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5 005 Pipelines with SageMaker HyperPod and TorchFT s

SageMaker HyperPod Infrastructure TorchFT Fault Tolerance Integration Workflow

* Automatic Hardware Failure Detection: Continuous monitoring - Lighthouse Coordination Servers: Managing replica groups with heartbeat-
identifies GPU/node failures within minutes based health monitoring

* Node Replacement: Faulty nodes automatically replaced without + Per-Step Health Detection: Identifies healthy workers at each training step
manual intervention * Manager Component: Orchestrates fault-tolerant gradient allreduce

« Auto-Resume Functionality: Training jobs resume from checkpoints operations
after failures. . o | « Quorum Consensus: Maintains consistency across distributed workers

* Health-Monitoring Agent: Proactive infrastructure repair before « Reconfigurable ProcessGroups: Dynamic membership changes without stop-
failures impact training the-world operations

* Integrated Observability: Consolidated dashboard on
GPU/Network/File System health, resource utilization, and task-level
performance. import torchft -

torchft .
Lighthouse from torchft.manager import Manager

# Initialize fault-tolerant manager
manager = Manager(

AWS Cloud = S E s e e | min_replica_size=0.8,

,,-‘ > ._:h- :- ccount RePth Gr P o ePhCQ GVO(AP n hea r..t beat_lnte rva 'L=1® ,

. - - g SN G R g . quorum_timeout=30
Run containerized EKS API 3 E - - - : torchft ( torchft )
8% workloads o T ’ m T m
8 > MPZINS | | . Manager 0] L Manager n
Engineers & Create & manage 4 _"-v-: oy , ] = 3 E 3 E 3 - ~ # Fault-tolerant train ing loop
Researchers EKS clusters By 2y n . rm 4 ' .
EKS Control Plane | | | N train.py = train.py for step in range(num_steps):
1 F 31 FE 3 FE 3 E _ Rank 0 L Rank 0 with manager.step():
- loss = model(batch)
£ I . - loss.backward()
il Customer Account
Ops Configure storage j:‘:*': ¢ 5 f:¢ # Fault—-tolerant allreduce
g FSxL Da ta;é'ts & \ \ :
distributed FS checkpoints in S3 tra s tra " manager. allreduce—g radients ( )
Rank n Rank n L.
optimizer.step()
Normal Operation (2 Nodes)
[INFO] [torchft::lighthouse] - Quorum status: Fast quorum found! [2/2 participants healthy] [2 heartbeating] [shrink_only=false]
Resilient Training Pipeline Architecture [INFO] [torchft::lighthouse] - Detected quorum change, bumping quorum_id to 6
Training Application Inject XID Error to Trigger Node Failure
:?ﬁﬁﬁgﬁﬁf' :Eﬁiiﬁﬂﬁig sudo sh -c "echo \"$(date '+%b %d %H:%M:%S') $(hostname) kernel: NVRM: Xid (PCI:0000:b9:00): @, mock error\" >> /var/log/messages"
e Optimizer e Metrics
HyperPod detects faulty node and and begins replacement workflow
TorchFT Fault Tolerance Layer -
o o ® [INFO] [HMA] Instance i-@XXXXXXXXX is unhealthy. HMA detected fault type NvidiaErrorTerminate
Lighthouse Manager ProcessGroup [INFO] [HMA] EC2 Instance i-@XXXXXXXXX successfully terminated
Servers Quorum Reconfigure
Handles: Worker failures, Gradient sync errors, Transient network issues TorChFT dEtECtS Change and updates quorum
R Ty — [INFO] [torchft::lighthouse] - Quorum status: Valid quorum found [1/1 participants healthy]
[INFO] [torchft::lighthouse] - Detected quorum change, bumping quorum_id to 7
SageMaker HyperPod Infrastructure
Compute Nodes | HyperPod automatically provisions replacement instance
» H100/H200/B200/GB200 GPU-based instances e GPU Health Checks
« Managed Tiered Checkpointing o Automatic Node Replacement
« Integrated Observability Dashboard e Job Auto-resume [INFO] [HMA] Instance creation started successfully
Handles: Hardware failures, Node crashes, Network partitions [INFO] [HMA] EC2 Instance i—-@XXXXXXXXX successfully pl"OViSiOI’\Ed
Persistent Storage: S3 Checkpoints | FSx for Lustre | EFS TorCh FT dEtECtS Change and Updates quorum
[INFO] [torchft::lighthouse] - Quorum status: Fast quorum found! [2/2 participants healthy] [2 heartbeating] [shrink_only=false] 4 N\ [/ ) 4 )
[torchft::lighthouse] - Detected quorum change, bumping quorum_id to 8 Zero 950/ + Weeks
0
Manual T Continuous
Intervention Sl Lz e Trainin
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