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Why do systems need to find nodes?
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But HOW is node information collected?
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Looking Under The Hood

How do systems search for nodes?



Node finding in n openstack’



~ Hosts

—\ [\

lllll -0

lllll -0
uuuuu -0 R IiI=0
uuuuu -0 =0

i\ [\
lllll -0 1100 1=0
lllll -0 111=0
lllll -0 111=0




RabbitMQ Server

1=0 ) - o 1110 1=0
o " o 1110 1=0 )
o 1001 =0 .




RabbitMQ Server C
I I I Dequeuew§gﬂ Central DB
- - - —
~ Hosts N
e e e e e e S 2=
J




$ openstack server create --flavor FLAVOR_ID

--image IMAGE_ID

RabbitMQ Server C
I I I Dequeuew§g4 Central DB
- - - —
~ Hosts N
e e e e e e S 2=
. J




$ openstack server create

--flavor FLAVOR_ID --image IMAGE_ID

Placement Service

RabbitMQ Server C
I I I Dequeue*wgﬂ Central DB
- - - —
~ Hosts N
e e = /e (B M/ e =
. J




$ openstack server create

--flavor FLAVOR_ID --image IMAGE_ID

Placement Service

RabbitMQ Server C D
I I I Dequeue*wgﬂ Central DB
I I I —
~ Hosts N
) = = = /) /) /) =
. J




$ openstack server create --flavor FLAVOR ID --image IMAGE_ID

Provision VMs , Query
Placement Service
RabbitMQ Server C D
I I I Dequeue*wgﬂ Central DB
- - - y:
A7/ N\
Push
~ Hosts N
) (2 62 (62 (6 /A /A =

\_ Y,
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Hard to scale > 100s of nodes!
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Multi-vendor/site cloud

Finding nodes across cloud
sites/vendors is even harder!
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FQCUS

Scalable and generic search service for distributed systems
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Abstractions

— Node Attributes — Query Structure
— Static — Attribute List
t Never change — name (string)
# cpu cores, arch, etc — upper bound (int
 Dynamic — lower bound (int)
— limit (int)
- Frequently change

— freshness (int)

~ Usage: cpu, ram, disk,
bandwidth, etc
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Group nodes
according to

their attribute
values

Attribute-based Grouping
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Attribute-based Grouping

Group nodes
according to

their attribute
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Attribute-based Grouping

cpu_usage {0-50}%

Group nodes
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Query: {get nodes with cpu_usage < 50 and avail_RAM > 4GB}

. Response

cpu_usage {50-100}%
cpu_usage {0-50}%

IJ.J
©)
()
C
N

avail_ RAM {4-8}GB

Query
~Nodes N
. J




Gossip-based Node Coordination
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Gossip-based Coordination
1
through a p2p gossip channel
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Gossip-based Coordination

} Nodes in a group are connected
through a p2p gossip channel
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Gossip-based Coordination

} Nodes in a group are connected
through a p2p gossip channel
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Gossip-based Coordination

} Nodes in a group are connected
through a p2p gossip channel
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Dynamic Groups Management

Operations flow in FQCUS

Node F@QCUS P2p group
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Operations flow in FQCUS
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Operations flow in FQCUS

Node

F@CUS
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Dynamic Groups Management

Operations flow in FQCUS

Node FQCUS

. >
register

<

refer to group(s)

P2p group

join p2p group(s)
D state change

leave p2p group(s)

query

response

AN, disseminate query
LA to nodes



Implementation & Evaluation
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* Deployed in Amazon EC2
* 4regjons: Canada, California, Ohio, Oregon

* Ineachregion: 8 VMs (4 vCPUs, 16GB RAM)

FOCUS server running in California (same VM contfig)

* Testing up to 1600 simulated node agents
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Measuring BW Consumption at the Query Server

F'@QCUS vs. Other Approaches
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Measuring BW Consumption at the Query Server

F'@QCUS vs. Other Approaches
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F'@QCUS vs. Other Approaches

Measuring BW Consumption at the Query Server
(frequency = 1 query/update per second)
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F'@QCUS with Real-world Cloud Traces*
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* “Chameleon Cloud: A configurable experimental environment for largescale cloud research,” https://www.chameleoncloud.org/.
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F'@QCUS with Real-world Cloud Traces*

75K OpenStack VM placement requests
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F'@QCUS with Real-world Cloud Traces*

75K OpenStack VM placement requests

Replayed at accelerated rate (15,000x) 600!
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F'@QCUS with Real-world Cloud Traces*

75K OpenStack VM placement requests

Replayed at accelerated rate (15,000x)

R

ve== BW consumed | 80
== 99th percentile

Query Latency (milliseconds)

Latency stabilizes after 600 nodes 200 =@ 75th percentile |40

— because group size is capped (~150 nodes per === 50th percentile

group) 200 600 1000 1400
Number of Nodes

* “Chameleon Cloud: A configurable experimental environment for largescale cloud research,” https://www.chameleoncloud.org/.
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Microbenchmarks

Resource usage of the
FOCUS server (40 queries/s)
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Microbenchmarks

Resource usage of the Overhead imposed by node
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* Current systems’ scalability is limited

- This is due to tightly-coupled node management



* Current systems’ scalability is limited

- This is due to tightly-coupled node management

* FOCUS is scalable search service

Employs a loosely-coupled node management (p2p)

Scales better than current approaches (15x improvement)

Imposes minimal overhead on nodes

Integrates well with current systems



Thank You!

Questions?



