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Company Founded in Silicon Valley in 2012 .
Funded: $75M. Investors: Wells Fargo, NVIDIA, Nexus Ventures, Paxion H OG[
Ventures =
Products * H20 Open Source Machine Learning (14,000 organizations)
« H20 Driverless Al — Automatic Machine Learning
Leadership
Team

100+ Al expertise (7 of the world’s top 100 Kaggle Grandmasters/expert data
scientists)
Global [

Leader in Gartner MQ Machine Learning and Data Science Platform
Mountain View, London, Prague, India

w | m

N

£ Welcome to the Waitless World



‘_\‘
\

Power Systems

= Al, H20 Driverless Al

P
T

= of

A

(o

™~
InfoWorld
2018 AWARDS

TECHNOLOGY

H20.ai  Experiment credit risk

dd o
KF- _||=__

S S RS H.__/ W,

oF Un <M on_ _¢o|zm

i N o gl spF g

— =< —_ 9

R — TR

N _AIL_._._ HO <k o_._n__u_.._mu w2

m__m Aql_H._ ] ol |_._AIILu_| S o =
- RIK izo TSk 2o M
®EH o FHR WEW_EO :
S XUWg tlong DK~ jo o0 :
ﬁm OI_H_HHP:% mm__.u% mmw HLnI_NQ_H.._m._ﬁ m
NN Ul Uuprw] @is pien :
%0 QF M| SITH| oHwoUE §l-2< t
 Tord RN BRRFH T a3
Iyl
> > > > il



H20 Driverless Al2] &M

v Xs3th
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Feature Engineering
Model Tuning

" Time Series

v oM D™ol Halt 28 Xg.
]

Automatic Pipelines

Low latency inferencing

v" Machine Learning Interpretation:

At B Z(reason code) X| &
|

Al2| 2780 thiet st 40| 7ts
v' Enterprise Ready:

HOotM — LDAP Kerberos
2t 2 — Scale with GPUs

7| 9= 29| source datags X| ¥
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Amazon.com - Em

Predict an employee's acce

Driverless Al: 8(
(out of 1687 - to

Driverless Al: top 5% in Amazon Kaggle competition

Driverless Al produces feature engineering pipeline (“more columns”) for downstream use

Driverless Al: Top-10 in BNP Paribas Kaggle competition

¥ 1)
Ol |
o=
[OFY |
FREAN

single run, fully automated: 2h on DGX Station! 6h on PC D,’ — ?ﬁ
BNP Paribas Cardif Claims Management

Can you accelerate BNP Paribas Cardif's claims management process?

e

042945 0.4315 -

Driverless Al: 10th place in private LB at Kaggle (out of 2926)

2 months for Grandmasters — 2 hours for Driverless Al

H,0
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Single Row Lookup DATASETS

HH O [S{a][81301aHl H20O Frame Row # v RYs]IV[=H Legend: Local Global
v\ X 2ot ofL|zt (2o Framerow v REIRY ] sewen
—
El Hl OI = | OH Summary EXPORTITO CSV CLOSE

il
= -9- Ol_l- DAl Modelw
Interpretablllty surrogate Global Reason Codes About reason codes
O H& Global interpretable model explains 97.16% in predicted Hotels Occupancy rate (percent) for the entire dataset with RMSE = 1.347.
v ALS 2 S (reason p 1 exp p pancy (percent) | | .
2] Dacision Variable with value/ is associated with
COd e)9|- 2 = Tree 1 unit increase (if predicted Hotels
. o E
interpretability= Random blank) f““‘m?}cy rote
(0 O-I B og A A Foresty percen
o oL — © o Hboard Top Positive Global Attributions
/ 7|- . . Dashboar : - I —
~ pred|ct|on 0'” Ll Docs Total Occupancy rate (percent) increase of
EH '6|. Al._IC_)r _I?I_§ R Motels Occupancy rate (percent) increase of
AH ; . Scoring Pipeline Backpackers Occupancy rate (percent) increase of
o OO-” K_lee, OREILLY . . . . . :
LOCO pa rt|a| An Int_roduction to ed 1 additional attributions, click to view all ...
! =0 {\A,?Ch'netl'g?m'ng egative Global Attributions
dependence 2] nterpretabilty
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Low-latency ModelS2| H™2|3t HfX| 2-& power Systoms <
- H,O0.01
v' =& &l prediction program?| Ats Ao 2
" Python ¥ JavaZE El “scoring-pipeline”
IN gl s
= HZ|3t inferencing
v MZ2 model ¥ Al 2|t update 4019
v 2%3t big data model0il CH8H %X 5} = ,___\E@me; =
scoring code == e A 186101061 01 D1 )
v Aot 8l ZHHY S O C{HFO| A0 ALt 18
HiX| Z7ts ot 723t scoring code
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A+ EXAMPLES (knime-guest@http://public-s A C .
v 4 LOCAL (Local Workspace) HtiLayerPerceptron v 2 él 7 H EI-9-| I_I_l-x-"
[ Bxample Workflows v CSV Reader Predictor = Neural network & A EH
< > .
2, » > 1g = Z} flow variable ﬁIQ 273
&) Workflow Coach 53 B =0 - » J|Ef C}z=
P:l‘c_>dle_reco‘rnmenqations only available with usage d: Node 1 Node 2 v Try & error_o_l |:|I_|-%
X| X O 7=|_IEO'('5A2
Dialog - 2:2 - MultiLayerPerceptron Pred... - g X " ;'l.E { o )J- = Tl H -I —
O O EHE St File —
F A= E4SHOF X[ 2 | | | v 4= Data SC|ent|st9f 2 Al ZEO
Options Flow Variables Memw rél -9_
& Node Repasitory = 5 EnabledStatus v HZOE -*-Ix—-llgl feature
fio} H \ | || prediction colu, ., engineering% Il-%ﬁl-ﬂ -EI_TI_
v 9 Analytics A -
v® ,\ﬁnmg =-{?] change predicti... HH}E}" °H7E:|
™ Bayes .
7 Clustering SettingsModell N
7 Rule Induction N
v [ Neural Network EnabledStatus v oA 7O
v < > b T T HA=
I8 MultiLayerPerceptron Predictc at LA St
&8 RProp MLP Learner ) = O-I O|: = Xl ?
< oK Apply Cancel ©) 5

Source : KNIME
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Au‘o mel I{:T?T:r:l UIT UUUUIIT VI uie ST OEF_T'_ El §9-| Alj E_HI
Load Data Select Task  Prepare Target  Select Inputs Model Types Depending on the data set, some models " Dataset'o_l %;_-IEFQI-
may be deselected, to avoid long runtimes. If [[l_ E_l_ x.l X|_ m] I. HH
® ® ° ® - targetOf| NNl

« RESTART  ({ BACK m

General

@) ceneralized Linear Model (GLM)

/| Use Repularization

@) Ldgistic Regression

o 2 M
sx), 457 e
M of o
SHEESE

Welcome to the Waitless World

you are willing to wait, feel free to include
these models before pressing Run.

You have a classification problem, and the
following models are available:

A @ Naive Bayes: a simple and fast
probabilistic classifier based on
Bayes theorem

@ Decision Tree: finds simple
tree-like models which are easy to
understand

@ Gradient Boosted Trees
(XGBoost): powerful but complex
model using ensembles of
decision trees

@ Generalized Linear Model (GLM):
generalization of linear regression
models

® Logistic Regression: a widely used

Source : RapidMiner
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H20 DriverlessAl : PayPalO| - &= IBM GPU M & ALE ., 0rsyst0ms &
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Environment & Tools

* Node2Vec — Node representation learning
* Driverless Al — Feature Engineering & Model Training
* Spark — Data Preparation/Pre-processing
* Hardware — GPU server
* 4 Pascal 100 GPU
* 160 cores CPUs

* | TB RAM

H20 World 2017

Source : https://youtu.be/r9S3xchrzlY

Welcome to the Waitless World
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Why H20 Driverless Al on IBM AC922 ? Power Systems 2

0.5x 510)%

Max I/O bandwidth Faster on GPUs

Big Data Scale High Speed Data Transfer GPU Accelerated ML

2X

Data Ingest

1.5x%

Feature Engineering

5X

Time Series

Big Data Scale High Speed Data Transfer GPU Accelerated ML

NVLink2t PCle GendE EH| St POWER9 & 2 M| A

E5 i

=T= Welcome to the Waitless World
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"0l =52 CPUZL
GPUELH &/ O
Hir = Cp 0 Er 5ok L CF.
of, 174 28 FHE 9
dataE PCI Express

2 20 M CPULt

GPUZt =21 2OtOF 57|
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H20 World 2017

Arno Candel, CTO,
H20.ai
$
ship is actually faster than a GPU yes '
that's because it has to go over the PCI

H20 World 2017
Source :
Welcome to the Waitless World
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H20 DriverlessAl2| CPU 3! GPU A2 HE| Power Systems

H20 DAIC| H22 GPU H50|Lt GPU B 22| 7} ofL|at §1Z Thei=

Fri Oct 5 03:36:45 2018

" " CPU / MEMORY Notifications Log Trace
I NVIDIA-SMI 396.26 Driver Version: 396.26 I

| + + + F

| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC | | Lt L L L T LT
| Fan Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M. | AEM

| t t |

| 0 Tesla P100-SXM2... On |00000002:01:00.0 Off | ol

| N/A 34C PO . 64w / 300W | 455MiB /. 16280MiB | 40% Default | ACTUAL VS PREDICTED GPU USAGE
| 1 Tesla P100-SXM2... On 100000003:01:00.0 Off | ol

| N/A 36C PO 77W / 300W | 455MiB / 16280MiB | 38% Default |

| 2 Tesla P100-SXM2... On | 0000000A:01:00.0 Off | ol HH"HH” hl“”hl || |”||“|| || | "I ||

| N/A  32C PO 71W / 300W | 455MiB / 16280MiB | 40%  Default | I . il |||
| 3 Tesla P100-SXM2... On | 0000000B:01:00.0 Off | ol -

| N/A  36C PO 64W / 300W | 455MiB / 16280MiB | 38%  Default| ||” |” | ||||| ||

! ! ! : il T T
| Processes: GPU Memory | 3

| GPU__PID_ Type Process name usage il b Wm0
I (| s » N o
\ 0 94004 C ..el-running (prot=False) -XGBoostModel-fit 445MiB |

| 1 94011 C ..el-running (prot=False) -XGBoostModel-fit 445MiB | D114

| 2 94044 C ..el-running (prot=False) -XGBoostModel-fit 445MiB |

\ 3 94126 C ..el-running (prot=False) -XGBoostModel-fit 445MiB | |||I| | | "”I |
o +

Welcome to the Waitless World -13 -



POWER9 : Premier Acceleration Platform

@

Power Systems
Vs N
v’ Z|A /0 U accelerator B2 7|= DDR
" PCle Gen 4 x 48 lanes — 192 GB/s duplex ) D,/V”
" 25G Link x 48 lanes — 300 GB/s duplex ool I
v ojdts 50| 2 A0S 7 HIZE *HEH71| \ ) PCle -
SR
= CAPI 2.0 - POWERS CHH| 4Hfo| CHZ (pCle asic/ | et CAPI |3
Gen4) ook : 3|3
. ' evices - o 8
" NVLink 2.0 — XtM[CH GPU/CPU interconnect NVLink | > @
° NVL k1 CHH ZH 9 C oﬁji Nvidia NVLink 2.0 — |
Linkd.0 5] 254<) o GPUs 296 N ew cAPI| T | 2
e Tt X|= programming model \ ) Link 3 (6
- lOfenCAPI 30-=2 HIE, 22 low asio/ | N 5|4
atency, Devi S
FPGA 52 ¢t 7HE A interface e
16G
On Chip
Accel

J

Source : https://openpowerfoundation.org/wp-content/uploads/2016/11/Jeff-Stuecheli-POWER9-chip-technology.pdf

£ Welcome to the Waitless World
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MA =109 £HZA Summitl| LE AC922 ower Systoms

POWER91} VoltaZ NVLink 2.02 £5 150GB/s= &

BMC Card PCle slot (4x)
Power 9 Processor (2x)  * IPMI S : . Gen4 PCle
- 18, 22C water cooled * 1 Gb Ethernet « 2, x16 HHHL
+ 16, 20C air cooled VGA Adapter
) « 1, Shared slot
Memory DIMM’ s (16x) « 1 x8 HHHL
+ 8 DDR4 IS DIMMs per socket Adapter

Power Supplies (2x)
« 2200W

* 200VAC, 277VAC,
400VDC input

Cooling Fans
» Counter- Rotating

* Hot swap —_—

* 80mm shown

Operator Interface

« 1USB 3.0

» Green, Amber, Blue LED’ s
» Optional 2x SFF SATA Disk

NVidia Volta GPU
» 3 per socket (for

water-cooled )

* SXM2 form factor

R « 300W
» Optional 2x SFF SATA SSD « NVLink 2.0
+ Disk are tray based for hot swap . Air/Water. Cooled

£ Welcome to the Waitless World -15-
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CPU-GPU Zt2| NVLink, 12|11 NVLink *3 = 150 GB/sec?} AC9222| E %A

32 GB/s

50 GB/s

50 GB/s

x86 GPU

« CPU2 GPUZI2 PCleZ A Z (32GB/sec)
« 47§ GPU7|2| NVLink * 1 link2 ¥ Z (50GB/sec)
L2 socket2| GPU 47422 HAZA2 2-hop 7=

= Welcome to the Waitless World

« CPUS2 GPUZHZ NVLink * 3 link2 ¥ Z (150GB/sec)

« 27§ GPU7|Z| NVLink * 3 link2 ¥ Z (150GB/sec)

 [CFE socket2| GPU 271 2te| HZA-2 64GB/s(4 byte *
16GHz)2| SMP X busZ A&



#1 in TOP500 : CORAL project
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Power Systems

POWER9 + Volta 7|%t2| POWER9 AMHZE LM E|l= £+=HZAH Summitd} Sierra

Welcome to the Waitless World

The US again has the world's most
powerful supercomputer

The US just grabbed back the crown from China with the Al-focused Summit.

Rank System

1

Summit - IBM Power System AC922, IBM POWER9 22C
3.07GHz, NVIDIA Volta GV100, Dual-rail Mellanox EDR
Infiniband , IBM

DOE/SC/Oak Ridge National Laboratory

United States

Sunway TaihuLight - Sunway MPP, Sunway SW26010
260C 1.45GHz, Sunway , NRCPC

National Supercomputing Center in Wuxi

China

Sierra - IBM Power System S922LC, IBM POWER9 22C
3.1GHz, NVIDIA Volta GV100, Dual-rail Mellanox EDR
Infiniband , IBM

DOE/NNSA/LLNL

United States

Rmax Rpeak Power
Cores (TFlop/s) (TFlop/s) (kW)

2,282,544 122,300.0 187,659.3 8,806

10,649,600 93,014.6 125,435.9 15,371

1,572,480 71,610.0 119,193.6

-17 -



