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Figure 6. Growth of computer performance using integer programs (SPECintCPU). Figure 3. Transistors per chip and power per mm?.
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Two Distinct Eras of Compute Usage in Training AI Systems

Petaflop/s-days
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Translation A
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e o
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Serverless adoption by cloud provider

laaS Caa$S Faa$S .
S OVER HALF OF
| 5 .. ORGANIZATIONS
Runtime IN EACH CLOUD
— 5 HAVE ADOPTED
ontainers G 30%
(Optional) < . SERVERLESS
Operating Operating 10%
System System N
Cloud Provider Source: Datadog
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Sandbox TEE

(Trusted Execution Environment)

. Intel SGX
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ARM TrustZone
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e.g. Noisy Neighbor e.g. ML Models
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Container Image
y (APP)

115 SGX HRRAVEH

“ |
Z24E SGX IKzNF0 SDK
Y INCLAVARE
CONTAINERS
%Eﬂlﬂ .m\JJ[I ecall/ocall ﬂ .
Confidential
Container
N
« fiENFE | FIBERE ADD
|
(LibOS)
<
o docker run
J

HEZER
https://inclavare-containers.io
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eauceaq coia startup iatenc :
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(a) End-to-end startup latency with different concurrency
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R T I s 2
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200 o B |2 R 2500:ersiy B
NBX S " : S1sl—gl mm 400-concurrency g
launch 200 sandboxes © 0.50 (_ﬂ; 1ol mbOM deploy over 2,500 sandboxes of 128MB % 100/ x  ER———
Simultaneously Wlthln 15, Wlth minor 0231 |905 = memory SpECIfICGtIOn on the nOde Wlth g‘ T ... R L S E
fluctuation and CPU overhead. 000 %15 15 20 %0 kata- Kata- Kata- RunD 384GB memory 5 ol . 1 - - .
Startup latency (s) gemutemplate FC = 1 10 100 500 1000 2000
(b) Latency distribution (c) CPU time
BT

« RunD: A Lightweight Secure Container Runtime for High-density Deployment and High-concurrency Startup in Serverless Computing [ATC 22]
« Help Rather Than Recycle: Alleviating Cold Startup in Serverless Computing Through Inter-Function Container Sharing [ATC 22]
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CloudRCA: A Root Cause Analysis Framework Industry Practice of Configuration Auto-tuning for Cloud
for Cloud Computing Platforms Applications and Services

Runzhe Wang* Qinglong Wang" Yuxi Hu Heyuan Shi'
Yingying Zhang, Zhengxiong Guan, Huajie Qian, Leili Xu, Hengbo Liu, Qingsong Wen, Alibaba Group Alibaba Group Alibaba Group Central South University
. . Te . . China China China China
Liang Sun, Junwei Jiang, Lunting Fan, Min Ke
Alibaba Group Yuheng Sheq Yu Zhan. | Ying Fu | Zheng Liu )
Hangzhou, China Tsinghua Umversﬁy Central Sout-h University Ant ijroup Alibaba Gltoupcg.thejlang
China China China University
China
e Xiaohai Shi Yu Jiang
g ¥ lﬁ. M Alibaba Group Tsinghua University
Logging System Monitoring System CMDB China Chinal
: Monitoring Module
Log Clustermli e el Metrics Dependency
Preprocess Extraction i Relationship ‘ Knob list & scope ‘ I Benchmark tool ‘
(AFT-tree) . s = I I
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1
v N : Knob Performance !
Feature Matrix 202 | recommendation feedback :
v - e S -
Labeled Training Data <«— Fault Injection ;-------- --------'r--------l— --------- '
v \ 4 I i | | : i | I
KHBN (Knowledge-informed Hierarchical Bayesian Network) | ‘ Knob assignment ‘ : . I Benchmark running | :
v ' l |
I = | X
Online Root Cause Analysis ' keentune-target : : keentune-bench |
B ER
http://keentune.io
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« Zero Overhead Monitoring for Cloud-native Infrastructure using RDMA [ATC 22]
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