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[1] L. Ravindranath et al., Timecard: Controlling User-Perceived Delays in Server-Based Mobile Applications, SOSP, 2013.
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| claim there really are almost no companies in the world, just a
handful, that are really investing in scaled public cloud
infrastructure. ( REORIER L/ F 2B LAEEIREXIIELAE
ZERNE , EEnIEl)

We have something over a million servers in our data center
infrastructure. Google is bigger than we are. Amazon is a little bit
smaller. ... So the number of companies that really understand the
network topology, the data center construction, the server
requirements to build this public cloud infrastructure is very, very
small. ( FAiJpVEUEROEiEid 1000 8iRSEE | /IXELEAIIE
A—=E , W EEEA I D—= | ..., FRLARIEGEIEEFIEIE
Nt KR EIERUIR R AB =IRSHENVIEEIEE L )

—ER/R™ |, WEXRICEO , 2013
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[1] L. Albert Greenberg, SDN for the Cloud, SIGCOMM Keynote, 2015.
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[1] http://www.gartner.com/newsroom/i1d/1472714.
[2] J. M. Kaplan, W. Forrest, and N. Kindler. Revolutionizing data center energy efficiency. McKinsey & Company, 2008.
[3] Huan Liu, A Measurement Study of Server Utilization in Public Clouds, 2011.
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Response Times .
in Large Online CPU \ Ijil T—?— \ ﬁzzﬁ \ IX_XJ g%

Services”, talk at
Berkeley, 2012.
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[1] L. Barrosa, J.
Clidaras, U. Holzle,
The Datacenter as a
Computer (2nd
Edition), July, 2013.
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R. Kapoor et al. Chronos: ?:tg% BE%
Predictable Low Latency
for Data Center Memcached

Applications, SOCC, 2012.
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Borg,

Linux Container,
Cgroups,
Backup Requests,
Priority,

Sync-

back-tasks,

[3] Abhishek Verma et al., Large-sc

[1]J. Dean, L. Barroso, “The tail at sc
[2] J. Dean, “Achieving Rapid Response
ale cluster management at Google with Borg, EuroSys, 2015.

ale”, Communication of the ACM, Feb. 2013.
Times in Large Online Services”, talk at Berkeley, 2012.
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2010s 1990s
Search, On-line shopping, HTTP, FTP, VolP, Stream
Cloud computing, ... Media, Game, ...

VolP, Game, ...: Latency-critical
FTP, VoD,...: Bandwidth-sensitive
Email: Best Effort

Priority, Throughput,
Latency, ...

QoS v.s. Utilization QoS
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New, high-level interfaces are required to
convey programmer and compiler

knowledge to the hardware. ( E=FiHY
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215 Century Computer Architecture
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*BFFR : http://github.com/fsg-ict/PARD-gem5
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root@rm_core_bd:~# sh kszh 1

Download required files from server

Connecting to 192.168.1.1 (192.168.1.1:80)

U_bgut_s_bin 10058 |**********************************************************************|

Connecting to 192.168.1.1 (192.168.1.1:80)
314.Ub 10058 |**********************************************************************|

Connecting to 192.168.1.1 (192.168.1.1:80)
Eygtem_mu_eth_dtb 1005 |**********************************************************************“
Configure KLoader for logic domain
copylng uboot using COMA ...
1+1 records 1in
1+1 records out
copying kernel image using COMA ...
40+1 records 1n
4t+1 records out
copying device tree file using COMA ...
+1 records 1n
+1 records out
startup Ldomo ...
Run bootm Ox8400000f ' boot to startup system
root@prm core bd:~#
PING 192.168.1.124 5 . 1. 5
64 bytes from 192.168.1.124: seq=0 ttl=64 time=5.598 ms
64 bytes from 1592.168.1.124: seq=1 ttl=64 time=2.506 ms
64 bytes from 192.168.1.124: seq=2 ttl=64 time=2.578 ms
1
1

Bdata bytes

64 bytes from 192.168.1.124: seq=3 ttl=64 time=2.534 ms
64 bytes from 192.168.1.124: seq=4 ttl=64 time=2.502 ms

Linux-3.14.2
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