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Hidden Technical Debt in Machine Learning Systems

D. Sculley, Gary Holt, Daniel Golovin, Eugene Davydov, Todd Phillips
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.
Component ﬁategok\ Interruption Count % of Interruptions
Faulty GPU GPU 148 30.1%
GPU HBM3 Memory GPU 72 17.2%
Software Bug Dependency 54 12.9%
Network Switch/Cable Network 35 8.4%
Host Maintenance UI}pla,nned 32 7.6%
Maintenance
GPU SRAM Memory GPU 19 4.5%
GPU System Processor GPU 17 4.1%
NIC Host 7 1.7%
NCCL Watchdog Timeouts Unknown 7 1.7%
Silent Data Corruption GPU 6 1.4%
GPU Thermal Interface + Sensr GPU 6 1.4%
SSD Host 3 0.7%
Power Supply Host 3 0.7%
Server Chassis Host 2 0.5%
10 Expansion Board Host 2 0.5%
Dependency Dependency 2 0.5%
CPU Host 2 0.5%
System Memory Host 2 0.5%

Table 5 Root-cause categorization of unexpected interruptions during a 54-day period of Llama 3 405B pre-training. About
78% of unexpected interruptions were attributed to confirmed or suspected hardware issues.
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JPMorgan Chase Restricts

Staffers’ Use Of ChatGPT
aditya Ry Forbes i Workers’ ChatGPT Use

et 3 Restricted At More Banks—
. w=eeos Including Goldman, Citigroup

. . Bri Bushard Forbes Staff
TopLINE JPMorgan Chase has restricted the use of ChatGPT by its staff, rian Bushard rorbes =ta m

. o Brian is a Boston-based Forbes breaking news
Bloomberg and the Telegraph reported, becoming the latest organization reporter
eporter.
to limit the use of OpenAlI’s chatbot in the workplace following the likes of

Amazon and several U.S. universities. 0

Feb 24, 2023, 12:14pm EST

TopLINE CitiGroup, Bank of America, Deutsche Bank, Goldman Sachs and

Wells Fargo have restricted employees’ use of ChatGPT, Bloomberg and

Financial News reported Friday, joining JPMorgan Chase, as well as

Amazon and multiple major public school districts to limit the use of

OpenAI’s new chatbot, which has taken the internet by storm and raised

concerns about sensitive information sharing.
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vSphere DRS £ vSphere HA 19355
MPEERE

ADD NEW DEVICE ~

> CPU 2 @

> Memory * 128 v MB

> Hard disk 1 16 MB

> SCSI controller O VMware Paravirtual

> Network adapter 1 VM Network Connec ted

> CD/DVD drive 1 Client Device Connected

I » New Vendor Device Group * Nvidiaﬂ@grid_aloo-mcﬂ@NVIDIA-ConnectX-G-Dx-NlC%SameSwitchI

B RA T el R BS O iR (EGPUSAE + -

CPU

PCle
Switch

CPU

PCle
Switch

GPU | | GPU

interconnect

RERFH

NIC | | GPU

> Video card Specify custom settings

> SATA controller O AHCI
> Security Devices Not Configured
> Other Additional Hardware
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AMD T4 82 A100-SXM 80GB EE L A100-SXM 80C 1A LEE:

HEEME A) Al RISEERE
Dell PowerEdge XE8545

%8840 (B) Al E#R{CECE

Dell PowerEdge XE8545

2X AMD EPYC 7543

2X AMD EPYC 7543

—————— -’l *16 aIIocatedlto the VM for inference

(112 available for other VMs/workloads)

Bz E__T. 88 allocated]to the VM for training

(40 available for other VMs/workloads)

—J_|i ------- 128GB](for inference VM)
= 900GB|(for training VM)

4x A100_SXM_80GB with NVLinks

4x A100_SXM_80C with NVLinks

3 TB NVME Disk

3 TB NVME Disk

Ubuntu 20.04

Ubuntu 20.04

CUDA 12

CUDA 12

VMware NVIDIA VIB: 525.85.07
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V/IBM XE8545 w/4x A100_SXM_80GB Training Time (mins
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Benchmark | Bare metal 4x A100 | vGPU 4x A100-80c | vGPU/BM
0.2 training times training times
(mins) (mins)
BERT-large | 32.792 35.28 1.08
0.0 RNNT 55.086 58.447 1.06

BERT RNNT
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Figure 6. Normalized throughput for OFFLINE scenario (qps): vGPU 4x A100-80c vs bare metal 4x A100-80GB

Offline Scenario "
. RNN-T Offline 57084.00 56174.00 0.98
1.00 RetinaNet Offline 2910.78 2876.56 0.99
080 BERT Offline 15090.00 14923.10 0.99
0.60
BERT HighA Offline 7880.00 7767.84 0.99
0.40
020 3d-UNET-99 Offline 14.44 15.10 1.05
000 RNN-T RetinaNet BERT BERT-HA 3D-UNET 3D-UNET-HA 3d-UNET-99.9 HA Offline | 14.44 15.10 -

Figure 7. Normalized throughput for SERVER scenario (gps): vGPU 4x A100-80c vs bare metal 4x A100

V/BM On Dell XE8545 w/ 4x A100_SXM_80C
Server Scenario Bare Metal 4x A100 | vGPU 4x A100-80c | vGPU/BM

1.20

RNN-T Server 54000.40 51001.80 0.94
1.00
0.80 RetinaNet Server 2848.84 2798.93 0.98
0.60

Bert Server 13597.00 13497.90 0.99
0.40
0.20 Bert HighA Server | 7004.00 7004.02 1.00
0.00

RNN-T RetinaNet BERT BERT-HA
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