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GENERAL DESCRIEYIION

The 81800/81700 data communications subsysten provides an
inter face between the network controller and any executing MCS on
the systenm. The character-oriented header information which the
MCS reads or writes in its communication with the netwcrk
controllers the remote files in its own netuork, ancd the MCP
constitutes, basicallys, the MCS interface that is cdescribed in
this product specification. MCS interface» thenr, 1is composed of
the wvarious messages required for any queries or changes in the
status of remote stationse.

This dataconm environment requires, at minimums an NOL handler
and a user program which opens 3 remote file with headers (an
HCS)e There is no rcestriction on the number of remote files with
headers that may be opened on the systeme although there is a
maximum of 20 remote files that can be concurrently asscciated
with any one station. In a system composed of several MCSs, a
station gay be associated wsith wmore than one of thea in a
hierarchical manner.

In generals the netuork controller handles the line protocot and
the MCSs in cooperation with the network controllers, handles the
attachment of vremote stations to their respective recote files.
Remote file I/0» as is standard on 81800/8B1700 systerss is
controlled by the operating system through a queue file mechanisa
that is transparent to the user and is nqnot a concern of this
document. :

An MCS program will fulfidll some or all of the follouidé data
comaunications needs:

= Message switching

= Logical attacheent of a ststion to a remote application
program or system of prograsrs

« Network reconfiguration
= Audit and recovery
= Network statistical analysis

= Comsunicate with the operating systea.

BEMOIE EILES

Rexote files are the means by which prograns wuse the NOL data
comrpunications subsystem to transfer information fron remote
terminals to user programs (or vice versals and MCS-type remote
files are distinguished from ordinary remote files only by the
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special headers that allow them to affect the flow of messages.

MCS interface is enabled by opening a remote file with headers
that has an external file name which matches a file declared in
the file section of the executing network controller. ALl
stations 1listed in the family statement for that file are
controlled by the MCS. The SO0-byte header that precedes cdata
sessages allows the MCS to access talliess toggles and cther
information relevant to the originating station of the message.
Non~data messages consist only of the varjable-length headere.

Oumny remote filess ire.» with no stations specifiede are allowned
providing that the prograns opening the dusmy remote file (without
headers) has been zip—executed by an NCS-type progranm. The MCS
is expected to direct the assignment of stations to that file by
approving or disapproving the open of any remote station that
wishes to be attached to that file.

RESOQURCE SHARING

Nhere sultiple MCSs are executing on the same systems, there is an
established protocol which allows one MCS to attach stations to
another. The protocol is btased upon the concepts of “prisary®
and *secondary*” and these terms vrefer to the relative
responsibilities of tuwo MCSs in the control of a remote station.

Since users may sign on or attach to a series of MCS~type filess
primary files» with some restrictions noted balows are
distinguished fron secondary files only by signal characters and
by their relative positions in the master list of attachments
kept for each staticon in the remote network. The primary file is
the last renmocte fite on the master Llist to which the staticn is
attached and the secondary file is the next-to-last. 8y default,
all interface messages go to the primary files ands if the first
character of the message matches the signal character defined for
the secondary file (all secondary files wust have a signat
character)» the smessage goes to the secondary file. The
advantage of this configquration is that a . remote station can
still comnunicate sith the secondary file even though it has a
primary attachment to another reaote file.

Secondary filess thens are restricted to remote files opened with
headers since they sust have signal c¢haracters asscociated with
thems and prisary files may be either ordinary reaote files or

renote files opened with headerse In a series of rvremcte
attachments done by an individual stations, there is a limit of
one attachepent to a remote file without headers: it aust be the

primary file. I1f atl of the attachments are to MCS-type remote
filesr, there is a limit of 20 attachments for one remote statione.

Primary and secondary protocol is =maintained through a master
tist that is updated by the network controller each time a remote
station attaches or detaches itself from an NMCS or a remote file.
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When a station signs on or attaches to a remote filer the
fite-name is added to the list and a signal character s
associated with its if it is an MCS. If a third attach/sign on
is mades the primary and secondary designations are reconfigurede.
After redefinitions the original MCS does not have any current
responsibilities where the remote station is concerned and s, at
this points, inaccessible from that station. '

Hhen a resote station is detached or closed» the last entry is
deteted from the list and primary and secondary are reconfigured
from the master list. In this ways the original MCS (in a series
of three attaches) is wmaintained on the List and the final
close/detach must be from the first (original) NCS. MCSs
designed to inhibit the primary-secondary option do so by denying
all opens on resote files with headerse.

BASIC JERMINOLQGY

This subsection defines most of the basic terminology that is
used in this product specification. It also references related
publications that would be helpful to those who are unfamiliar
with those terms and conceptse. .

MCS Message Control Systea - Any progras
which opens a vremote file with the
header option and thereby controls the
stations in that remote file.

NC Network Controiller - The progran
generated through compilation of an NOL
(Network Definition Language) prograse.
The NC handles the {ine aiscipline for
the data communication devices of a
system and interfsce queue between MCS
end operating systes. Fefer to P.S.
2212 5223, B1800/81700 NDL and 1073715,
NDOL Reference Nanual.

Resote File A file declared in a progranm which, in
- conjunction with the netuwork controller,
provides inputs output or I/0 with a set
of data communication devices. Refer to
P.Se 2212 S462» B8B1800/81700 MCPII and
1089992, Data Communications Information
Manual. .

Headers An option on a remote file which allows
system control functions and provides a
.S0=byte header on all data messages
aoving through that remote file.

Prinmary File The file to which a station was most
recently attached or included in an
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opene. Normal input goes to the primary
file.

The file to which a station was just
previousty attached or included in an
opens, {.e.» the penultimate attachment.
The secondary file must have headers and

 will have approvec the attach or open of

the primary file. Input whose first
character matches the signal character
(not blank) designated in the primary
file's attach or open will go to the
secondary file.

(CRF) is the file with headers to which
8 sSstation was most recently assigned.
either with an attach or with an opena
If the primary file has headers, it is
the CRF; otherniser the secondary file
is the CRF.

is the file which urites an attach.

nornally denotes a program which has
opened or is opening a remote file
without headerse.

Logical Station Number = The number by
which the network cantroller uniquely
fdentifies a station for normsat
transactions. LSN?s begin with =001"
and proceed sequentially through atl the
stations declared in the Station section

of the KDL controller.

Relative Station AhNumber = is the nusber
by swhich a user program with a remcte
file using a renote key  uniquely
identifies a station. An RSN equal tc O

~ implies a control message. An RSN ecual

to 1 implies the first staticn in the
file*s family statement. RSN*'s prcceed
sequentially through the stations
delineated by a fitle®s family statement,
except that a controlling remote file
may wmodify the LSN.LIST and thereby
snodify the RSN*'s of the remote file. If
a station is detached from a file with a
remote keys the RSN's remain unchanged.
If a station is attached to a file with
a remote keys the new RSN witll be its
old RSN if it were attached previously;
otherwiser it will be one dlarger than
the greatest RSN previously associated
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with the fite.

BELAIED QOCUMENTAYION

NAME C NUMBER
B1600/B1700 Network Definition Language P.Se. 2212 5223
81800781700 NDL/Library PeSe 2212 5215
B1800/81700 NDL Reference Manuatl 1073715
Data Comumunications Reference Manual 1089992
B1800/B81700 Data Comm Audit P.Se 2212 S421

61800/81700 MCPII ' ‘ PeSo 2212 5462
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BESSAGE IJYEES

This section specifies the record formats of the wnessages read
and written by the MCS a3as it communicates with both the netwark
controller and the remote stations in dits remote file.

There are three types of record formats: datar control and
user~defined. Data record format is used in the transfer of
information between network controllers and remote stations and
in this area the MCS may read or urite the records depending on
the source and destination of the message. Control records are
defined by name and represent a specific purpose and action»
€.8.» a detach.reply. User~defined record format is wused faor
comnunication between an MCS and a user remote file without
headers ands as its name indicatess it allows the user program to
establish the purpose of the communication.

All amessages read and written by an MCS are listed by type and
formate.

MESSAGE TYPE FORMAT
QUTPUT MESSAGE (from REMOTE FILE) =00" DATA
INPUT MESSAGE (from STATION) 01" DATA
INPUT LOGICALACK “02" DATA
GO0D.RESULTS.REPLY Q5" DATA
RECALLED.MESSAGE 06" DATA
UNPROCESSED-QUTPUT MESSAGE 07"  DATA
OPEN 10" CONTROL
ATTACH | =12~ CONTROL
ATTACH.REPLY "i3m COCNTROL
DETACH ‘ . “i4n CONTROL
DETACH.REPLY "5 CONTROL

 CLOSE | "1 CONTROL
STATUS.REPLY =21 CONTROL
CHANGE.REPLY 23" CCNTROL
RECALL<REPLY "25" CONTROL
REMGVE.REPLY 27" CCNTROL
REMOTE.FILE.INFO.REPLY “29" CONTROL

REMOTEL.FILE.INTERCOMMUNICATION 50 = ®99" USER=-DEF INED
Table 2.1 MESSAGES READ

MESSAGE . TYPE FORMAT

- QUTPUT MESSAGE (to STATION) . "00” . DAYA
INPUY MESSAGE (to REMOTE FILE) “01" DATA

LOGICALACK.REPLY . eg3e DATA
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QUTPUTY GOODLRESULTS 04" DATA

OPEN.REPLY 11" CONTRGL

ATTACH “12” CONTROL
ATTACH.REPLY : ~13~ CONTROL

DETACH 14" CONTROL

STATUS ®20" CONTROL

CHANGE "22" v CONTROL

RECALL "24" CCNTROL

REMOVE ' 26" CONTROL
REMOTE.FILE.INFO *28" CCONTROL

REMOTE.FILE-INTERCOMMUNICATION "5Q% = nggew USER=DEF INED
| Table 2.2 MESSAGES WRITTEN

KEY 10 AQBREVIAIION

‘In Tables 2.3 through 5.1, the following abbreviations and
notations are used:

NC - Network controller/operating system interface
MCS - Remote file with HEADERS
USER = Remote file without HEADERS

R - Read

H =~ Hrite
Note:

"s«* ynder a "W" inplies that it is appropriate for that progras
to SET that field.

®«® under an "R"™ implies that it is appropriate for that progran
to READ that field.

"4* under a "W"™ isplies that it is mandatory for the MCS to SET
that field before sending the message.

%g9* jmwplies a numeric EBCDIC character field (Bit 8)

*X* implies an EBCDIC character field (Bit 8)

*g¢* denotes iterations of the same fields one for each
reasote station )
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DAJA MESSAGES

The types of data messages which an MCS reads and writes are as
followus:

TYPES WRITTEN " DESTINATION AND FUNCTION

L LR DR T N T K X XX WD U R W PN W (DR WA A e

00 _ An output message to any station in its
remote file.

. 01 An input message to any remote file. The
‘ destination of the message s indicated by
the number in the renote.file.no field.

03 A Qlogicalick.reply message to the netwark
controlier. This message should allow the
relevant reguest to acknowledge receipt of
the message via an ack to the station.

04 . A good.results message to the netuork
controller. This message acts like an output
message except that positive receipt of the
message by the station produces a
good.results.reply.

TYPES READ ORIGIN AND FUNCTYICN

00 An output message from a remote file whose
open it approved with participating set to
ol $oP8

ot An input message froam one of the following:

A primary station when the signal
charaqter is not usede.

A secondary station when the signal
character designated %n the open or
attach or attach.reply s the first
character of the message.

A renote file with headers.

02 An input togicslack message from the netwuwcork
controller. This maessage is received when a
request executes a terminate logicatacke. If
the primary has headerss it receives this
messages otherwises if there is a secondcary
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file it gets the message.

05 ' A good.results.reply message fros the network
controller is received upon success ful
transmission of an output message to a
station. The message is received only if the
good.results bit in the message or staticn
Was set. If the prinmnary remote file has
headerse, this message 1is received by the
primary files otherwiser the seconcary file
receives it.

06 A recalled.message from  the network
: controller. Recalted.messages follow the
recall.reply message. The number of recailed

messages is indicated in the recall.reply.

07 An unprocessed.output message fron the
netuork é¢ontroller. When the network
controller is DSeds it sends output messages
to the appropriate controlling remote file
before sending an EOF.

The data message format is defined as:

NC~=MCS MCS=NC MCS=USER USER=NCS FIELD LENGTH
] R W R ] R W R PIC
MESSAGELTYPE * * + * + () {(*) ®x 99
VARIANT « * * ® &« - - 9
LSN * L] * & & (%) (») * 999
TEXT.SIZE * * + L * (%) (*) L] 9(4%)
REMOTE.FILE.NO * = 'Y . + - - 999
TINE * L - . = 9(7)
TRAN. NO L * - - 999
ERROR * * - - xX
TALLYS * & * * - - 9¢(9)
TOGGLES * * * * - - 9(8)
TERMINAL.TYPE * ] - - 99
FILLER X<6)
TEXT . * % LA * * “ * XCTEXT.SIZE)

Table 3.1 DATA RECORD FORMAT

The parenthesized fields in Table 3.1 for user remote files
indicate the three fields in the remote key. The remote key has
the following format:

RSN 9¢3)
TEXT.SIZ2E 9¢4)

MESSAGE.TYPE 9¢3)

RSN is converted to LSN by the remote file interface.
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The semantics of the fields in the header are:

VARIANT

LSN

TEXT.SIZE

REMOTE.FILE.NO
TINE

TRANC.NO

ERROR

TALLY
TOGGLE
TERMINAL. TYPE

field indicating the follawing:

»

-= make program memory resident

-=- make program disk resident

== cause EQOF branch

== cause exception branch

== jnclude text in good.results.reply

HHH o
(V.3 TR N

The togical Station number to which the
data belongs. It must be set on output
and good.results messagesa

The number of characters in the text
field.

The nusber of the remote file where the
message came from or is going to. It
must be set on input messages.

The time in 20~bit counter format when
the network controller processed the
messages. .

The transmission number that belongs to
the message.

A 16=-bit field extracted from the result
descriptor which 1indicates exception
conditionsa The meaning of the bits of
this field are as follows (bit O=most
significant bit)s '

B17 EXCEPTION
parity error
buffer overflow
read memory parity
time out

break

end of buffer
Ltoss of DSR
Loss of carrier
address error
translate error
format errcror
read not ready
12=15 not used

- .
OVOONOAVIILWANERSDS

"
%

The sewmantics  of tally, toggle and
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terminal.type are the same as in
previous releases? .the tatly field
represents the first three station
taliies in 3-character decimal fornmat.
The toggle field represents the first
eight station toggles as ™0™ or “1%,
Terninal.type is the two=digit
designation that identifias each class
of terminals.

The character string which is ordinarily
displayed on the remote screen or the
tocal sPO.
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CONIROL MESSAGES

OPEN HESIAGE

The open message is the mechanism for cresting new remote filese.
The operating system receives an open from a program and
determines that the device is a remote filea A remote file coper
sessage is then formutated and passed to tha network controller
which takes the fotlowing actions: :

1. If the file is knouns, it modifies the message to indicate
the appropriate station Llist; if unknowns the open is
disapprovgd with file missing.

2« Verijfies that the open message is valide. If not, it
disapproves the open.

3. If none of the stations in -the open are assigned to an
MCS» it approves the open and creates a new remote file.

4 1If some of the stations in the open are assigned to cne
MCS and the rest are unassigneds it forwards the open
gessage to the MCS.

S5 If the stations in the open are assigned to gmore than one
MCS» it disapproves the open with file locked.

6 If the program whose open 1is being processed was
2ip=~exscuteds, the job number of the program that did the
2ip will be found in parent.job.number. In this cases
the open is forwarded to the file with headers which
belong to the program with the indicated job number. if
no such file exists» then the open is denied.

7T 1If it is a dummy file with headers but was not
2ip~executed by an MCSs the open_ is approved.

8. If it is a dummy file without headers and the program uas
not zip-executed by an MCS», it will be disapproved. This
is done because there is no way to attach stations to the
repote file after the open.

OPEN REELY

If the open is passed to an MCS», an open.reply is expected. The
MCS must approve or deny the open. It mayes in addition, modify a
nusber of other fields as specified in the diagram on the cfpen
format Cunder MCS=K). I1f a3 denial is sents no changes will be
aader the denial wildl be forwarded to the operating system which
will deny the apen tc the cpening progranme. A signal character
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fndicated in the open.reply ensbles the station to comaunicate
with the MCS. If open.type is output or if participating is set»
no changes wiltl be made to primary or secondary assignments.

If both participating and headers are sets, the open will be
disapproved by the network controller and a close with open.error

sat will be dispatched to the MCS.

When the network controller receives an open.reply from an MCS,
it rechecks all fields relevant to itself and the operating
systonm. If the MCS made an error ¥n formulating the reply», the
approvatl will be changed to denisl and a close will be sent to
the MCS with open.srror =z "1%, Otherwises the new remote file
will be created and the reply forwarded to the opefrating system.

OPEN HIIH HEADERS

An MCS may appraove an openn with the headers option sets
fndicating another MCS. At this time, the primary file is the
file whose open was approved and the secondary file is the file
shich approved that open. All messages whose first character is
the designated signal character 9o to the secondary file. Atl
others go to the primary file. Thens, if the second MCS approves
an open with that station or attaches that station to a third
resote filer, the first MCS is left outs the second MCS becosmes
th: secondary file and the new remote file becomes the prinary
file.

An example of secondary attachment would be a station running
under the illustrative MCS which first signs on to a special NCS
which. in turn, retrieves certain types of information froa a
data base on comsand and then from the second MCS signs onto an
inventory review progran. As the user raviews the inventorys, he
may at any time type in his signal character and query his data
base through the special-purposs MCS. In order to contact the
illustrative MCS», bowevers he must first sign off from the
inventory revieuw progranm. '

An example of a participating open would be a station running
under the illustrative NMCS signs onto a special MCS which formats
sessages according tc terminal typeer sets up formss, displays data
attractivelys etc.» and from this second MCS signs onto the
invantory ceview program. The secoend open is approved uith
participating set to "1i". In this cases primary asessages are
sent to the special MCS and secondary messages still go to the
fllustrative NCS.

ouMMYy REMOYE OREN

If the MCS approves an open uwith current stations = 0, then the
open will be approved with no stations initially attached. Each
sessage directed to that remote file will cause the MCP to
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determine whether the LSN<=>RSN association has been established
already in the FIB and establish it if necessarye. The =message
will then be processed as usual. This facility allous a renmote

file to be opened with no stations attached initially and
sessages then to be sent (under direction of the approving MCS)
to the file without the indicated station having been explicitly
attached by the MCS to the remote. file. '

QPENZOPEN-REPLY EORMAY

The formats for the open and open.reply messages are showun below.
Included are indications of relevant fields ang follcwing is an
exptanation of each field’s meaning. .

NC=MCS MCS=NC

W R W R PIC
MESSAGE.TYPE * * + ® ' 99
OPEN.TYPE * * 9
OPEN. TIME * i 9(7)
PARENT.JOB.NO * . 9(7)
PRUGRAM. JOB.NO . ® 9¢7)
PROGRAMNAME ® * X€30)
HEADER.OPTION * » 9
FAMILY.OPTION * i 9
USE.REMOTE.KEY ~ * 9
RESIDENT . * * * 9
USER.REMOTE.FILE.NO ® . * 999
SIGNAL.CHAR * * X
APPROVE.DENY * * 9
CENIAL.REASON + * 9
PARTICIPATING « b 9
600D.RESULTS ® » 9
MAX.STATIONS L bd 999
CURRENT.STATIONS LI b ® * 999
LIST.YYPE * b 9
FILEJNANME b b X€(10)
PROTOCOL.TYPE * * 99
SESSION . s 9999

L] . . * 999 (CURRENT.

STATION.LISY
o STATYICNS)

Table 4.1 OPEN/OPENJREPLY
The semantics of the fields of the open message are as follows:
OPEN.TYPE Indicates the directions of data flow
‘ablowed the remote fitle:
#1® == input only

®2n «= gutput ondy
®3® == input/output
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OPEN. TIME

PARENT. JOB.ND

PROGRAM. JOB.NO
PROGRAMN.NAME

HEADER.OPTION
FAMILY.OPTION

USE.REMOTE.KEY

RESIDENT

USER.REMOTE.FILE.NO

SIGNAL.CHAR

APPROVE.DENY

DENIAL.REASON

4=4

COMPANY CONFIDENTIAL
MESSAGE CCNTRCL SYSTEM INTERFACE
Pe So 2212 5447 (C)

The time at'uhich the MCP recognizes the
file open.

The job number of the
2ip-executed the progran

remote file or =0C00000™.

program that
opening the

The job number of the program opening
the remote file.
The name of the program opening the

renote file.

A boolean indicating whether the file is
atlocated with MCS~-type headers and
functionse.

A boolean indicating whether the file is
a remote file family (not yet
iaplemented).

A boolean indicating whether the file
includes the key option. The remote.key
option allous urites to specific
stations and on reads idndicates the
station which sent the current message.
For files without headers» stations are
fdentified by relative station numbers
(RSN's).

A value indicating what to do on a read
with no data: :

#i{® <= keep program in memory
®2® == roil program out to DISK
®#3n == provide EOF branch

The Ulogical file number which the
netuwork controller uses to identify the
opening file throughout the remote file
interface. The MCS must not change this
field.

Used by the
fdentify messages
from a station.
charactere.

network controller to
intended for the MCS
Blank implies no signal

Indicates to the operating systenm
swhether the open should be approved;
g implies open zpproval.

Indicates the reason for an open denial.
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A boolean indicating whether the
gpproving MCS will participate in the
user program®'s 1/0. It is set by the
approving MCS and causes all input fros
the station . and. all output fros the
remote file to be sent to the approving
MCS rather than the user progran. No
changes are made to the gprimary or
secondary files of the stations in a
remote file open with participating set
to “1*.

Set by the MCS to indicate that the
netuork controller should return
good.results messages upon successful
transmnission of <data messages to the
statione.

The number of stations that can be
attached to a3 given file. It is set by
the program attenpting to open the
renote file as part of the file
declarationa - '

The number of stations that are in the
station.list to be originally attached
to the file. Current.stations equal to
*000" indicates a dummy file. This
creates a file which only the approving
MCS (or any MCS gaining knowledge of its
remote file nunmbter) may talk to» and
mhich stations could later be attached
to.

Indicates the method by which the user
program specified his remote file. The
values of this field can be:

0 «= file name
®j® «= station List by nanme
m2® <= gtation List by LSN

Type “O0° is the only one currently
faplemented.

A field providing the file name given by
the useer progranme. This namre must match
a8 file name declared in the file section
of the NDL programs which generated the
controller unless the user program was
executed under control of an MCS. it
the file name given does not exist anag
the user program is under cantrol of an
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MCS» then the open will be passed to
that MCS. Howevers, the file name is not
8 unique file identifier. The stations
in a given NDL file may be modified so
8 to be shared by two reaote files or
passed on to another renmote file with
the same nane. In future releasess
files may also be designated by station
List» so reliarce on file names to

fdentify remote files is not
recomnmended.

PROTOCOL. TYPE Indicates the type of remote file
interconmunication desirea by - the

application program opening the file.
Currently the defined values are:

*00* - input messages will be type "01"

*01" = input message will be type *50*
or greater

(See P. S. 2219 0482, SMCS for an

exanple.)

SESSION _ The resote session number associated
with the application program perforaing
the opene. It i5 "0000™ if there is no
session associatione.

STYAVION.LISY Contains the 1list of stations (by LSN)
included in the remote file. Each LSN
occupies 3 characters in the tist (See
CURRENT.STATIONS &above)d.

QBEN REVIEW CRITERIA

¥hen an open is approved without being sent to an MCS» the
netuork controller verifies that:

Ae There i3 room in the remote file table as indicated by
the max files statement in the NDL declaration secticne.

" Be Current.stations is tess than or equal to smax.stations;
if nots it is set to maxe.stations,

Ce The following conditions are true:

1« the station exists
and 2. the adapter is present
and 3. the station is appropriates i.e.» that
a. the old prinmary is null
of be the old primary does not have headers and the old
secondary is null and the open.type is output ("2%)
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0. the file is not a duanmy file'uithout headers.

Before an open s forwarded to an MCS» fho network controller
verifies that: -

A. There is room in the remote file table as indicated by
the max files statement in the NOL declaration sectione.

8. Current.stations is Qess than or equal to max.stationss
if notr it is set to max.stations,

C. The remcte file being openeds if it is a dummy filer wuas
2ip-executed by a3 program with headers.

D. The following caonditions are true:

1« the station exists
and 2. the adapter is present
and 3. the station is appropriates i.68.s that
8« the primary is null (not all stations)
or be the primary is the approving MCS
of C. the primary does not have headers and the
secondary is the approving MCS
and 4. the nesting of open approvals and attaches is
not too deep.

Before an open.reply is processed and approved for the user
prograns the network controller verifies that:

A« The open on this remote file was sent for open approval
B The MCS set approve.deny to *1* indicating approval

C. Current.stations is less than or equal to max.stations
D. Headers and participating are noi both set

E. The following conditions are true:

4 1. the station exists
and 2. the adapter is present
and 3. the station is appropriater i.8.» that
8« the old primary is nutl
of be the old primary is the approving MCS
or c. the old primary does not have headers and
‘ the old secondary is the approving MCS
and 4. the nesting of OPEN approvsls and attaches is
not too deep
and S. if participating, the primary is the approving NCS
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AJIACH MESSAGE

The attach is a mechaniss whereby new stations are assigned to an
existing remote file. Whereas the open message allows an initial
assignment of stations to a newm remote filer» the attach protocol
adds stations to the file subsequent to the open.

There are three important remote files (not necessarily unigue)
associated with an attache

1. The attach initiator begins the attach process by writing
an attach messagea. Eventually he will expect to receive
‘an attach.regly which wildl either approve or deny the
attach. The station Llist may be modified if the attach
is forwarded to another MCS for approval s0 it wmay be
necessary to review ‘the station List in processing the
completed attache. ‘ :

2. The attach object is the remote file to which the
stations are being attached. If the attach object is not
the attach initiatorr, the open of the attach object must
have been approved by the attach initiatore. The attach
object may or may not have headers. In either caser it
receives no indication of the attach within the attach
protccaols but may become aware of the attach via the
inclusion of new stations in its normal message flows via
8 renote.file.infor or via a user~defined conventione.

3. The controlling remote file (CRF) of & station 1is the
file with headers to which the station was most recenttly
attached (or included in an open). If the primary has
headers» it is the CRF; otherwiser the secondary file is
‘the CRF if one existse.

If the CRF of each station in the station.list is the attach
tnitiator or null, the attach is immediately processed and an
attach.reply sent back to the attach initiator. The signal
character specified in the attach will direct control messages to
the attaching file for all the stations he controlse.

If the controlling renmote file for the stations in the attach is
a remote file other than the attach initiatore. the attach message
is forwarded to the CRF and an attach.reply is expected in
response. The CRF must approve or deny the attach and may modify
the station tist of the attach. He also specifies the signal
character for all stations he controlis. This attach.reply is
then reviewed by the NCs which either approves the entire attach
and processes it or denies ita In either casees the attach.reply
is then sent on to the attach initiator. If another MCS approveo
the attach but the NC denied it, 3 detach is also sent tc the CRF
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uith attach.reply.in.error set to "1%.

If a station is unattacheds
the attach is processed by the NC,

Howuevers when

Mitl be assignede.

it may be

Po So 2212 5447 (C)

included in an attach.

no secondary

if the stations in the station.list have more than one CRF» the
attach will be denied by the netuwork controller.

AITACH JABLE

Follouwing is a

the issuance of

attach. repi Ye

ircluded in the table because stations

table indicating the status of a station before
attach and after the
Participating or output-only
attached in those tuc

receipt of - an
stations are not

"classes do not change primary and secondary assignments.

p = primary file

s = secondary file

'self = attach initiator (headers)
CRF = controlling remote file (not self) Cheaders)
user = renote file whose open was approved by self (no headers)

CURRENT STATUS

unattached

p=null, s=null

attached to self

p=self

attached to CRF

L B 3 K B L 2 X K X X X L 1 J

p=CRF

ATTACH TO SELF

L X X X X L T X X X ¥ X R J

status if approved

p=self, s=null
signal.char ignored
attache.reply from AC

p=self
signal .char ignored
attach.reply from NC

p=sel f» s=CRF
attache.reply sig.char
attache.reply from CRF

attached to file without headers

L L L T L L R L L LERELE XY RERREELEEEXTE ]

pausers s=null

p=users s=self

attach denied by NC
p=users, s=nuil '
attach.reply from NC

p=users» s=self

ATTACH TO OTHER FILE

status if approved

p=other, s=null
signal.char ignored
attach.reply froa NC

p=others, s=self
attach signatl.char
attach.reply fros NC

p=others, s=CRF
attach.reply sig.char
attach.reply from CRF

attach denied by NC
p=users s=null
attach.reply frome NC

p=zother, s=self
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signal.char ignored attach signal.char

attache.reply from NC attach.reply froa NC

pzusefp $=CRF p=self, s=CRF- p=other, s=self
' attach.reply sig.char attach.reply sig.char
attach.reply from CRF attach.reply frows CRF

MCS~NC NC=CRF

¥ . R W R PIC
MESSAGE.TYPE * * * 929
USER.REMOTE.FILE.NO * * " 999
ATTACHING.REMOTE.FILE.NO L * 9299
SIGNAL.CHAR . . X
APPROVELDENY 9
DENIAL.REASON 9
PROGRAM. JOB.NO : * * 9¢(7)
ATTACH. TINE ' . * 9¢(7)
CURRENT.STATIONS + * * 999
FILLER X(6)
LSN.LIST + * 13 (999

Table 4.2 ATTACH

MCS - attach initiator
CRF = controlting remote file

CRF =NO ' NC~-MCS

W R ] R PIC
MESSAGE.TYPE * * ] * 929
USER.REMOTE.FILE.NG * * 999
ATTACHING.REMODTE.FILELNO ® ® * 999
SIGNAL.CHAR * * * X
APPROVE.DENY . * . « 9
DENIAL.REASON - ® ® 9
PROGRAN. JOB.NO - * 92¢(7)
ATTACH. TIME - - 9(7)
CURRENTLSTATIONS L) *® b 999
FILLER , X(6)
LSN.LIST - - & 999 )

Table 4.3 ATTACH.REPLY

The semantics of the fields in the attach and attacha.reply
messages are similar to the open uWith the following exceptions:

ATTACHING.REMOTE.FILE.NO The file number of the MCS originating
the attach or attach.reply. It is set
by the network controller before
foruwarding the message to another MCS.

SIGNAL.CHAR Set by the controlling remote fite. It
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is used by the network controller to
fdentify messages intended for the
secondary file of a station. 8lank
implies no signal character. For
previously unattached stations and
stations whose CRF s attaching to
himsel f, the signal character is
. fgnored.

DENIAL.REASON Set
attach is denied. It may have the
folloning values:

PROGRAM. JOB.NO On

-l'
'2'
.3'
-“ﬂ
'5.
.e.
ﬂ?ﬂ

ﬁeﬂ
ﬂ9ﬂ

an

by the network contrcller when an

invalid remote file

fite Ltocked
adapter missing
CRF denied the attach

"Cnot used)

invalid LSKN in tist

too many M(CS's for one of the stations
{the nesting of the opens and attaches
is too deep).

attach.reply error

too many stations in file

attach is the job number of the

owner of the attaching remote file. On
attach.reply this will be the job
number of the controiiing remote file.
this field corresponds to ones okn
file upon receiving an attach.replys the

an

It

attach

Was approvegd Dby the netuork

controller only.

AITACH REVIENW CRITERIA

Before an attach is approved without being sent to another MCS»
the network controller verifies that:

A
Be

C.

The remote file exists (user.remote.file.no is valid)

The attach initiator approved the apen of the remote file
or the attach initiator is the user remote file

Current.stations ¢+ the stations already attached to the
file is less than or equal to max.stations for that file

The following conditions are true:

1« the station exists
and 2. the adapter is present
and 3. the statiaon is appropriater i.€.s» that
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8. the old primary is null
or b. the old primary is the attach initiator
or ¢« the old primary does not have headers and
the old secondary is the attach initiator

and 4. the nesting of open approvals and attaches is
not too deep

and S. 1if the file is indicated as participatings the
primary is the attach initiator

Before an attach is sent on to the contrciling remote file (not
the attach initiator) for gapproval., the network coantroller
verifies that: :

A The remote file exists (user.remote.file.no is vatid)

Bes The attach initiator approved the open of thse remote file
or the attach initiator is the user remote file

C. Current.stations ¢ the stations already attached to the
file is less than or equal to max.stations for that file

D. The following conditions are true:
1. the station exists
and 2. the adapter is present
and 3. the station is appropriates, i.e.» that
3« the old primary is null C(not all stations)
orf be the old primary is the controlling remote file
of ¢« the old primary does not have headers anc the
old secondary is the controlling remote file

and 4. the nesting of open approvals and attaches is
not too deep

Before an attach.reply is processed and approved for the attach
fnitiator, the network controller verifies that:

A« The renote file exists (user.remote.file.no is valid)
B The attach was forwarded to the CRF for approval
C. The CRF set approve.deny to "1*" indicating approval

De Current.stations &+ the stations already attached to the
file is tess than or equal to max.stations for that file

E« The following conditions are true:
l« the stations exist

and 2. the adapter is present
and 3. the station is appropriates i.¢.» that
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a. the old primary is null
or b. the old primary is the controlling remote file
or ¢« the old primary does not have headers and the
old secondary is the controlling remote file

and 4. the nesting of open approvals snd attaches
is not too deep
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DEIACH MESSAGE

The detach is related to the close in the same way that attach is
related to the open message. It is provicded for negating the
effect of an attachs removing stations froa the station 1ist of a
remote file and returning them to their previous ocwners.

If the user.remote.file.no is wvatid, the detach wilt be
processeds station by station» accorcding to the following
criteriaz

e« A file may detach a station from itself. 'If there is a
file which approved the open of that file, it is notified
via the detach message forwarded by the netucrk
controller. This indicates to the receiving file that it
is now the primary file sgain.

2« A file may detach a station from a file whose attach or
open it approved.

3. MWhen a station §s detached from the renmote file
specifieds it is also detached fros atl files to which it
had subsequently become asttachede.

4. Hhen an attach.reply has an error, a detach message is
sent to the CRF uwith the attach.reply.in.error field set.

This atlows for three different detach messages:

le Messages sent by a remote file with headers to detach a
station from its file or a directly subordinate file.
These detach messages wilt be responded to with a
detach.reply from the network controller, the LSN list
indicating stations actually detached.

2. Messages sent by the network contrcller to notify an MCS
that it nox controls a List of stations. No detach.reptly
is necessarye.

3. Messages sent by the network controller to notify a CRF
writing an attach.reply that the attach.reply hac¢ an
error and the attach did not get processed. No
detach.reply is necessarye.
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The follouing is the format of the detachAnessage:

MCS=NC ’ NC=MCS _
L R W R PIC
MESSAGE.TYPE 4 = ] « 99
USER.REMOTE.FILE.NO * " * * 999
" ATTACHeREPLY.IN.ERROR ] * 9
CURRENT.STATIONS . a " 'Y 999
FILLER X(6)
LSN.LIST * * . »* (999 )2

Table 4.4 DETACH/DETACH.REPLY

The semantics of the fields of ¢the detach and detach.reply
messages are the same as fields in the O0OPEN message with the
exception: '

ATTACH.REPLY.INERROR A boolean whichs when set to “1",
indicates that the attach.reply
uas in error.
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CLOSE HESSAGE

The close message is provided as a8 negation to the open messagee.
Close messages originate from the operating system and are passed
to the remote file which appraoved the file open. Alsor a close
B3y be initiated by the network controller if an open.reply
approving an open was in error (See OPEN). The close gessage
cequires no reply.

If an MCS closes its files the files whose opens it approved will

also be <closedg. They uill receive no new messajes. An
end-of-file message is queued after the 1last currentiy-queuecd
Eessage. The stations are relegated to the primary/secondary

configuration which existed before the closed file was openede.
The one exception to the above rule is when an MCS participates
‘in user program 1/0» a close on the remote file does not alter
the primary and secondary files for the station.

Follouwing is the format for the close messages

NC-NCS

L R PIC
MESSAGE.TYPE . ® . L —
CLOSE.TIME ® ® 9(7)

RAM.JORLND ol * 9(7)

USER.REMOTE.FILE.NOD ® * 999
OPEN. ERROR ® bd 9
CURRENT.STATIONS * . 999
FILLER X(6)
LSN.LIST * . €999)%

Yabte 4.5 CLGSE

The semantics of the fields in the close message are similar to
the open message with the exceptions

CPEN.ERROR A boolean set by the netuwork controller
to indicate that an MCS open approval
was invalide.
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SIATUS MESSAGE

Status is now only applicable to stations., The format of the
station status/status.reply message is as followus:

MCS=NC NC=MNCS

/] R W R PIC
MESSAGE.TYPE 4 . L S 99
LSN * * * 999
REQUESYING LSN ® * 999
STATUS.ERROR - - « * 9
STATION.NAME - - * * X€10)
STATIONL.READY - - - ] 9
STATIONL.ENABLED - - ] * 9
STATIONMYUSE - - * ® 9
STATIONLTERMINAL TYPE - - * ® 99
STATIONL.BUFFERSIZE - - « L 9(S)
STATION.TRAN.NO.SIZE - - ] * 9
STATION.TRANLRECEIVE - - . * XXX
STATIONCSTRANTRANSMIT - - * * XXX
STATIONL.RECEIVE.ADDR.SIZE - - * * 99
STATION.TRANSMIT. ADDR.SIZE - - ® * 99
STATION.ADDR.RECEIVE - - & & X€20)
STATIONLADDR.TRANSMIT - - * * X(20)
STATION.MAX.RETRIES - - ] * 999
STATION.PRIORITY.RECEIVE - - % ® 999
STATION.PRIORITY. TRANSMIT - - % * 999
MESSAGE.COUNT - - * ® 9(4)
OIAGNOSTIC.REQ.ON - - * * 9
LOGICALACK.ON - - o ¢ 9
GOCOD.RESULTS.ON - - ] * 9
STAYION.TALLIES - - * « 9¢(9)
STATION.TOGGLES - - * ® 9(8)
STATIONLREMOTELFILE - - ® . 999
REMOTE.FILE.HAS<HEADERS - - & * 9
STATION.PHONE - - L * X(20)
STATIONSVALID - - * = 9
STAYIONLLINELNO - - * ® 99
STATION.SECONDARY.FILE.NO - - * * 999
FILLER X10)
LINE.COUNTY - - L * 99
LINE. INFO - - * ® (999)#

LINE # 99
ACU 9

Table 4.6 STATION STATUS REQUEST/REPLY

It is noted that only message.type and LSN fields are required
for a8 valid status message.
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The semantics of the status message fields are as followus:

LSN ‘ The 1togical station nuaber of the
station, the status of which is
requested/provided.

REQUESTING.LSN Provided for designating the station
: requesting the informatione. ft is not
required to be valid.

STATUS.ERROR ~Returned from the network controller and
: is "1 except when the LSN provided in
the status request was invalids, in which

case it is "0".

STATION.NAME Through diagnostic.req.on provides the
sase information 3gs the station status
reply message of previous releasesr, but
in character formate.

STAVIONLTALLIES

STATION.TOGGLES Provides tallies 0=2 and toggles 0=7 in
the same format as the data message.

STAVTIONSREMOTE.FILE Indicates the nusber of the remote file

to which normal input is atttached.

REMOTE.FILE-.HAS.HEADERS 1Indicates whether the above remote file
uas opened by an F(LS-type programe

STATION.LINE.NO The current 1ine assignsment for the
statione.

STATIONLSECONDARY.FILE-NO The remote file number of the station®s
secondary. If it is "000™, then there
is no secondarye.

LINE.COUNT The number of lines on which the station
is defined.

LINE. INFO | Line.count 3=character fields describing
the Uline nusber (char 2) and its
8ssociated diaslout status boolean {(char
1.

A program with remote file headers may send a status message and
receive a corresponding status reply.
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subject to change are station change

parameters. Line attributes are opaque to an KCS.

The format of the change and change.reply is as followus:

MESSAGE. TYPE
LSN
REQUESTING.LSN
CHANGE. TYPE
CHANGE.RESULT
CHANGE. VALLE

NCS=NC . NC~-=MCS PIC

R ] * * 99

+ * « 999

« * XXX

* * * . 99

a * 9

+ - * X(20) or
XXX or
999 or
9

(See chart below.)

Table 4.7 CHANGE/CHANGE .REPLY

The semantics of the change message are as follows:

LSN

REQUESTING.LSN

CHANGE.TYPE

CHANGE TYPE
R 1] 1 R
ﬂOl »
QOZQ
-03'
QO‘-
=05%
06"
"Q7-
ﬂoeﬂ
nOg=
'10..
Ld §
'12-

The station whose parameter 1is to be
changed.

An optional field provided for the LSN
of the station directing the change.
This field 1is not used by the network

"controller and can contain informaticn

in any format desired.

.Indicates the field to be changed. The

seanings are:s

FIELD VALUE FORMAT
TRANCRECEIVE) XXX
TRANCTRANSNHIT) XXX
ADDRESSC(RECEIVE) X€20)
ADDRESSCTRANSHFIT) X(20)
FREQUENCY(RECEIVE) 999
FRECUENCYCTRANSMIT) 999
MAX.RETRY 999
ENABLED - 9
READY 9
DIAGNOSTIC.CN 9
LOGICALACK.ON 9
GOODRESULTYS .ON 9
STATION.PHONE X€20)



4-20

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP HESSAGE CONTROL SYSTEM INTERFACE
SANTA BARBARA PLANT Pe Se 2212 5447 (C)
CHANGE.RESULT Returns *1*" unless there was an error in
.-message "0" 1implies an invalid
LSN. *Z" " jmplies an invalid change

type.
CHANGE.VALUE The field's new value in left-justified

character format.
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BECALL MESSAGE

BEYONE MESSAGE

The recall nessage is provided for removing any numsber of
messages from the top of & station's output queuesr marking thes
as recalled.messagess and sending thens prefixed by a
recall.reply messager to the MCS. The recall.reply contains the
nusber of sessages to follow.

The remove message is provided for removing any number of
messages from the top of a station's queue. The netwaork
controller will always respond with a remove.reply indicating the
nuaber of messages actually removed.

A cautionary note: when using recall and remove, it is best to
sake the station not ready first as otherwise the first sessage
gay or may not be included» depending on whether the station is
curraently being processed.

Recalls rvrecali.reply, remove and remove.reply messages are
formatted as follows:

MCS~NC NC=NCS

W R W R PIC
MESSAGE. TYPE + * * * 99
LSN * * * 999
REQUESTING.LSN & ® 999
MESSAGE.COUNT + % « * 9(4&)
RECALL4ERROR ' & * 9

Table 4.8- RECALL/RECALL .REPLY

The semantics of the RECALL format are as followss
LSN . The station from whose output queue the

messages are to be recalled or resoved.

REQUESTING.LSN This field indicates the station
initiating the recall or resove.

MESSAGE.COUNT Originally the number of messages to be
recalled/ renoved (001" for aones, T999%
for all) and in the replys» the nuasber of
messages actually recalled/renmoved.

RECALL.ERROR Set to "1™ if the message is improperly
formul ated.



4=22

BURROUGHS CORPORATION CCMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP MESSAGE CCNTROL SYSTEM INTERFACE

SANTA BARBARA PLANT Pe Se 2212 5447 (C)

A recall will place the recalled.iqssages imsediately following
the recall.reply.
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BEMOJELFILE-INEQ MESSAGE

An MCS=type progras say control a set of stations by opening a
remote file with the header option. In order to provide
necessary information about the file just acquired» the
cenota.file.info/renote.file.info.reply protocol is provided.
The format is as follous:

MCS~=NC NC=MCS

L "R L R PIC
MESSAGE.TYPE : + . . % 99
J0B.NO * * 9(7)
TINE ‘ * * 9¢(7)
REMOTE.FILE.NO *(x) = ® b 999
OUTPUT.MESSAGES.QUELUED * * 9¢4)
INPUT.MESSAGES.QUEUED * * 9¢4)
CURRENT.STATIONS ‘ * . 999
OTHER.RF.REQLEST * & 9
OTHER.RF. ERROR * » 9
OPEN.APPROVER.RF.NO . * b 99
FILLER ' ' 99
LSN.LISTY : ® . (999 )%
OUTPUT.QUEUED.LIST * ® 999)¢#

(*) Mandatory only if OTHER.RF.REQUEST is "1v.
Table 4.9 REMOTE.FILEINFO/REPLY

It is noted that only message.type is required for a valid
resote. file.info inquiry on the file originating the inquiry.

The semantics of the remaining fields are as follows:

JOB.NO Job=numkter of the MCS~type file.

TINE The time that the reply was sent.

REMOYE.FILE.NO The number of your remote file if
other.rf.request is "0". It is the

nuaber of the target reaote file if
other.rf.request is "i-.

QUTPUT.MESSAGES.QUEUED The total of all messages queued for
output to all stations in the file.

INPUT.MESSAGES-QUELED The total of all messages queued fraon
sll stations that are destined to be
read by your file.

CURRENT.STATIONS The number of stations attached to the
file. )
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0" if the request is for the writing
MCS*s file. It is "1™ if remote.file.no
contains the file number about which
information is requested.

®i1* jin the vreply is the requestor had
set other.rf.request to *1™ and the
remnote.file.no supplied Has
non~existent.

The remote file number of the MCS which
approved the requestor®s opene.

Has an LSN for every current station.
Has the output messages for each of the

current stations. It should total to
output.messages.queued.
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USER MESSAGES

An executing MCS wmay interface with a user remote file without
headers through the following record format:

MCS=USER USER=-MCS FIELD-LENGTH

] R ] R PIC
MESSAGE.TYPE . ® " « 99
FILLER * - - 9
LSN * * % * 9299
TEXT-SIZE ] * * * 9(4)
REMOTE.FILE.NO + ® ® 999
TEXY * * * * XCTEXT-.SIZE)

Table 5.1 USER=DEFINED MESSAGE

The semantics of the fields of the USER-DEFINED message recaord
aret ‘

MESSAGE.TYPE Established by the user prograr and nmust
te 8 numter greater than &9 and less
than 100. :

LSN The 1logical station number to which the
data belongse.

TEXTSIZE _ The number of characters in the text
field.

REMOTE.FILE.NO The nunber of the resote file where the

message came from or is going to.

TEXTY The character string which is ordinarily
disptayed on the remote screen or the
tocal SPO.
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