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Outline

Motivation, justification, and history of XTP
Protocol procedures, packet structures, and packet formats

Network addressing, encapsulation, and multicast

The XTP Engine

Discussion
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Background
What design, implement, and evaluate

a new transport protocol

Who international group of researchers
and implementors in the U.S., Canada,
and Europe

Why traditional transport protocols designed

for an era when bandwidth was low
and error rates were high

Why now fiber optics, FDDI, gigabit networks,
advances in VLSI technology, etc.,
represent a fundamental paradigm
shift for transport protocol designers

background
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Mandate

(1) to understand the transport problem in a fundamental way by
examining what functionality and performance must be provided
by a modern transport protocol

(2) to devise a new transport protocol which could meet those
objectives

(3) to make the design public in support of open systems, and to
reflect the comments, suggestions, and recommendations of the
larger protocol community

(4) to implement the protocol in software (for versatility and
experimentation) and in hardware (for performance)
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Network Subsystem Processing

Conventional approach is to make the host support both
application programs and network processing

Alternative is to move network processing onto a front-end
processor

Network processing includes
e protocol processing (multiple layers)
e data movement
e buffer management
e operating system interface
e application program interface

e transmitting to and receiving from the physical
network

e device handling

™~

subsystem
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Caveats

Off-host network processing is not a guaranteed win
Considerations:

e speed of backplane bus

e front-end processor’s contention for bus

e number of data copies required to move information

e number of hardware interrupts generated

e shared memory vs. message passing architecture

e efficiency of host operating system

e subtle interactions when using a device driver to
control a peripheral

\
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Distributed Systems

The future lies with distributed systems
New services are demanded

e rapid request/response operations

e reliable datagrams

e multicast

e latency control

e intra-protocol scheduling

e more flexible error control

e high performance (high throughput, low latency)

\
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Performance

Performance requirements are application-dependent

Trend is toward sub-millisecond delivery of transport-layer
services — not just datalink-layer services

More integration of communications services with the
application process |

— Conclusion: we were more likely to succeed
if we designed a new protocol rather than
tinkered with an older one

New effort is called Xpress Transfer Protocol (XTP)

performance
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No Religious Arguments!

No intention to belittle previous efforts

No religious argument for or against extant protocols

‘Designing a new transport protocol is primarily an academic

challenge
If successful, then there are secondary commercial possibilities

Goal is to reuse what exists and is good, and to augment those
1deas with new services and mechanisms

\

religion
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Influential Protocols

XTP acknowledges the work which has gone before:

Transmission Control Protocol (TCP)

ISO Transport Protocol (TP4)

Delta-t

NETBLT

GAM-T-103

Versatile Message Transaction Protocol (VMTP)

Universal Receiver Protocol (URP)
Datakit
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Design Philosophy

(1) acknowledge and reuse extant good ideas

(2) augment previous work with new services

(3) provide a set of orthogonal protocol options

(4) separate policy from mechanism .

(5) enable fast implementation through intelligent design

(6) encourage VLSI implementation
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Functional Advantages

e large data pipeline size

e rate and burst control

e rich priority structure

e out-of-band data

e selectable error control options
e selectable flow control options
e policy vs. mechanism

e multicast

N
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Performance Advantages

e header/trailer protocol

e fixed-length, fixed-position control fields
® connection setup

e address translation

e transfer layer architecture

e retransmission

e acknowledgement control

e data alignment

¢ VLSI implementation

N

performance
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XTP: The Xpress Transfer Protocol

Book’s table of contents:
¢ Foundations of the Xpress Transfer Protocol
e Network Concepts and the XTP Architectural Model
e Influential Protocols
e Protocol Procedures
e Packet Structures
e Packet Formats
e Addressing and Encapsulation
e Multicast

e The XTP Engine

~

book
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Packet Structure Overview

\

‘ Control Segment )

Trailer(4)

rate |burst| rsvd | echo | time |techo| xkey | xroute | rsvd |alloc rseq |nspan|spans
(4) (4) (4] (4) (4) (4) (4) (4) (4) (4) (4) (4) | (8%n)

or

‘ Information Segment )

descriptor address btag
(24) (4*n)

message
(n)

alignment

alignment

dcheck‘
(4)

/
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Association Terminaiton State Machine

Outgoing Incoming Context State
Data Stream - : Data Stream 4 Machine States

Output Input
Active ' : Active
received sent

RCLOSE | RCLOSE .
sent : received
WCLOSE WCLOSE
' Y
.oca : €mote :
WRITER ; WRITER Active
Closed ; Closed
received ' sent
RCLOSE RCLOSE
Y
Output : Input
Inactive Inactive
1 : |
.

“Input A iationk ‘Output .
Buatiive® ey Inactive” Inactive
state reached state reached
sent or
received 0000/
sent or END sent or ’
received 4 received
END END Quiescent

ssociatio
Closed

N /
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1 UVA Computer Networks Laboratory

Experience

XTP currently operational on:

e Ethernet, token ring, FDDI

¢ DOS, pSOS, pSOS+, VRTX, AIX, Unix

e Intel 80x86, Motorola 680x0, RS/6000, SUN-4
Applications:

e file transfer

e digitized image transfer

e multimedia

¢ low-latency messaging

e multicast

e multi-channel telephone system

\
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Performance

Measurements are user-to-user with transport services active
50 MHz Intel 80486, EISA bus
e 38 Mbits/sec on FDDI
IBM RS/6000 model 320J under AIX
¢ 5 Mbits/sec on Ethernet
25 MHz Motorola 68020, VMEbus, pSOS
e 14 Mbits/sec on FDDI
25 MHz Intel 80386, ISA bus, ZEK
¢ 1.9 Mbits/sec on token ring

e 4.7 Mbits/sec on Ethernet

™~




-

) UVA Computer Networks Laboratory

s N

Standardization

ANSI and ISO formed study groups to generate a High Speed
Transport Protocol (HSTP)

XTP was submitted as a suggestion

HSTP is a modified XTP with somewhat reduced functionality
and with network layer separated from transport layer

ANSI has approved two documents for submission to ISO:
e High Speed Transport Services (HSTS)
¢ High Speed Transport Protocol (HSTP)

Standardization is probably 2-4 years away

standardizauon
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Computer Networks Laboratory

The XTP Engine

processing

approach

Peripherals FDDI interface on the VMEbus backplane
Currently conducting performance measurements
Advantage: free host for user applications
Disadvantages:

e three node path from Sparc to 68040 to FDDI

e cxtra data copies

@ extré contention for backplane

e interaction of two operating systems

N

Idea is to separate application processing from protocol

An attached processor to run the protocol is one obvious

On the Navy’s DTC-2 (SUN Sparcstation) we put a Motorola
167 (25 MHz 68040 + 8 MB memory) and a Network

~

XTP_engine
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/

The XTP Engine

New idea is to integrate XTP and FDDI on one board
Possible targets:

e Interphase 5211 (Motorola 68040)

e SBC (Motorola 68030)

e CMC (AMD 29000)

e other "intelligent" FDDI boards
Next goal:

ean end-to-end model which predicts performance
(throughput, latency) when parameterized to reflect a
given architecture

~

XTP_engine



