How to build a FttH network

A story about Paxio and Open Fiber




About us

Paxio is a small ISP in the Bay Area.

AS36734
Founded 15 years ago by Phil Clark.

We have our own fiber in Oakland/Emeryville/Berkeley etc.



A brief history

Got started by working with builders.
Developers pay for installing ftth.

Paxio would connect it to the internet somehow.



Version 1.0

All separate locations.

Uplinks from Tl to fiber from partners.



Housing market collapsed

Changed to on-demand 1installation.
Customer would request fiber to a certain location.

We would quote a price. If customer agrees, we lay the
fiber.

(Customer pays, Paxio owns+operates the fiber)

(Eurofiber model in NL)



Invested in automation early

BECS & Packetfront.

Add picture of BECS/BBE. Maybe a demo?



paxioadmin
BBE Administrator

+ Add Customer
Current customer: Current Customer ID: 137269 W Delete

Provisioning v Inventory v Troubleshooting Tasks Reports v Billing v Ticketing v

Service Provider: | 365DataCenters j’ @ Copy ‘

Overview ‘ Customer ‘ Subscriptions ‘ Tickets ’ ‘ v Default Tab
Customer— Contact Address !
Customer ID: 137269 85th-1400:P01.9 -le
Customer Type: Individual j Port Label: 65th-1400:P01.9

ZIP Code: 94608

Apartment: P01.9
First Name:

Street: 1188 64th St
Last Name:

City: Emeryville
SSN:

Notes:
Additional Information:

Country:
Cell Phone:

Installation Date:
Home Phone:
Fax: # Edit
E-mail:

—Self-Service Info

Self-Service Number: 100041322

’ @Delete ¥ Close |




Network Customer Equipment Tickets Subscriptions

Node Name: core01-emy01
Node Model: MX104 3D Universal Router
u p MAC Address: n/a
Uptime: 133w2d2h12m36s
IP Address:
Ad m | Nn u p Interface Name: vid2009
Endpoint Id: ae0/vid3429/vid2009.core01-emy01
LI n k u p Interface Role: customer.aggregation
Uptime: 2514w2d5h30m39s

n/a Mbps

No. of Input Errors:



up

Admin up
Link up
1 Gbps

Timestamp

2018-04-18 00:29:25
2018-04-18 00:26:03

Node Name:
Node Model:
MAC Address:
Uptime:

IP Address:

Interface Name:
Endpoint Id:
Interface Role:
Uptime:

No. of Input Errors:

IP address Mac address

..216/29
.216/29

cas01-65thSt1400-emy
alu6450
n/a

2d14h3m27s

MgmtVLAN( )

1/9
1/9.cas01-65thSt1400-emy
customer.running

n/a

BBE Service

Residential Internet Add-on Static /29:Paxio
Residential Internet Add-on Static /29:Paxio

IP Address information



BECS GUI - avermeer @ paxio secondary [http://64.201.245.60:4490] (3.12.3)

Session

Find Edit

Job  View Help

PES 2339 DEHXEE W Qe[ H

Name

=@ Root node
]T Junos network owner AS number
IT Migration status

<

@ IPResources

8 Product kits

- Services

- Templates

-] San Francisco Bay Area

NAR CPE setup

..... 3 paxio

{? aos_sys_conf
i@ IP Resources

o @@ LMIDHCP

;- Static IP Scopes
i [ 01 PAXIO Network - Not BECS Manage
H-- (] 02 40 Gig Network

i [] 03 Network Edge - Not BECS Managed
[ ] 04 ASR Clusters

g (] 05 MPLS - Not BECS Managed

]U 10 Network Core

i [] 12 Test Lab - Not BECS Managed

i) 15 Legacy - MX-Alcatel - DO NOT DELI

OO IO e O OO o IO O e OO O O e O e O

]U 16 Legacy - Out of BECS

All

Current job

Root node

&

San Francisco Bay Area]

Time 03 From Subsystem

06/02/18 09:41:00 IAMER NEIGHBOUR
06/02/18 09:40:00 IAMER NEIGHEOUR

Cell

Instance

secondary
secondary

Severity

Notice
Natice

Text

3288.2b90.755¢ on becs-legacy-secondary.sjc02.paxio.net unable to connect to 64.201.245.55:4489: Connecti
3288.2b%0.755¢e on becs-legacy-secondary.sjc02.paxio.net unable to connect to 64.201.245.55:448%: Connecti

06/02/18 09:41




PacketFront ASR switches

e



Move from Packetfront to Alcatel

We were the only US customer for PacketFront.

Packetfront switches no longer able to export to US. (FCC
requirements).

Switched to Alcatel Omniswitch.



Alcatel Omniswitch




Version 2.0

Tying everything together.

Network in the south bay, network in the east bay.



Version 3.0

Move to a single network.
Alcatel Customer Attach Switches.

Alcatel/Nokia MPLS switches.



Typical deployment

]

B —————e E




S
Y ¢
Noptdh




\\ L

/ ‘/‘ M




4

40-Q4 100GHzDWDM

Wl (8558 z O

4=




Version 4.0

40 gbit ring around the bay area.
All juniper network in the core.

Provisioned with Ansible and Netbox.
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Version 4.0

Problem with 40G optics: only 25km reach.

Not enough for some links. Resort to 4x10GE.



MDU deal

Create city rings that connect to the bay area ring.

Connect a lot of MDU’s 1in rings.



Golden Gate Berkeley

Altamont

Livermore

National .
Recreation 3 ‘ ¢
Area o L \ Diablo
480/ (@)
~ Tassajara
.San Franci_co San Ramon
Alameda
680
(€D
San . 2andro
Dublin
Daly City T *Castro Valley AS50¢ Lo
(101}
South'san Navnard Pleasanton
Franci co
San Brur:
Pacifica (35
. Unin City Sunol
238
San Jtateo =
@ rremont
) i (D]
N Bair Island *
Don Edwards
ELCranada {250 5 San Francisco
Redwodd City Bay National
Half [€D) Wwildlife...
Moon Bay
~alo Alto )
— N |Ipitas
D] @
: Mountan 884
Lobitos View :
@ @ = *
: hand San Jose
San Gregorio e da Cuporing o
Campbell
7
Saratoga
e Pescadero D,
Satelliet C GO gle =

Kaartaoeaavence @©20182 Conale

VVeraenicde <taten

vV onrwaarden

Ulmar
Mendenhal
Springs
Joseph
D. Grant

County Park

Feaedbhack vaerenden



Move to Open Fiber

Atherton gets connected.

Whole city at once.

Investor pays and owns the fiber.



CPE’s for different customers




Thank you

Questions?
Arnoud Vermeer
@funzoneq

avermeer@paxio.com



