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.- System Init ( sysvinit /systemd ) + SSH

. |P per light-VM

- Run monitor agent in light-VM



systemd

. Container Interface

. container=docker

. Cgroup is needed

- udev is not available when mount /sys read-only

- Systemd defines that shutdown signal
as SIGRTMIN+3



Network(1)

host
container container
eth1 eth1
o Brldge 10.1.12.10 10.1.12.11
host
- network ' 1
- Bad performance ; vethXx bri2 vethyy
— eth1.12 —
. Set veth txqglen=0 EEEsES
; 10.1.11.10
eth1 eth0

..............................




Network(2)

host
container container
. SR_IOV eth1 eth1
10.1.12.10 10.1.12.11
"hostmetwork | |
: VF VF

- (Good performance

eth1

- Binding VF interrupt

embedded switch

- Enable RPS

SR-10V NIC eth0




/proc

in docker container

#cat /proc/meminfo

|
read value

o [
. I

. Lxcf -

XC S : * I read

' fvar/lib/xcfs/proc/meminfo #lxcfs /var/lib/xcfs 7| /cgroup/memory/memory.limit_in_bytes
; read * value At value
'Userspace '

- Kernel support . — 2 I—
' VFS /dev/fuse
: < Host




AR5

- Only app in container

- |P per container ?

- Monitor



Network - Overview



Underlay to overlay

LB

http/https/tcp/udp

eth1
10.10.10.10/26

LE

etho
192.168.20.66/26

VF

SR-IOV NIC

PF

vethYY

cbrO
192.168.20.65/26

vxlan device
192.168.20.64/16

eth1 host




VXLAN optimization

- UDP RSS

. ethtool -N eth10 rx-flow-hash udp4 sdfn

- VXLAN offload

- VXLAN GRO

- Kernel 3.14 (net: Add GRO support for vxlan traffic)




CNI

Simple

Plugins ( macvlan , ipvlan , bridge , multus , ...

- Container runtimes ( k8s , rkt , mesos , ... )
SR-IOV CNI ( github.com/hustcat/sriov-cni )
High performance ( NFV , Proxy , LB, ...)
VF interrupt CPU binding

DPDK supported



K8S extensions

. Scheduler plugin

- Cpuset and NUMA

- kubernetes#49186 (v1.87?)




Monitor



Log
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- Tensorflow + GPU

- NVIDIA/nvidia-docker ( GPU device, CUDA library )

. Spark



Spark on K8S

- Native support for submitting Spark applications to a

kubernetes cluster.

- The submitted application runs in a driver executing on

a kubernetes pod, and executors lifecycles are also
managed as pods.

- SPARK-18278

- https://github.com/apache-spark-on-k8s



Architecture



Comparison with Spark
Standalone on K8S

- Elastic

- Spark executors can be elastic depending on job demands

. Simple

- Simplifies the process of running Spark jobs

. Efficient

- Only k8s-based resource scheduler
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Kernel

- Overlayfs + XFS

- Buffer 10 throttle

. Cgroup namespace

. M sysctiNZSERE

. Budfix



Overlayfs + XFS

- Advantage
Simple
Good |10 performance
XFS ( project quota , inode limit )
Some problems

Inotify ( #11705 )

Unix socket ( #12080 , Kernel 4.7 )
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