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TAKING A CLOSER LOOK AT IRATI

RESEARCH QUESTIONS

» How does RINA solve the multihoming problem?

» What are the problems with multihoming and mobility in
the current Internet?

» What kind of solutions are proposed to solve the
multihoming/mobility problem in the current Internet?

» To what extend is multihoming/mobility implemented in
the IRATI implementation?
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- Host.
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performance
"Rest of the Internet"
improvements, or to

reduce cost

Destination Network

» Mobility

» “Special kind of
multihoming”

Destination Host
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A BRIEF INTRODUCTION OF THE MULTIHOMING PROBLEM

» 1972: Tinker Air Force Base joined ARPANET
» Connections to two IMPs for redundancy
» Problems with routing algorithm

» Naming the interface, not the node
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A BRIEF INTRODUCTION OF THE MULTIHOMING PROBLEM

Multihomed Host Multihomed Host
O O
g g
Interface A Interface B Interface A Interface B
1 230/24 4560/24 1 230/24 4560/24

» What happens when one of the interfaces fails?
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A BRIEF INTRODUCTION OF THE MULTIHOMING PROBLEM

=/

Mobile Node

1.2.3.10/24
Home Network Other network

1.2.3.0/24 4.5.6.0/24

» Mobile Node connected to its own “"Home Network”
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A BRIEF INTRODUCTION OF THE MULTIHOMING PROBLEM

Mobile Node
1.2.3.10/24
Home Network Other network
1.2.3.0/24 4.5.6.0/24

» Mobile Node starts moving around
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A BRIEF INTRODUCTION OF THE MULTIHOMING PROBLEM

Mobile Node
4.5.6.10/24

Home Network { =———— Other network

1.2.3.0/24 4.5.6.0/24
» Mobile Node connects to “Other Network”. What happens?
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A BRIEF INTRODUCTION OF THE MULTIHOMING PROBLEM

» 1978: TCP/IP was split

» TCP - Creating segments

» IP - Transmitting individual segments
» Big consequences for the Internet

» Layers are dependent on each other
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A BRIEF INTRODUCTION OF THE MULTIHOMING PROBLEM

Transport Layer

Transport Layer

Internetwork Transport Layer

Network Layer

Network Layer

Data Link Layer

Data Link Layer ’
(b) The Internet layers after getting rid of NCP

(a) The Internet layers before getting rid of NCP

» Before 1983: TCP/IP running over NCP

» 1st January 1983 - Flag Day: TCP/IP takes over!
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A BRIEF INTRODUCTION OF THE MULTIHOMING PROBLEM

» 1982: Jerry Saltzer describes naming and binding of
network destinations

» Left: reality; Right: ideally

Application
Application —  Name
Socket (local) — |
) Node Address
IP Address — |
D Point of Attachment
MAC Address | |7\« A ddrecs

http://rina.tssg.org/docs/FutureNetTutorialPart2-100415.pdf
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CURRENT “SOLUTION" TO THE MULTIHOMING/MOBILITY PROBLEM

» Multihoming IPv4/IPvé: > MObility:

» Multiple physical connections to
two different providers

» Multihoming IPvé: » Mobile IPv6
» SHIMé6

» Mobile IP

» LISP

» Other solutions:

» MPTCP
» SCTP

» HIP
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PROBLEMS WITH CURRENT SOLUTIONS

» More complexity
» Decrease efficiency
» Does not actually solve the cause of the problem

» Will not scale
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RECURSIVE INTERNETWORK ARCHITECTURE

» Programmable networking approach based on IPC
» High scalability
» Multihoming
» Built-in Security
» Seamless access to real-time information

» And more...
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RINA: IPC MODEL

» Inter Process Communication (IPC)

» “Networking provides the means by which processes on
separate computer systems communicate, generalising
the model of local inter-process communications”
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RINA

IEEE 802.1q (L2)

IEEE 802.1ah (L2)

10GBASE-ER (L1)

The complex reality
(just an example)

TCP(L4)
IP(L3)
IEEE 802.3 (L2)
VXLAN(L2)
Transport (L4) UDP (L4) DIF (IPC)
Ner?rk (L3) P (3)
Data link (L2) P (3) DIF (IPO)
PhYSic.a' (t) IEEE 802.3 (L2) Shim DIF (IPC to PHY)
Th;sgg; e MPLS (L2.5) RINA

http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6786609
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RINA: MULTIHOMING

» Each node has its own address

» A node can have multiple connections, each having a separate address

» Aroute to a destination node address is a sequence of intermediate node addresses

(N)-IPC Process

4 )

Port-ID (N)-Address Port-ID

>~ -
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IRAT

» Investigating RINA as an Alternative to TCP/IP
» European Project (Framework Programme 7)

» Make enhancements of RINA architecture reference model
and specification

» Focussing on DIFs over Ethernet
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PRISTINE

» Closely related to IRATI
» European Project
» Creates programmable functions for congestion control

» Facilitating more efficient topological routing and multi-
layer management

» Continuation of work IRATI
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EXPERIMENT

» Testing multi-DIF environment

» Testing with IRATI Demonstrator and VMs with compiled
stack (pristine-1.5 branch)

» Testing if IRATI supports multihoming

UNIVERSITY OF AMSTERDAM wﬂ'
X



TAKING A CLOSER LOOK AT IRATI

EXPERIMENT _ Pesswoe

Upstream

"The Internet"
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Provider "KPN" 1

EXPERIMENT

Node 1 Node 4 Node 3

/ RINA

echo
Client

o

Provider "Ziggo"

O

D N B

Shim DIF over Eth L Shim DIF over Eth o Shim DIF over Eth
VLAN 400 L VLAN 300 . VLAN 500

M. j _____________ \ ______ , N j _____________ K _______ N / _____________ K _______ k

/
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Provider "KPN" 1 Provider "Ziggo"
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EXPERIMENT

Node 1 Node 2 Node 3

/ RINA
echo echo
Client Server

e o l ____________ J ...........
’ N , \ ’ \
1 1 \
! 1
! 1

Shim DIF over Eth Shim DIF over Eth Shim DIF over Eth
VLAN 100 : VLAN 200 Vo VLAN 500

_ o N YA N/ N /
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RESULTS

IRATI Demonstrator: Free Memory

400
I

» IRATI Demonstrator keeps
consuming memory until

300
I

crash

» VMs with compiled stack did
not show this behaviour

Free RAM (MB)
200
|

100
I

» Mapping of applications is

static
4 RINA tOOIS CIO not Support (I) 1(I)o 2<I)o 3I)o 4(I)o 5(I)0 6(I)O 700
registering at two DIFs at the fime (¢

same time (yet?)

UNIVERSITY OF AMSTERDAM @ET
X



TAKING A CLOSER LOOK AT IRATI

RESULTS

» DIF allocator will be properly implemented by
H2020 ARCFIRE Project

» PRISTINE project further investigates and develops routing
algorithms and routing information dissemination
strategies that optimally exploits RINA's support of
multihoming for load balancing and rapid recovery
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CONCLUSION

» Current Internet has some serious problems, including the
multihoming problem

» Current solutions for multihoming/mobility create a more complex
Internet and do not solve the actual problem(s)

» Since Klomp/van Leur’s research in January a lot of improvements
have been made in IRATI stack, yet still very experimental

» At this moment IRATI is not able to do multihoming yet

» Mapping of applications still static
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FUTURE WORK

» Documentation is still quite poor
» DIF allocation is still static...

» RINA tools are not able to register to multiple DIFs at the
same time (yet)

» PRISTINE and H2020 ARCFIRE are actively improving IRATI
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