q(,OAK RIDGE

National Laboratory

Update on Testbeds at ADAC Partners = ..

Ul ]‘lelmlbﬁl

ORNL Experimental Computing Laboratoryz: |

’;3110101911%061110%150 :

Aoy
QlQ\\
\)
Q

o Q1 ¢
“.v,Q\_Mmum_Qmefs\}s o
1011010101101010110-

Jeffrey S. Vetter
With many, many contributions from workshop participants, FTG Group, ExCL team, and s

ADACS
Tokyo
30 Oct 2019

ORNL is managed by UT-Battelle, LLC for the US Department of Energy

1019




27

Time for a short poll...
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History

Q: Think back 10 years. How

ma
prec
top

ny of you would have
icted that many of our
HPC systems would be

GPU

-based architectures?

NO

Revisionists
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How many of you predict
that most of our top HPC
systems will have the
following architectural
features?

Q: Think forward 10 years.
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Future

General purpose multicore CPU

GPU

FPGA/Reconfigurable processor

Neuromorphic processor
Deep learning processor
Quantum processor
RISC-V processor

Some new unknown processor

All/some of the above in one SoC
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ADAC Emerging Technologies Charter

e Goal: create collaborative testbed environments where emerging technologies can be investigated to inform future
architectures and software and applications development

e Motivation

— Need very early access to technologies in this age of Extreme Heterogeneity Extreme Heterogeneity wiut:

— Investigating testbeds is different than using HPC production systems PRODUCTIVE COMPUTATIONAL SCIENCE
IN THE ERA OF EXTREME HETEROGENEITY

e Usage models

— software development

— exclusive access benchmarking
e Privileges
— Constantly (re)install software environment from hardware up including OS

— Reconfigure firmware

— Configure hardware

¢ Immature software and hardware
e Share
— Lessons

— Software (e.g., containers, drivers, fixes)

— Operations s
DOE ASCR Workshop on Extreme Heterogeneity
Jar 23-25, 2018

— Hardware

“National Laboratory
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Progression of Experimental Computing TRL 7-9 Operational

. » Examples: Titan, Cori, Mira,
Technologies TRL 4-6 Emerging Summit, BlueWaters,

« Examples: FPGAs in HPC, Keeneland, Stampede,
TrueNorth, SpiNNaker, D- Tsubamez2.5 - .
: Wave, Emu, many SoC- ol

TRL 1-3 Basic Concepts based systems, TPU, Gen-Z
* Examples: carbon- NoCs, near-memory

nanotube computing, computing

memristor-based

neuromorphic computing,

chip-level silicon

photonics, universal

quantum computing

CS & Math Research

\
Programming Assembly language, or less Few, if any, development tools Language support and compilers.
OS-R Manual Specialized programming environments and OSs Commodity OS & runtime systems
Scale Small collections of devices Single to hundreds of engineered processing elements >10,000 processing elements
Anoly’n;ol propc"nons DeERe Analytical projections or simulation based on component Empirical evaluation of prototype and final
Performance on device empirical . . .
. or pilot system empirical evaluation. systems.
evaluation.
Apps Small encoded kernels Arch!fecjrure—owore dligornihms: Minkapps: small Numerical libraries; Full scale applications
applications
44 e GPUs invented in 1999 OpenGLin 2001; CUDA in 2007; OpenCL in 2008; OpenACC GPUs are a fully supported compute

N ON1N: DP inm 2ON10 ECC in ON19 tarhnAalAacy, 1in the HPC a~rAcvetarm



Levels of Privileged Access
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ExCL Common Infrastructure

Project and User management

* Accounts
*Projects and Proposals
*Help

—je

Community

*Workshops

*Online discussions forums and issues
*Consolidated

*News

L

Shared Login and Gateway Nodes

*Gateway nodes
eData transfer nodes

*Consistent and secure access to private
network compartments

Authentication and Authorization

*Secure operations

*Partition access to specific compartments

*System and account lifecycles

*Experience with management of export
controlled and proprietary systems

47

and architectures

X 0 v

am» Shored Filesystems and Databases Monitoring and confrol systems
U *Secure access to filesystems across pillars *Manage access to shared resources
U *Manage privileged access levels
= +Lights out operation
L Source Code and Data sets Web

| -I *Source Code repos *Educational and reference materials

. | *Performance databases for applications *Qutreach

I

*Both Open and Controlled access

ORNL Experimental Computing Laboratory (ExCL)

ExCL Technology Pillars

&

NVM: Intel Optane, NVMe

GPU: PASCAL, VOLTA, DGX, Vega

FPGA: Arria, Stratix

Deep memory: HBM?2

SoC: Zynq, Snapdragon, Xavier

Data intensive: Emu

\E.’-»& Cloud: OpenStack Cluster
Containers: Docker

Cryogenic devices: JJ memory cell

Neuromorphic: TrueNorth, Lohi

Quantum: Rigetti, IBM, D-wave

Deep Learning: Cerebras, SambaNova

This year’s hot item

PTOYVOVOVOVEELLEY
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Management
Server

Web portal for bare-metal
and gateway VMs
management

Dedicated login node.
Creates the idea of an
integrated system

-
-

// Exclusive Access Cluster

Bare-Metal Node Type A
Bare-Metal Node Type A
Bare-Metal Node Type A

Bare-Metal Node Type B
Bare-Metal Node Type C
Bare-Metal Node Type D

Gateway IP/key based
Gateway restricted
Gateway access
K /
—

Virtual login nodes on top of VMs (not bare-
metal). Only to ensure that 1 user is going
to access other HW from here at a time.
Gateway machines can have associated
metadata to make them unique.

Shared Node Type A

Shared Node Type B

hRN Compute Nodes

—

— oy
~
N

Special HW 1

Special HW 2

\

\

\

Exclusive access to
machines in this cluster.
These nodes are only
available once a VM has
been launched from the
web portal

Hardware where
virtualization is not
possible. Only accessible
from gateways

Hardware not located at
ORNL. ie. quantum system

Special HW External

Same type of HW
available in bare-metal,
but shared. No VM
needed. Direct access
from login node. Multiple
concurrentusers

IGE
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ExCL Systems

) .
0 R N L Ex p e rl m e nta Co m p utl n g La o ratb Our emerging computing systems and expertise define ExCL. The following table lists our current resources that are available for use. Please send questions

and issues to

(ExCL)

Resource Type + Resource + Description %+ Host + Comments =
Pathfinding the fiiture of computing
CPU Intel Broadwell Oswald[00-03]  In service
CPU Intel Skylake 4114 Utility[00-03] In service
CPU 2x 28-core 2GHz Cavium ARM TX2; 128GB Thunder In service
DDR4
CPU-GPU One node of DOE Summit: Leconte In service

2 POWER9 CPUs

Tl 6 NVIDIA Voltas (Tesla V100 SXM2 16GB)
NVLINK
AC922 Witherspoon

Welcome
ExCL User Account Request ®

Welcome to ExCL! We are excited to collaborate with users exploring emerging ¢ Chick 512GB NCDIMM emu In service
128 Gossamer cores

technologies. : . - )
9 Please enter information about the specific user requesting the ExCL account. 8 Nodes, 64 Nodelets

If you are not an ORML employee, please use your primary external email address here. This address will be used for ExCL

The Experimental Computing Lab (ExCL) is a laboratory designed for computer ¢ announcements. itV flewark e
a time where heterogeneity defines the path forward, this system offers heterogi a Arria 10 Oswald[00-03]  In service
i s ) i If submission of this request is successful, you will receive a copy of the request to your email address listed below.
that researchers can use in their work. The computational resources provided by
Al Pcie In service

diverse technologies in terms of chips, memories, and storage. ExCL will also ad . * o

f : i Email address B Ra Vega 20, GCN 5 on TSMC 7FF process radeon In service
changing computing ecosystem and will incorporate the latest technology and n i ga 20, P

its users.

This form is collecting email addresses. Change settings

- " T O ’

Last Name™

First Name ™

%OAK RIDGE
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Summit (IBM POWER9+NVIDIA Volta) Node installed

IBM Summit Node with 6 Nvidia Tesla V100
GPUs (8335-GTX)

Same CPU/GPU/Memory as nodes in OLCF
Summit

— 2 PowerS CPUs (IBM 02CY209)

22 Cores each, 4 threads/core
— 606GiB main memory
— 6 Tesla V100 SXM2 16GB GPUs

1
8 (e ]
oIr-
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 moes ¥
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e
4GB

smI
GRU
7TF

i

Provides a development and evaluation
environment for Power9/vV100 GPUs

Tracks (as closely as possible) the e ﬁ,;:

software stack in use on Summit e

Shared / Queued / Single User availability e

modes will be available heu LA VL T
NET 25 GBYs (2x12.5 GB/s) > PCle Gand
MMsgls 83 > EDREB

HBM & DRAM speeds are aggregate (Read+Write).
Al other speeds (X-Bus, NVLink, PCle, 1B) are b-directional.

AMD Radeon VII, Vega 20 Architecture
— GCN 5 on TSMG 7FF process, 13.2B transistors
— 60 Compute Units with 3.4 DP peak TF

— 16 GB HBM2 with 4096-bit width for ~1TBps
bandwidth

— TBP300W
— PCle3.0x16

+ Intel Xeon Skylake Host
— HP Z4 G4 Workstation w/ PCle 3.0 x16
- W-2123/64Gb host
— 1CPU* 4 cores * 2 threads/core

512 GB 83D uncommitted/available A M D a
+ Software RADEDN
— AMD ROCm development tools GRAPHICS
— HIP {Heterogeneous Compute Interface for Portability)
available
- OpencL21

+ Additional Details

—  hitpsi//www anandtech com/show/13832/amd-radeon-vii-
high-end-/nm-february- 7th-for-699

—  hitps:/fen.wikipedia.org/wikiiAMD_RX_Vega_seriesé#cite.
note-anand_radeon_vil

NVIDIA DGX Workstation Available

4X Tesla V100 GPUs

TFLOPS (Mixed precision) 500
GPU Memory 128 GB total system
NVIDIA Tensor Cores 2,560
NVIDIA CUDA® Cores 20,480

CPU Intel Xeon E5-2698 v4 2.2
GHz (20-Core)

System Memory 256 GB RDIMM
DDR4

Full NVIDIA stack

Other compilers/tools installable on
request

ARM ThunderX2 Node Available

ThunderX2 Workstation

Cavium (Marvell) ThunderX2 with
ARMv8.1 instruction set.

2 Cpus, each with 28 Cores with 4
threads/core

128 GiB Main Memory
Gigabyte MT91-FS1-00 motherboard

Multiple access levels available to
researchers investigating ARM8v1
performance

Traditional ARM/Linux software stack
available

Gen2 Cavium Coherent
Processor Interconnect




https://excl.ornl.gov/

Apache Pass Optane-based Memory System

Experimental Computing Lab (ExCL) managed by the ORNL Future Technologies Group

« Intel OPTANE Memory
— 1.5 TB of OPTANE Memory (Persistent)
« 12*126 GiB NV DIMMS (2666 MHz)
— 384 GiB of DRAM (Volatile)
« 12*32 GiB DRAM (2933 MHz)
« Accessed as filesystem or memory access mode
/ configurable at boot time
— Most recent Linux Kernel deployed (5.2.0)
— Intel PMM drivers and PMM tools deployed
— Newer kernels built and deployed on request

— Kernel-matched perf command to read memory
performance and health instrumentation

« Supermicro X11DPU-Z+ motherboard
— Intel Gold 6248
— 2 CPUs * 20 cores/socket * 2 threads/core
— Mellanox ConnectX-4 networking
— 12 NVMe SSDs

o OAK RIDGE

(intel) OPTANE DCO»

PERSISTENT MEMORY

- FITEERISFHER RismImrtemMrEk T TUIRIELTIR R
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Intel® Inspector- P stence Inspector
vtune™ amplifier
Configuration, Benchmark, Debug, Performance valarind®
Block
iomect] Ny : i
ndctl A T = pmembenc
fapsasnenils [ ] - : =T PMEMOBI_LOG_LEVEL
¢ Standard /
. Raw Devic Standrd FIO
iostat Management Library Accoss File AP1 aad/Sto
sar
— pmempoo]
. heck

daxio
daxct]

" File System ]
W .

NVDIMM Driver

vtune™ amplifier - Platform Profiler
ipmetl
|cpu| [Bros| | oor |

https://software.intel.com/en-us/articles/configure-manage-
and-profile-intel-optane-dc-persistent-memory-modules

NVDIMMs

National Laboratory For more information or to apply for an account, visit https://excl.ornl.gov/
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Intel Stratix 10 FPGA

Experimental Computing Lab (ExCL) managed by the ORNL Future Technologies Group

* Intel Stratix 10 FPGA and four banks of
DDR4 external memory

— Board configuration: Nallatech 520 Network

Acceleration Card | L STRATIX'10
N | inside
« Up to 10 TFLOPS of pedak single precision
performance
« 25MBytes of L1 cache @ up to 94 TBytes/s
peak bandwidth
« 2X Core performance gains over Arria® 10 S
« Quartus and OpenCL software  (Intel SDK . “
V] 8.] ) for USIng FPGA Mini Display Port * U?Jesrearlll;g)sns
{TX only) 1 User LEDs
« Provide researcher access to advanced o | [ (- - poverer Y e
FPGA/SOC environment enernet 1 [ LN " Stratix’ 10 el
W
x16 PCle* Edge Fingers
%OAK RIDGE
National Laboratory For more information or to apply for an account, visit https://excl.ornl.gov/
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NVIDIA Jetson AGX Xavier SoC

Experimental Computing Lab (ExCL) managed by the ORNL Future Technologies Group

* NVIDIA Jetson AGX Xavier: High-performance
system on a chip for autonomous machines

» Heterogeneous SoC contains:
— Eight-core 64-bit ARMv8.2 CPU cluster (Carmel)
— 1.4 CUDA TFLOPS (FP32) GPU with additional

: AHd ydaadi

inference optimizations (Volta) [E T 2 i
— 11.4 DLTOPS (INT8) Deep learning accelerator e P.;.U Cluster 4
(NVDLA)
— 1.7 CVTOPS (INT8) 7-slot VLIW dual-processor g Syt St
Vision accelerator (PVA) 34 _ —
— A et of multimedia accelerators (stereo, LDC, —
opfical flow) v
_FM
- Provides researchers access to advanced high- " [ Wemo ]
performance SOC environment o ' ME;"HZI |
SR o C70) [y BV
RS | Mem 0 |
| Mem 1 |
—L DMA1 VPUL

OAK RIDGE

61 National Laboratory For more information or to apply for an account, visit https://excl.ornl.gov/
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Qualcomm 855 SoC (SM8510P)

Experlmental Compu’rmg Lab (ExCL) monoged by the ORNL Future Technolog|es Group
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mcmurdo) HPZ820

Qualcomm Development Board connected to

\Snapdrag dn éMb.le Platform  ®
4 7nm TSMC

& j /u ]

® o o . e | o
o 0o o
o0o0 0 |
o o N
= : lAdrenO 640 Snapdragon X24 modem : : :
P oo |
o & eoe |
- TR |
o o060 N
&
e

Wi-Fi/BT/Location
Hexagon 690

lSpectra 360 | Qualcomwm |

= snapdragon

Security

ccc |Kyro485
o ijlc ’8z§rkge

Connect|V|ty (SG)

Hexagon 690 (DSP + Al)

* Quad threaded Scalar Core

* DSP + 4 Hexagon Vector Xccelerators

* New Tensor Xccelerator for Al

* Apps: Al, Voice Assistance, AV codecs

Adreno 640 Spectra 360 ISP

* Vulkan, OpenCL, OpenGL ES 3.1
* Apps: HDR10+, HEVC, Dolby, etc

* Enables 8k-360° VR video playback
* 20% faster compared to Adreno 630

%
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* Snapdragon X24 LTE (855 built-in) modem LTE Category 20

* Snapdragon X50 5G (external) modem (for 5G devices)

* Qualcomm Wi-Fi 6-ready mobile platform: (802.11ax-ready,
802.11ac Wave 2, 802.11ay, 802.11ad)

* Qualcomm 60 GHz Wi-Fi mobile platform: (802.11ay,
802.11ad)

* Bluetooth Version: 5.0

* Bluetooth Speed: 2 Mbps

* High accuracy location with dual-frequency GNSS.

* New dedicated Image Signal Processor (ISP)

* Dual 14-bit CV-ISPs; 48MP @ 30fps single camera

* Hardware CV for object detection, tracking, streo depth process
* 6DoF XR Body tracking, H265, 4K60 HDR video capture, etc.

For more information or to apply for an account, visit https://excl.ornl.gov/

Connected Qualcomm board to HPZ820 through USB
Development Environment: Android SDK/NDK
Login to mcmurdo machine
S ssh =Y mcmurdo
Setup Android platform tools and development environment
S source /home/ngx/setup_android.source
Run Hello-world on ARM cores
S git clone https://code.ornl.gov/ngx/helloworld-android

S make compile push run
Run OpenCL example on GPU

S git clone https://code.ornl.gov/ngx/opencl-img-processing

* Run Sobel edge detection
S make compile push run fetch
Login to Qualcomm development board shell
$ adb shell
$ cd /data/local/tmp

Created by Narasinga Rao Miniskar, Steve Moulton


https://code.ornl.gov/nqx/helloworld-android
https://code.ornl.gov/nqx/opencl-img-processing
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Tactical Overview

Local site checkmk

g0 P — 3
25160 217 19T 9o

1040122

0 o 0 amundsen.ftpn.ornl.gov

apachepass.fipn.ornl.gov

Quicksearch
backup fipn.orml.gov

checkmk. fipn.ornl.gov

emu-gw.ftipn.ornl.gov

excl-us00-ipmi.fipn.ornl.gov

] excl-us02-ipmi.fipn.orml.gov

excl-us03 fipn.ornl.gov

fs00.fipn.ornl.gov

graylog-ipmi.fipn.ornl.gov

kold00-ipmi.ftpn.ornl.gov

kold01.ftpn.ornl.gov
kold03-ipmi.fipn.ornl. gov

(Grid)

(Summary) leconte-2.fipn.ornl.gov

login.ftpn.ornl.gov

megatron.ftpn.ornl.gov

: november
Metrics

Search Time Graphs
Search performance data
w Business Intelligence
All Aggregatio
H ame Aggregations
Problem Aggregation
Single-Host Aggregation:s
Single-Host Problems
w Problems
Alert Statistics
H problem
Pending Servi

octoberftpn.ornl.gov

oswaldd1-ipmi.fipn.ornl.gov

Tactical Qverview x

] q T -y
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o 0 0

Quicksearch

Views

¥ Overview
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Status detail

6703-path

ansible fipn.ornl.gov
atlanta.ftpn.ornl.gov
bmec-ipmi.fipn.orml.gov
dockerftpn.ornl.gov
emuftpn.ornl.gov
excl-us00.fipn.orml.gov
excl-us02 ftpn.orml.gov
excl.ornl.gov
ft.oml.gov
graylog.fipn.ornl.gov
kold00 fipn.ornl.gov
kold02-ipmi.ftpn.ornl.gov
kold03.fipn.ornl.gov
leconte-ipmi.fipn.ornl.gov
mcmurdo.ftipn.ornl.gov
newark-ipmi.fipn.ornl.gov
novemberfipn.oml.gov

oswaldd0-ipmi.fipn.ornl.gov

oswaldl fipn.oml.gov

Host Problems (unhandled)

newark.fipn.ornl.gov

excl-us03.fpn.oml.gov
excl-us00.ftpn.oml.gov

‘oswald02 fipn.ornl.gov

nt 4 hours
Host

Host& Services Problems xavierLfpnomigoy  Filesysiem/ 5 || S&&Ig%sﬁm?ﬁ’nﬁfgéﬁ :f‘;ﬁ%hg’"”"’cm 8l 5019-08-201348:53 2555 213s koldo3fipnomlgov  Interface enol g,'s((b[zn%)
Events ;ﬂf&.ﬁ?ﬁ:‘;ﬁ;gy excl.oml.gav i 5| CRIT- Status: PID file exists butis not readable 2019-10021047:17  7h 215s oswaldol.fipn.omigoy METface B
Recent Event History . ) status : == = o APNOMLIOV: enp1s0f0 B/s{0.0%)
= CRIT - 2 normal updates| , 10 security updates
Inventory o 5 14 (libpythona.5, pythona.5, libpythona.5-5talib, pytona.5- 00| (EERGREnED | DEEraEmm
i \|ate \ntory of : excl.omlgov % || minimal, libpython3.5-minimal, libpython2.7, python2.7,  2019-10-00 11:41:43 7h T
- PU RHEQEHEC' Inventory of all H Updates libpython2.7-stdlib, python2.7-minimal, libpython2.7- @  4m oswaldolfipn.omlgov enpls0f0
SEBArCn b minimal)
2
. CRIT- [agent] Communication failed: [Ermo 111] ©9 11m kold03fpn.omigov  Interface enol BIs(0.0%)
kold01.fipn.oml.gov Check_MK P:l\fl Connection refused {508, Got no information from host, 2019-10-16 06:03:55 1655
execution time 0.0 sec @ 12m kold03 ftpn.ornl.gov Interface enol
Host Groups (Summary) -
» Services equinoxfpn.omligov  NTP Time Ui] CRIT - 506 Cannot talk to daemon 35 2019-10-18 16:46:42 92s 9 e Interface oK -3
v 3?;“"09 Gm"EE(GFId) CRIT - no unmonitored services found, 29 vanished AR enpls0i0 B/s(0.0%)
= = services (kernel:3, Inx_if:1, postfix_mailg_status:1, g
s (Summary) )_conn,_stats:1, ps:L, uptime:L, Inx_thermal:L, @ 13m kold03 fipn.oml.gov Interface enol
postfix_mailg:1, cputhreads:1, diskstat:1, logins:1, Interface
kold0 1 fipn.oml.gav g:‘“"—’:"y‘ b | Cpuloas, GE5, il heck micagenl updalel, 2019102112364 651 ® 14m oswaldod.tpnomigov [ et
Iscave smarttemp:1, sasZircu:1, kernel.util:1, logwatch:1,
= gl lata chrony:1, yum:1, mounts:3, mem.inux:1), [agent] ©9 21m koldo3fipnomigov  Interface enol g; 'n%%
v AI"'A‘;‘S;EQ:EHPE“CE Communication failed: [Erma 111] Connection i
Hostname Aggregations AT ’\D 22m  kold03fipn.oml.gov Interface enol
Problem Aggreg: d % : .
Singl t Aggr kold01.ftpn.oml.gov HWISW U Communication failed: [Ermo 111] Connection 2019-10-22 10:37:07 63m 9 35m kold03 fipn.oml.gov Interface enol

refused (00

Sinnle-Hnst Prohlem Inventory
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o 20 o 2 o o =

o = o o 9o = o =
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2019-05-20 20:02:03 No IP packet received for 15.761112 s (deadline is 15.000000 s)
2019-06-13 10:11:43  No IP packet received for 15.761098 s (deadline is 15.000000 s)
2019-10-23 17:27:21 No IP packet received for 15.761146 s (deadline is 15.000000 s)

] (up) MAC: EB:39:35:2B:BA:80, 1 Ghitls, in: 347 30 B/s(0.0%), out 681.01
K - [3] (up) MAC: FC:AA:14:FF:88:DD, 1 Ghitis, in: 351.16 B/S(0.0%), out: 892.74

WARN - [2] (up) MAC: E8:39:35:2B:BA:80, 1 Gbitis, in: 335,05 Bis(0.0%), in-errors:
1.05% (WaRN | >= 1.0%, out: 676.81 BIs(0.0%)

CRIT - [3] (up) MAC: FC:AA:14:FF:88:0D, 1 Gbitis, in: 344.87 B/s(0.0%), in-errors:
1.04% >=1.0%, out: 885.23 B/s(0.0%4)

OK - [2] (up) MAC: E8:39:35:2B:BA:80, 1 Gbit's, in: 343,28 B/s(0.0%), out 684.03

WARN - 2] (up) MAC: E8:39:35:2B:BA80, 1 Gbitis, in: 313.73 Bis(0.0%), in-errors:
1.119 (warn) >= 1.0%, out: 664.21 B/s(0.0%%)

] (up) MAC: FC:AA:14:FF:88:DD, 1 Ghitis, in: 361,86 B/5(0.0%), out: 892.88

WARN - [2] (up) MAC: E8:39:35:2B:BA:80, 1 Ghitis, in: 346.40 Bis(0.0%), in-errors:
1.04% [warn] >= 1.0%, out: 682.59 B/s{0.0%)

CRIT - [3] (up) MAC: FC:AA:14:FF:88:DD, 1 Ghitls, in: 347.34 Bis(0.0%4), in-errors:
>=1.0%, out: 888.05 B/s(0.0%4)

] (up) MAC: E8:39:35:2B:BA:80, 1 Gbil's, in: 336.08 B/s(0.0%), out 674.18

WARN - [2] {up) MAC: E8:39:35:2B:BA:80, 1 Gbitis, in: 345.70 Bis(0.0%), in-errors:
1.02% (warn) >= 1.0%, out: 686.12 B/s(0.0%)

OK - [2] (up) MAC: E8:39:35:2B:BA:80, 1 Gbit's, in: 338,53 B/s(0.0%4), out: 675.19
BIs(0.0%)

6703-router

apachepass-ipmi.fipn.ornl.gov

auth.ftpn.ornl.gov
bmc.fipn.ornl.gov
docs.excl.omnl.gov
equinox.fipn.ornl.gov
excl-us01-ipmi.fipn.ornl.gov
excl-us03-ipmifipn.ornl.gov
fs00-ipmi.ftpn.ornl.gov
google-public-dns-b.google.com
hyp01.fipn.ornl.gov
kold01-ipmi fipn.ornl.gov
koldD2.ftpn.ornl.gov
leconte-1.fipn.ornl.gov
leconte. fipn.ornl.gov
megatron-ipmi.ftpn.orml.gov
newark.fipn.ornl.gov

october

oswald00.fipn.ornl.gov

oswald02-ipmi.fipn.ornl.gov

Status detail
2019-10-18 06:15:21 No IP packet received for 15.761089 s (deadline is 15.000000 s)
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DevOps and CI/CD Tools Available

Cl/CD Builder Envs Containers / Orchestration
e GitLab Auto DevOps ‘vt e FTG Kuber in AWS &
(
 AWS Code Pipeline LLLD e Docker in ExCl & CADES

e Circle ClI 2 cicleci —e = e OpenShift support in process O

OPENSHIFT
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Procure and deploy
relevant Al testbeds

Finalize container
strategy

Add users

Tech Giants/System —
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Work in Progress

Al Chip Landscape V0.6 Oct., 2019 ST
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https://basicmi.qithub.io/Al-

All information contained within this infographic is gathered from the internet and periodically updated, no guarantee is given that the information provided is correct, complete, and up-to-date.
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