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DATA AND FI LE TRANSFER WORKSHOP NOTES

On April 14 and 15, 1972, a Data and File Transfer Wrkshop was held
at MI.T., Canbridge, Mass. A list of attendees of the neeting for
April 14 and 15 is appended to the notes. This note attenpts to
summari ze nost of the topics discussed and all of the decisions
reached at the workshop neeti ng.

The following is a summary of the tal ks and di scussions on April 14,
1972.

St eve Crooker discussed a general theory for Network protocols.
Protocol s transformations should have a uni que inverse, and should be
transitive. Transformation to a standard formrequires only 2n
transformations (n = nunber of different types of hosts), as conpared
with n(n-1) transformations with no standard form A standard
approach is preferable for n >= 3.

For file transfer, one could define a Network Virtual File |Inmage.
There was sone di scussion on whether it was possible to satisfy the
above rules for file structure transformations. No agreenment was
reached and the probl em was abandoned for the present.

Further discussion lead to the follow ng fornulation of the Wrkshop
goal s:

To cone up with data and file transfer protocol/strategy that
sati sfies the needs of ARPANET users including Maxi-HOSTs, Mni -
HOSTs, TIPs, Dataconmputer, RJE, and Mil box users.

CGoal s for the protocol s/strategy were set as:

1. It should preserve the integrity of data.

2. It should preserve the integrity of character representation
and interpretation.

3. It should preserve the integrity of structural information, to
the extent conveniently possible.

4. 1t should lead to the devel opment of a Network Virtual File
System
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Ri chard W nter discussed the Dataconmputer application. The

Dat acomput er t hough usable fromterminals directly will not be

engi neered for direct termi nal users, but for use by prograns. In
Dat al anguage a user can define data and file structure, and al so how
the file/data is to be transferred. Using the data |anguage it is
possible to transfer entire files, or only the relevant parts of
files. The following is an exanple of file transfer as currently
envi sioned in the Dataconputer.

LOd N <user> <password>

CREATE <file nanme> <descripti on>

CREATE <port name> <descri pti on>

PORT <port name> <external name>

<file name> = <port name> (for transfer to Dataconputer)
<port name> = <file nane> (for transfer from Dataconputer)
LocaUT

(CREATE statements are needed only when the description(s) required
are not already on file at the Dataconputer. A port description can
specify a standard "external name", thus making a port statenent
optional also. "External name" is to be a HOST-socket specification
The data transfer is to be in accordance with network data transfer
standards. The File and Port descriptions are to be in

Dat al anguage.)

Al ex McKenzi e discussed the TIP user needs, describing the current
capabilities and limtations of TIPs and TIP term nals. TELNET
format is the first choice of TIP users, followed by DTP using the
indefinite bit streamnode. There are two TIPs with nmagnetic tape
systens which are capable of transferring data between them using the
current DTP (RFC 264) in the descriptor count node (utilizing
sequence nunber option).

Bob Braden di scussed the RIS protocol and presented sone data on RIS
use. NETRIS is 1% of CCN job |oad representing 2,000 jobs, 10,000
sessions and 1,000 hours connect tine in the last 5 nonths. Average
job input is of the order of 100,000 bits (400 cards), average job
output is 700,000 bits (1,000 lines). Large files have about 10
mllion bits representing about 8-10 m nutes of transm ssion tine.
The RIS protocol will be defined in a forthcom ng docunent.

Ray Toml i nson descri bed the CPYNET system BBN is using to transfer
files anong TENEX systens. CPYNET conmands are ASCII strings with a
fixed syntax. The original connection is closed after a command is
accepted, and data is transferred on a new connecti on using previous
socket nunber, but with possibly a different byte size. The data
transfer rate achieved in CPYNET has been about 10 Kb/s.
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Abhay Bhushan di scussed the eval uati on of network protocols and
presented sone prelimnary measurement results. The eval uation
criteria for protocols should include speed (real tinme delay and
transmission rate), efficiency (cpu tinme or cost), reliability (error
rate and failure rate), conveni ence (ease of use and inplenentation),
and usage (suitability for various application and user cl asses).

The paraneters that affect speed and efficiency for given system
conditions (fixed load, etc.) are:

1) Byte size used for NCP connection
2) Average nmessage size used for transm ssion

3) Data format conversion (e.g., into Network ASCII, DTP Bl ocks,
etc.).

4) Buffer size and 1/0O node used (unit or block node, etc.).

5) O her protocol constraints (acknow edge, error checking,
connection procedure, etc.).

There was sone di scussion as to how data and file transfer protocols
may be altered to make transfer faster and nore efficient by using
opti mum byte size and m ninizing sone of the constraints that inpose
a | arge over head.

The foll ow up di scussions on DIP and FTP lead to a |list of discussion
and decision itens for the next day. The following is a summary of
deci si ons reached on Saturday, April 15, 1972

1. Separate connections are to be used for data and contro
i nformation.

2. Control connection is to be a "TELNET" full-dupl ex connection
(NVT-ASCI 1), established via the |CP. Data connections are to
be sinplex connections established directly.

3. The File Transfer and File System conmmands and their argunents
shal |l be printable ASCI| strings, instead of nuneric codes, so
that they are directly usable by a user at a termnal. The
i nteraction, however, will be optimzed for usage by prograns.
(indirect use).

4. The byte size and user socket for data connection, data
representation, and transfer node to be used in file transfer
may be chosen by a user via one or nobre conmands requiring a
positive or negative acknow edgnent.

Bhushan [ Page 3]



RFC 327

Bhushan

Data and File Transfer Wrkshop Notes April 1972

The following data representations are to be accepted by al
servers:

1) Network ASCII (7-bit ASCII in 8-bit field with 8th bit
zZero).

2) Local Byte (a server option to store data in an efficient
manner, the storage schenme should be well publicized).

3) Inmage (a sequence of bits which should be stored
contiguously independent of the byte size chosen for
transfer).

4) ASCIl Print file (convert ASCII file to a formsuitable
for printing).

5) EBCDIC Print file (convert EBCDIC file to a formsuitable
for printing).

Record structures are allowed but not mandatory. A user with
no record structure in his file should be able to store or
retrieve his file at any host. |If a serving host cannot
accept record structure, it must informthe user of the fact.
Any record structure information in the data stream may
subsequently be discarded.

The foll owi ng data transfer nodes are defi ned:

1) Byte-Stream- End of File indicated by closing connection
No record structure.

2) Block - File is series of blocks preceded by a count
field. Appropriate means provided to indicate end-of -
file, end-of-record, and restart markers.

3) ASCII - The file is network-ASCl|, end-of-record, and
end-of -file are indicated by a special "TELNET-control"
character with 8th bit set to "one"

4) File is network-ASCII with an end-of-record defined by CR
LF, and end-of-file by closing connection

5) Hasp conpressed file with end-of-record and end-of -file
i nformation.
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8. Avrestart procedure will be provided to protect user from
system failures (either host or process dying). The issue of
bits I ost or scranbled is handl ed best at the NCP |evel.
Standard error codes and responses will be provided for
storage and 1/ O channel errors, at the FTP | evel.

The restart procedure would require that the sender of data
insert a special marker in the data stream (the marker has
meaning only to the sender. It could be bit-count, record
count, or page count, etc.). The receiver of data would mark
the corresponding position of this marker in its own system
and return this information to the user. In the event of a
system failure, the user can restart the transfer by supplying
this information with a restart command.

9. DIP is no longer a separate protocol but a set of transfer
nmodes or format procedures whose use is defined by the file
transfer protocol.

10. Abhay Bhushan will wite the workshop notes and the draft
specifications for the new file transfer protocol.

LI ST OF ATTENDEES, DATA AND FI LE TRANSFER WORKSHOP

Abhay Bhushan M T- MAC April 14,15
Bob Braden UCLA- CCN April 14,15
Arvol a Chan M T- MAC April 14,15
St eve Crocker ARPA April 14
Eric Harslem RAND April 14
John Heaf ner RAND April 14
Chuck Hol I and ucsb April 14,15
Al ex McKenzie BBN ( NET) April 14
Bob Metcal fe M T- MAC April 14
Hal Muirray CCA April 14
Bill Pl unmer BBN April 14
Jon Post el UCLA April 14
Neal Ryan M T- MAC April 14,15
Marc Seriff M T- MAC April 14,15
Bob Thonas BBN April 14
Ray Tonl i nson BBN April 14
D ck Wat son SRI - ARC April 14,15
Doug Vel ls M T- MAC April 14
JimWite SRl - ARC April 14,15
Ri chard W nter CCA April 14,15
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