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NI C. 13701 30 June 1973

DATA RECONFI GURATI ON SERVI CE AT UCSB

This purpose of this RFC is to announce the availability of the Data
Reconfiguration Service (DRS) at UCSB, and to describe the use of the
DRS Ti me Sharing System The DRS is an experinent in a flexible
means for reformatting Network data streans. The DRS provides a
means for coupling processes with different input/output interfaces,
and carrying out user specified transformations on the data passing
between them Sanples of representative uses of the DRS include
field insertion, field deletion, variable |length string processing,
string |l ength conputation, field transposition, character packing and
unpacki ng, and character set translations.

To use the DRS, a user first defines a "fornf, or a description of
the reformatting to be perforned on data passing between two sockets
(a formis associated with each unidirectional nmessage path). DRS
may then be directed to establish Network connections with the two
processes involved and to nmonitor the dial ogue between them DRS
receives an input streamfrom one process, reformats the input
according to the rules specified by the form and enmits the
reformatted data as an output streamto the second process. The two
processes communi cate as if they were directly connected to each

ot her.

Three maj or conponents conprise the DRS: a conpil er which reduces DRS
source prograns (forms) to a sinpler, machi ne i ndependent instruction
sequence (object program, an interpreter which executes the object
program created by the conpiler, and an executive program the DRS
Time Sharing System which interfaces the Network user to the DRS
Det ai | ed descriptions of the DRS source | anguage and conpiler are
available in the foll owi ng documents:

"The Data Reconfiguration Service--An Experinent in Adaptabl e,
Process/ Process Conmmuni cations", The Rand Corp., R-860-ARPA,
Noverber 1971

"Data Reconfiguration Service Conpiler: Comunications Anong
Het er ogeneous Conput er Centers Usi ng Renote Resource Sharing", The
Rand Corp., R-887- ARPA, April 1972

The DRS Tine Sharing System (DRS/TSS) and its server Telnet are

currently avail abl e and addressabl e through socket 1281 deci nal
DRS/ TSS interfaces the user to the DRS. |In addition to a subset of
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" TENEX- | i ke’ executive commands, commands are available for creating
and storing forms by name, and for invoking the DRS comnpiler or
interpreter. Since both the conpiler and the interpreter run
asynchronously to the DRS/TSS, the user is notified when execution of
his requests for conpilations or interpreting are initiated and
terminated. In addition, a diagnostic nessage is supplied by the
interpreter whenever it term nates execution of a form

VWhen a user connects to DRS/TSS he is allocated an internal TTY
nunber by which his termnal is identified. Wen the user issues a
conmmand to invoke the conpiler or interpreter, his TTY nunber and a
user specified job name are used to uniquely identify the request.
The jobnane is thereafter used to refer to the request. A Network
host is specified by host name, or by host nunber preceded by #. A
socket nunber is specified as an integer, optionally preceded by a
(decimal) to indicate the radix used. Decimal is the default radix
and positive the default sign. A negative socket nunber is

mai ntained in twd's conplenment form

The followi ng control characters are recognized by DRS. Control A
(SOH) or rubout (DEL) delete the |ast character, control V (SYN)

del etes the last word, control W (ETB) del etes the | ast phrase, and
control X (CAN) deletes the entire line. Control D (EOT) displays
the current word, control E (ENQ displays the current phrase, and
control F (ACK) displays the entire line. Control Y (EM displays
the nane of the current phrase. Comrand accept is carriage return-
line feed, or period. A space will force recognition of the current
word, and *?" will list the input(s) currently possible.

The foll owi ng sections describe the DRS/ TSS conmmand syntax. <CA>
denot es command accept, and brackets [] denote optional infornation.
Al literal information is enclosed in quotes '’ Choose one
alternative formitenms in parenthesized |ists separated by |

DRS/ TSS COMMAND SYNTAX

Comands:

" ATTACH <tty no.> <password> <CA>

" BREAK' (<tty list>] <CA>) <CA>

" COWPI LE' <j ob nane> <forn d> <CA>

" CONVERT’ <integer> ['TO ] <base> <CA>
" DEFI NE’ <form d> <CA>

" DELETE [<file type>] <form d> <CA> <CA>
" DETACH <CA> <CA>

' DI RECTORY’ <form d> <CA>

" DI SCONNECT’ <CA> <CA>

" FULLDUPLEX <CA>
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HAL FDUPLEX’
HELP'

LI NE_AT_A_TI ME
LI NK

LI ST

LOG N

LOGOUT’

MONI TOR

QU T

RADI X

RENAVE
RESPONSE’

" RUN

" SELECT

’

Substitutions:

<formd> = ['<

<userid> ',
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<CA>

<CA>

<CA>

(" ENABLE' |’ DI SABLE' | <tty |ist>] <CA>) <CA>

[<file type>] <form d> <CA>

<useri d> <passwor d> <account nunber > <CA>

<CA>

(<tty list>] <CA>) <CA>

(<j ob renanme>| <CA>) <CA>

<base> <CA>

<formd> ['"TO] <form d> <CA>

(" ALL’ | HANDHOLD | ' PROVPT’ | ' NORMAL' | " UNUSUAL’ |
"ERRCORS' | " NONE' ) <CA>

<j ob nane> (' SI MPLEX' <run paraneters>
"DUPLEX ’ (’ <run parameters> <run paraneters>
")) <CA>

(<tty list>] <CA>) <CA>

<t ext> <CA>

<password> '>'] <form nane>

<base> = (’ DECI MAL’ | ' HEXADECI MAL’ |’ OCTAL’)
<file type> = (’ DI AGNOSTI CS |’ OBJECT_CODE | * SOURCE' )

<run paraneters>

Definitions:

<acct no>

<f or m nane>

<hosti d>

<i nt eger >

Faeh

(" SICP <socket nunber>|’ U CP

[ <hostid>] <socket numnber>|' RFC [ <hosti d>]
<socket nunber> [<hostid>] <socket numnber>)
[ BYTE SIZE' <integer>] [’ CONNECT_TI ME
<integer>] ['RUN_TIME <integer>] <form d>

Account nunber is a character string whose
maxi mum | ength is 4.

Form nanme is a character string whose
maxi mum | ength is 6, and whose first
character is al phabetic.

Host nunber preceded by '# or host nane
may be used to specify a Network host.

Integers may optionally be preceded by a
plus or mnus sign, and by an H or X
(hexadecimal), 0 (octal), or D (decimal)
to specify the radix used. Decimal is

the default radix and positive the default
si gn.
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<j ob nane> Job nane is a character string whose
maxi mum | ength is 6, and whose first
character is al phabetic.

<passwor d> The currently acceptabl e password is
" ARPA’ .
<socket nunber > Socket nunmbers are specified as <integer>

(see above).

<tty list> TTY List is one or nore TTY nunbers,
separated by commms.

<tty no.> TTY nunber is an integer representing a
DRS term nal identification nunber.

<useri d> User IDis a character string whose
maxi mum | ength is 8, and whose first
character is al phabetic.

Conmand Descri ptions:
"ATTACH <tty no.> <password> <CA>

Connects the user’s console to the DRS/TTS termnal with
identification nunber <tty no.> Termnal <tty no.> nust have been
previously detached, and nust not have been deleted. (Currently,
detached terninals are deleted after 1 hour.)

"BREAK (<tty list>] <CA>) <CA>

Causes links to the termnals specified in <tty list> to be broken
If <tty list>is not specified, all established |links are broken
(See "LINK, "MONITOR , and ' SELECT' for a description of how |inks
are established.)

"COWPI LE' <j ob nane> form d> <CA>

Causes form<fornmd> to be conpiled. Verification that the source
for form<form d> exists, and that object code does not already exi st
i s made before invoking the DRS Conpiler, which executes
asynchronously to the user’s termnal. The DRS Conpil er generates a
di agnostic file for the formand, if no errors are encountered,
object files. <job name> is used to identify the request and nay not
be used to identify any other job so long as the current request is
out st andi ng.
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Because of mmin storage requirenents, only one conpilation is allowed
in execution at any time. Subsequent requests are queued for |ater
execution unless the request queue is full, in which case the request
is refused. The user is notified when his conpilation is initiated,
and when it term nates.

"CONVERT' <integer> ['TO ] <base> <CA>

Al ows the user to convert octal, decimal, or hexadecimal integers
fromone radi x to another. <base> specifies the desired radi x of the
result and may be ' OCTAL', DECI MAL', or ' HEXADECI MAL' .

" DEFI NE' <form d> <CA>

Allows the user to define a new source form or append to an existing
source form The new line indicator '$$ replaces the normal '$ to
indicate that input will be used to define the source form Contro
C (ETX) signals the end of formdefinition and elicits the nornal %
new | ine indicator.

Unfortunately, the current facilities for editing fornms are extrenely
limted. Only the line currently being entered may be edited. Once
a line has been term nated, with CR-LF, and the new |ine indicator
has appeared, the line nmay not be edited. The follow ng contro
characters may be used to edit a formwhile it is being defined.
Control A (SOH) or Rubout (DEL) delete the last character, control X
(CAN) deletes the entire line, and control F (ACK) displays the
entire line. |If nodifications need to be nade to lines other than
the current line, the entire formmust be del eted and reentered.

"DELETE [<file type>] <form d> <CA>

Del etes the specified component file(s) of form<formd> <file type>
specifies the conponent file to be deleted, either ' SOURCE ,

"DI AGNOSTIC, or 'OBJECT CODE . If <file type> is not specified, all
conmponents of the formare del eted

" DETACH <CA> <CA>

Breaks the TELNET connection between DRS and the user, but does not
del ete the user’'s DRS terninal for sone fixed period of tineg,
currently 1 hour. Any jobs the term nal has active are unaffected
when the terminal is detached. The user may subsequently reconnect
to his DRS term nal by using the ' ATTACH comrand
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"Dl RECTORY' <form d> <CA>

Li sts which conponent(s) of form<formd> exist. A conplete form
consists of 'SOURCE , ’'DIAGNCSTICS , and ' OBJECT_CODE files.

" DI SCONNECT' <CA> <CA>

Breaks the TELNET connection between DRS and the user and del etes the
user’s DRS terminal. Any jobs the term nal has active are purged.

" FULLDUPLEX <CA>

Directs DRS to echo user input; nullifies a previous
"LINE_AT_A TIME comand.

" HALFDUPLEX <CA>

Directs DRS not to echo user input nullifies a previous
"LINE_AT_A TIME conmmand.

"HELP <CA>

Lists the DRS control characters and their mneanings.

"LINE_AT_A TIME <CA>

Tells DRS that the user is operating in line_at_a_tinme node, and
nullifies a previous ' FULLDUPLEX or 'HALFDUPLEX command. DRS will
not send any output to the user while he is inputting comuands.

"LINK (’ ENABLE |’ DI SABLE' | <tty |ist>| <CA>) <CA>

The |ink command may be used to enable or disable links to other
termnals, or to establish |inks between terminals.

"LINK *"ENABLE <CA> directs DRS to all ow subsequent request by other
termnals to establish links with the user’s terninal

"LINK ' DI SABLE <CA> directs DRS to refuse subsequent request by
other termnals to establish |inks with the user’s term nal

"LINK (<tty list> <CA>) <CA> requests DRS to establish bidirectiona
links between the user’s terminal and the ternminals specified in <tty
list> If <tty list>is omtted, DRS attenpts to link the user’s

termnal to all other active termnals. Wile the user’s termnal is
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linked to another terminal, all output to the user’s termnal wll
al so be routed to the linked termnal, and all output to the |inked
termnal will also be routed to the user’s termnal. Unidirectiona
links may be established via the ' MONI TOR and ' SELECT' conmands.

"LIST [<file type>] <form d> <CA>

Lists the contents of the <file type> file of form<formd> <file
type> may be ' SOURCE , 'DI AGNOSTIC or *OBJECT _CODE , and defaults to
" SOURCE' .

"LOGA N <userid> <password> <acct no.> <CA>

Logs the user in, enables job-oriented commands, and specifies the
account to which the use of DRSis to be billed. Currently billing
for DRS is not inplenented, and <userid> and <acct no.> may be
arbitrarily chosen by the user. Wen billing for DRS is inplenented,
user 1D s and account nunbers will be assigned and checked for
validity at login. The only currently acceptable <password> is

" ARPA' .

TLOGAUT"  <CA>

Logs the user out and di sabl es job-oriented commands and billing of
subsequent activity to the previously specified accounting
paraneters. As with 'DI SCONNECT', any jobs the term nal has active
are purged.

"MONI TOR  (<tty list>|<CA>) <CA>

Requests DRS to establish unidirectional |inks between the user’s
termnal and the terminals specified in <tty list> If <tty list>is
omtted, DRS attenpts to link the user’s termnal to all other active
termnals. Wile the user’s terminal is nonitoring another termnal,
all output to that terminal will also be routed to the user’s

term nal

"QUIT (<job nane>| <CA>) <CA>

Requests DRS to purge the job (request for conpilation or
interpreting) identified by <job name>. If <job nane> is omtted,
all active jobs are purged.

"RADI X' <base> <CA>

Allows the user to specify the radix to be used for subsequent

i nteger display. <base> may be ' OCTAL', 'DECI MAL', or ' HEXADECI MAL' .
The default display radix is decinal.
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'RENAVE <formid> ["TO] <fornid> <CA>

Allows the user to renane a form The nanmes of all conponents of the
formspecified by the first <form d> are changed to correspond to the
second <formd> |If the formspecified by the second <form d>

al ready exists, no change of nanme occurs, and the user is notified.

" RESPONSE’ (' ALL’ | HANDHOLD | PROVPT’ | NORVAL' | " UNUSUAL' | ' ERRORS
"NONE' ) <CA>

Allows the user to specify the level of nessages the system shoul d
provide. The default response level is "ALL

"RUN  <job name> (’ SI MPLEX <run paraneters>|’ DUPLEX ' (’ <run
parameters> <run parameters> ')’) <CA>

Causes DRS to establish the requested Network connections and direct
the DRS interpreter to apply the specified fornm(s) to data passing
over the connections. The user first specifies the job nane by which
his request will be identified, and second whet her sinplex or duplex
Net wor k connections are to be established. 'SIMPLEX inplies that a
single unidirectional nessage path is to be enployed, and requires
one set of <run parameters>. 'DUPLEX inplies that two nessage paths
will be enployed are requires two sets of <run paranmeters>. < run
paraneters> specify the data necessary to establish a Network
connection, tine limts for the DRS interpreter, and the form which
is to be applied to the Network data stream

<run paraneters> = (' SICP <socket nunber>|’ U CP [<hostid>]
<socket nunber>|' RFC [<hostid>] <socket
nunber > [ <hosti d>] <socket numnber>)
[' BYTE_SI ZE' <integer>] [’ CONNECT_TI ME
<integer>] ['RUN_TIME <integer>] <form d>

Three nethods are avail able for establishing Network connections:
"SICP, "UCP, and "RFC . "SICP (Server Initial Connection Protocol)
and 'U CP causes DRS to sinulate a server process addressable

t hrough socket <socket number> at UCSB and wait for a user process to
connect to it. "UCP directs DRS to sinulate a user process and
connect to the server addressabl e through Host <hostid>, socket
<socket nunber>. 'RFC directs DRS to connect directly to the two
sockets specified. 1In the case of 'RFC, one of the two sockets
speci fied nmust be a send socket, and the other rmust be a receive
socket. <hostid> defaults to the Host from which the user |ogged into
t he DRS/ TSS
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The remaining fields in <run paraneters> are defined as foll ows:

" BYTE_SI ZE' <i nt eger > specifies the byte size to be used, and
defaults to 8.

" CONNECT_TI ME' <integer> specifies the anount of time, in seconds,
that DRS should wait for the connection to
be established. The default value is 30
seconds.

"RUN_TI ME' <integer> speci fies the maxi num anmount of tine, in
seconds, that DRS interpreter will be
all owed to execute. The default value for
"RUN_TIME is five mnutes.

<form d> specifies the formwhich is to be applied
to the Network data stream

For each instance of <run paraneters>, one socket pair is allocated

and one formis specified. 1In the case of 'SIMPLEX runs, the
Net work data fl ows between these two sockets, with the form being
applied to the data. In the case of 'DUPLEX runs, the connections

are sonewhat nore conplex. For 'DUPLEX runs, two sets of <run
paraneters> are specified, causing two socket pairs to be all ocated,
and two forns to be specified. Call these send socket 1, receive
socket 1, and form1 (established via the first set of <run

par aneters> and send socket 2, receive socket 2, and form?2
(established via the second set of paranmeters). Wen interpreting
begins, data will flow from send socket 1, through fornl, to receive
socket 2, and from send socket 2, through form2, to receive socket
1. (Note that without this socket sw tching, processes would be
connected to thensel ves when *SICP or "UCP is specified.)

The user is notified when his requests for connections are initiated
and when the interpreter begins applying a formto a connection.
When execution of a formternminates, the user is supplied with a

di agnostic nessage provided by the interpreter as well as the actua
run time of the interpreter.

" SELECT’ (<tty list>| <CA>) <CA>
Requests DRS to establish unidirectional |inks between the user’s

terminal and the terminals specified in <tty list> If <tty list>is
omtted, DRS attenpts to link the user’s termnal to all other active
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termnals. Wile the user’'s term nal has another term nal selected,
all output to the user’Stermnal will also be routed to the sel ected
t erm nal

Ty <text> <CA>
Allows the user to enter any comments he chooses. <text> may include

the characters '?', and '.'. Not e that <CA> nmust be CR-LF, rather
than peri od.

[ This RFC was put into nmachi ne readable formfor entry]
[into the online RFC archives by Helene Mrin, Via Genie, 12/1999]
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