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Problem & Motivation

> Underutilization of cloud resources Burstable vs regular instances

> Many instance types to choose .. .

> Difference performance and pricing o 10 % - ﬁ}"l
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Burstable Instances
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System Design

> Uses the GCP Load Balancer
> Supports customized scaling policies
> 4 internal APIs for manual controlling

> Can be extended to Google
Kubernetes Engine to manage
container-based applications

> Open source
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System Design

> The scaling interface provides an easy way to
implement any scaling algorithm

> The monitoring module can be integrated with
other monitoring agents (e.g. Prometheus)
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Run APIs

Configuration

scaler leverages burstable instances for scaling Google Computer Engines

Scaling

BIAS Autoscal es burstable instances for scaling Google Computer Engines BIAS Autoscaler leverages burstable instances for scaling Google Computer Engines

BIAS Autoscaler leverages burstable instances for scaling Google Computer Engines

View on GitHub

Run APIs

You can manage your cluster by calling the different APIs from BIAS Autoscaler.

[“rosr [

Configuration

Scaling

This is where the scaling algorithm is implemented. Currently, it only supports the SR Rule.

The application.ymi file has all properties required to run BIAS Autoscaler on Google Cloud. Bear in
o 9 PP % . You can run BIAS Autoscaler on a Google Compute Engine or as a pod on Google Kubernetes Engine.
mind it needs to run in the same cluster you are performing the autoscaling. It you wish to run itin a

different cluster, you need to configure the Google Cloud SDK to authenticate the pod/VM on your

Requirements

Implementing Your Own Scaling Algorithm cluster
[Cocurre [P R O -
Any scaling strategy can be used on BIAS Autoscaler. In order to do so, you need to create and « JOK11
implement the same methods as the ones on SquareRootStaffing, Properties + Maven3 =12
+ Google Cloud SDK
autoscaler astoxcaler =3 s ey o s ks
project: # y
scaling zone: # zone of ildi:
L_Resource. jova ol Building From Source
L—Resourcevalidator. java i 2
machine-type-ondesand: # V¥ ty Swagger
To build from source, checkout the code and run:

e caesiote At Lo aa instance-group-ondemand: # eg
nonitoring-group-ondemand I f

machine-inage-ondenand: # na 3 : $ mvn clean install

We implemented Swagger on BIAS Autoscaler.

Only two methods are required: one that outputs de number of burstable instances, and another one
http://\ocalhost 8080/ swagger/views/svagger-ui/

for the regular ones. The example below illustrates how you can implement your own methods for

machine-type-burstable: # Vi f burst ’
instance-group-burstable: # e
monitoring-group-burstable: # t )

scaling
nachine-inage-burstable: # na at Run
- backend-service f the service f ba figurat
i $ Y pes Ll Seling To run the BIAS Autoscaler, run:
% il naxinun-regular-instances: # mox ’
S ; : ; naxinun-burstable-intances: # burstable of § java ~jar bias-autoscaler-8.1. jar
. naximun-instances: . . -
public int calculateNuaberOfRegularInstances(long r){ ninimun-regular-instances ’ .
return (int) ninimun-burstable-instance: b e
) current-regular-instances: ¢ # of reg Startup onn
current-burstable-instances: . b e . , =
.- cpnstiM At an burstabler B g e Ctin 5 BIAS Autoscaler will make sure the cluster has the same configuration as the property file during -]
- robability-queveing: 9.1 y SR R
* Calculate Square R o k = x Aeriaiha : startup time. In the log below, you can see that BIAS Autoscaler scales out two instances during the ==
: ; et cpu-samples: 3 # wa ¢ startup since the cluster had less instances than the minimum defined. = -
. ; N R autoscaler-decision-interval: 60s # freque h —
. autoscaler-scale-vaiting-tine: 99 by . ,
public int caleul long r) throws nu: 1000 ¢ R where f U/ [N () S 4]
return (int) Math.round(r + getProbabilityQueue() » Math.sart(r)); 1.0 # ove 9 9 LIV L1 I e
1 IO FIRIEE Index
I AN
Micronaut (v2.4.1)
» 1. Quick Start
If your strategy needs to read the current and past metrics, you can do so by calling any of the e .
S (ain] INFO i.m.context.env.DefaultEnvironment Run autoscaler
methods from the monitor component. For example, if you need the total number of instances, just 1. Quick Start [anin) NN aitoaca e 0rchaat rator = Nerming Configure autoscaler
Run Autoscaler {main] WARN c.].autoscaler.Orchestrator - Scaling 2. Scaling Policy
[sain] WARN c.J.autoscaler.Orchestrator ~ Scaling out REGULAR instance A

call gethumber0fInstances()
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2. Scaling Policy
3. Autoscaler Architecture
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4. Benchmark Tests
5.APIs

BIAS-Autoscaler is maintained by BIAS-Cloud.
P y GitHub Pages.

Execution Log

BIAS Autoscaler will log evey action it performs. Below you can find a single run where BIAS
Autoscaler reads all metrics, calculates the future demand, and scales out the cluster.

[scheduled-executor-thread-4] INFO
[scheduled-executor-thread-4] INFO
[scheduled-executor-thread-4] INFO
[scheduled-executor-thread-4] INFO
01:49:23.046 [scheduled-executor-thread-4] INFO
1:49:23.046 [scheduled-executor-thread-4] INFO

.autoscaler.Orchestrator - Arrival Rate:

£1:49:24.376 [scheduled-executor-thread-4) INFO

autoscaler.Orchestrator - Running the schi

1

.autoscaler.Orchestrator ~ CPU of BURSTABLI
.autoscaler.Orchestrator - CPU of REGULAR:
.autoscaler.Orchestrator - Predicted REGULI
.autoscaler.Orchestrator - Predicted BURST/
j.autoscaler.Orchestrator - Current REGULAR

Monitor
Scaling
Controller

4. Benchmark Tests

5. APIs

BIAS-Autoscaler Is maintained by BIAS-Cloud.
s erated by GitHub Pages.

https://bias-cloud.github.io/BIAS-Autoscaler
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Scaling Policy

> Reactive Autoscaler
> M/M/k queueing system
> Square-Root Staffing Rule (SR Rule)

Resource utilization
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Experimental Evaluation

Regular
> Set the average and the 95t percentile for SLOs &

> Consumes a RESTFul API N1 standard 1
> Scaling interval of 1min 3.75 GB RAM

Load Generator: Web API: Burstable @ 50%

“%io00, Load

@ L OCUST Microservice N1 shared-core g1-small

.. 1.7 GB RAM
https://locust.io https://bias-cloud.github.io/Load-Microservice (52% chea per)
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Transient Queueing
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Test Scenario Average Response Time (ms) Maximum 95th Percentile (ms) Cost (10~ USD)
Regular instances only 110 210 493
Rule-based GCP autoscaler 108 220 450
Burstable and regular instances 118 280 371
Burstable instances only 120 220 218
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Flash Crowds

‘ e — > Savings of up to 25%

> Increased resource efficiency by 42%
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Conclusion

> Created BIAS Autoscaler, an autoscaler that leverages burstable instances on the public
cloud.

> Validated our application on Google Cloud with Compute Engines.
> Ran BIAS Autoscaler under a transient queueing and a flash crowd experiment.

> Achieved promising results of 25% in savings and 42% increase in resource efficiency
without interfering with the quality of the service when using burstable instances.

> BIAS Autoscaler can be modified to be used with container scaling or other cloud services
providers.
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