR_LOAD)+i] = 1;
end
else if(work_table_entry[k][j].a.node==1 &&
t work_table_entry[k][j].b.value != @ &&
| node_table[(k*REPLICATOR_LOAD)+i].val==1 &&
| node_table[(k*REPLICATOR_LOAD)+i].node==work_table_entry[k][j].a.value)
|
|

begin J
node_table_c[(k*REPLICATOR_LOAD)+i].node = row_ptr_del[k];

depth[ (k*REPLICATOR_LOAD)+i]= ht_hw_sym_dpth[ (k*REPLICATOR_LOAD)+i] + 1;
end

Inp
assign clk_gate_open =
10 (ht_is_not_ready &&
0 htb_curr_st != STALL &&
htb_curr_st != STALL_BUILD_FAIL) |
is_ht_eob != MIDDLE |
ht_hw_eob != MIDDLE |
(htb_curr_st == STALL && ~stall_eob) |
(htb_curr_st == STALL_BUILD_FAIL && ~stall_eob) |
ht_dbg_cntr_rebuild_failed;

= Microsoft



Project Zipline - Usage model examples

Network data -
processing -
ﬁlndustrialloT
—— - Smart SSDs
Storage
. Archival
~ Edge Systems
computing
Database

Ej accelerator

Analytics S

— o

Productivity Applications

Cloud
migration
appliances

General
purpose
Microprocessor
S

= Microsoft



Project Zipline - Ecosystem partners
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https://vimeo.com/plancreatedestroy/download/323999895/d88cc899a9

Corsica: A Project Zipline ASIC

Compression without compromise:

High compression ratio

Low latency

Inline encryption, authentication
High total throughput of 100Gbps

Disk write latency with Corsica

Systemka“d Corsica does SSD
el th k read/write
overhead e wWor

Corsica is 15-25 times faster than the CPU

System and
o CPU does the work -
overhead Compression | Encryption | Authentication | Data integrity s

Disk write latency today



Running cloud scale is challenging

Azure miles of fiber and 1 5 O edge
5 regions 1 OO k + subsea cable + sitesicrosoft



SONIC facilitates innovation

Control Extensibility Agility Collaboration

= Microsoft



SO N |C Software for Open Networking in the Cloud

configuration and management tools

ANSIBLE kubernetes puPpet CHEF

illﬁ
Jenkins

= Microsoft



OCP ecosystem enriched by SONiC

wsai @
$950NiC

INSPIRED"

= Microsoft



Phoenix Project (|

SONIC Phoenix release for white box switch
Interoperability test certification

Build open source management tooling on
top of SONIC Phonix release

Founding members: Alibaba group, Tencent,
Baidu, China Mobile, China Unicom, and

JD.com
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Microsoft

Building block for fast evolution, high reliability, operation
cost reduction

Deployed to 44 regions

Firmware upgrade up to thousands of switches per day

High fidelity emulation tool—ONE for configuration validation
Feature release reduced from months to weeks

Looking forward

Inside data center all on SONIC

Extending to management network, WAN, and other roles

Microsoft



More industry adoption Commercial support

Kubernetes Mgmt.

Fast reboot

Containerized
IPv6

RDMA

Basic L2/L3

40G 100G

Powering data center ToR/Leaf

configDB

Streaming
Telemetry

ARM support

VxLan
Virtualization

/

Warm Reboot

EVPN

g

Mgmt. Switch

Powering bare metal service

MLAG

Chassis

RestAPI for
Configuration

Powering Al/gaming service

= Microsoft
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Road to 5G - Al - Edge Computing

OCP TAIWAN DAY

THANK YOU

Microsoft



