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run -rm: 500ms ~ 1300ms
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Description 100 action with current implementation Description | 100 actions with Self serving algorithm ]

Test Configuration Report Test Configuration Report

s - - -

Total Vusers 990 138 Tolnl Veners 0 18648
TPS 92.8 . TPS 14,345.9 J540 14788
\f'\, J\l..jﬂ\r__l W\M\v - /\,A« A
Peak TPS 111 - Peak TPS 15,535.5 040
Mean Test Time 10624.37 MS o Mean Test Time 67.62 MS o
Executed Tests 160,106 - Executed Tests 2,497,238 o
Successful Tests 160,083 . Successful Tests 2,496,986 1108
Errors 23 Errors 252
0 I I I , , , , ' 0 , , I , , , , ,
00:00 03:11 06:23 09:34 12:46 15:57 19:09 22:20 25:32 28:44 00:00 00:19 00:38 00:58 01:17 01:36 01:56 02:15 02:34 02:54
Run time 00:28:51 Run time 00:03:01

90 TPS 14,000 TPS
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Description 100 action with current implementation Description | 100 actions with Self serving algorithm ]

Test Configuration Report Test Configuration Report

Summary TPS Graph ———y TPS Graph

Total Vusers 990 138 Tolnl Veners 0 18648
TPS 92.8 . TPS 14,345.9 J540 14788
N \I.J"\_,»-'W‘MW'W'
Peak TPS 111 - Peak TPS 15,535.5 040
Mean Test Time 10624.37 MS - Mean Test Time 67.62 MS o304
Executed Tests 160,106 - Executed Tests 2,497,238 o
Successful Tests 160,083 . Successful Tests 2,496,986 1108
Errors 23 Errors 252
0 I I I I I , , ' 0 , I I , , I , ,
00:00 03:11 06:23 09:34 12:46 15:57 19:09 22:20 25:32 28:44 00:00 00:19 00:38 00:58 01:17 01:36 01:56 02:15 02:34 02:54
Run time 00:28:51 Run time 00:03:01

90 TPS 14,000 TPS
155H]
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Apache OpenWhisk - Youtube Xl{'Z o5

OpenWhisk
+=Xt 3429
2 sUY R ' £ 2 B Q

Tech Interchange Call

2018-08-15 Apache OpenWhisk Tech Interchange - Zoom meeting

OpenWhisk « 8|4 2438] - 49 &

2018-08-15 Apache OpenWhisk Tech Interchange - Zoom meeting D H : ! x D |_ I |— I | O H

2018-08-01 Apache OpenWhisk Tech Interchange - Zoom meeting

OpenWhisk + Z8|% 418] - 25 &

2018-06-20 Apache OpenWhisk Tech Interchange - Zoom Meeting

OpenWhisk « Z8|4 348| - 1788 &

2018-06-20 Apache OpenWhisk Tech Interchange - Zoom Meeting

https://www.voutube.com/watch?v=cqgictUeK-Vk&feature=youtu.be


https://www.youtube.com/watch?v=cgictUeK-Vk&feature=youtu.be
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| Current Implementation|(3/6) - Forcable Semaphore

» Loadbalancer chooses invoker based on ForcableSemaphore

Normal situation Home Invoker is saturated
2. Send activation

. InvokerQ
invokerQ (saturated)

3. Receive completion

5 Rece,
. 1. tryAquire(0) Cive -
iInvoker1 2. Failed to acquire Mpley, invoker1
1. tryAquire(0) 4. tryRelease(0) 3. newindex :‘}& step) % numinvokers 7. tryRelease(1) on
4. tryAquire(1)

FS(Invoker0OSlot)
FS(Invoker1Siot)

FS(InvokerOSlot)
FS(Invoker1Slot)

9. Waiting in the queue

InvokerQ '

(saturated)

All invokers are saturated

tryAquire(0)

Failed to acquire Invoker1
newindex = (0+ step) % numinvokers (saturated)
tryAquire(1)

Failed to acquire
newindex = randomlyChoosed
forceAcquire(0)

NOOARWN=

FS(InvokerOSlot)
FS(Invoker1Siot)
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intervention of actions

. Running container

‘ Warmed container

. Container is still being created

=1 0%00

T (slots: 4)

'I'fr';:‘t:g 3. Remove WarmedA
Invoker1

ActionB (slots: 4)

hash=0,

limit=3
Invoker2

1. ActionB invoked (slots: 4)

2. Send to Homelnvoker

38
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Performance Isolation

ConsumerManager

Kafka , , , o
' 3-1.3 Receive ContainerCreation 3-1.4 Creation is in progress.

3-1.2 ContainerCreation InvokerQ
(max:4) :

3. Check consumer, invokerQ

limit, lag

3-1.1 Ask container creation for B invoker1

controller0 completed0

completed0

health

‘ 3-2.3 Execute the codes

Action A Invoker1

invoker1 Action B

Container creation does not affect the existing container performance

79
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100 actions test

Current implementation

Description 100 action with current implementation

Test Configuration Report

Summary

Total Vusers

Mean Test Time

Executed Tests

Successful Tests

Run time

TPS Graph ———
990 18
s "5
m 2
10624.37 MS "
160,106
4
160,083
)
23
00 0O 06 0% o o 0 4“4
00:28:51

100 actions with 180 containers

New implementation

Description 100 actions with Self serving algorithm ’

Test Configuration Report

Jmmary TPS Graph Ostalied Report
Peak TPS 15,5365 an N _"
Mean Test Time 67.62 MS '
124 l
Executed Tests 2,497 238 o
100 actions with 1 containers each(100 containers)

163 times more TPS
158 times faster execution

120
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= X Confluence 3t~

H0|X| / OpenWhisk Project Wiki / Proposals
: OpenWhisk

Autonomous Container Scheduling
® =o|x| ZHX} : Dominic Kim - 58 25, 2018
» &=2 | described the details in the attached file. | will give a speech on this at biweekly meeting on 6th June, 2018.
SU IR
[ Project links
Ho|x| E2| '

OpenWhisk

e Scheduling Proposal
v Proposals

» [WIP] Bug Day

* [WIP] OpenWhisk on Knative

« Al Actions

« Autonomous Container Sch...

« Clustered Singleton Invoker f... Main agendas are as follow:

» Forward Wiki Changes to Co...

* lllustrating api-experimental Index

* Invoker Activation Queueing ... 1. Current implementation details

» OpenWhisk / Kubernetes pro... Lo . . .
2. Potential issues with current implementation
* OpenWhisk Documentation P...

. OpenWhisk future architecture 3. New scheduling algorithm proposal: Autonomous Container Scheduling

* OpenWhisk Graduate Manage... 4. Review previous issues with new scheduling algorithm

* OpenWhisk on Kubernetes . .
5. Pros and cons of new scheduling algorithm
* OpenWhisk Release Process

. OpenWhisk Website Redesign 6. Performance evaluation with prototyping

* Project CREDITS proposal
» Proposal to Include Karate(B...

« Slack Chat Bot for OpenWhis...

https://cwiki.apache.org/confluence/display/OPENWHISK/Autonomous+Container+Scheduling



https://cwiki.apache.org/confluence/display/OPENWHISK/Autonomous+Container+Scheduling

Autonomous Container Scheduler v2

YR : Dominic Kim - 118 28, 2078
This document describes the next version of Autonomous Container Scheduling.
Basics
1. Segregation of container creation and activation processing
2. Location-independent scheduling.
3. MessageDistridutor
4. ConmtainerProxy Lifecycie changes
S5.ETCD
6. ActionMonintor
7. Changes in Throttier.
8.ETC
o 81 Handling of Action updates
e B2 Drawbacks of ACS
e 1. It is more effective for short-running actions.
* 2. Since a container is asynchronously created, the first invocation can take a little bit more time.
e 3, Inthe big clusterie.g: # of controliers/invokers > S00-~1000), it might not be effective because it rely on ETCD transaction and Kafka
partitions.

Basics

Currently, discussion and the implementation for future architecture of OW are in progress.

1 agree with many parts of the future architecture and that would be the right direction 10 step up, IMHO.
{1 hope | can also participate in the implementation of them.)

it seems, however it will take some time to take those into OW and stabilize them.

What if we can improve the performance of OpeniWhisk more than 150 times with the relatively small amount of efforts by adopting new scheduler based on
current architecture?

I think it would be worth to take it in until the new implementation is ready.

With SP1 abstraction, the new scheduler can even coexist with the existing one.

OW operators can choose the suitable scheduler which fits their needs the best.

In the Autonomous Container Schedufer(l will call it ACS in the rest of this document), there are following major changes:

o Activation is handied in 3 best-effort manner.
« One comainer will try its best 10 handie activations
* When existing containers are not enough to properly handie incoming activations, more containers are created for the action.
« Once action containers are initialized, they exist longer than the current implementation.
* They wait for subsequent requests for about 5~10s (configurable value).
o The criteria for throttling is no more activation per minute, now the throttier cares the number of containers for the given action{namespace) and
processing speed of existing containers.
« It denotes that once a container is initialized, it is occupied by the given action.

The following diagram depicts the basic flow of container creation and activation invocation.
Each path is separately handled. So there are only 3 steps in the activation path.

Action
Monitor

creationAck

completed)

Pool
Balancer

New evecaton ares

'H‘ ﬁ?‘"g @ Pr0p058| 'T'6'|T

System Architecture
Dominic KImECl Ry, 4F 04, 20199 45 =3
e Introducton

« 1) Scheduter

* 2letco

o 3) Akka-grpc

o &) Akka-cluster
e 1. Queve Creation Flow

» 2. Container Creation Flow
e 3 Activation Flow

Introduction

| ntrecuced 3 few new components.

1) Scheduler

Scheduler is 3 new components it include many critical features.

ITis in charge of Two Major features, 1. queusing and routing activaticns 2. cecide whether 10 aCd more containers tased on the loacs.

1T has sL0 comporent “Queve . The role 0f the queue IS SIMdar 10 the Katka T0pIC. A CRCICITe QUeue IS Created *or each acTon.

Each gueue will receive activation messages from the Karka for 3 given action and send them 1o the ContainerPraxy in respond 1o reguests from .

2) etcd
100 IS 3 CsTributed reliable key-valkue sicre. e1Ca IS MOSTly LSeC TOr ransSacuoNdl SUPCOrT and INTCIMATION SPArNg ameng components.

3) Akka-grpc

Alica-grpe Is Introduced to replace Kafka based execution path.

In this version, | could not fully rule cut it Cue 10 hedvy cdependencies. My final oBjective is 10 exciude it 3t least from the critical path.
ITi5 3is0 Deing used 10 Send Queve Creation request 1o the scheculer.

4) Akka-cluster
Aly-ciyster IS Used for scheculers 10 Commumcate with each other.

AKa-grpe is required 1o define 3 grpc message, there are some 3CANTges in Akka-cluster when it is Deing used "or simple inter-Cluster communication.

@ oo

Queue Creation Flow =
Contairer Creation Flow ====®
Activaton Flow ——

Etc ——b

Entire system is comprised of three fiows, 1. queue Creation ficw, 2. CONTainer Creation ficw, 3. activation Mow.

https://cwiki.apache.org/confluence/display/OPENWHISK/System+Architecture
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e Cel geonhui-kim merged 92 commits into master from without-debugger E& on 4 Jun

(v Conversation 6 -0- Commits 92 & Checks 0 Files changed 115

¥ dominic-kim commented on 30 May +@

1 ) .

No description provided.

EJ dominic-kim and others added some commits on 13 Feb

2“{ Initial commit for Scheduler 6580b39
‘QL Initial commit for Activation gRPC Service (#608) ac8dd87
?\L Fix unused-import issue (#610) 5e2e025
®  Etcd Utils (#609) - 6e888e9
‘2‘{ Add ActivationServiceImpl (#612) - 4646177
i Add Etcd Leadership api (#614) 5¢c6b89f
®  Unify Etcd clients (#615) £73d044
Qt Add MemoryQueue and leader election process (#616) - d6e3c98

i Queue gRPC service (#617) - 149221d
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[Scheduler] Initial commit for Scheduler #4547/

WLl style95 wants to merge 2 commits into apache:master from style95:add-the-scheduler [a

(v Conversation 7 o Commits 2 B Checks 0 Files changed 5

style95 commented on 6 Jul Member +(&) -
"2

This is an initial commit for the new core component, "the scheduler".
This PR supersede the previous PRs, #4507, #4532.

Now we agree with incremental merging into the master.

We will implement modules based on the order defined in this page and add design documents
under the page as well:

https://cwiki.apache.org/confluence/display/ OPENWHISK/Component+Design

| added the first component design document for the "scheduler" component.
https://cwiki.apache.org/confluence/display/OPENWHISK/Scheduler

| created a new label, "scheduler".
All PRs which are dependent on this PR will be labeled with it.



Apache Committer/PMC X} 2l1&

I

Invitation to become Apache OpenWhisk Committer and PPMC member: Dominic Kim C B 2

WX x

Rodric Rabbah <rodric@gmail.com> 48 6% (E) 2% 851 Yy &
L}, privateOi| | «

Hello Dominic,

The Apache OpenWhisk Project Management Committee (PMC) hereby offers you committer privileges to the project as well as a membership on the Podling Project Mgmt. Committee
(PPMC). Please read both parts of this email below.

Committer privileges are offered on the understanding that you'll use them reasonably and with common sense. We like to work on trust rather than unnecessary constraints.
Being a committer enables you to more easily make changes without needing to go through the patch submission process.

Being a committer does not require you to participate any more than you already do. It does tend to make one even more committed. You will probably find that you spend more time
here.

Of course, you can decline and instead remain as a contributor, participating as you do now.
A. This personal invitation is a chance for you to accept or decline in private. Either way, please let us know in reply to the private@openwhisk.apache.org address only.
B. If you accept the invitation, you will also have to choose a unique Apache account username and let us know. We need this before we can proceed with account creation and

assigning required permissions. To verify that your desired username does not already exist, please head over to the people index [1] and do a quick search to see if the login id is in
use. Please also choose an email forwarding address for your Apache account.
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o2 ¥ 237} MIcH2 S35 E[X| F= Ol #437

G4 LB dominic-kim opened this issue on 26 Apr 2018 - 15 comments

dominic-kim commented on 26 Apr 2018

Ofzo| AME M3 2H Zatet =2F0] Of2iXF LESLICt.
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2019



dominic-kim commented on 26 Apr 2018

pstream contribution0| £0{7|0F €2 ZU|L.

eadery activaiton IU = A0

dominic-kim commented on 26 Apr 2018

upstreamOi| ¢t 0|4 SRGLICE
ps://github.com/apache/incubator-openwhisk/issues/3582

& 2

Author

Author

H@

H@
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[Feature Request] Include activation ID in web action header. et
#3582

CAS LR style95 opened this issue on 26 Apr 2018 - 4 comments - Fixed by #3671

style95 commented on 26 Apr 2018

Environment details:

e Any

Steps to reproduce the issue:

1. Invoke a web action.

Provide the expected results and outputs:

function main(params) {

by

curl -X GET 'localhost/api/v1l/web/myNamespace/hello.json’

{

return { response: params };

"response": {
" __ow_method": "get",

Member

+© vor

Assignees <

No one—assign yourself

Labels 1
None yet
Projects £
None yet
Milestone ®

No milestone

Notifications Customize

4x Unsubscribe

You're receiving notifications because
you're watching this repository.

3 participants
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markusthoemmes commented on 26 Apr 2018 Member +(&) -

o broaden this up a bit: Shall we report the activation ID as a header in any request that

generates an activation ID (trigger fire, blocking invokes).

== Style95 referenced this issue on 18 May 2018

Activation id in header #3671

8 of 21 tasks complete

rabbah commented on 24 May 2018 Member +() -
Markus, Dominic have you thought about using the request id (aka tid) as the activation id? This

would avoid creating a new activation id is several cases, and is already in the header thanks to

recent changes.

style95 commented on 24 May 2018 Author Member +(g) -«

@rabbah Yes | have seen transaction id is included in X-Request-Id , if it is ok to override it using
activation id, | will work on it.
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Activation id in header #36/
abbah merged 4 commits into apache:master from style95:activation-id-in-header [fa on 23 Aug 2018

(&7 Conversation 47 - Commits 4 ® Checks 0 Files changed 8

style95 commented on 18 May 2018 « edited ~ Member +(&) -

This closes #3582

Description

This change will add activation id in the response headers.
Since same logic needs to be used in both collection APl and web action API, | created dedicated
trait for custom headers.

Related issue and scope

| opened an issue to propose and discuss this change (#3582)

My changes affect the following components

API
Controller
Message Bus (e.g., Kafka)
Loadbalancer
Invoker
Intrinsic actions (e.g., sequences, conductors)
Data stores (e.g., CouchDB)
Tests
Deployment

Edit

+91 -52 AEEN

Reviewers <
1 markusthoemmes J
,; chickel (J
o rabbah v
Assignees <
,; cbickel

Labels &
None yet

Projects &
None yet

Milestone £
No milestone

Notifications Customize

4x Unsubscribe

You're receiving notifications because
you're watching this repository.
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Add "binding annotation to record an action path not edit
resolved #4271

IS VTG Btyle95 merged 9 commits into apache:master from upgle:feature/add-origin-path & on 13 May

¢J Conversation 23 - Commits 9 ® Checks 0 Files changed 11 +249 -65 nEEN
u upgle commented on 9 Jan « edited ~ Contributor  +(&) - Reviewers o
) rabbah -
Description
- style95 v
If the user invokes an action in a package binding, they can't know a package binding path from
which action is invoked. because the current activation structure only records the resolved action Assignees o
path. O rabbah
for example, suppose we have the following entities:
Labels o

* package : pkgl
o action :pkgl/actionl

e package pkg2 bind pkg1

review

e package pkg3 bind pkg1

If user invokes the pkg2/actionl action and the pkg3/actionl action, all path annotations of Projects o
invoked action in binding packages are saved as namespace/pkg1/actioni. None yet
"annztations“: [ Milestone o
"key": "path", No milestone
"value": "namespace/pkgl/actionl”
H
] Notifications Customize

4x Unsubscribe



° style95 approved ghese changes on 29 Apr View changes

core/controller/src/main/scala/org/apache/openwhisk/core/controller/Actions.scala

@@ -253,7 +247,7 @@ trait WhiskActionsApi extends WhiskCollectionAPI with

'result ? false,
"timeout.as[FiniteDuration] ? WhiskActionsApi.maxWaitForBlockingA
entity(as[Option[JsObject]]) { payload =>

256 - getEntity(WhiskActionMetaData.get(entityStore, entityName.toDoc
2500+ getEntity(WhiskActionMetaData.resolveActionAndMergeParameters(e
style95 on 29 Apr Member +@

ok, this is the similar way which is taken for web action.
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style95 commented on 7 May

| would merge this iff 72 hours if there is no objectionjbased on silent consent.
e == Style95 merged fommit 7a304cl into apache:master on 13 May

2 checks passed

Member

View details

+@ voe

Revert
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NAVER
CLOUD PLATFORM

MH|A

Compute, Storage, Networking,

Database, Management, Security &
2 MH|AS QHIEAQ

et =2

TH| Mu|A S5 2]

AT MHAT

Compute

Server

SSD Server

GPU Server

Virtual Dedicated Server
Bare Metal Server

AUILD SCSUTIC

Cloud Functions

HPC(High Performance
Computing)

Security *

Secure Zone

Basic Security

ACG

App Safer

Site Safer

File Safer

Security Monitoring

SSL VPN

Web Security Checker
System Security Checker

App Security Checker
Compliance Guide

KMS(Key Management Service)

228 92

Storage *

Object Storage
File Storage

Block Storage

NAS

Backup

Data Teleporter

Al Service *

Clova Speech Recognition(CSR)
Clova Speech Synthesis(CSS)
Clova Face Recognition(CFR)
Papago SMT

Papago NMT

Papago Korean Name Romanizer
TensorFlow Server

TensorFlow Cluster

Chatbot (2D

D2X|2-FAQ

W IE

Networking *

Load Balancer

DNS

Global Internet Service
CDN

Global CDN
IPsec VPN

NAT Gateway

Global Route Manager

Application Service *
Geolocation

Maps

CAPTCHA

nShortURL

Simple & Easy Notification
Service(SENS)

AP| Gateway (D)

Search Trend

RabbitMQ

Simple RabbitMQ Service
Cloud Outbound Mailer

Pinpoint €&

2791 32}l Languages v

W o= | & oo

Database

Cloud DB for MySQL
Cloud DB for Redis
Cloud DB for MSSQL
MSSQL

MySQL

CUBRID

Redis

PostgreSQL
MariaDB

Media

Live Transcoder
VOD Transcoder
Image Optimizer

Dev Tools
Jenkins
SourceCommit

Business Application
WORKPLACE [g]
WORKPLACE [k]
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