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—sopenstack. China Unicom‘s Edge Business Progress e B0 (iNtel)
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Open Source Project Overview for Edge

Akraino(Including StarlingX/Airship)

vCO

China axo l n te l ]
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al =
oud

Mission The Akraino Edge Stack is designed to The goal of the Virtual Central Office project is to produce To build an open reference
improve the state of edge cloud an OpenDaylight-based reference architecture that, when implementation of CORD, bringing
infrastructure for enterprise edge, OTT combined with other functional elements (such as NFV and | datacenter economies and cloud agility to
edge, and carrier edge networks. Orchestration software stacks) can support the delivery of service provider networks.

Residential, Business and Mobile Services.

Foundation Akraino : Linux Foundation Linux Foundation> OPNFV Linux Foundation > ONF - CORD (?)
Airship : OpenStack Foundation
StarlingX: OpenStack Foundation

Edge Mano ONAP/Tacker ONAP(Started from v2.0)/Tacker X0OS

SDN ODL/Commercial/ ODL ONOS

Open VNF n/a n/a Provide Open VEPC/vVOLT and etc (*)

Since from 2018 2018 2016

Latest 1.0 2.0 6.0

Version

HW n/a White Box+Open Rack White Box+Open Rack

Preference

Sub Projects | Airship, StarlingX n/a R-CORD/M-CORD/E-CORD

Edge Infra OpenStack on Kubernetes (OOK), OpenStack OpenStack/K8S

Source Code | https://qit.starlingx.io/cgit StarlingX No source code yet https://gerrit.opencord.org/#/q/status:open
https://qit.airshipit.org/cgit Airship POF demo only

* There is some GPL issue in using Open VNF https://wiki.opencord.org/display/CORD/GPL+Issue+August+2018



https://git.starlingx.io/cgit
https://git.airshipit.org/cgit
https://gerrit.opencord.org/
https://wiki.opencord.org/display/CORD/GPL+Issue+August+2018

isopenstack.  yCO Architecture
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Figure 3: VCO Demo Reference Architecture
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Figure 2. Open source software components in CORD. XOS assembles
multi-tenant services, ONOS hosts control applications, and OpenStack/
Docker manage compute instances. Specific services and control apps are
described 1n later sections.
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ETSI’s MEC RA v.s. CORD
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ETSI’s MEC RA v.s. Akraino
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China Unicom’s Decision Making Factors on Open Edge oB%o
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* The urgency level to support China Unicom’s Edge roadmap
* The readiness level of open infra techs
* The ROl level of adoption for Open Techs

Category Open Tech Examples

Urgency 4 i Open Edge Infra -VM OpenStack
: StarlingX
O Ed !
Open Edge el : Open Edge Infra - K8S
Container : Container
: Open Edge MANO Tacker
| ONAP
Open Edge VIM Airship
-------------------------- | White box HW OCP/RSD
White box x86 Open VNF Open VEPC, ngic, c3po
server
 OpenRack
*  White box
switches

Readiness
‘ Size stand for the estimation Rol to implement this tech
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ETSI’s MEC RA v.s
China Unicom Design (Based on Akraino)
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Intent of the StarlingX Project and its Services
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Re-Configure Proven
Cloud Technologies for
Edge Compute

- Orchestrate system-wide
for telco and other vertical
markets

- Deploy and manage
Edge clouds, share
configurations

- Simplify deployment to
geographically dispersed,
remote Edge regions
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1
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Some of the Open Source Building Blocks Used by StarlingX
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StarlingX Deep Dive (Mapping to ETSI Interface Requirement)
- Fault Management & Event Suppression

China %

unicom P i

o

As ETSI GS MEC 010-1 V1.1.1 (2017-10) (Mobile Edge
Computing (MEC), Mobile Edge Management; Part 1:
System, host and platform management ) defined:

. ETSITS 132 111-2 [4]: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); LTE; Telecommunication management; Fault Management;
Part 2: Alarm Integration Reference Point (IRP): Information Service (IS) (3GPP TS 32.111-2)". .

. ETSI TS 132 332 [5]: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); LTE; Telecommunication management; Notification Log (NL)
Integration Reference Point (IRP); Information Service (IS) (3GPP TS 32.332)". .

L N

STARLINGX

Fault Management interface .
For Alarm Management, the following 3GPP defined IRPs are used: .

*Other names and brands may be claimed as the property of others

—startingX = admin «

mE >
EER v
BEAT

Platform v

Fault Management

Software Management
Host Inventory

Provider Networks
Provider Network Topology
Storage Overview

System Configuration

E >

BHEHR /

9/18/2018, 3:22:20 PM C:

Platform / Fault Management

Fault Management

Active Alarms ENE s Events Suppression

Active Alarms: Critical: Major:

Alarm ID

M: m: W:

Warning:

Show Suppressed Hide Suppressed

Reason Text Entity Instance ID

Suppression Status

& admin «

Default Limit -

Severity Timestamp

~StarlingX admin «

Platform v

Fault Management

Software Management
Host Inventory

Provider Networks
Provider Network Topology
Storage Overview

System Configuration

itH >

= >

PR >

EX 55 >

BB >

19/2018, 10:23:43 AM C:

Fault Management

Active Alarms =T Events Suppression

IFTER K 90 I

Event
ID

100.101

100.102

100.103

ik

Platform CPU threshold exceeded; threshold x%, actual y%

CRITICAL @ 95%
MAJOR @ 90%
MINOR @ 80%

VSwitch CPU threshold exceeded; threshold x%, actual y%% .

CRITICAL @ 95%
MAJOR @ 90%
MINOR @ B80%

Memory threshold exceeded: threshold x%, actual y%

CRITICAL @ 90%
MAJOR @ 80%
MINOR @ 70%

host=<hostname:>_filesystem=<mount-dir>

File System threshold exceeded; threshold x%, actual y%

& admin «

W= =hiE

suppressed Unsuppress Event
suppressed Unsuppress Event
unsuppressed Suppress Event

(intel) A s

U
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- System Configuration Gnicom s L_, -

StarlingX =@ admin ~ 9/19/2018, 3:43:25 PM  C: () M: ) m: () W: & admin +

%HE >
Wif @ / Platform / Provider Network Topaology

AS ETSI GS MEC 010'1 V1.1.1 (2017'1 O) (MObiIe Edge yv Pﬂrovider Network Topology

Platform v

Computing (MEC); Mobile Edge Management; Part 1:

System, host and platform management ) defined: el
= —
5.1.1  Requirements for reference point Mm2 .
. - 8 > H
| &1 Requirements related to the mobile edge host . R i
- g B B By | Configuration Management requirements - > —
arlingX @ admin ~ 9/19/2018, 3:46:04 PM  C: M: m: {0 W & admin ~
REQ-MM2-MEH-CM-1: The Mm?2 reference point shall support a capability allowing the OSS to retrieve the e S I
information model of the mobile edge host, or parts thereof, from the mobile edge platform manager. - —— . . T

, - : . s System Configuration
REQ-MM2-MEH-CM-2: The Mm?2 reference point shall support a capability allowing the mobile edge platform o )
manager to notify changes related to the information model of the mobile edge host to the OSS. | | e & G SeeEeE  Ehi

Fault Management

REQ-MM2-MEH-CM-3: The Mm?2 reference point shall support a capability allowing the OSS to configure the Sofwers Mansgement:  EERIR 1 8
mOblle edge hOSt. + Host Inven tory &8 System Type System Mode Wk A shiE

Provider Networks

€635307e-51b0-4b46-8cc3-34ea16¢ 1ad60 Standard duplex - 18.03 Edit System
REQ-WZ‘MH-CM—“: The MIrlz J Provider Network Topology
. i A EESR 1]
rules. CLI Horizon Wizard Automation S O
REQ-MM2-MEH-CM-5: The Mm?2 | ‘ ' - X
1
rules. «
T ——————————— REST API [ - > Create Interface Profile

PR >
= System Inventory 1 System Inventory 10.10.10.2/admin/s‘stem_conﬁﬁ/?tab=s‘s aberface Profiie Mame ® o
i (Conductor) (Agents) $R -

Create a new Interface Profile based on the interface

e mA— Puppet Hardware Puppet Hardware S P sentigumen SrinE nest
| SQL DB Resources | Resources Resources | Resources et Conmauration.
o PO _ Y e eth1000 : Virtio neiwork device | Auto Neg = Yes

* ens6 : 82540EM Gigabit Ethemet Controller | Auto Neg

- :n;;oz 82540EM Gigabit Ethemet Controller | Auto Neg

= Yes | bootp-IF
= eth1001 : Virtio network device | Auto Neg = Yes
] Manifests
Iinterface Configuration:
Y, e e eth1000 : datia ( providermnet-a ) | ethemet | PORTS =

= Node eth1000 | MTU= 1500
e ens6 : None | ethemet | PORTS = ens6 | MTU= 1500
e mgmt0 : mgmt | ethemet | PORTS = ens?7 | MTU=

1500
U

* ath1001 None | ethemet | PORTS = eth1001 | MTU=

1500
>0

STARLINGX *Other names and brands may be claimed as the property of others



StarlingX Deep Dive (Not ETSI Required but critical to Edge) o intel) L nE
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- VM HA Acceleration G Com-arairs % Cloud

controller-@:~% ping 172.16, strftime( ™%
PING 172.16.148.152 ( 16, | € 18:52:
64 bytes fro 72.16. 152 q=1 time=0 18:5
64 bytes fro 72.16. 152 =2 time=0 19:52
64 bytes fro 72.16. 152 Q=3 time=0 19:5
M - Akraino Edge Stack X HF - Akraino Edge Stack X + 64 bytes 72.16 152 2qQ=4 time=08 18:52:
= 64 bytes i 72.16. .152 q=5 =63 time=8.23¢ 9:52:
&« c o D 10.10.10.2/project/instances, e @ ¥ ¥y N @ = _4 byt l_ 1 “ . -’ "~ t_" - l_ :"a -
64 bytes i 72.16. 152 Q=6 63 time=0.20 18:52:25
~SstarlingX (= admin 9/19/2018, 5:56:15 PM  C: @) M: m: w: & admin 84 bytes fro 72.16. .152: Q=7 63 time=08.,22 19:52:26
64 bytes frol 72.16. .152: g=8 t 63 time=0.232 19:52:27
ey ik i@ | [ Detsultlimit- || & SPR5H BERE~ 54 bytes from 172.16.14@,152 q=9 tt1=63 time=0.230 10:52:28
o e 64 bytes .16, 152 g=1@ ttl=63 24 18:52:29
FHLE 1ETE o 3 1 _ ) _ - = P
64 bytes .16. 152 g=11 ttl=63 235 18:52: 360
k] e - e N ;{r I 64 bytes from - 152 q=12 ttl=63 AY. :52:31
. afRa £y &= K aJ £ 1 5 4 _ - = a - -
I = s % b ytes fro 152 g=13 ttl=63 . 245 2:32
- £ it = TR S % % ¥ s i s b) - 15 . g o
‘ Fos 2 64 bytes from 172. 152 2q=14 ttl=6 217 12133
& > 04 bytes | . 152 g=15> ttl . :52:34
test 64 bytes from 172 152: q=16 ttl=6 . :52:35
P > 172.16.100.1C From 172.16.130.1 g=46 tion Host Unreachable 53:08
. " 0 test (M1 providemet e s B hova F® =T 18,5 N5l | - From 172.16.130.1 q=47 tion Ho Unreachable :53:08
ound) 495 168.204.110 . T W From 172.16.130.1 q=48 tion Unreachable 53:08
=18 & > vlan200 64 bytes from 172 52 g=49 time=998 ms 53:89
192.168.200.6 64 bytes from 172 52 Q=58 time=0.191 ms 53:89
L1581 - - - ' .
St > 64 bytes from 172 52  seqmwS1 time=0.244 ms 53:16
o tesa (nof test et e R e o =T 18, 57 J———
— 7 found S A N o R R HH ia) mninaieilll I I
") 172.16.100.15 VM Restored in 34s (CentOS, 800M)
iE
Voo e 161G 5574 — pova = AT 1EH,6: HEHP - T
! 22 16.10 2 E T i -rw-r--r-- service-mgmt/sm-1.0.0/src/Makefile 21
2 -rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover.c 452
o -rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover.h 33
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm failover fail pending state.cpp 225 =
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover_failed_state.cpp 72 E—
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover failed state.h 21
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover fsm.cpp 57 I
R t T' -rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover fsm.h 37 .
es Ore Ime -rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover initial_state.cpp 28 I
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover initial state.h 20 |

CentOS 800 M ~3()S -rw-r--r-- service-mgmt/sm-1.0.0/src/sm failover normal state.cpp 7? ] =

-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover_normal_state.h

] -rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover ss.c 206 i C/C++ COdeS in
Clrros 1 2 M ~2()S -rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover ss.h 22 In

-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover survived state.cpp 67 [E— HA source
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover_survived_state.h 21 Code
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover_thread.c 244 I ——
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover_thread.h 33 .
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover_utils.c 51 |
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_failover_utils.h 20 .
-rw-r--r-- service-mgmt/sm-1.0.0/sr¢/sm_main_event_handler.c 18 .
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_process.c 46 N
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_service_domain_initial_state.c 21
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_worker thread.cpp 52 1
-rw-r--r-- service-mgmt/sm-1.0.0/src/sm_worker thread.h 19
-rw-r--r-- service-mgmt/sm-common-1.0.0/src/sm_types.c 41 !
-rw-r--r-- service-mgmt/sm-common-1.0.0/src/sm_types.h 29 |

STARLINGX -rw-r--r-- service-mgmt/sm-db-1.0.0/database/create sm_db.sql 21
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StarlingX Deep Dive (Not ETSI Required but critical to Edge)

- Controller HA Optimization
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- Single Server
- Runs all functions

« Dual Server
- Redundant design

- Multiple Server
- Fully resilient and
geographically
distributable

N/

L\

STARLINGX

Single Server

VM

Compute

VM

Control

Storage

e ]

Dual Server

|
|

<
l
<
H

Compute

Control

Storage

Compute

Control

I
{il

Storage

1:1 Protected Pair of Servers

|
Scalability For The Edge
|

Multiple Server

Top of Rack

] <
I

sand <
I

<

z

< =
I
<

l

Storage

Storage

Test case

Platform Status Restore Time

Stop 1 controller nova-compute

Running but w/ warining

1s

compute

Disable 1 controller nova-

v 15s

Running but w/ warining

Shutdown1 controller Host

K Need manually start
Running but w/ warining Neutron service

v

Fault Management - Akraino Edge Stack - Mozilla Firefox

/n B*3% - Akraino Edge Stack X

. C w
~=starungXx = admin «
mBA >
EEXD *

ABE ST
Platform ~

Software Management

Host Inventory

Provider Networks

Provider Network Topology

Storage Overview

System Configuration

ite >
= >
== >

Fault Management

/» Fault Management - Akr= X -+

@ 10.10.10.2/admin/fault_management/

9/21/2018. 11:19:06 AM  C: @ M: P m:

BIE & 7/ Platform / Fault Management

Fault Management

Active Alarms =14 Events Suppression

Active Alarms: §fJ Criticai: @) Major: @) Minor: Warning:

Show Suppressed Hide Suppressed

Alarm
. Reason Text Entity Instance 1D
controller-1
experienced a
service-affecting
failure. Auto-
recovery in
200.004 = host—controller-1

progress. Manual
Lock and Unlock
may be required if
auto-recovery is
unsuccessiul.
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£ = openstack.
- Inventory Management Gnicom e

N ¥ W b B S’ LT T N F R RT I WD L

BEAT Processor Memory Storage 7| %0 LLDP Sensors Devices

Nodal Configuration
* Network Interfaces (DPDK)

¢ I n Ve n tO ry D I S COVG ry & FIREEE -3 lvcl’an ¥R Neighbors Uses :%d ::t)\.::’rir(s) Bt

Type y

o PhySiCal NICs (# and bandW|dth) ensé  oam ethemet - ensé o ) : MTU=1500

Create Interface Profile

A

® H/W acceleration deViceS fOr edge networking ens7 mgmt ethermmet - ens? e [] ) MTU=1500

Fifh-r 4 0

~StartingX (= admin » 9/19/2018, 2:11:25 PM  C: M: m: w: & admin

-

sx HOSt Detail: controller-0

Platform v

. M | Processor Memory Storage | E3-qm) LLDP Sensors Devices
Fault Management :

Software Management Host Info

Host Inventory Host Name controller-0
Personality Controller-Active
Provider Networks Host UUID 5639580eb-32ab-4890-a29e-5458e0057b27

HostID 1

Provider Network Topology
Management MAC 52:54:00:da:48:ff

Storage Overview Management IP 192.168.204.3
Serial ID None
System Configuration Location Not Specified
Serlal Line Carrier Detect False
e > Created TimeStamp 2018%F 98 138 10:07

Updated TimeStamp 2018398 198 06:09

= >
Administrative State Unlocked
s Operational State =EHR
PEER > oz e
Availability State T H

R > Patch Current True
Reboot Required No
SR > Patch Agent State Idle

STARLINGX
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Among those three open projects, CORD & Akraino are more manture than vCO. CORD & Akraino are
with real codes but vCO is only in PoC stage

Between CORD and Akraino, CORD is with more scope in VNF opensource and white box hardware
integration for central office re-arhiteture. Akraino is more focus on software level and with more ready-to
use edge infra and deployment approach

According to China Unicom’s roadmap, we will keep eyes on those three projects and start some pilot
based on Akraino.

Mapping to ETSI standard, even it is not a mandatory standard , based on the future China Unicom edge
framework , we need put efforts to optimize in MEAO/MEPM modules and integration with VNF/PNF to
get it ready for edge business

StarlingX, the complete Edge stack, is available now to try out as a scalable solution with configuration,

fault, service, software and host management to ensure high availability of user applications.
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Q&A

Thank you!
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