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Density rose tenfold; response time shrank a hundredfold.
Changing the equipment alone does not make operations work.



SPEAKER PROFILE
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System Architecture

A AE O}Z|EIX - 10 Years

A 2hE1 4o AEE 2= Yo|YA=E,
FEA2Y e HYA-HEYI T2y Yadct

Low—level Optimization

‘ SYSTEM PROGRAMMING

Core Subsystem Dev

‘ LINUX KERNEL

Network Performance

‘ TCP/IP STACK

Career Evolution in DC

HO|E{ME] 154 - 2P0 S E 7 X

01 DCHESZ 2% « clza| oky st

Network operations and infrastructure stabilization

02 29 2 D MH[A JHer (NMS / T3l BN A|AH])

Operations and customer service development

DCIME 'H0{4 SKB DC XA 2% EAEF L =

Building SKB's own DC operations platform, beyond DCIM

2| 2H40| ofL|2t, 2B HIO|EIS 7|22 A| Ao = NS0 =2 A




SECTION 1 - THE SHIFT

Al DC= M| 712 & SAl0]| HRE L.

Al DC Changes Three Things at Once

DIE 2 SILp7} A8 MIE| 3F 20| MAHES
= 5"'15kW N = O iy S IO B B L T
Density 1 3 O ,ZI{).(Z\HN 7 Lt
200KW=%<" — 600kW™*” — 1MW A single rack draws what a small floor
once did
a0 : AIZHO| 312 5 7 MCESH A|7HO]
o Sec, mSec oim |t
There is no time to look at a screen and
decide
IIl|5 . LHZEA T} 5LEQ0IQ 2t 271
B Service Down — + GPU Server Damage exTIhSER0lSt 22 SUS
Damage Al ct
Coolant now shares space with the
hardware

M| 7tA| BHet7t SAlof ePH L d2iM 7|E 2F HAIZ2E Y EA| ekSL .
These did not arrive separately but together — which is why existing operations cannot absorb them.



SECTION 1 - THE SHIFT

AT AZHO| TERE 4 Qli= TZH ol LofEhLiT)

[ Iy My — | —_ 1
Failures Occur Outside the Range Where Humans Can Decide

A0 2415k TS Azt

Response time each event demands

DCot3 AA M M2 AHO| 0| AAZ 22| ALICH
[ — |
DC arc s No current zero-crossing; it will not self-extinguish

GPU ;ﬂe__:! a-ﬁ —f—ﬂ’“—f-u—'.'l kW7|' I:IEIE_L?_ EI"?'IE QELHEEIL“:I'

1=
GPU power surge Tens to hundreds of kW swing in milliseconds
T 5% 20| 2ot U= HEHoM 0| FSLCh

e
Coolant leak Liquid reaches hardware while power is live
== = urelo| ZEZ0| 9t W24 RIS HH AlS 2| Mo ELSHE AZHILCE
st 10~30= 3 M 2 A 24 ms oo 28Lct
eat arriva

Time for heat to reach the coolant loop where jt can be measured — junction temperature itself rises within
tens of milliseconds

ALEre| CHE2 et EQIEE RX|7HZ| 15~202YLICE Ul AFA 25 0] 9| Yhojl ASLICH

AlSst= HEH0] ofL|2l 2|2 2+ YLICE 2|1 AtFets BE §lo] &L 4] LTt

Automation is a physical requirement, not a choice — and it does not scale without standards.



SECTION 1 - THE COST OF FAILURE

I3 H|2 AlE2|0|1M — 7t B4AHo 2 Hots

Damage Cost Simulation — Even on the Most Conservative Assumptions

A Assumptions - 100MW Al G|O|E{MIE] 7|&

T 5 2 24 GPU 72 GPU At
ok 88MW (PUE 1.14) ok 67524 (130kw/2H) oF 48,0003 k2 72 ¥
ZH| O|5}= £ A| 220]| ofL|2} 2HHoj| 2|5t ~H Cr=lL|C} Equipment damage is not instant burnout but heat-soak that shortens life
@ GPUE 2A 2 HEL|C} @ 22{4 g2 &Lt @ FH £F0| Aretct
80~85°C 22 &4 — TjMax 90°cCH 75 ACH T dzto| Hz| 2ro| W] ofSLICH 7| M8 HIHAIE{-VRM-2T-H Y QIE{TO0|A
Throttles at 80-85 °C, shuts down near TjMax 90 °C Cooling has stopped, so the residual heat stays Capacitors, VRM, solder joints and thermal interfaces
1A|ZF AZ| A| IOjs5H Damage from one hour of outage
ZHH| A5 o2 ALO| 104, 0F A AI5EO 2 CHel: el
2Hd| 35} Accelerated wear 272_“_.] Zpokel 1% 2t £~ Hoko 2 I AZH0] R|uaz <l
stS 2535} Training lost 26U 12A1zH20 Mo 2 J1 A As the outage continues
TAIZE ] 300
MH|A ZCH Service outage 2~4H2l  GPU #4 « A|ZHEL
{H| & S = T 24|12t . 380
ST H& Recovery 5AHY  na|s-HS 4A|7} O 530
TAIZHEA Ok 300! Total for one hour 8A|Zt s 840

B2E =S G stz 2 LULCh A AFL1oM = o2 et EA FHRL .

=
Every figure uses the industry floor — a real incident runs far higher.



Al DC OPERATIONS

~ LIKE F1: HIGH INVESTMENT, HIGH RISK, HIGH REWARD
MISSION: Rus Al DC with No Error

X r—
KEY RISKS - ///ﬁﬂvt_\ rr‘l‘ |J’1|

P success
@ High Performance

(V) High Reliability
@ Business Continuity

Power Failure

Cooling Failure

== Hardware Failure
Network Outage
Q% Al Workload Error

‘ -))) = 9

7

Al DC OPERATION FLOW

[~ " 0 [~ =) 4 T a N ( )
A j@ ¢ %
_- -> =31 T I» —>

MONITOR ANALYZE DECIDE EXECUTE OPTIMIZE
See Everything ') Understand Fast " Act Precisely | Operate Flawlesle | Improve ContinuouslyJ

u CONTINUOUS IMPROVEMENT

(@& GOAL: zero erROR, MAXIMUM PERFORMANCE, AND TRUSTWORTHY Al DC )




SECTION 2 - THE FOUR

Al DC 290 Z st Y| 7fA]

Four Essentials for Al DC Operations

Data — £} £4

£ U &2l . Data Collection and Quality

Process & Knowledge

02 T2 M|AQ} A|Al8} - Process and Knowledge
03 Al DC Qlz2}
7|9t 2tA #3t S - Al DC Infrastructure

=JAre| Ha}

04 H|0|E{2 Y3}7] - Operators Working with Data

NP -5l Hjo[E{et OHY LIER 3, AlZt 5712t

High-precision data, stable network, time synchronization

2 2|Alo| A|AEISIQ} Al Agent B Y

Systematized knowledge with agent collaboration

2 MH| S ms 9| 22N )

Power and cooling transformation, millisecond-level coupling

SREQ 2|1} HE| HE S, 47 BAIFH 2o

SRE-style organization, multi-site operations, design participation

HZ35} - HEL 32 NMS -
Azt E 73t

Z|Al BZ3} - Agent B35}
- 22| A|A|

A 28 AE — CHE 2ol hS, MTTR B45, GIOJE| £2 99.9%, AlZH 23F £1ps
Targets — major incident response, MTTR down , 99.9% collection, £1 us time accuracy



SECTION 2 - 244 01 - TASK 01

Data —

= g1} Al

2ol 7|4t

L

Data — The Foundation of All Operations and Al Analysis

ClloIE{7t F4&stH AtSet= WEAH Sl= AlAH-O0] EL .

With inaccurate data, automation becomes a system that fails quickly.

GlojE] 24 B23)

Data quality standardization

12 Current
HIC{0IC} 0| &-CHl-7|7t CtE21, 8 E1}
222 235t 710l gBLL,

Names, units and cadence differ by vendor. no criteria for
collection rate or gaps.

|9t Proposed

Cl|lO|E] 2|AE.} M 43| 7|1&
(=Y HHE)S BES

Standardize the data list and performance criteria

HE 32 NMS

Network and NMS

121 Current

A|HIE2| 7} MH[AZ2t Z2H5H 2] HO
do1n, E TAol2t Fote FLCt

Telemetry shares the service network, adding latency.

polling adds load.

|2t Proposed

L3 Leaf-SpineX} 10G & 7|8t O| =3} M E
Bz 0| E2] &, NMS Observability Zts}

Redundant L3 Leaf-Spine with 10G optics,
stronger NMS observability

AMZtE712}

Time synchronization

842l Current

AH|0LCt AA7t 4 ms O{ 2L} Zol2]
dsE Wi + ﬁiﬁ'—l ct.

Devices drift by tens of milliseconds, making event ordering
impossible.

A2 Proposed

NTP/PTP ¢ 12 E 202 1%,
AL AlZHS '.’_*EZI 53 = A7t g 47

Establish a hierarchical NTP/PTP integrated architecture

20| UO|E o] QOB | 547, WOLE A|Zt 7|Z0] GUOH M| REHL|CY,

Formats without a network cannot be received; data without a time base cannot be used.




SECTION 2 - 2{A| 01 6f|A] - TASK 01 EXAMPLE

Ol A| — o8 E20] AtS=te| SIS 7FSLICh

Example — Data Quality Decides Whether Automation Survives

ol

@ Clloje] 22 Ul 7tx]

0

- o 2d =
Az B8
Missing Inaccurate

MM 23fet DY 0AA

A |
27 e2tnt S41 hy

to2 B3t

O BHLITH SLIHE 1 9lo] AT AHS3Hs MY YLt

If any one of them breaks, the analysis and automation built on top cannot hold

@ oIE S0f AMZ 23 St R :

=24
Inconsistent

L helet 7| o)

Data quality degrades in four distinct ways

Azt 3}
Time drift
AH| ZH A A 2L

Time drift alone, as one example, is enough

AA| 22 30ms
08:14:32.170 42t 0|4 Cooling
08:14:32.140 2 ANO|3 Power

30 ms clock error

PTP S7|3} +1ps
08:14:32.140

Synchronized to £1 us

3 AO0|3 Power

08:14:32.152 Lzt 0|4+ Cooling
@ Z20| 2HZ|H =SR] 2L RIL|CH Broken quality eventually breaks automation itself
2M Analysis st Training A3t/ Al Automation

WZto] M2 QUCED A

Reads cooling as the cause

S1Y3l AT o 20| W2 S

Predictions run backwards

oF uH2OR 2YATL MY
Operators switch it off

=4 &=0| otL|2t Hjo[e] FE MYS SE|of AtS s} - ELIC

Automation holds only when data quality is secured as a whole, not item by item.




TASK 01 | DATA - THE FOUNDATION OF ALL OPERATIONS AND Al ANALYSIS

MISSION: Capture accurate, synchronized, and complete data in real time
so automation and AU can make the right decisions.

GOOD DATA = RIGHT DECISIONS BAD / NO DATA = WRONG DECISIONS

ACCURATE & COMPLETE MISSING / INACCURATE

Clear visibility, If wrong,
wrong decision.

reliable analysis.

DELAYED / BROKEN

Late detection,
missed actions.

| = REAL-TIME & STABLE

Detect quickly,
act with confidence.

NO DATA = NO STANDARD
PERFECT SYNC B
@ One timeline, NO STANDARD = NO AUTOMATION

TIME ERROR
Out of sync,
one source of truth. NO AUTOMATION = NO CONTROL wrong outcomes.
Q@’ GOOD DATA TRUSTED AUTOMATION "\ FASTER RESPONSE HIGHER RELIABILITY /
\
H Capture accurately - O Run with confidence = Y / 7 Act in real time -2 Stable, predictable u |]
— operations

BUSINESS IMPACT

POOR DATA @ MISSING DATA __ INACCURATE DATA. __ INCONSISTENT DATA __ TIME ERROR | AUTOMATION
CAUSES FAILURE Blind spots Wrong decisions Q\ Conflicting actions Broken correlation LOSES TRUST,

N ! 7
_,@: L DATA IS THE FOUNDATION.  WITHOUT DATA, THERE IS NO BASIS FOR DECISIONS — AND WE DON'T KNOW WHAT TO DO. J &%&

10



SECTION 2 - 2fA| 02 - TASK 02

Process & Knowledge — 29 =35I A|AHI(Al Agent)3}SHC}

Process and Knowledge — Systematizing Operational Know-how

T I|20] At 3502 A2 H 2AF ot Al Al2be = GELIC

If criteria live only in people's heads, neither automation nor Al can begin.

2% 214
Operational knowledge
“Facts First, LLM Last”

Thek 23
Executing judgment

“Human in the Loop”

ME| g
Establishing trust
“Step by Step”

3z
HatM-01H-=HO| E0{A A1, Z2 Zoljof ofH
C22| cHS&LIct.

Fragmented operational data leads to inconsistent
incident response.

S
Zof A| du| =kl Dl 23|, 2t At ZAHof|
15~2020| Z&LIC},

Identifying a cause takes 15-20 minutes

S
AtE 22|9| 2EES Y52 ot

O|C|7IR| 2432t & 2| ¥ = YdSL .

Without measuring false positives, we can't decide how
much to automate.

Aok
O[HIE. B E2- LA AL (SLD, PAID)%} 2%
Oj (EOP-SOP-MOP)2 B A2 2Al5}

Centralize and standardize operational knowledge for
uniform response

Aot

712221 2 A= 24ES3H(Al Agent) ofL
HE7P7t 2T 2% BH

Agent-automated workflows with Human-in-the-loop
decisions

(o]
[

20|14

=
L2

re
o4

AT 22t 233} THA A

Jbon

CH.

Ho
)

Expand automating the stable and simple cases first

ASehs HE= AEL WA UEE Ao {FELICE A2 = A= A7 AHA|

—_—

Trust is harder than building — without measured false positives, automation stalls.

11



SECTION 2 - 24| 02 6f|A] - TASK 02 EXAMPLE
OflA| — Atset=s A5 + Us XM AlRfeL

Example — Automation Starts Where You Can Verify It

=238 AME Agent2 K M|, FATE A7t IE 7HSLIT

When moving operational knowledge into agents, where you start decides the outcome.

O|HIE 2 (Event Log) HEf Why the event log is the right starting point
Y ojo] o ASH £c BIAEQIL|C} AlmsiE 2|310| ei&L|ct
The input is already known The output is text too Failure carries no risk
2FA7L 0fY ¢jo|2 S AEQLCE, LLM Agent?| EH#0| 222 LIZL|C}, AH|E AH|0{5tR| ek&5LICt.
Solo] Z4to| Foi0| o] 4QlR| B2 &LIct, U SA| D=2 SEA| TEHe = JASLCL =c|H 2AI5HH £, 1 7[F0] 74 227} FLCL,
Text operators have read every day — they already know the The agent answers in sentences, so correctness is judged on It controls nothing; a wrong answer is simply discarded and
answer sight logged

Al 2 How it actually runs
O|HIE 27 Event log Agent &t Agent response
CDU-01 SEC_SUPPLY_TEMP HIGH _ "HE 9rglo = TEHELICH {20] 1% Y3 20| 16% =SLICH
FLOW_SEC 142 LPM (-11%) 27 COOL-CDU-FILTER-001 7|Z0|H, ZH| X|A|E A|orgtL|ct. "
DP_FILTER 0.42 bar (+16%) GA7t et ¥ g1 =] TekehL|Ch

AS0| =2 RoM 12| S 42 FIo|of H|o]2 FO{Z & USLIC.

Only after trust is built where verification is easy can automation move on to control.

12



@\ TASK 02 | PROCESS & KNOWLEDGE - THE SYSTEM BEHIND SMART OPERATIONS

MISSION: Systematize operational knowledge and collaborate with AI agents
so the right actions are executed every time.

1. CAPTURE & SYSTEMATIZE KNOWLEDGE 2. STANDARD PROCESS 3. Al AGENT COLLABORATION
’ [) w \ Al suggests,

Capture field experience \

during operations. humans decide,

systems execute.
LEARN & EXECUTE )
IMPROVE & veriFy | Human in the loop,

Turn experience into

standard playbooks.

Clear conditions — Standard actions —> Repeatable T (-/ Al ir.1 the loop, -
Consistent, reusable, auditable ananuous iung.
{ N B - B
EXPERIENCE & KNOWLEDGE OPERATE LIKE AN F1 TEAM // e OUTCOME

e Field experience

Q p e Fewer issues
e Faster resolution

£ 1 . Higher reliability

e Lessons learned

e Best practices

cr N

o Better performance

. il

EXISTING EXPERIENCE & KNOWLEDGE = AUTOMATE THE PROCESS

\\

SYSTEMATIZED ea SMARTER v—| CONSISTENT /" HIGHER
—> —> — —> LOWER RISK ~ —>
KNOWLEDGE . DECISIONS *=| Eexecution n[lll PERFORMANCE J

WITHOUT 2 | : s HIGHER RISK
Unclear roles Siloed teams Late involvement Skills gap Low trust '
& SYSTEMATIZED | @ Confusion - \'\ Poor handoffs =» More rework - A Slow response & Blame culture & SLOWER RESPONSE,

KNOWLEDGE POOR OUTCOMES

@ [ SYSTEMATIZE KNOWLEDGE. AUTOMATE THE PROCESS. EMPOWER HUMANS + Al. WIN EVERY RACE. ]




SECTION 2 - 2f4| 03 - TASK 03

Al DC Q12| — tH3}o]f| Clf-3otrC}

Al DC Infrastructure — Responding to a Changing Foundation

M W2to| SA0f HHRID, 2 T9|2 BELIC

Power and cooling change together, and now interlock within seconds.

M M|
Power infrastructure

HVDC #&7| - 800VDC H{AH} - BBU
- I F{IHA|E] - SSCB

HVDC rectifier, 800 VDC busbar, BBU,
supercapacitor, solid-state breaker

Wzt A
Cooling infrastructure

CDU - OjLIZE - EE3S2{|0|E(D20)
- Eugy| - 2|0j=of

CDU, manifold, cold plate (D2C), heat exchanger,

rear door

S8 Efficiency E& Efficiency
folg-Hel 28 - 48 H22Tat- Oy 2E - HT AH|MH

Load factor, conversion efficiency, power factor Approach temp, flow per kW, pump power

OtA Safety (&12)
Of TAIB - MR M3 - M o} LR

Optical arc, insulation, cell temperature and ESR

oHd Safety (%=

A o 2 A
S5 U QY A 28 g HY

Humidity, pressure, flow deviation, zoned leak sensing

ZHZE Ao
Coupled control

22t 28 5| 48 SHELIcH S M A

Stoj| o|o] 225 0| A& F YLt

Cooling increases only after temperature rises —
already past the throttling point.

A|oF Proposed

mroj 2ol 2|5 A (Al Workload)<2} 24
HAS MY NB2 S MM YOS,

—

Secure Al workload and rack power as the leading
signal for pre-emptive cooling.

fn
L]
uin
2
o3
L
in

MZ2 AMu|o| £2 HI0|E{S H5tT, 0|2 7|Hho 2 obHHo| T ERHQI Mu|A

Standardizing new equipment telemetry to drive service stability and efficiency




SECTION 2 - 2{A| 03 6f|A] - TASK 03 EXAMPLE

OflA| —=HZAE, B0| 27| 40|

—_
Example — Coupling: Cooling Before the Heat Arrives

—_] -
A3l

M3} WHZh OfX| Y Mu|7} ofL|a} stLte] ALaYLCE,

Power and cooling are no longer separate systems but a single chain.

Al9AzE — GPU M .
Workload GPU power

MY AS - e - W2t thg

Power system Heat Cooling

Expanding in two stages

160 2 12 As

Stage 1 — Rack power signal

NS (PDU 2 2 ¥
M A2 =
LT gus

2CHA| Al QA2E AlS

Stage 2 — Al workload signal

AMZ 2t A|2E - EEA 27H
e Azt M2
oo =A GPU Y0 E2| &8

rx

=
Ho| 227|% Hof| S &+ ASLIC

22| Detect Ci2 Respond

1= O|LY 102 O|L{

Ete 2|=Ef2 Lead time HI 0f|{2| Pump energy
~ i
10~30=+ g?:" 02IZ| ﬁ

Al Workload, 218 = — dzt+ 2= &5 AS7HA]

20| 22 5| Q0| ELHI|IAIL AHS OfE ALMOIE YELICH 27 ZHEHOFTt A ZhULC

The lag from power rise to heat arrival appears in no datasheet — it exists only if measured.

15



TASK 03 | Al DC INFRASTRUCTURE - BUILT FOR POWER, COOLING, AND MILLISECOND CONNECTIVITY

MISSION: Provide the infrastructure that handles extreme power density,
keeps liquid and power safe, and responds in milliseconds.

RISKS IN Al DC

BUILT FOR EXTREME PERFORMANCE RUN LIKE A HIGH-PERFORMANCE F1 CAR

EXTREME ADVANCED MILLISECOND SAFETY & POWER COOLING LATENCY
POWER DENSITY ~ COOLING CONNECTIVITY  RELIABILITY FAILURE FAILURE SPIKE (SlLENT DATA
Stable power Keep in the  Ultra-low latency,  Protect power, Instant Overheat Delay COBRUPHON)
to win the race  optimal window  precise control  liquid, and hardware shutdown & throttle & timeout Silent error,
Every component connected. Wrong et
Every millisecond matters.
a N
WHAT IS SDC? i HOW SDC HAPPENS THE IMPACT
Silent Data Corruption | AL . Small issue — Big impact
Data is corrupted silently = :'191' =2 E Corrupted data — Wrong results
ithout any error message. | | i ;
e ¢ § Electrical Noise Overheat Hardware Fault Communication Error Data Corruption ! — Wasted training — Business loss
. J
(e R @ N
ANIDG, NEEDS FAST DETECT —> FAST ACT — MINIMIZE IMPACT OUTCOME
@ High-density power architecture / @ Zero silent data corruption
Advanced liquid cooling syst 9 F 9
@ vanced liquid cooling system Q — -_ —> @ —> [I II @ Stable, reliable operations
@ Ultra-low latency network
@ Real-time monitoring & protection DETECT RESPOND PROTECT SUSTAIN & Max performance
@ Built-in reliability & fault isolation Real-time Milliseconds Isolate & recover Stable operation, @ Lower risk, higher value
N b, monitoring count safely max performance (. Y,
o= B! 2 S

THEY BECOME
BIG FAILURES — FAST.

IF WE FAIL ! % IN Al DC,
Latency e Ee SMALL ISSUES DON'T
Overheat : SDC ' Training fails Hours/Days lost >
& ‘ & & throttle = oﬁ\o spike 0 ® (Silent Data Corruption) & or wrong results =2 @ Huge business impact J STAY SMALL.

% BUILT FOR EXTREME. CONNECTED IN MILLISECONDS. PROTECTED EVERYWHERE. THAT'S HOW Al DCs WIN.

16



SECTION 2 - 24| 04 - TASK 04

=342 Het — |2t €

257|0f| M HIO|E{= €

Operators — From Working with Equipment to Working with Data

21517 | =2

MU| & EH ALEH0| C|0|E{E 2= AFRI2 2 HIP{0f0f 9Fo| M| k|7t 2SIt

The first three tasks only work if operators shift from watching equipment to reading data.

ot2ro| 23t

Shift in capability

*HET'_' ﬂga

New role(s)

240} A|Ho| 23t
Shift in timing

B2
Au| Z¥ S40| o1z 1Mo/,
Hlojel 242 M2 FULICE

— T od

Staffing focus on equipment experience

S|
Cha of2k 2 ZAl
(et 7I" ol i 2 0 et Hay)

Reactive alarm response

3
AZ B0l ST $ £YUs|of M ©Y 27}

Late onboarding at handover

by

SRE(Site Reliability Engineer) & 2%Y2}
HIO[E{E 7|Yte 2 CIESH Hu|et A|AHS 2F

SRE-driven operators who analyze multi-facility data to
optimize operations

|0
HE| Mg S& 29,

CllO[E] 22| A|ARS| A|£ T}

unified multi-site operations,
and continuously improving systems

Aok
M7 A0 ZOIE 2| AE mEslel YEYD
22 MA 2o, 2= SHA|0|M Commissioning

Early engagement from design to commissioning

et =0/ 10| H|E[5H =4 22

Lo—

AHgr =71 ofL| 2t Attt 22|22 S2{of LIt
For headcount not to scale with sites, throughput per person must rise instead.

17



SECTION 2 - 24| 04 6f|A] - TASK 04 EXAMPLE

Ol Al — Cl|O|E{= &5t7|7tA]

Example — Working with Data

Cloje{2 YstHAM 44| 2H| 2FS =&3} L.

Data-driven intelligence empowering facility operations

Ut Al MH|E 0 £O2 Fol .
Way of working Walking the floor, checking by eye
ALESH= A HAEuEA A, 71212 7| .

What they use

Checklists, experience, personal memory

et el of Mg, JY 2H|= _, o2 MEE
Scope of coverage One site, one equipment group
Sk © L = | -
=8 290 7tsclAl= =
A s Same schema 42 A= Same time base

ME{OtCt O] St T 7L Zoof B shHO|| 2 YL|ct

Only identical naming and units can share one view

MZ CHE MEfo] ALAS L8] £ 4 UaLiTt

S A

Events from different sites can be placed side by side

Cllo[E{ = ThEhet =2AS HA|

Judging by data, designing conditions

Z YR AEL|Q} Agent 27

A condition registry and agent evidence

stLtol 2HHOIAM

Multiple sites on a single view

What makes unified operations possible

Same conditions
8 RojlA BHE 2742 J042 0| AlFLICE

A condition written once is ported everywhere

et =0/ 10| H|E[5H =4 22

Lo—

AHE 7} OtL| 2L ALEYE 2 2|ZS =2{0F gLt

For headcount not to scale with sites, throughput per person must rise instead.

18



TASK 04 | OPERATORS WORKING WITH DATA - THE HUMAN EDGE IN Al DC OPERATIONS
(Ow (OW (O\

MISSION:

Empower operators with data, skills, and the right role

to run safe, fast, and reliable Al data centers.

IN F1 RACING

RIGHT PEOPLE, RIGHT ROLES

Clear roles.

Everyone knows their part.

DESIGN TO RACE,
NOT AFTER THE RACE

Join early.

Plan together.
Better design, fewer surprises.

PRACTICE, REVIEW,
KEEP IMPROVING

Review every lap.
Learn, adapt, improve.

&= [N Al DATA CENTER OPERATIONS

CLEAR ROLES & RESPONSIBILITIES

Define roles & authority.

Operate like an SRE team.

JOIN FROM DESIGN STAGE
From design to operation.

Design with operability
and maintainability in mind.

DATA-DRIVEN IMPROVEMENT

Use data.

Review incidents.
Improve continuously.

I'd ™
@ Clear roles
& 24/7 coverage
& Accountability

\.

@ Early involvement

@ Operability by design

@ Fewer issues later

\

@ Metrics & dashboards
@ Post-incident review

@ Continuous improvement

S WIN AS A TEAM ONE TEAM, ONE GOAL ( :
@ Strong collaboration
¢ Q One team, one goal: Safe, reliable, efficient
p win the race. Al DC operations. & shared goal
5 Trust, communicate, Trust, collaborate, @ Celebrate success
succeed together. achieve together. \ =
§ ) RIGHT PEOPLE RIGHT SKILLS RIGHT TIME o) RIGHT CULTURE )  SAFER, FASTER,
. _ - (® . = %) e, oge WM 5> W
LG Right roles Data & digital skills From design stage () ' Data-driven & collaborative PLS MORE RELIABLE Al DC

HIGHER RISK,
SLOWER RESPONSE,
POOR OUTCOMES

WITHOUT THE Ubclageroles
>

OPERATOR EDGE Confusion

/j Siloed teams Late involvement Skills gap 0 Blame culture
- - - /s
Poor handoffs More rework Slow response @ Low trust



SECTION 3 - OCP ALIGNMENT

= - -
22 TAIE OCPE BEel A= CHE1 /JUSLICt
OCP Is Addressing the Same Problems as Standardization Work

20253 108, OCP= Open Data Center for Al O|L|ME|E.E LlA5l 2=d-tH2t- (|- 22| E2f|H E2| & CtRE 1 JSL|Ct

In October 2025, OCP launched the Open Data Center for Al initiative covering power, cooling, mechanical and management telemetry.

22| Y| 2tH|2} HZAE|= OCP AP OCP specifications tied to our four tasks

=1 82 83
Ci[oJ&] 4 g A A1 AbE LS AH| AR 7{0|Md
How data is defined and received Failure knowledge and automated response Equipment specifications and commissioning
o Hardware Management (Redfish) o FMEA Workstream o Open Rack v3 (ORv3)
o Data Center Telemetry Project o Leak Detection and Intervention o Mt. Diablo / Diablo 400
o DCF — Platform Power Telemetry © HMLC Sub-Project o Project Deschutes CDU
o Time Appliances Project (TAP) o OAl Liquid Cooling Guidelines

o

CDU Screening & Commissioning

0|0 = M| ZolM ZF 252 AFo| FA2 145t 0| 1tAf|of| 220|=2] HHBLLCY,
The next three slides explain what each specification defines and which task uses it. 20



SECTION 3 - OCP - GROUP 1

J8 1. Hole 73 — 28, o/ o|§o2 we Hel}

Group 1. How Data Is Defined and Received

ZH| 7} HiFOo| £ 22 O|E2 2 Ho|HE WA s F= FASH.

Specifications that keep data arriving under the same names even when the equipment changes.

Hardware Management (Redfish)
SIEY O 22| = - DSP0266 / DSP0268 / DSP8010

Mulo o] 25 Mg HEAll 25
22 0|2 2 Aoz ol diH
[ =0, E - o —1—

|'|-J

One vendor—neutral way to read temperature and power

oIl ROt 2 M2 B JIX| WA S Z 47

oz 3px| 01 2o 2= 02 Agent =3 03 MH| A=

DCF — Platform Power Telemetry
IT M2 7|8 &2} Hof 4 A

T 2d| M=d 0} A[AM G|o|E{ & SHLof| 2o}
LHZtS K| 0] Bl= uitH

o 1= - oH

OCP racks monitor via RMC; traditional racks aggregate in software
2 MEo| 2=2H Huts o|2| | S5t= 2

HZ H | 01 T ZE=E 03 =ZAHZ Hof

Data Center Telemetry Project

7 2T SN Mo
FAS Y A E FeElst,
2YR S DA (FHE)Bo=2 &

Operator: fault detection and PUE - Tenant: workload profiling

MM E ofclofl % 74 EX| "= 7|=

oAZ 3pH 01 AS Hel A

Time Appliances Project (TAP)

HO|E{ME AlZE Z7|35}

HolE{ME & AlZt S7I=HPTP) 4 2t
A8t M E AI74 J|Eoz M

Open Time Server and Time Card turn commodity servers into the time source

BE 2O MAE S Al MFE &Y

o
=
Ao
=

oAz atE 01 £1puys 7+ 02



SECTION 3 - OCP - GROUP 2

OE 2. I X4 — Boig B3 ofFA BEHE Hel)

Group 2. Failure Knowledge and Automated Response

e FRel g =AME olo] el & AERS4ct.
Work that has already catalogued the failure modes and the order of response.

Leak Detection &

FMEA Workstream ;
Intervention
O LY Zt TR .0 5 HA = 2|9} JH el 7

Failure Mode Effect Analysis TCSHAR WS HAS

UM HZto M MY 5 s DFS £48 ofCIAl 2RI,
FHHR LpFD, RO Yopxf 1 Fohof A2 ATHEx| S
Ol xSRI SEo= el Asgz 7y

A clogged filter is detected by falling flow
and rising AP, mitigated by replacement

EHE 28 = 7 | + At 1 > nA
Z olo|MEe| met =70| EUCt

oAz atx 02 =H =5

Rack level: CDU to Rack Manager
Row level: CDU directly to BMS

2f 3t CDU < Rack Manager
d MAH CDU < BMS

I
4
2
3

HE A 023 AHAS 03

HMLC Sub-Project

oH x|\l 7t Redfish = 2 m}!
Hardware Management — Liquid Cooling

CDUSI 2|0j 0] &2 LHZt AH|E
RedfishZ 1= H#4S
DMTF2t 2P7H SBteE= 3

[
— S

Door HX has a draft; the CDU profile
is still under discussion

CDU #&-xlgte
Mujel 22 wAoz 43

oz 3F| 02 Agent 03 CDU = of



SECTION 3 - OCP - GROUP 3

— (=) —_ A
& 3. Ad| Ak — H A3 o| A2 JlE= A
Group 3. Equipment Specifications and Commissioning
pot 7[&=2 M2 A7 Jojof et O xX17t 0{7]of] A&l

Rules need numbers to stand on — and the numbers are already written here.

Project Deschutes CDU
2MWE CDU AF2F - Approach temp 3°C
ML X 3T - 0.2um 043} - HZ 0|35}

2MWe= CDUZF A|7{of &t B 7|&E

4ACE H1 58 X[&HEH o] — Et =HE X2

ot ol A Z)

— = HA

HZ BpH | 03 'HZ At 02

e

Open Rack v3 (ORv3)

2 Me] pxof fh2| HEEY

2 M2 S 48V H{AHIE S5t RMCZH 2 E A
BBU= 2ms 2ol 1A - 46V O] & FX&|

HT AHE7| glo]l EZE EER I My =T

AdZ mpH 01 M MY 03 2 ot7[El X

CDU Screening &
Commissioning

CDhU dd =t A28 &S]

L= I =<
HMAE EF

CDUE O{EH L=22 o{EH A2 X

OAI Liquid Cooling Guidelines

HH'H2t 2™ 7|F - 1.25~2.0 LPM/kW

Al

o =2 It 22 45 = - PG25 7|&E

ol
rir
il

o 2

It
o

100kW 2§0|2 150 LPMO| & — =20 9f3| o4

02 A AF B

]
oo EmT

0
g
m

oA x| | 03 2H™ H

Mt. Diablo / Diablo 400

=2 & T2 AtO[ =T} Atk

MFE & M (Ato|=7Holl 2ol £400-800VDC &2
100kW ~ 1MW 240| CH&t

7|& HI[-UPSE #XIst A & ctelz M

od x| 03 M 7= 01 of=2-Hod A=

BRI AA-A 2T FE FHo{g

A 01 dlolef HZ

<2l= o|FA &4t 04 #Ho|MdyY o
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STANDARDS DRIVE PERFORMANCE. OCP POWERS OUR STANDARDIZATION.

EXPAND STANDARDS. SOLVE BIGGER. WIN TOGETHER.

AN

SAME CHALLENGES

 Power / Cooling / Latency
+ Silent Data Corruption (SDC)
» Operational Complexity

¥

v v

. ]
9 3¢
Aae

v,
v

visiie,  OCP INITIATIVE

3, ‘:c (4

In Oct 2025, OCP launched
Open Data Center for Al
Covering power, cooling,

29.° Yeck
9 '*o':“e
¢ S
o3
°® ten €
BT DaL
272+ g
PN

mechanical & management telemetry.

.9

A sitee Compute
2oaweeeS  Project®

7= B
EXPAND STANDARDS
» Use OCP specifications
II « Standardize together
» Solve bigger, faster
« Better Al DC for everyone

- 7 \& J
= OCP SPECIFICATIONS TIED TO OUR FOUR TASKS e
S crovP2 1 -F ECE 3
DATA STANDARDS FAILURE KNOWLEDGE EQUIPMENT SPECS
How data is defined and received & AUTOMATED RESPONSE & COMMISSIONING
=) Failure knowledge and automated response Equipment specifications and commissioning
Eo) Hardware Management (Redfish) =
e - HB| Open Rack v3 (ORv3)
Jafi| Data Center Telemetry Project A B oRks M t I "1 . }
) A Mt. Diablo / Diablo 400
Qﬂ DCF — Platform Power Telemetry @ EeakBatactioniand lnkervernton ~~— OAI Liquid Cooling Guidelines
N Dl
©) roe st | | oo e s
3 | 2 . l ) - | S
=8 7 I CONNECKNG TO OUR FOUR TASKS g |
| TASK 01 - J», TASK 02 am| TASK 03 0®e TASK 04
DATA FOUNDATION v G‘ PROCESS & KNOWLEDGE &em| Al DC INFRASTRUCTURE @E0% OPERATORS WITH DATA

[

o

STANDARDIZATION IS OUR

COMPETITIVE EDGE.

OCP IS OUR PLATFORM.

TOGETHER, WE WIN. }

- OPEN

24



2| - Inclosing

Al DC 2%0] LR35t 1| 7122 LBSHSL T

We covered four essentials for Al data center operations.

01 Data DA Ho|E{e}t oHH HIESRIT, A7t S718t
Data — precision, stable network, time sync

02 Process & Knowledge
Systematize know-how to compress response

M- BT 2 Ao| ChS i)
Respond to the power, cooling and coupling shift

03 Al DC Infrastructure

04 Operators A2} U5t7|0f| M Hlo|E{ 2 Y5t7| =2 Mekstrt

From working with equipment to working with data

29 2| AZ A|AHISHAI Agent) 8l S £ =8 Y=TIC

)

| 7H2] 25 OCP QMM Al2HeE 4 UALICE 0]0] Y= RS AT, Ol 24 3| THSH EL

r

All four can start inside OCP — adopt what exists, and build together what does not.

25



APPENDIX - TERMINOLOGY

= —
20|15 7|5 82| 9i0] 2™ o EL|C}
Terminology Without Functional Definition Is a Risk

£2 0|2 ©FA S5A MZ Tr27 ofslist 21 A|2fo] ZIHELICY.

Buyer and supplier proceed with a contract while reading the same term differently.

DDC/PLC S Y2 LA E H=H2|of|M S-

Direct Digital Contrpller Born from factory control and digital signal processing
Programmable Logic Controller

BMS /BAS vs EPMS 4= 23 Alojet M3 HooM 22 =22

Buildipg Management(Automation) System Born from building environment control and power control
Electrical Power Management System

DCIM 2el'els 2ol FA0| ZE[=A| 70| glE
Data Center Infrastructure Management No standard defines what "Management" actually covers

OlA| — DCIME MR 7|s22 H2|5tH (412 DCIM?)
Example — defining DCIM as detailed sub-functions

A2 #o|= 22| 42.pUE 2L|E{E =l
Asset Tracking Cable Management Power & PUE Monitoring Thermal Mapping

g2 7150| FABHHA| T 0= GOt ASLICH
.

The functions have converged: the labels remain

_, OIS0l "Cooling’0l Gi= Of77 EHE0]| AUSLICt
The absence of "Cooling” in the name traces back to its
origin
L2t SFAE M2 CHE S AL Ct
Buyer and vendor each picture something different

237 HZ e
Capacity Planning Change Management

A= Ho| otL|2} 7| S22 0|of7|5H{of 511, 11 Fel= 7He A|=l ThA[of|A| o] F0{A{oF &fL|Ct,
Discussion must center on function, not product names — and that definition belongs to the planning stage.
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MISSION: Build a safe, fast, reliable, and efficient AI data center

through data, knowledge, infrastructure, and empowered operators working together.

(01) DATA TG (02) PROCESS & KNOWLEDGE
= el Al DATA CENTER OPERATIONS WIN Wi Bk
L&

WHEN ALL FOUR WORK TOGETHER.
| K Ill \ @

& High-quality, synchronized
data in real time.

& Accurate telemetry,
complete visibility.

& Systematized knowledge and playbooks.

@& Al agent collaboration for
faster decisions.

‘ (04) OPERATORS

. Al DC INFRASTRUCTURE
The Driver

The Body

1 ’ ) ; ==
@ Power, cooling, and connectivity & Millisecond-level response, PERFORMANCE & Empowered operators working " 1\
built for extreme density. maximum reliability. AT EVERY MOMENT with data, together. @ Right people, right time,
& right actions. right actions.
( - _, ¢ _/I
WHEN THE FOUR - @ + °" W+ =il MAXIMIZE VALUE
WORK TOGETHER —> & S 2 SLAULE. > =N - SUSTANABLE Al
SAFE FAST RELIABLE EFFICIENT DATA CENTER OPERATIONS
Protect people, Detect earlier, Consistent operations, Optimal performance, =
L assets, and services respond in seconds high availability lower cost

v,
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