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Nvidia Announces Four Supercomputers, with Two
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LL . ?ﬁ &TWCC Z;‘g Al ] 4)‘ JF—L EF‘ /L,\ EI:E 1,\ = *E)—$ At the Compytex evgnt Fn Taipei this week, Nvidia anngunced four ngw .
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two in Taiwan. Those two are Taiwania 4, powered by Nvidia’s Grace CPU
Superchip, and Taipei-1, based on Nvidia's H100 GPUs. The others: Helios
and Israel-1.
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Taiwan Computing Cloud for Al T
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252 nodes / 2016 V100 GPUs . Slurm / Kubernetes
9 Nvidia DGX H100 (New in 2023) . Openstack e
10 PB Parallel file system - Nvidia NGC Docker Images GREEN 1 O
EDR InfiniBand 100 Gbps . Ceph (Object & Block) 500 Ranked th
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HPC - compute node

Intel Xeon Gold CPU x 2

768 GB memory

240 GB SSD + 4TB NVMe
Nvidia Tesla V100 w/32GB x 8
EDR InfiniBand 100 Gbps x 4
Dual Port 10Gb Ethernet

Spectrum Scale (GPFS)

OpenMPI / Intel oneAPI
Tensorflow / PyTorch
Nvidia NGC images

..... and more
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Current Dev. for Day0

Cluster Planning

>> Day 0 Op > >> Day 1 Op > >> Day 2 Op >




Cluster Planning

« Taiwan GPU Cloud

Model
Training
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Cluster Planning

* A simple Al pipeline
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Cluster Planning T

« Taiwan Computing Cloud

Big Data (Cloud, Hadoop, Spark)

» Using CPU to run computing jobs

» High I/0O Throughput(Read and Write)
» 3Vs(Volume, Velocity, Variety)
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Cloud Al Training(AIHPC/GPU Container)

* On-demand cloud service « GPU-Accelerated Computing

* Reliable infrastructure « Write once read many and small files (e.g. images)
» Cyber security  Large-scale training jobs

* Interactive interfaces




Current Dev. for Day1

The birth of TWCC

>> Day 0 Op > >> Day 1 Op > >> Day 2 Op >




TWCC Software Stack
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TWCC Software Stack
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TWCC Software Stack - B - B
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Example Case: Highway Speed realtime prediction
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Lessons learned in Hybrid-Architecture

® Performance considerations

O HPC
B NUMA
B B Topology

O  Kubernetes
B NUMA
B SRIOV

O  Openstack
B NUMA
B Passthrough A100/H100 to Openstack VM

® GPU Resource Management

® Security




HPC - NUMA

® GPU-CPU Affinity

[root@v100 slurm]# cat gres.conf
Name=gpu File=/dev/nvidia0 Cores=[0-17]

[root@Vv100 slurm]# nvidia-smi topo -m
CPU Affinity NUMA Affinity

Name=gpu File=/dev/nvidial Cores=[0-17] ggg? gj;
Name=gpu File=/dev/nvidia2 Cores=[0-17] GPU2 0-17
Name=gpu File=/dev/nvidia3 Cores=[0-17] GPU3 ... 0-17

Name=gpu File=/dev/nvidia4 Cores=[18-35] GPU4

Name=gpu File=/dev/nvidia5 Cores=[18-35] GPU5 . 12:22
Name=gpu File=/dev/nvidia6 Cores=[18-35] GPU6 .. 18-35
Name=gpu File=/dev/nvidia7 Cores=[18-35] GPU7 18-35

® CPU Isolation
O Reserved for OS, Parallel File System, Monitoring etc.

[root@v100 slurm]# cat slurm.conf

NodeName=v100 Gres=gpu:8 Sockets=2 CoresPerSocket=18 ThreadsPerCore=1 CpuSpecList=17,35 ...




HPC - Infiniband Topology

® Defining the leaf switches and nodes are important.

[root@v100 slurm]# cat topology.conf [root@v100 slurm]# cat slurm.conf
SwitchName=IBISL12 Switches=IBISL12[1-3] TopologyPlugin=topology/tree
SwitchName=IBISL121 Switches=IBLF120[1-2],IBLF1207 TopologyParam=TopoOptional

SwitchName=IBISL122 Switches=IBLF120[3-4],IBLF1207

SwitchName=IBISL123 Switches=IBLF120[5-6],IBLF1207 [root@v100 slurm]# $ srun "env"

SwitchName=IBLF1201 Nodes=gn12[01-05]

SwitchName=IBLF1202 Nodes=gn12[05-09] 5: SLURM_TOPOLOGY_ADDR=IBISL12.I1BISL121.IBLF1201.gn1201
- 5: SLURM_TOPOLOGY_ADDR_PATTERN=switch.switch.switch.node
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Kubernetes - NUMA

® GPU-CPU Affinity

[root@v100 kubernetes]# cat config.yaml

Intersocket Connection

Socket 0 l Socket 1

featureGates: . s zo

CPUManager: true s §
cpuManagerPolicy: static — | z§
cpuManagerReconcilePeriod: 5s 6 7 §‘§
topologyManagerPolicy: best-effort

kubeReserved:
cpu: 500m



https://kubernetes.io/blog/2020/04/01/kubernetes-1-18-feature-topoloy-manager-beta/
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K8S Over IB (SR-10V)

kind: NetworkAttachmentDefinition

metadata:
annotations:
: . ) _ _ , ) Kubelet in: CNI
k8s.v1.cni.cncf.io/resourceName: twece.ib/minx_sriov_ib Device Plugin manager r— Network Plugin:
Spec: register() TlListWatch() l allocate() poing lsetupPod()
config: '{ o Pluct Tl
"type": "ib-SriOV", SRIOV/RDMA Device Iugln getDevicelDs() ultus
"ipam": { discoverDevice() delegate()| UpdatePodAnnotation()
"type": "whereabouts",
"rdmalsolation": true,
kind: ConfigMap l l
"resourceList": [{ K8S Worker 1 v K8S Worker 2
"resourceName"; "minx_sriov_ib", SRIOV CNI
"Selectors"' { configureVF()

Ilpramesll: [lliboll, llib1 II, Ilibzll, Ilib3ll],

"LinkTypes": ["infiniband"], INFINIBAND l PF
"isRdma":true, (e e e ey
"devices": ["1018"] RDMA .
template:
metadata:
annotations:
k8s.v1.cni.cncf.io/networks: sriov-conf-0@vib0

resources:
requests:

twcce.ib/minx_sriov_ib: 1




Openstack - NUMA

® /etc/nova/nova.conf

vcpu_pin_set=0-16,17-34
enabled_filters=<...>,NUMATopologyFilter

® GPU-CPU Affinity

openstack flavor create --disk 100 --vcpus 14 --ram 186368 \
--property aggregate_instance extra_specs:pinned="true'\
--property hw:cpu_policy='dedicated' \

--property pci_passthrough:alias='V100:2' \

--property hw:numa_nodes=2 \

<flavour-name>




NVIDIA GPU Topology

V100 GPU A100 GPU H100 GPU

1 A [ (T [

m00nnectx-7 B 1 ConnectX-7NetworkModuie NvMe [27] PCleSwitches [ NVSwitch PCle 100GbE CPU communicatior

GPU Interconnect up to 300GB/s GPU Interconnect up to 600GB/s GPU Interconnect up to 900GB/s




NVIDIA GPU Topology

V100 GPU A100 GPU H100 GPU
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Passthrough A100/H100 to Openstack VM

A100 NVSwitch Devices

Guest OS
c4:00.0 Bridge: NVIDIA Corporation Device 1af1 (rev a1)
¢5:00.0 Bridge: NVIDIA Corporation Device 1af1 (rev a1) Vinual NIC
c6:00.0 Bridge: NVIDIA Corporation Device 1af1 (rev a1) T T e T
c7:00.0 Bridge: NVIDIA Corporation Device 1af1 (rev a1) Passthrough
c8:00.0 Bridge: NVIDIA Corporation Device 1af1 (rev a1)

¢9:00.0 Bridge: NVIDIA Corporation Device 1af1 (rev a1) e ST
Physical Driver

H100 NVSwitch Devices | . |

/O MMU
07:00.0 Bridge: NVIDIA Corporation Device 22a3 (rev a1) (Intel VT-d or AMD IOMMU)
08:00.0 Bridge: NVIDIA Corporation Device 22a3 (rev a1) | | |
09:00.0 Bridge: NVIDIA Corporation Device 22a3 (rev a1) HW ——
0a:00.0 Bridge: NVIDIA Corporation Device 22a3 (rev a1) = ]
Physical NIC NVSwitch  A100/H100 GPU
/etc/nova/nova.conf Compute Node

[pci]

alias = { "vendor_id":"10de", "product_id":"20b0", "device_type":"type-PF", "name":"A100" }

alias = { "vendor_id":"10de", "product_id":"1af1", "device type":"type-PCI", "name":"NVSWITCH" }
[pci]

alias = { "vendor_id":"10de", "product_id":"2330", "device type":"type-PF", "name":"H100" }

alias = { "vendor _id":"10de", "product_id":"22a3", "device type":"type-PCI", "name":"NVSWITCH" }




Fully Utilized GPU Resource

Al Foundry Service (AFS)

GPU VM GPU Container HPC MPI GPU Container GPU VM

GPU GPU

Node

openstack

openstack

TAIWANIA 2
V100 / A100 /H100

AN PULL .
¢ ,',j PUSH () Morge Ay GitLab

Infrastructure as Code

Rolling Upgrade and Patented Tech. (US 11,513,858 B2)




TWCC IS0 And Security Certifications
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TWCC Services
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Current Dev. for Day?2

Generative Al

>> Day 0 Op > >> Day 1 Op > >> Day 2 Op >




AFS

GenAl Solution for Training and inference
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TWSC AFS: Al Foundry Service '

InaustrialGPT Solutions

Step 1. M Step 2.

@ Upload training data ? Deploy on Premise* / On-demand
o

O
Platform 0
O Self Mgmt. Deplo
Provided by I Y
Q TWSC NOTE: Prqmis‘{eF*s (}\eplfyment can be easily operated in
on-premise AFS Appliance
° " ©

Standing on Formosa LLM
Pursue Excellence
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AFS ModelSpace

Utilize CCS with InfiniBand ability
Proprietary LLM fast deployment




Implementing GPT-3 level LLM in TAIWANIA 2

Due to the large model with 176 billion parameters, it is not possible to train directly on any
single GPU. It requires precise model segmentation and efficient distributed training.
m Training can achieve linear acceleration.

m Training and inference of the 176 billion parameter model can be run on TWCC.

:I'raining Samples per
TP time/step R TFLOPs
seconds

1.3B 1 1 1 8 26.64 19.23 58.53
1.3B 2 1 1 8 14.92 34.35 52.28
1.3B 4 1 1 8 6.73 76.05 57.89
7.1B 1 2 1 2 250.10 4.09 56.16
@ BLOOM-176B 7.1B 4 2 1 4 65.28 15.69 53.80
® Linear
7.1B 8 2 1 8 38.03 26.93 46.17
176B 18 8 18 1 777.23 2.64 53.15
176B 36 8 18 1 396.40 5.16 52.11
| 176B 54 8 18 1 266.30 7.68 51.66
18 28 38 48 58 68 /8 88 98 108 176B 72 8 18 1 203.26 10.08 50.81
#nodes
176B 105 8 35 ) 145.70 14.04 48.56

1=y



Thanks!

Do you have any questions?

sales@twsc.io
https://www.twsc.io
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