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\ Joined Open Compute Foundation
| ~—+  Open Cloud Server (OCS) spec SONiC Network Switch Software
| Cloud SSD M.2 spec Project Olympus spec Project Denali spec
2014 2016 2018
‘ ‘ @ ‘
2015 2017
Local Energy Storage - Server UPS Project Olympus expansion-
Switch Abstraction Interface (SAl) Intel/AMD/ARM64, GPU, JBOD, JBOF
Project Cerberus spec
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Project Cerberus updates | Project Denali updates

Cerberus Master/Slave architecture - Specification Version 1.0 specification approved by Denali JDF
augmented to extend Root of Trust domain to members in February 2019 (15 member companies
peripheral components collaborating over 12 months)

Specification scope expanded to include

BMC M“":;g“’d storage/media disaggregation beyond the Cloud
@ * Enterprise Arrays
] 1 ] * Computational Storage
NIC Accelerator * loT Applications

@ @ @ Microsoft Denali EDSFF Prototype -

Up to 70% savings on non-media SSD costs

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

i including private §
A“' & public cloud & a

Processes
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Data opportunities

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

000000000000000000000000

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

Worldwide byte shipments by Storage Media Type

5.0 ~ HTape ®Optical M®WNVM-Other ®NVM-NAND ®SSD ®HDD
4.5 -
4.0 -
3.5 -
3.0 -
2.5 -
2.0 -
1.5 -
1.0 -
0.5 -
0.0 -

Zettabytes

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

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
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Announcing
Project Zipline
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Q Targeted for legacy and modern datasets Coveri ng
various usage scenarios from Edge to Cloud
O1 070\ '\07 N0
Full solution stack implementation - 611 0 /s/’ 04 S0, 01
Algorithms + Software + Hardware 119177
Sy 7
Compression without compromises O/Q
O Always-on data processing enabled by trifecta of é
high compression ratios + high throughout + low latency
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Project Zipline compression gains

Cloud Data Set #1 Cloud Data Set #2 Cloud Data Set #3

100% 100% 100%

0
8 /0 50/0 40/0

I — —

Uncompressed Zipline Uncompressed Zipline Uncompressed Zipline

Data sets taken from : Application Services Logs, loT Text Files, System Logs
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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

OCP

SUMMIT

Frame Header

e Window size: 64 KB
e  Minimum n SymbolMapper /Collapser ~~~~ Insertion sort Tree Builder Tree Waker Symbol Table: Stream Assembler
* Mode: norn e e oo
e CRC:CRC32 @ m 0 = 0= @ = 0 =
N | I 7 Y P J

Input Byte # 0 |

7 if(work_table_entry[k][j].a.node==0 && R
oo work_table_entry[k][j].b.value != @ && &)
I  {{($clog2(32*REPLICATOR_LOAD)+1+DAT_WIDTH){1'b@}},
Fla work_table_entry[k][j].a.value}==(k*REPLICATOR_LOAD)+i) -
— 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 &&

® ( work_table_entry[k][j].b.value != © &&
e | node_table[(k*REPLICATOR_LOAD)+i].val==1 &&
e | node_table[(k*REPLICATOR_LOAD)+i].node==work_table_entry[k][j].a.value)
o | begin
. | 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

assign clk_gate_open =
(ht_is_not_ready &&
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;
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Project Zipline - Usage model examples

@ Network data processing —|=o/| Productivity Applications

ﬁ Industrial loT

Cloud migration
a Storage Archival Q appliances
Systems

—— - | Smart SSDs

Iy

% Edge computing

Database General purpose
Analvtics accelerators {:} : D
E y Microprocessors
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Open Rack and Project Olympus
collaboration with Facebook
and Quanta
Open Accelerator Module -
@ collaboration with
Facebook and Baidu
#\ OCP alternative cooling
committee

oce Open. Together.



Learn More

2:05pm: Executive Track

Visit Microsoft booth A6 - hardware, demos Michael Cornwell

Software-defined Flash Futures Driving
Next-Generation Cloud Services

4:10pm: Expo Hall

Badriddine Khessib, Bryan Kelly
@ Get specs and collateral at OCP Github repo The State of Hardware Security:

Cerberus Present and Future
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Attend talks and workshop sessions



