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Introduction

1 While the past has been about -
connecting people, the future is
about connecting things —
improving personal life &
optimizing business process

Programmable things

Connected things

Many things

MUI, a smart wooden plank, an Internet connected plank of wood
= Touch sensitive interface |
=  Built in microphone
=  Google Assistant

Showcased recently by a Japanese company at CES,2019 at Las Vegas

 Global Al market is expected to grow by 36.6 % annually to
US $190.61 billion by 2025

J Gartner forecasts 20.8 billion connected devices by 2020,
business to grow by USS 520 billion in 2021
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Internet of Things

 The Internet of Things is the network of physical objects or things"
embedded with electronics, software, sensors, and connectivity to
enable objects to exchange data with the manufacturer, operator
and/or other connected devices.

- a definition from IETF

 Creating new growth opportunities for business
* Improve employee efficiency

= Deliver better customer experiences
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loT Ecosystem
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Application and software

Analytics

Connectivity

Data Collection

Energy, Health, Transportation ...

SDN, Cloud ...

Machine Learning, Data Mining ...

Security

EEE802.15.4, WirelessHART, ISA100, Wi-Fi, LTE, NB-IOT ...

Data Collection / Acquisition ...

Temperature, Humidity, Camera ....
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loT Business Challenges

* |mplementation and faster adoption (including hardware)
» Lack of standardisation

= Regulation for ethical issues
=" [Interoperability
= Security

=  Connectivity
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Industrial loT (lloT)

1 1oT networks connect people processes and applications so that
business can quickly adapt to changing conditions

J Smart machines are good at

accurately and consistently e

Plant Network

capturing and communicating
data

(1 Has significant potential to
improve automation, industrial

control, supply chain ‘;

bt ¢a ta A H +
o b gt pbef ww

traceability, overall efficiency
and asset performance
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lloT Requirements

 Low latency and ultra reliability

[ Resilience in case of failures

] Flexible and scalable deployment model

1 Supports multiple communication technologies

Process
Control

Product to service

—

Resource /

Asset
Management
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loT Protocols and Standards

(1 Constrained devices requires

optimized versions of
Internet Protocols

Saleclo 0] ENe s 6LoWPAN, 6TiSCH, 6Lo ]

Network

dThe IETF WG specifies key Routing RPL, CORPL ... |

loT standards and guidance,
used by a \variety of

companies, as well as loT : |IEEE802.15.4, WirelessHART,
.. Data Link Layer
standards organizations and ISA100, Bluetooth, NB-IOT..
alliances, to build and
Temperature, Humidity, ]
Camera ....

systems.

specify interoperable
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J The Internet Engineering Task Force (IETF) is a global
community of network designers, operators, vendors, and
researchers that develops Internet protocols

(] GOAL : To make the Internet work better

+ RFC 768 UDP - User Datagram Protocol [1980]

+ RFC 791 IPv4 - Internet Protocol [1981]

« RFC792 ICMPv4 - Internet Control Message Protocol [1981]

« RFC793 TCP - Transmission Control Protocol [1981]

+ RFC 862 Echo Protocol [1983]

+« RFC 1101 DNS Encoding of Network Names and Other Types [1989]

+ RFC 1191 IPv4 Path MTU Discovery [1990]

+ RFC 1981 IPv6 Path MTU Discovery [1996]

» RFC 2131 DHCPv4 - Dynamic Host Configuration Protocol [1997]

+ RFC 2375 IPv6 Multicast Address Assignments [1998]

+ RFC 2460 IPv6 [1998]

« RFC 2463 ICMPV6 - Internet Control Message Protocol for IPv6 [1998]

: : + RFC 2765 Stateless IP/ICMP Translation Algorithm (SIIT) [2000]

? eV + RFC 3068 An Anycast Prefix for 6to4 Relay Routers [2001]
NS + RFC 3307 Allocation Guidelines for IPv6 Multicast Addresses [2002]
+ RFC 3315 DHCPv6 - Dynamic Host Configuration Protocol for IPv6 [2003]

+ RFC 3484 Default Address Selection for IPv6 [2003]

I E T Fﬁ + RFC 3587 IPv6 Global Unicast Address Format [2003]
+« RFC 3819 Advice for Internet Subnetwork Designers [2004]

+ RFC 4007 IPv6 Scoped Address Architecture [2005]

+ RFC 4193 Unique Local IPv6 Unicast Addresses [2005]

+« RFC 4291 IPv6 Addressing Architecture [2006]
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IETF WG

[ Technical work of the IETF is carried out in Working Groups (WGs)

= WGs are the primary mechanism for the development of IETF
specifications and guidelines, many of which are intended to be
standards or recommendations

= Work Groups(WGs) will be chartered with one or more deliverables

o 6LoWPAN - IPv6 over Low-power WPAN ; First IETF loT WG
o ROLL - Routing Over Low-power and Lossy networks
o CORE - Constrained RESTful Environments

[ Most of the work happens online over WG mailing lists
1 In-person interactions take place during IETF meetings
1 Virtual meetings can happen often
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IETF Working Areas

<&
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IETF Culture and Proceedings
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Build Consensus

Socialize and Engage
key persons

Propose new drafts

<

D

e D e D 4 N
Review
Know History Gather IETF and propose
meeting ideas
Mailing lists materials constructively
RFC/Drafts
o A - / N J
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Life Cycle of a draft in WG
Individual
ultiple revisions
draft =/\Ereviews/feedback --------------- Not
Concerns adopted
Adopted j
_ WG LC ‘
IETF WG active draft J "( WG LC state
y reviews
Ceviews Publish new\\\ |
version
WG reviews/feedback LC complete
AD reviews

AD review
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Life Cycle of a draft after LC

Working group doc after LC, or
individual standards track doc

Submit Concerns

— ///
IESG — @ProducD

RFC Publisher
“Last Call” Comments,

v suggestions l

maybe

Published RFC
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IETF 6LOWPAN WG

J IPv6 over Low power WPAN (6LoWPAN)
= Methods for adapting IPv6 to IEEE 802.15.4 (WPAN) networks
= |Pv6 header compression and optimizations for neighbour discovery.

="  Fragmentation, reassembly and routing

MTU Size : 1280 Bytes Maximum Frame Size : 127 Bytes

] RFC4919

"IPv6 over Low-Power Wireless Personal Area Networks
(6LoWPANSs):Overview, Assumptions, Problem Statement, and Goals"

] RFC4944
"Transmission of IPv6 Packets over IEEE 802.15.4 Networks"
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Interoperable implementations and constructs for building 6LoWPAN networks !!

Application Application

v

Transport uDP ICMP

A

Network IPv6 with LoOWPAN

IEEES802.xx MAC Data Link IEEE 802.15.4 MAC

IEEE802.xx PHY Physical |EEE 802.15.4 PHY

Simplified OSI Model 6LoWPAN Stack

= Supports IEEE802.15.4 networks
= Being adapted to Sub- 1 GHz low power RF, Bluetooth & Power Line Control

04-03-2019 ICIRE 2019 17
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Server [¢

2001:1234:1234

ELoWPAN

edge router

=

/ n‘ -

-
-

2001:8765::/48

2001:4321::4567

2001:8765:22:/51

L./L\n

2001:8765::5481 2001:8765:22:1 2001:8765:22::2 2001:8765:22::3

o = Router
O -
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(] IPv6 over the TSCH mode of the IEEE 802.15.4-2015 standard

(6TiSCH)

1 Current Charter Highlights I

Propose Minimalistic Operation to setup a IPv6

network over 6TiSCH network

I T TT A N
!I. 7

a

5]
:

Channel hopping mitigates:
B Multipath fading
B External interference

= Distributed routing over a static schedule using
RPL ——
= Dynamic allocation of cells _J_ | T —
between peer nodes o I L
= Joining Securely L R
= Creating Deterministic Tracks Y et e
= 6TiSCH Architecture | |
" 6top Sublayer E— N
= 6top Scheduling Function
6TiSCH protocol stack 6TiSCH Network
04-03-2019 ICIRE 2019 19
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WIPSeN Project

. Wireless Internet Protocol enabled Time slotted and Channel
hopping Sensor Network (WIPSeN)
d Aim
= Active participation in the IETF draft proposals

= Participation in the IETF discussion groups

= 6TiSCH testbed for evaluating the proposed architecture and IETF
drafts and provide valuable feedback to IETF community
" Propose new IETF draft proposals
= Conduct National Workshops to create awareness
 Funding Agency

=  Ministry of Electronics and Information Technology (MeitY),
Government of India

04-03-2019 ICIRE 2019 21
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IETF WG’s of Interest -

6TiSCH IPv6 over the TSCH mode of IEEE 802.15.4¢

Routing Over Low power and Lossy networks

DetNet Deterministic Networking

6Lo IPv6 over Networks of Resource-constrained Nodes

04-03-2019 ICIRE 2019 22
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Active Participation in the IETF draft proposals """

J WG mailing list discussions

Actively participated in the 6tisch, roll, detnet and 6lo WG mailing list

discussions where we proposed valuable suggestions and provided feedback
to the existing drafts.

= Transmit Power Control proposal in the 6top layer was well received.
Invited to write proposal for IEEE 802.15.4

http://www.ietf.org/mail-archive/web/6tisch/current/msg03969.html

= Participated in more than 8 IETF draft proposals and received positive
response from authors and working group members

(J WebEx meetings

Actively participated in bi-weekly WebEx meetings
https://bitbucket.org/6tisch/meetings/wiki/170623 webex

04-03-2019 ICIRE 2019 23
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Participation in IETF Meetings

IETF 96 — lIREF Fellowship

e Team members attended the IETF96 meeting held at Berlin, Germany

IETF 97 — Remote participation

e All the 3 drafts co-authored by us were presented during this meeting
e AODV-RPL draft has been adopted by ROLL WG

IETF 98 — IIREF Fellowship
e Ateam member attended the IETF98 meeting held at Chicago, USA L\

4 =
&

IETF 99 — Remote participation

e Remotely presented the draft and OpenWSN work to 6TiSCH WG

IETF 100 — ISOC Fellowship
e Ateam member attended IETF100 meeting held at Singapore

IETF 103 — ISOC Fellowship
e Team members attended IETF 103 meeting held at Thailand

04-03-2019 ICIRE 2019 24
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New IETF Drafts

3 IETF drafts proposed

(d Packet Delivery Deadline time in 6LOWPAN Routing Header

WG . IPv6 over Networks of Resource-constrained Nodes (610)
Area : Internet Area (int)

d Asymmetric AODV-P2P-RPL in Low-Power and Lossy Networks (LLNs)

WG : Routing Over Low power and Lossy networks (roll)
Area : Routing Area (rtg)

1 Scheduling Function One(SF1) for hop-by-hop Scheduling in 6tisch Networks

WG : IPv6 over the TSCH mode of IEEE 802.15.4e (6tisch)
Area : Internet Area (int)

04-03-2019 ICIRE 2019 25
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Research in lloT leading to an IETF draft ©<°f¢

Research being carried out in 1ISc for
developing algorithms for time
critical application traffic

Algorithms assume packets carrying
deadline information

Encouragement from WG members
including Pascal Thubert, Thomas
Watteyne, Shwetha Bhandari and others

Proposed deadline time as part of 6Lo
header over mailing list

Research

problem

IETF problem
statement

IETF draft

04-03-2019 ICIRE 2019
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Packet Delivery Deadline time in 6LoOWPAN Routing Header

= Draft proposed in 6Lo Working Group

= Link : https://datatracker.ietf.org/doc/draft-ietf-6lo-deadline-time/

= Draft revisions were presented in IETF97, IETF98, IETF99 meetings
= Implemented the draft in OpenWSN which has been integrated with the OpenWSN

main distribution and is available for free download

6lo Lijo Thomas
Internet-Draft C-DAC
Intended status: Standards Track S. Anamalamudi
Expires: April 18, 2019 SRM University-AP

S.V.R.Anand

Malati Hegde
Indian Institute of Science
C. Perkins

Futurewei \ e —
October 15, 2018 Adopted Completed Under IESG
Packet Delivery Deadline time in 6LoWPAN Routing Header by WG / AD rEVieW reVieW
draft-ietf-6lo-deadline-time-03

This document specifies a new type for the 6LoWPAN routing header
containing the delivery deadline time for data packets. The deadline
time enables forwarding and scheduling decisions for time critical
IoT M2M applications that need deterministic delay guarantees over
constrained networks and operate within time-synchronized networks.

Abstract

04-03-2019 ICIRE 2019 27
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Asymmetric AODV-P2P-RPL in Low-Power and Lossy Networks (LLNs)

= Draft proposed in ROLL Working Group

= Link : https://datatracker.ietf.org/doc/draft-ietf-roll-aodv-rpl/

= Draft revisions presented in IETF 96,97,98,99 meetings

= Implemented the draft in Contiki OS

ROLL S. Anamalamudi
Internet-Draft SRM University-AP|
Intended status: Standards Track M. Zhang
Expires: April 21, 2019 Huawei Technologies
C. Perkins

Futurewei

S.V.R.Anand

Indian Institute of Science

B. Liuy

Huawei Technologies
October 18, 2018 Adopted

Asymmetric AODV-P2ZP-RPL in Low-Power and Lossy Networks (LLNs)
draft-ietf-roll-aodv-rpl-85

Abstract

Route discovery for symmetric and asymmetric Point-to-Point (P2P)
traffic flows is a desirable feature in Low power and Lossy Networks
(LLNs). For that purpose, this document specifies a reactive P2P
route discovery mechanism for both hop-by-hop routing and source
routing: Ad Hoc On-demand Distance Vector Routing (AODV) based RPL
protocol. Paired Instances are used to construct directional paths,
in case some of the links between source and target node are
asymmetric.

04-03-2019 ICIRE 2019 29
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Scheduling Function One (SF1) for hop-by-hop Scheduling in 6tisch Networks

= Draft proposed in 6TiSCH Working Group

= Link : https://datatracker.ietf.org/doc/draft-satish-6tisch-6top-sf1/

= Draft reviewed in IETF 96, 97 meetings

Abstract

Function One"

6tisch S. Anamalamudi
Internet-Draft Huaiyin Institute of Technology
Intended status: Standards Track B. Liu
Expires: April 30, 2018 M. Zhang

Scheduling Function One (SF1l): hop-by-hop Scheduling with RSVP-TE in

This document defines a 6top Scheduling Function called "Scheduling

resources hop-by-hcp through the Resource ReserVation Protocol -
Traffic Engineering (RSVP-TE). SF1 uses the 6P signaling messages
with a global TrackID to add or delete the cells in L2-bundles of

Huawel Technologies

AR. Sangi

Huaiyin Institute of Technology
C. Perkins

Futurewei

S.V.R.Anand

Indian Institute of Science
October 27, 2017

6tisch Networks
draft-satish-6tisch-6top-sfl1-04

(SF1) to reserve, label and schedule the end-to-end

Individual

Draft

04-03-2019
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6TiSCH Testbed Activities

J Hardware
" OpenMote pr TN
= WiSMote |
= Telosb ;_m;_'__?_ﬂ_'—._'_}_,“.__;___—:
A Software e
= ContikiOS e
= OpenWSN

JSimulation Environment

= Cooja
= Python Simulator
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6TiSCH : Implementation of 6top layer

1 6top layer implementation on Contiki OS

=  Designed and implemented the 6top layer on Contiki OS and validated the same
using OpenMote Hardware and Cooja simulator
= Contributed the 6top layer code to Contiki OS

' ' — 6P_ADD_REQUEST
: I Application I :
- _I’EE ————————— e 6P_ADD_RESPONSE
-I
g N SN EN OGN W SR N S . my
__________ ,aommEmEEEEEEE R '4 ~
e =\ \ ’ 3
! | e [ come || pana | [SOWPN| g | Pl once || cow || pana || SOWPANTH gy |3 | ne || o || pana | |SOWPAN| gy | 1
I ND l I ND ) : ND |
: P W6 I : uo icpg : : UoP ICMPS :
| ! | ] I |
I 1 I [ % I
| 1 ) )
I " | ) I |
I SLOWPAN HC . [ GLOWPAN HC ) i SLOWPAN HC I
| 1 | | ] |
|
: I~ —— N R e oo |
I i I | I |
\ IEEE 802.15.4-2015 [TSCH ; L} IEEE 802.15.4-2015 /TSCH I \ IEEE 802.15.4-2015/TSCH ]
\J ¢ /
~ s am o Ee e Ew o Em B L e B e e e e A T
BBR Parent Node Leaf node
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ROLL : Implementation of AODV-RPL

U Implementation of AODV-RPL on Contiki OS
O For supporting delay sensitive loT applications, a basic debt-based scheduling algorithm
was designed and implemented on 6TiSCH simulator

My simulation - Cooja: The Contiki Network Simulator

Eile Simulation Motes Jools Settings Help

© Network

=0

Simulation control
S ——

Notes .. X

View Zoom

Mote output

RulaSpeed it Enter notes here

File Edit View

Time: | Mote | Message

12:03.914 1ID:1 TSCH: enqueue EB packet 35 16
12:04,034 ID:1 TSCH: {asn-0.bc08 link-0-11-0-0 ch-15} bec-0-0 35 tx
12:04,035 ID:2 TSCH: {asn-0.bcG8 link-0-11-0-0 ch-15} bc-0-8 35 rx
12:05.588 ID:2 TSCH: enqueue EB packet 35 18
12:05.686 ID:2 TSCH: {asn-0.bc76 link-0-11-0-0 ch-26} bc-0-8 35 tx

12:02.217 1ID:2 TSCH: {asn-0.bb8f 1link-0-11-0-0 ch-20} bec-0-0 35 tx 0,
12:02.218 ID:1 TSCH: {asn-0.bb8f link-0-11-8-0 ch-20} bc-0-0 35 rx 2,

st 0-1
edr 7

, st 0-1
. dr g, edr @

, st 6-1
12:05.686 I0D:1 TSCH: {asn-0.bc76 link-0-11-0-0 ch-26} bc-0-8 35 rx 2,

edr 7

Time: 12:08.981

Start Step Reload

Speed: 2143.85%

Radio messages: showing 463/463 packets

File Edit Analyzer View

No. | Time | From | To | Data |
450 TITS7 U0 T T UXUUESLDAE FRFFOLUE UOUOEU. . 4
457 11:58.741 2 1 37: OxOOEBCDAB FFFFO200 000000. ..
458 12:00.723 1 2 37: OxO0EBCDAB FAFFOLO0 000000, ..
459 12:02.210 2 1 37: OxOGEBCDAB FFFFO200 000000, ..
460 12:04.026 1 2 37: OxO0EBCDAB FAFFOLO0 000000, ..
461 lz:05.678 2 1 37: OxO0EBCDAB FFFFO200 000000, ..
462 12:07.330 1 2 37: OxOOEBCDAB FFFFOLOG 0GO0GO. ..
463 12:09.477 2 1 37: OxO0EBCDAB FFFFO200 000000... |¥

Filter:

Packet data (37 bytes)

ODEBCDAE FFFFO200 00000000 OCC1003F 11880614
7CB830000 0001011C 0001C800 011BOOFG 07
Cross-level packet data (37 bytes)

OOEBCDAE FFFFO200 00000000 OCC1O03F 11880614 .............. oo
70830000 0001011C 0G0LCS00 OL1BOOFS 07

=

ﬂmelme showing 2 motes

File Edit Wiew Zoom Events Motes

1
2

6tisch network simulation on Cooja simulator (Contiki OS)

Testbed setup @ CDAC

04-03-2019
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6Lo: Implementation of Deadline Draft

(] 6Lo packet expiration draft implementation on OpenWSN

= Implemented our 6lo draft “draft-lijo-6lo-expiration-time-04" in OpenWSN

https://github.com/openwsn-berkeley/openwsn-fw/pull/355
https://github.com/openwsn-berkeley/openwsn-sw/pull/150

hub.com/openwsn-berkeley/openwsn-fw/pull/355

usiness  Explore  Marketplace ici Sign in o1 Sign up

= Contributed to the OpenWSN open

H openwsn-berkeley / openwsn-fw @Watch | 41 | estar | 73 YFork 186

source distribution cote | Frratreaen @ | Birrecs® Lt meigts

= |Implemented Earliest Deadline = Join GitHub today

GitHub is home to over 28 million developers working together to host
and review code, manage projects, and build software together.

First scheduling algorithm e

FW-656. 6LoRH deadline option implementation. [ new e |

‘ i~ Merged i’ngtengfei merged 17 commits into openwsn-berkeley:develop from shalurajendran:expiration_time on Jun 22, 2017

Su bmitted Merged to t&d Conversa tion 22 -0 Commits 17 B Checks 0 Files changed 25 +1,142 -93 mmEm
. b . ) X
to G ItH u /ma I n StaCk ﬁ shalurajendran commented on Jun 15, 2017 Contributor Reviewers
reviews

Implementation of the IETF draft "Packet expiration time in 6LoWPAN Routing Header"

The draft proposes to include packet expiration time in the packets which helps in realizing delay sensitive
I licatinne Auar fima eunchranizad nehunrke aich ac Aticch No one assigned
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SCHCT
cDAC

Workshops

O “IETF Participation and Emerging Industrial Networking Technologies” was held at
lISc, Bangalore.

L “Realising Anything as a Service in loT : Technologies and Standards”, was held at
C-DAC, Thiruvananthapuram.
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. COMNC
Contribute to IETF ?
Identify the Understand
correct the current
Working activities of
Group (WG) the WG
Do Build
Implement tructi relationship
WG drafts and c:)en\fier\:/(s: :)er with WG Chairs
provide feedback . .. and Key
existing drafts Members
Propose
solutions
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IETF Fellowships

Indian Internet Research and Engineering Forum
https://iiref.in/fellowship

Internet Society Fellowship
https://www.internetsociety.org/
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ISR

. CDAC
Conclusion
Participation in standardization
process
Improve Indian participation in
IETF e
Digital India

Power To Empower

With the release of new Standards

Indian Companies to release new

products & solutions quickly

India to be a global player in
world business
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on a 6TiSCH Network

Demonstration Session

Centre for Development of Advanced Computing (C-DAC), Thiruvananthapuram
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OpenWSN

= A project created at University of California Berkeley
and extended at INRIA and at Open University of
Catalonia

= Aims at providing open-source implementations of a
complete protocol stack based on Internet of Things
standards

EBERMKELE Y )

= OpenWSN can be runin
= Simulation mode
= Real hardware modules

https://openwsn.atlassian.net/wiki/spaces/OW/overview lrrzia —
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SCHCT
cDAC

Demo

Multi-hop 6tisch network demonstration using OpenMote
hardware

Implementation of draft-ietf-6lo-deadline-time on a 6TiSCH
Network
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6TiSCH Minimal Network

O Cell parametrs
= Slot_offset
= Channel_offset
= Link_option
- O Cell Types
13 B A * Hard cells
B AD
ﬁ | D-G | = Soft cells
.| 103 | B-E B e
g 2 0 BF| O slot duration : 10ms (ASN)
5 7 P oG
5| 6 | D-G | .c| & Enhanced Beacons carrying Information Elements (IE
% im — B Ac ying (IE)
u
2l 3 D] SyncIE‘
2 =  TSCH Timeslot IE
1 .
0 = Channel Hopping IE
| 0 1 2 3 4 5 6 8 9 10 11 ASN ... ] Frame & Link IE
< > -
| Slotframe _>{ O RPL: Non Storing Mode
Timeslot
Time offsets ;
Time Slotted Channel Hopping (TSCH)
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OpenWSN Implementation on Real Hardware

6TiSCH Multi Hop Network Formation using OpenMote @

OpenWSN - Mozilla Firefox

Kickstart Linux - Op... x LTINS

€ ) @ | 127.0.0.1:8080/routing

22 Motes
Current RPL Routing
13 Event Bus
= Topology ] 9F4E v
a
aa Routing
9EF3 84D0 ED2F
& Decumentaton A OpenMote-  gyenBattery OpenBase

CC2538

90EA

Reference link : https://openwsn.atlassian.net/wiki/spaces/OW/pages/29196302/Kickstart+Linux
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wSh
, . COAC
Deadline Draft Implementation

O The draft specifies expiration time of an IPv6 data packet

e E— E— E— E EE EE EE EE EEE EE EE EE S EE EE B mE S Ea mE ma S ma Ea Eee mee me

{ \
|

: CoAP HTTP 04.- TRAN :
I B I
- L !
N o o mm mm o o e e o e o e e e e o -

e 1
: RPL 03b - IPv6 I
e (
. 6LoWPAN 03a - IPHC !
e e e e e e e T T T T T T T T T T T T 1

e E— E— E— E EE EE EE EE EEE EE EE EE S EE EE B mE S Ea mE ma S ma Ea Eee mee me

OpenWSN stack
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OpenWSN Simulation

] Developed two UDP applications to monitor the network performance in
meeting the packet deadline

Monitoring Transmitting
Node Node

Root node ' . L. I
| Command to initiate packet transmission |

UDP packets

@ Transmitting _
node —

Reference link : https://github.com/openwsn-berkeley/openwsn-fw/tree/develop/openapps/uexpiration
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Thank you ...

- Team WIPSeN




