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SCOFE

This document describeé the Burroughs Systens Cosmunications
Module and establishes standards and gquidel ines for the systes.

The data communicaticpn procedures used are the Burroughs Data
Communications Stancards as defined and published by the Data
Coasunications Committee and Corporate Engineasringe. Other areas
.of SYCOM, such as record foremats and supervisory messages are
standardized in this documant.

In addition to RJE, this protocol includes the features of file
transfers program=~to-progras comssunication and the issuance of
SP0 commands between two coaputers C(or from a tersinal tc a
computer). These Llatter features are syametrics they ®say be
invoked between any two systess without regard to “host™ -vs.
"terainal" statuse. :

The functions that night be supported by a progras implementing
this protocol fall into three categories: host RJE» termiral
RJE » and file transfer. This protocol specifically allowus

implementation of a subsets any one or any combination of these
functions is allowed, '
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nr:f.mnnu QF SYCOM

The purpose of SYCOM is to increase the use of data processing
systens located some distance froag each other. SYCCM incluoes
remote job entry and file transfer capabilitijes. In remote job
entry, jobs are subsmjtted through a remote terminal and
transaitted via a data cosmunications Line into the job streaa of
the host system. After processings thke job's printed and punched
output is transmitted back to the tersinal via the cosmunications
Line. File transfer is the movement of files between two systeas
which can be either ®terminal™ systems or "host™ systems.

Since some of the functions of this protocot allow interaction of
2 peer~level entitiess the terams “tersinal”™ and "host"» although
still usedr are less applicable. Most applicable are the notions
of "user”™ system and "server"™ systes, as used inrn the ARPA
Netuork. The user systea is the active party with the human user
wishing to utilize a coaputing resourcer and the server system is
the passive party supplying the computing service.

The basic functions of SYCOH sres

1. Introduction of programs from a remote input device for
compilation and/or execution.

2. Introduction of data from a remote input device for
processing by the hest systea.

3. Dispersing of data and/cr prograas produced by the host
system to the remcte device(s).

4. Monitoring and controlling of programs on the host systes
via 3@ reaote supervisory console.

S. Transfer of filés from one system to another.

6« Support of communication bLetween programs executing on
the two systeas. :

An implementation of this praotocol should include a
systes-dependent way for a wuser progras to initiate any SYCOM
function. ‘

Since SYCOM applications imply the transaission of large batches
of data between the two systeas» tine throughput aaximizations
error detections and error recovery are of prime isportance.
This section discusses those topics and the procedures and
conventions used in SYCOM applications.
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LINE THROUGHPUT

Maximization of Lline throughput is assured by the SYCOM
point-to-point message transfer procedure which: v

1. Specifically acknowledges a message with either a -eséage
or ‘a numbereg acknowledgesent (#ACK). This reduces both
ltne tlne and Line turnaround per sessage. ‘

2 Blocks records (that ise sends nultiple~rec6rds pér
~ messaged. . » , P :

3. Compacts ahd”e!ﬁéﬁdélblanks._ﬁ-!t is common on card input
and printer output to have a large percentage of biapnks
isbedded in the data. Elimirating the transaission of.
blanks can significantly iaprove throughput. :

4« Sends messages iin one _diréctidn while error recovery
: proceeds in the opposite direction through the unique
capability for incluysion of a specific acknoaledgelent to

a received message within a transmitted message.

ERROR DEIECTION AND RECOVERY

The following features are provided in the error detection ~and

recovery areas to assure reliable service to the SYCOM user:

1« A specific numbered acknowledgement (either in a message
or in a #ACK) guards against the possibility of (lost
messages by providing an unaubtguous acknouledgenent to
the transeitted @wessage. :

2. The use of atﬁmlgiig sodule 2 transmission nusbering
_facilitates the detection of duplicates.

3. Dynamic reduction of the transsission wmessage length
provides the potential for reducing error rates and
retransmissions on bad circuits (error rates per message
increase as the Message size increases).

4. The convertion of different tiseout values for central
and remote system alligviates line coliision problenms.

- 5. The wmessage tidnsfer~procsdnre eliuinates the ambigyous
use of certain ASCII control characters ( for ‘exampler ENQ
is used only during establishsent, nowhere else).

6. Error detection is provided through the use of vertical
- and horlzontal parity in SYCONM. .
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- RAIA Sﬂ!ﬂﬂﬂlﬁﬂllﬁﬂﬁ EROCEDURE QF SYCQOM

The point-to-point communjcations smessage transfer perocedure
allous the reversal of direction of message transfer without
separate establishaent and termination procedures. The essential
characteristic of this procedure is the ability to specifically
acknosledge a previous transmission via the use of 2 character
included within the header of the message. This character will
hereinafter be referred to as the ARM (Acknowledge Received
Message) character and will be defined to have the following
values: o '

le ARM is the transmission nusber of the dtast wvalidly
received messager or NUL» imsediately following
establishwment.

2. The ARM character inuediatoly fpllous tbe SCH.

The validity of the ARM character will not be considered apart
from the validity of the message (that is» if a message has a
parity error» the ARM will be ignored).

The usefulness of the‘ARM is tuofolds: Firste it provides a
specific acknouledgemsent to & previous transaission because of
its "nusbered ACK™ facilitye. Secondlys when a receiving station

- receives a wuessage that it cannot accept because of a no-buffer

or not-ready condition, the ARN allous the facility tc implicitly
NAK that messager» while at the same time being able tc transait a

new message and thereby possibly freeing buffers andsor conveytng
in the tegt the not-ready or buffer~full condition.

SYCOM HOST SYSIEMS AND REMOYE TERMINALS

The following systems have inplenented or plan to isplement the
fo(louzng packages:

_ hRJE tRJE Fip tera
87700787800 S P P
86700/86800 c P P
Medium systems c :

81800/81700 c c C C

B800 c P P

B771/8772 c

T1CS51¢0Q c

1C3500 c

'DCL1000 C

Hhere hRJE = host RJE

‘tRJE = terminal RJIE
FIP = file transfer :
term = terminal-~ to-progran and progran-to-progran
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P planned for isplementation
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SYSIEMS COMMUNICATIONS STANDARDS
SYCON

SYCOM defines the standard functioral characteristics ”for a
nontrsnsparent hal f-duplex mode systems comaunications mechanise.

SYCOM DATA COMMUNICATIONS SIANDARD

This section defines the conversational SYCOM Link procedure for
operation over directly connecteds Lteasedr or switched Llines.
This SYCOM link procedure is a subset of the Burroughs
Conversational Point-~to~Point Line Procedure as cefined in

Burroughs Corporate Datas Comeunications Standards» Document
1284 S006.

CONYERSAIIONAL COMMUNICAIIONS PROCEDURES

Figure 3-1 defines the basic conversational s=message transfer
procedure. = - Conversatjonal procedureg allouw reversals of
direction of message transfer without separate establishment and
‘termiration procedures. This figure applies to a point-to-point
circuit, either suitched or dedicated. The establishsent ang
tersination procedures of figure 3-2 spply. An alterrate tjemeout
"‘and recovery procedure is used whereby one staticn provides
special timeout and recovery serviceg for the other statione.
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1. { ) INDICATES OPTION THAT MAY BE EXCERCISED
POR SPECIFIC SYSTEMS. ,
son 2. REFER TO "Message Ttpnclgt”
. g 3. REFER TO ”R.ctrmlha‘i.on of Messages” o
$TX 4
DAL (NOTES 2 & 7) ‘4. REFER TO "Parity or Block-Check Error Handling"
. - 3. REFER T0 "He_uaze Idle State" .
- : r;x'r 6. REFER TO '"Normal 'remmcion"v ‘
o E . 7. TEXT LENGTE IS VARIABLE.
% - . mce FROM ESTABLISHMENT WITH STATION B AS MASTER
g8l
v e (rzerix] [ererix) l
. : AR ACK ; l
| - otz 3) Y Y '
|- . g |
| . o |
WOTES 1 & 4) DAl -
:<— < o .
v | : |
| l oTES 14 5) . Toxe 1
] . . |
- m 3 '
| J/ ¢'2 ' 7 5| |
' brmzrn] frazrf) 1 AR El |
o Y mom 3) | |
: o el b
| |
| (ROTES 1 6 &) _>' '
'\b (MoTES 1 & 5) o - |
RECOVERY 70 MORMAL ‘
| (WoTE 6) ’ V ro‘mot
v 70O WORMAL :
TERMIRATION RECOVERY
(wotE 6)
Station A .

B Station B

- FIGURE 3-1 - CONVERSATIONAL COMMUNICATIONS PROCEDURES
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‘Message Iragnsfer

bnessage blbcking is prohibited.’  Messages are delineated by
special characters. A message begins with a SOH character and
ends with a B8CC character. The message stream is as follows:

SOH» ARM» XM&, srx. DAl, DA2» the text of the messages ETX, and
8CC. , _

Retcansmission of Messages

It the,naster (transnitting) statiop does not receive a reply to
its Llast transmission wuithin some period of timer it esay
retransait the unacknouledged aessage.

Parity or Block-Check Ergor Handling

If the glave station receives a recognizable messages, but it
contains character parity errorl{s) or a block check errore it may
reply NAK. ‘The w®master station should retransmit the message.
This may be repeatec 'n® times (n is user-specified and at least
oneds and if the error persistss either station may exit to error
recovelye.

Message Idle State -
1f the slave gtation redei,es a good uessaﬁéo but has no traffic
to sends it responds ACK. 1If the master station has wmore traffic

it sends another message. If the master station has no wmore
traffic, it proceeds to the message idle state.

Nocsal ls:ninﬂiién

The normal termination 5f a conversatnon cccurs uhen«one station
sends ACK (lndncating that it has no sore traffic to send)» and

the station ceceiving the ACK alsc has ro more traffic. The
station receiving the ACK proceeds to the sessage idle state.

POINT-10-PQINY CONIENIION PROCEDURES

The essential characteristic of this procedure is that after the
end of message transferr» as indicated by the transaission of the
DLE EQT sequences both stations are in an idle status (neither
master nor slave)ds and that either station may big for .aster
status by sending the DLE ENQ sequence. See figuras 3-2.
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Sta.bilon A Station B

ESTABLISHMENT

FROM CALL UP
(IF DIALED LINE)

START UP |
(NOX-DIALED) . ‘ o
o P IDLE (aar. "petar-to-Point Coatention Procedures”)
L me
Bxq (RE¥: "aster Status™)
IR paermx) [ererrx]
] T KAR ACK
(REF. "Bettsasaissien of Messages®) T' |

_(ll?. "Batet Message Transfer State™)

=g 4 -
(REF. “Bater Message Transfer State")
" v
s (IASTER)
g :
Ed
S DLE
1} 2oT
1R
A _ i
& ERROR
L RECOVERY
i 'co 0¥ HoOK ] INDICATES OPTION THAT MAY BE EXERCISED
' (IF DIALED LINE) . FCR SPECIFIC TERMINALS AND/OR SYSTEMS.

Figure 32 Point~-to-Point Contention Procedures
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Haster Statuys

If either station in the {dle state wishes to enter message
transfer, it may bid for master status by sending DLE ENQ. if
the same station had just tersinated wmessage transfer by sending
DLE EQCT, it is recamwmended that there be a delay before this
station sends DLE ENQ againe ‘ .

Enter Message Icansfer State

I1f the station bidding for master status receives an ACK
Cindicating ready tc receive) it may enter message transfere. If
the response is NAK (not ready to receive)» the DLE ENQ w®ay be
repeated up to a vetry Llimit of °n’s (n is user-specified and at
Least one)» and if no valid response is receiveds go toOo error
recoverye. [{ the station bidding for master status receives DLE
ENQ» indicating that the other station is bjdding at the same
timer it shall abandon its oun bid and reply in accerdance with
its readiness to creceive. In order to avoid continuing (Qine
collision when both stations are bidding at the same timer the

no-reéesponse tipeout values should be of different length.

Iersiration

DLE ECY is transmitted to indicate the end of this ‘sessidn ande
if suitched Liness to disconnect the modes by going on hook.
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S$YCON PROCEDURE

The SYCOM flow chart grovides a logic diagram of the detailed
SYCOM procedure (see figure 3-3). Information and definitions
for understanding the procedures are as followus:

1. The SYCOM procedure 3itows ecreversals of direction of
‘"message transfer  without separate establishsent and
termination proacedures. A message can be pesitively or
negatively acknouledged with another message. This is
accomplished by the use of the AR¥ (Acknowledge Received
Message) character {defined telow) contained within the
message header.

2. Message tlocking is prohibited. £ach message is one
block longs, beginning with an SOH and ending with ETX
foliowed by the BCC. The gessage header contains four
characters defined asc SOH» ARHe XM2, and STX.

3. The ARM character indicates ACK or NAK of the previous
message with respect to the vajidity or invalidity of
that sessagg. It is included:

a. wuithin the header of each mess;ge.
be as a prefix to an ACK character.

The ARM will be idnitéalized €o a NUL character (00)
during the establishaent phase of the procedure. When a
valid message i3 received» the X¥3 will be saved and used
as the next ARM character transmitted. It will be set to
the NUL character value until 2 valid weessage has been
received. . - _ -

When an ARM sequence (ARM-ACK or SOH-ARHM) is received, it
uwitl be compared with the Last XMZ sent ands if equal,
the Last message xill be positively acknowledged. It the
sequences do not agrees -the Llast message has been

negatively acknowledged and will be retranssitted.

The validity of the ARM character uill be checkéd-bnly if
a valid header and message s receiveds That iss, the ARM
character uwill bé assused to be a HAK unless received in

the header of a valid eesssge or En a valid ARM-ACK
replye.

4. The X¥# is a one=-character fielde The recosmended sodulo
2 character sequence is F/U for the host, and S5/% for the
terminal. The XM8's received will be checked against the
previous XM# received and» if equals a duplicate text is
assumed and the text is ignoreq. It shall hereby be
noted that the NUL character (00) aust not be used as a
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transsission nunber- after the first trans-issnon.

5. An ,invalid character punched in the first colusn of an

-~ 80-coluan card (or a guestion mark character in the first

coluan of a 96-coluan card) is replaced by a NUL
character (00) prior to transsission. -

6. jRecon-ehded timeout valees for Invalid or No Fesponse are
: 2.5 seconds and 3.0 seconds for terminal and host
respectivelye. ‘

CODES AND ERROR CHECKING

Character parity checking and longitudinal parity checking are
usece. An error in either check constitutes an erroneous message
and witl be negatively acknowledged. The character code used is
the American Standard Code for Infcreation Interchange (ASCII)
- ANSI X3.4 1967 (Appendix Ad. gach character consists of seven
data bits and one parity tit. The parity checks are: :

1. Longitudinal Redundancy Character (LRC). This is a
‘redundant charagcter added to the end of a trangmission
block for the purpgse of error detection gnd control.
The LRC is obtained as the binary sum (initialized to
zero) without ‘carry* on each of the bits of the
characters following SOHs inciuding ETXe The polynomial
used in this "cyclic” accumulaticn is X to the power of
eight plus one.

2. Character Parity. All characterss including the LRC»

~~ shall have the same parity. Synchropous trangmission
uses odd charactar parity and asynchronous transamission
uses even chardctér parity. :

SYCOM BEGORD CIEXT) EQRMAI

The SYCOM record format ii as followus:

: DAl DA2 (CC} <text>M£aSWLcc3 <taxt> oeel
or DAl DA2 (CCJ] FS O/<texty \

or DAL DA2 LCC]1 FS i§<textf '
or DAl DA2 [CC1 FS Z*<tex%: J

where:

DAl and DA2 are device addresses indicating the source or
intended destination of the text. .

CC is used for control of special. functions (only for the
printerp,ggt,punch). ' o

FS ¥s the file separator.
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RS is the record separator.

<text> is a unit records optionally wodified by space
compression and by deletion of trailing spaces. ALl text
within a message is addressed to the sase device.

DEVICE ADDRESSES DAl DAZ)

DAl and DA2 will be wused for device addresses at the remote
‘statione UThe convention used is:

DAl DAZ Usage

0 (] Systes control

0 1 SPO

0 2 Card reader/card punch

0 3 Line printer

0 4 Data of a Ffile transfer

0 : 5 _

through Reserved for exparsion 09

8 1 (0~

8 2 Packed punch

8 3
through Reserved

9 2

a A User host tranpsaits, or
through ; sarver host Toceiver

z Z virtual station data.

a a  User host receive, or
through ‘ : server host transaft,

/4 z virtual station data.

" See TERMINAL-TO-PROGRAM COMMUNICATION for more information on
- vwirtuagd station datas The device addresses are advisory onlye.
The remote station eay redirect a message to any appropriate
devicer based upon its oWr reguirementse.

Note that line printer data is sllouwed in either direction. When
a system regceives line printer datar it prints it on sn available

printer. independentily of whether the system is "terainal™ or
"host".
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DEMICE EUNCIIONAL CONIROL £CC)

A one-character field (CC) is wused for control of special
functionse. The CC field is required and is valid only for
messages addressed to a Line prianter. The CC field will always
appear as the first character of a record yhen DAl1=C and DOA2=3,»
indicating that these records are destined for a Lline printer.
The CC field controls the printer's vertical motion sccording to
the following conventions (skip-to-channel is subject to hardware
implementatiaon):

cc Function
Prints no spacing :
Prints, then single space
Prints then double space
-9 Reserved for expansion
Skip to channel 1 - top of page
Skip to channel
Skip to channet
Skip to channel
" Skip to channel
" Skip to channet
Skip to channel
Skip to chanmetl
Skip to channetl
Skip to channetl 10
Skip to channetl 11 :
Skip to channel 12 - end of page

FrPROMTIONMMOODDNN O
CONOVE NN

EILE SEPARAIOR (F5)

A separate message contdaining a file-saeparator character (FS) is
used to separate files. The character following the FS is either
Bad) Rl 1% or wgw, indicating beginning~of ~header,
beginnnng°of-file or end“ef-file, respectively. The text portion
of the beginning-of-header or beginning-of-file separator record
contains the file names This name may be usad at the recinient's
discretion. -~ —  ~

pw %f
Example: begin header: SOH ARN XM# STX 03// S 0 <textpy ETX
begin fite: SOH ARM XM# STX OSA S 1 <texte Etx
end file: SOH ARNM XM#® STX ClA FS 2 ETX

The fite-separator record is sent from either systew signifying
that the beginning or end of file has occurred for this device,
or to prefix a copy cf the file's sysbolic file header (see
MAINTENANCE OF FILE CHARACTERISVTICS for more information).
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BECORD :izmunn RS)

Records are separated by the use of the ASCII control character
RSe Character RS s not an end-of-record or a
beginring-of~record designatorr, but is only used between records
as a separator when several unit records are combined into a
single SYCOM message. SPC records are never combined.

SPACE COMPRESSION

A sequence of consecutive space characters, up to 99 in Llength,
aay be replaced by an ASCII aescape controld character (ESC)
foltoyed by a two-character deciamal number containing a count of

space characters reptaced. Greater than 99 consecutive space
characters will require two or wmere ESC sequences. Trailing
blanks may be truncated. SP0 or packed records are not

space~compressed or truncated.

SYCOM SYSIEM MESSAGES

In addition to the standaid datacoma control interface.r systeas
in the SYCOH envircnaeent.need ¢o comsunicate certaim information

via syster Baessages to insure orderly operstion. Systens lessages
are those messages’ whose BAI and DA2 characters are 0C.

SYCOM systea messages are two-character decimal codesi followed
in some cases by additienal data. in the folliowing definitions
the code:  witl be (Uisted followed by its definition. The
definition will be enclosed in pzrentheses. Benesath the code and
definition will be an explanatjon of the code. The foliowing are

currently defined: | 7
01 (Logged On) & e~ tode 5 /< g&m%gwwd‘; :

Sent by the host systel to the reaote terminal to infore the
terainatl that the operator using the terminal has been logged

oNe . PW&

02D00D (Buffer Size)

Sent froe either systeno requestvng a change in the tength of
messages being assemblec for transmission. DDDD is the
requested message length in decimal notation, €.Ge.» 0200
means 2 gaxigus message size of 200 characters. Initiatl

default buffer size is 402 (numbaer of characters between STX
and ETX).

A Buffer Size Request message is always answered with a
Buf fer Size Reply (04) message. Upon being logged one the
tersinal should send this nessage ‘to the host specifvlng the
size of the largest message it can receive. Thercafters this
sessage uayczﬁizﬁ?itAto,réquest an increase or a decresse in
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actual message size. A decrease sight pe roquested to: reduce
error rates on a uargtnal circuit. .

It is important to note that the absoluto maximum length of
messages which witl be accepted opn input is specified only by
the initial exchange of Buffer Size Request and Buffer Size
Reply messages. Subsequent requests exceeding the original
speci fication will result in message lengths ccnforaming to
this specification. ' o

The lanilu-:buffer size is 9999.
03 (Logged Off)

Sent from the host to the resote terminal to incicate that
the terminat is no longer Logged onto the host systeme.

(4

o&DQED (Buffer Sjze Regply)

Sent fros either system as a reply to Receive Buffer Size
request (02) message. 00DD is as defined for GEuffer Size

Request. When replying to the initial Buffer Size Request
(after log on), the host system wuill specify the Llargest
message it can receive. - after. the initial Buffer -Size

Request/Buffer gsize Reply message exchanges either - systes
Will reply to a Buffer Size Request message with a Buffer
‘Size Reply message containing the maxiaum length of message
that it witl, henceforths assemble. This length will be the
‘smaller of the following: : s ‘ '

1. The requested length.
2. Its .axinuifﬁéff&r size.
 0SCDA11C0A2] (Devicé Kot Ready - Suspend)

Sent from either systes instructing the other to suspend
transmitting messages for DAl and Dp2. Indicates a temporary

- condition at the device (e.g.» Lline printer out of paperd. A
Device Ready (07) systeam @sessage should be sert to resuse
transmissions when the condition is corrected. If the
condition s not correctedrs a Device Not Ready Abort (086)
system message should be sent. :

06L{DA11LDA2] (Dovice Kot Ready = ﬁbort)

Sent fros efither systea lnfornung the other that an
uncorrectable condition exists preventing the processing of
additional transmissicns for device DAls DA2. The received
messages for that device are discarded. The transaitting
system asust preserve the entire file. : o
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OTIDAIIIDAZJ (Device Ready)
Sent fron efther system:

1. After a Device Not Ready €05 or 06) syste. eessage to
. indicate that the condition has been corrected and
the device is again ready te receive datar, or

2. MWhenever a device uhich was unévaitéble becomes
"available to receive datar or

3. Imaediately. ufter a togged On (01) systes sessage to
indicate each device that is ready and available to
receive datas (Optionalld ,{lor.ice (o pupo poclo s =00

e ol I
09CCCCLVVDDSSS (Station-id) 3’¢ZPO. )

Sent from efther vste. prior to Llogging on to provnde a
positive seans of identification, indepeondent of any security
function. This aessage inctudes ths sender®s CPU model
identification and an indication of which part(s) of the
protacol he has iwplemented. A terminal must be prepared to

~accept this message.

*DD" is the number of characters in ©=SSS5%» which is the
sender®s station identifier (between 1 and 17 characters
long» inclusivel. "CCCC™ is the sender®s system typer
left-justified and padded with blanks to & characters (e.g..

“w{700", "6700%» *771 ®). (This allous simitar systeas to

identify each other and enrgage in specualized communication
inappropriate betueen dissinilar systeas.) "L" is a character
that indicates -which parts of the pretocol the sencer
supports. It is constructed as foliows: = The high-order tuo
bits are O01» the next two bits are O» and each of the
Ltow-order 4 bits cofraSoonds to one part of the protocol:s
hex 1 bit set means "can act as host"» hex 2 sesns "can act
as terminal™, hex 4 means "can do file transfer”s hex 8 means
*"can do terminal to prograe communication®. (For exampler an
ASCII *A" would mean "can act as host™r ar ASCII  "E™ @®eans
"can act as host and ca2n do file transfer™.) "Y¥V" is a
2-character decimal number indicating the version of the
protocol lapleaanted by the sender’ this document is version

.02.
0% LEVEL_RECORDs Z length = 1 byte
03 CONSTANT_BITS BIT C & )» X a(1)01¢03
03 TERNMINAL_TVO_PROGRAM BIT C 1 D |
03 CAN_DO_FILE_TRANSFER BIT ¢ 1 )
03 CAN_ACT_AS_TERMINAL BIT ¢ 1 )
03 CAN_ACT_AS_HOST BIT C 1 )5

This message fay be sent by either systea. On vreceibt-' a
host may inigiate a log-on sequence, but a terairal say not.
In the case of 2 hosts communicating with each others either
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one» both or neither @3y _[69 on to the other. It both
"systems send this message» they zsay not both specify the same

- station identifier, since this is used as the "host name”
~,folseuhnre. :

10 (Put Flle)

‘ Contains ldentiflcatnon of the user origtnatang ‘the riquést 

and - fitename and attributes of both source and destimnation

fite (see “"Foramat of Put/Fetch MHessages" for cosplete

definition of format). The "Put™ message elicits a response
of "Put reply". : '

11 (Fetch Fite)

Contains ldentiflcatlcn of the user orlganatnng the request
and filename and attritutes of both source and destination
file (see “Forgat of Put/Fetch Messages™ for cosplete
definition of format). Elicits a response (perhaps after a
time lag) of "Put File". ' :

1%ﬂuuuu%ext (User-destined Message)

-y speci fies uhethcf destination is the SPO ("Q0")» a user
programa ("1%), or a wuser 3at a terminal ("2%). "yuuy~
identifies the user program or terminals in a system-dgefined

way . In any case» "text™ is routed to the specified
destination. Used as answers to messzge type 13. S

13%
T and U have the sase meaning as in message 12;  NNNN is the
file number, if specifiedi otherwise bltank. <filenase> is

the filename if specif:ed' otherwise it is blank (file name
can be "=%). , '

Uuuuknnucfilenane> (List Fetches)

15' tClose Requesti

The vrecipient is to terminate the session in an orderly way.
after completing any file transfers it is currently
executing. The sender only sends this message uhen it is not
transmitting any files, and the ceceiver cesponds with
Close Reply vhen it is not transaitting any files.

16 (Close Reply)

Sent i response to a Close message. On exchange of Close
‘repliess both systems are to terminate the session and break
the connectione. If a switched liner» both systems hang up;
if a leased liner it is an implementation decision uhether to
re-establ:sh or note.
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17CC ! <optional text’ tPut Repty)

Sent in response to 4. Put message to indicate initial success
or failure of the file storage request. *CC" is the outcome

code: 00" is successs “01~ is =failed for lack of
resources"” (|ncludes “pa@knsaa not found®» and "no more disk
space®),  "02" “ftailed for security v:olation' 03" §s

“failed for |nvalid filenane syntax®» "04" is ~"failed for
unisplenmented devnco or file attributes", "05" means “"this
system does not snppart file transfer” and =06" wmeans file
already exists when ™AS" requestede Imp lesenters are
encouraged to distindtlsh betueen various cases of these
errorss and to retognize other errors; the user should be
supplied with information as specific as possible. It is the
responsibility of the . $ystes doing the PUT, when it receives
a Put Reply with a failure cade, to notify the user of the
error regardliess of whick system contains the user. New
error codes will be added as needed. The <optional text>

could be used to further explain (symbolically) the error
conditionse. _

1atuuuunuunkfitena-es CAbort Put)

Sent from either sysiel to request that the specliied PUT be
aborteds and that dny portion of the file already written be
digcarded. NNNN is the file nuember, if specified? otherwise
it is blanke. The <filename> is the file namer if specifieds
otherwise it is blank. (file name can be "="). If no file is

speci fied (by nu.bern nage or "=%) then the current PUT is
specified. If no PUT ts in progressp this is a NOP.

‘19IUUUUNNNN<filenadEW

(Abort Fetch)

Sent from either svﬁtﬁﬁ to request that the specified FETCH
be aborted,» end t§ - advise that any portion of the file
already written has bush discarded. NKNN is the file number,
if specifieds othdruise it s blank. The <filename> is the
file namer if specif;ed' othernise it is blank (file naase
can be "="). If no file is specified (by nusber» name or
»=*), then tpe currént FEICH is specified. If no FETCH is in
progresss this is 4 NOP. :
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0

The
for

20VVcharacteristics (Conngct)

Sent from user systes to server systes to request
establishment of a terminal-to~program connection. “VV" s
the virtual station address to be used for the proposed
connection, and is ‘the wuser systea'’s transait address.
"characteristics™ describe the characteristics of the real
terminal,  to allow the server program to format wesessages
appropriately, if desired. The characteristics, taken frog
Comeon NDL, ;res : ' g

stationjln : ‘ . , 20 characters
line width ' & characters
' CRT boolean . : 1 character
0" = not CRT ‘ -
- 1% = CRT R
" MYUSE ‘ o : C -1 character
1" = input only
"2" = output onky
v "3" = input/output o
maxigum input tlength 4 characters
maximum output length 4 characters
page size (in characters) & characters
20 characters

terajnal type (froa u?er systea
NDL? teft- ;ustifi d )

| Zobls (M@A el 2

21VV¥CC (connect Reply)

Sent from server system to user system to respond to a
Connect message. States whether or not 2 terminal-to-progras
connection has been established for virtual station nusber
"yv* (user systen's transait address) via the response code
"CcC": 00" for suécess., *01® for invalid address or systea
futt» »02" for no MHCS readimng on stations snd "03" for
already*cnnnecteda ' : 1

22vy (Disconnecf)
Sent from user system to server system to break an existing

terainal-to-program connection for wvirtual station address
"¥V". There is no reply.

- 23“(EOF Confirmation)

Sent by a system receiving a files» after cosmpteting all
processing of it to confire receipt of the sender®s end of
fitee Also sent at connection-establishment time if no file
is being receiveder te synchronize the two systems after
crashe (See FILE TRANSFER RECOVERY for more information.) On

receipts this uessage is ignored if no PUT is in progress.

following chart of system messages depicts the requ:relent
isplementation of these messages for both the host systeas and
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the remote terminal:

tMessagel Host System L] Tersinal gysten |
t Code | Recv _ Send !  Recw Send |
I EL Attt ELLL L LDtk il Sl i bl L bl b Lt b el bbbl |
it 01 { Not required #Wandatory I Mandatory Not required |
i 02 I Mandatory Mandatory I Mandatory Optional |
i 03 1 Not required Wandatory @ Mandatory Not required I
1 04 I Mandatory Handatory ! Mandatory Msndatory !
105-07 1 Mandatory Optionatl I Mandatory Optional ]
t 09 I Mandatory Optionayg I Mandatory Cptional i
$10-23 1| Optional Optional i Optional Optional !

D P AN G A NS G AR O AT TR R U V) D I GD N SS WE  GD S AP D O R AP GD R OP GRS W D R G UE G D TR ED GRS DR YD AR GG Gl A G W D Wb @ VS @

‘Notes Message codes dgreater than 03 are not implemented by
DC1000. Message codes 10-19 are file-transfer related;
if file-transfer is isplementedsr they are mancatorye.
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EQRMAI OF PUIZEEICH MESSAGES

Following is the format of the Put and Fetch messagess starting
with the first chagacter after the system message code. The PpPut
message s identical to the Fetch message except for the message
code ?note that the Put message has no logical need to specify
the source file identifications? this 1is included for
consistency)e. ALl numerical values are specified in character
representation of decimal values, and have maximum values of all

99s5.
;’ G;glﬂ)
\d,ﬂz k,\

01 PUI_OR_FEICH_RECBRD.

02 REQUESTOR —— CHARACTER(6),
03 REQUESTOR_TYPE . CHARACTER(1),
2 0 = SP0 user

X 1 = user prograa
_ ¥ 2 = terminal user
03 REQUESTOR_ID CHARACTER(C4),

% progras ident or terminal ident.
03 REQUESTOR_DIRECTION CHARACTER(1)»

Z P = original request was "PUT"™
2 F = original request was "FETCH"
02 REPLACE_FLAG - CHARACTERCL)»
2 ¢ = do not replace existing file "AS™
Z 1 = replace existing file C(if any) *"ONTO"™

02 ORIGINAL_SYSTEM_TYPE CHARACTER(A),
2 in the same format as
X "CCCC"™ .in station~id message %
02 BEGINNING_RECORD_NUMBER CHARACTER(S8)» e o ﬂ&@mﬂﬂNﬂ”
%2 record nuaber at which to £
%2 start transfer

02 RECORD_COUNT CHARACTER(8)»
: 1 number of recards in file
02 RECOVERY_FETCH , CHARACTER(C1)»

2 0 = not a recovery FETCH
2 i = this is a recovery FETCH U(;b

02 SOURCE_FILE ~—/CHARACTERG¥£ﬁ$&»ﬂ
: 03 FILE_NAME - CHARACTERC 1003,
03 DEVICE_KIND ; CHARACTER(2)»

Z 00 = disk

Z 01 = tspe (any avaitsbtlel

2 02 = 9-track tape

2 03 = 7-track tape

2 04 = phase~encoded tape
03 RECORD_SIZE CHARACTER(4%),
03 BLOCK_SIZE CHFARACTER(4)»
03 PACK_NAME : CHARACTER(17)>»
03 FILE_KIND CHARACIER(Z)-

2 00 = code file

2 01 = dsta file
4 (other‘tvpes say be added)
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03 USERCUDE CHARACTERC17) »
_03_PASSHORD cvaaacrea(xlzlwﬂ7¢§
02 DESTINATION_FILE CHARACTERGAZEY; [ [

z (format same as “SOURCE_ FILE")

~In this records the source FILE_NAME is in whatever syntax is
- appropriate for the source systee and the destination FILE_NAME
syntax is appropriate for the destination systen. if an
iaplenenter uishes to allo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>