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Abstract: Price reduction and performance improvement of cloud computing and Web hosting services
lead to more demand on efficiency of highly utilized multi-tenant user environment while maintaining the
security and appropriate resource management, by making use of container virtualization technology. On
the other hand, maintaining the availability and load balancing on access congestion are still dependent on
each system configuration. In this paper, we propose a container management architecture which reactively
decides invocation, running periods, simultaneous running numbers and assigned resources of the containers
in connection with the incoming HTTP requests. Our proposed architecture enables automatic and rapid
load balancing by generating and discarding the containers following the access frequency in case of access
congestion. The proposed method improves efficiency of resource utilization by automatically discarding the
containers in a fixed period, which also contributes to increase the chance of reflecting the library updates.
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Haconiwa.define do |config]
config.name = "haconiwa-auto-droptest"
# Ruby loop daemon:
config.init_command = ["/usr/bin/ruby",
n_gt,
"loop { sleep 1 }"]

config.daemonize!

root = Pathname.new("/var/lib/haconiwa/#{config.name}")

config.chroot_to root

config.bootstrap do |bl
b.strategy = "git"
b.git_url = "https://example.jp/haconiva.image"

end

config.provision do |Ipl
p.run_shell <<-SHELL
apk add --update bash
apk add --update ruby
SHELL

end

config.add_async_hook(msec: 30 * 1000) do |basel
Haconiwa: :Logger.info("Process killed: #{base.pid}")
::Process.kill :TERM, base.pid

end

config.mount_independent "procfs"
config.mount_independent "sysfs"
config.mount_independent "devtmpfs"
config.mount_independent "devpts"

config.mount_independent "shm"

config.namespace.unshare "mount"
config.namespace.unshare "ipc"
config.namespace.unshare "uts"
config.namespace.unshare "pid"

end

B 1 Haconiwa @it

Fig. 1 Haconiwa example.

A = R Pf%, provision APIIZ X D 2> 5 F 12 Ruby @
REZED, av7Ftd s R 2> 7 FNET Ruby
7077 LD sleep THR VG ONEEFEITT 5. 2D,
Haconiwa @ add_async_hook API DEFIZHE, 30 %
LAy s RT3,

aAVFTOMEEEMTLY 727 E LTI,
LXC*"% Docker*8, rkt*923% %. FastContainer 7 —¥ 7
7F BB LI AT ABIOY =L, SHDayT
T ORI NP AT L2 HECEET 270D ay T+
F—=T AP —=2avyyY 7727 ThHDY, Haconiwa I

*7 https://linuxcontainers.org/
*8  https://www.docker.com/
*9 https://coreos.com /rkt/
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Table 2 Experimental Environment.
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Fig. 3 FastContainer Auto-Scale-Out.
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