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Pre-MODERN prototype

gtgdent)semester prototype (Akhilesh Mantripragada & Abhyuday Polineni, Columbia Computer
cience

Try it yourself: north.e164.space (currently hibernating)
Fully distributed cloud-based system (currently, 3 servers)

Ensures that only one entity can access a number at one time
° resolves simultaneous access by majority vote

> but assumes cooperative (non-Byzantine) nodes

Number Allocation Project: Please login as a Subscriber or Admin User to allocate new numbers,
edit existing numbers or port numbers.

No single point of failure
Agnostic on per-number meta data ) &

PIN-based porﬁng model Subscriber Access System/Number Admin Access
o consumer gets or sets PIN via web page
o provides PIN to gaining carrier



CRUD
(create, read, update, delete)

Client Request Database Tables .
~ _Response Client Request . Database Tables
TG N | ~_ “\_Response
\‘\ \\.. ? ﬂ -\\i\’ ; ? ﬂ
Reqguest S | |PHPWeb Server — Python Daemon \\\
.\ | Front-End Interface Back-End Protocol Request \\\ | [PHP Web Server K Ly oDIDgemon
N Front-End Interface Back-End Protocol

Internal Structure of a Distributed Node \

Paxos + management
(HTTPS)

Internal Structure of a Distributed Node




Phases

Consensus Allocation

Recovery

(who?) (gossip)

qguery neighbor for log since
last update (- max. time diff.)




Roles (= simplified real world)

Responsible for Can create which | Can allocate Can port what?
roles? what?

Subscriber Number - one number their number

OCN number administrator OCN - numbers for any number within

(“carrier” OCN OCN

OCN manager OCN OCN administrator numbers for any number within
OCN OCN

System administrator any OCN OCN manager OCNs, area any number

codes




Paxos for distributed consensus

Collision (mainly) a problem during allocation of numbers
> assume that number holder will coordinate update operations

> but could apply distributed consensus to updates as well (= overhead)
Any registrar can allocate any available number

Rely on quorum =N/2 +1
> N (registrar count) is assumed to be known and relatively static

> does not need to track minute-by-minute liveness Paxos Node

° uses heartbeat v\

Proposer Acceptor Learner




Simplified consensus

OCN 16: “claim 212 939 7042”

OCN 16: “l won the vote!”




Simplified consensus

OCN 16: “claim 212 939 7042”

> OCN 42: “claim 212 939 7042”
OCN 16: “l won the vote!” gossip or direct -




Simple porting

PIN 1234

“port N to me — PIN 1234”
“N has moved to carrier HF”

prototype: send PIN via SMS or call (Twilio)

registrars




NUM ALLOC

Prototype

Home
Show 10 § entries Search by Number, OCN, Location, SPID, or Service Indicator:
Admi i i
min i Number A CNAM OCN Assignee Location Collect Serylce Type Log b
Indicator En
mber List
New Numb ; A Columbia A : :
i New Number 2015926696 Henning Schulzrinne 1510 University Leonia, N) 07605, USA allow 1 mobile Log Viev
A Number
List i
s 2106396367 :‘Akh"e.sr' . 4 China Tel. Co. LNJEX” York, NY 10025, allow Private mobile  Log Viev
a Code List antripragada
nage System and
ber Admins 2106396368  Akhilesh 42 Dixville Tel. Co. B:;’\V LS allow Private mobile Log Viev
et Password
Profile 2106396369  Akhilesh 2 42 Dixville Tel. Co. Hew York, NY 19035, allow Private mobile Log Viev

USA




Prototype

Home

Edit Details
Alloted 2015926696
Number
CNAM Henning Schulzrinne

OCN
Information

Assignee
Information

Certificate

Zip Code

Location

Operating
Telephone
Company
(0TQ)

1510

Columbia University

Certificate Link Choose File No file chosen

07605

Leonia, NJ 07605, USA

1234




Number data structure

Field Type

id INT
number BIGINT
cnam VARCHAR
ocn VARCHAR
assignee VARCHAR
certificate LONGTEXT
locaticn_zip VARCHAR
location VARCHAR
otc VARCHAR
rao VARCHAR
bsp VARCHAR
collect ENUM
alt_spid VARCHAR
service_indicator VARCHAR
reachability VARCHAR
type ENUM

gusi VARCHAR
pin VARCHAR
password VARCHAR
accesscode VARCHAR
created_at TIMESTAMP
updated_at TIMESTAMP




Implementation

Front end APIs: Google Maps, Mandrill (email), Twilio
> HTML 5 (SMS + voice)
° CSS 3

o JavaScript/Jquery
o Twitter Bootstrap

Back end
o PHP (front end)

o Laravel (PHP Framework)
o Python (messaging)
> MysQL



