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INTRODUCTION _ .

This specification describes the systen related aspects of B1000

BNA. It does not contain all ¢the information required to

understand and use B100Q0 BNA. This spec nmust be wused in

conjunction wWith NETHWORK SERVICES and HOST SERVICES specs to be
sble to understand and use B1GC00 ENA.

ENA will be released with the MARK 10.0 system release. This
release of BNA will not support X.25 and the Tasking Protocct.
There are no plans tg implement the Tasking Protocol on the B100O

SYSteEmSa X.25» will howevers be made available in a future
release.

In the 10.0 releaser, COB0L74 Wwill be the only language that will
interface with ENF. ENA interfaces for RPG and FORTRAN77 widl ke
implemented in a future relecse. There are no plans to provide a
ENA interface for COBOL68, FORTRANG6G6s, BASIC, and IBASIC.
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RELATED DOCUMENTATION

The following specs describe different aspects of BNA:

Network Services Manager (rev E)
Port and Subport (rey H)
Paort Level (rev F.l1)
Router (rev G)
Operations Interface {rev D)
Station Level (rev F)
BDLC Station Grougp (rev G)
X.25 Station Groug (rev D)
Host Services (rev B)
" User Interface Overview (rev B)

Corporate COEQOL74 standzrd (rey

The above specs are still not frozen
are current as of 11/780. Although no

)

#2752 0436
#2752 0410
#2752 0451
#2752 0402
#2752 0485
22752 0444
#2752 0469
#2752 0477

#2373 2563
22373 2571

#1283 0022

2228 3527 (A)

The revisiors indicated

significant

expected in the specs» some alterations may be made.

changes

are
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SYSTEM ARCHITECTURE

Fige 1 idllustrates the basic structure of B1CCC BNA. ENA
consists of severzl normal state praograss that interact with each
other and the MCP via queues» port files and MCP communicatese.

In the design of ENA an attempt was made to observe the following
goals:

1. To the extent that it is possitle» changes to the MCP were
minimized.

2. An attempt was made to reduce the number of queues in the
data transfer path. This required combining several modules
into one program, nasely NSP. These modules transfer control
via procedure calls.

3. In order to keep any one program from getting toco large and
unwieldy» the PLM and Host Services functions were coded in
separate progragse

The Network Services Program (NSP) is an SDL program that
rerforzss the Station CGroup» Router» SL¥, Port & Sutgcrt and scae
PLM functions. ENA cdoes not make use of NDL to handle the Lline

" discipline. The entire statior grour function is caded in the

NSPa

The Port Level Manager (PLM) handles the matchirg functicrns
required to connect a pair of portse The PLM interfaces with the
NCP and the NSP to bring about a caonnection between a pair of
portse Once this connection has been established» the PLM dces
not participate in the subsequent data transfer. The PLM is also
responsible for execution and ccntrol of the Host Services
Program (HSP) and the Cogperative-Host Logical I/0 Prograns
(HSLIO). :

The Host Services Program {HSP) handles the 0DT, jcb transfer,

status and the statiaon transfer protocols. One cory of HSP is
required for each host with which host services cossunication 1i1s

in progress. The HSP uses pcrts to send or receive data from the
KSP.
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The Network Services Manager (NSM) program performs the
Operations Interface Module functions as well as the Netwark
Services Manager functionsa. This vrprogram is resporsible far
handling network initislization» netWwork shut=-down and fer
syntaxing operator messages before passing them on to the
apprapriate module.

Using BNAs. a user prcgran‘may atcess a data file that is located
en a remote systes. The logical I0 procedures ir the 'MCP have
been enhanced to translate the cpen of 3 data file into an open
of a port file. This port file 1s then matched up With a
corresponding port file cpened by the Logical I0 Cc-aoperating
{HSLIC) praogram. ALl data transfer recuests (e<.g. reads write)d
are sent to HSLIO which does the data transfer Wwith the physical
sedia and then reports the result back to the initiating systen.
One copy of the HSLID can handle only one file and consequently
sultiple files recuire multiple ccpies of HSLID.
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HARDWARE REQUIREMENTS

ENA should not be used orn s system with less than 512k bytes of

_ mEemCry. The minimug memory recuirements of the BNA systenm

(excluding MCP memory requirements) are 250k bytes. The meacry
requirements will depend on the number of communicating hostss
nusber of logical 10 files copeneds, nuasber of openr ports and the
gynamic memory assigned toe NSP to store tables and frame
containers.

Une BDLC adapter will be required for each Two Way Alternate
(THA) connection and two BDLC zdapters will be required for each
Two HWay Simultanecus (THhS) connecticn. BOLC adapters are
gualified on SLC~2 and MLC only. Consecuently 1€80 systems (i.e.
B1905) systems cannat support 8NA. In addition, B1700 systeas
will not be qualified with BNA.
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SYSTEM DEPENDENT FEATURES

The following systea dependent commands have been defined. These
commands should be Llocked upon as extensions to the 0IM specse.
The default values are indicated in parenthesis immediately after
the attribute nase.

ATTRIBUTE ENTRY CCMMANDS:

MAXNODEADDRESS (1C) defines the maximur value of the
node address in the netuworke.

FAXNEIGHEORS (4) defines the maximum number of
neighbors that can be connected
at any one time.

MAXBDLCSTATIONS C4) defines maximum number of BCOLC
lines. This attribute value
should be the sare as MAX
NEIGHBORS if nmultiple parallel
{tinks are not useda.

BAXPOTENTIALNEIGHEGRS (10) defines the maximum number of
neighbaors in the station level
manager tables. This attribute
will be larger than MAX
NEIGHBORS only if validation 1is
to be performed at the station
level.

MAXTEXTSIZE (20Q80) refers to the maximrum size of
records associatec With portse.

MAXHOSTS (10) ‘ refers to the maxisum number of
hosts that may communicate with
the local host at any cne time.

PORTSPERHOST (10) refers to the maximum number of
~ cpen gports commuricating with
any one hoste.



~
\
)
]

~

EURROUGHS CORPORATIGN
COMPUTER SYSTEMS CGROUP
SANTA BARBARA PLANT '

MAXSUBPORTS

MAXFRAMECONTAINERS

PERCENTFRAMECONTAINERS (202)

NSPRCGCGRANM (BNA/NSF)

HSPROGRAM (BNA/HSF)
FLMPROGRAM (BNA/PLM)

LIOCOUOPPROGRAM (BNA/HSLIOD)

STATION ATTRIBUTE COMMANDS:

SPEED (9600 bps)

EFFICIENCY (952)

5=2

COMPANY CONFIDENTIAL
B18C¢0/81700 BNA
P.S. 2228 3527 (&4)

is calculated by the system but
the user may choose to set the
value of this attribute lower
than the product of ¥AX HOSTS
and PORTS PER HOST. _

are calculatec based on all of
the above parameterse. This
value can be overridden by
explicitly defining MAX FRAME
CONTAINERS.

can be used to indicate to the
BNA system that fewer framse
containers will ke actually
regquired to run the system
coapared to the maxiaum numter
calculated.

name of network services
prcgran.

name of host services programe.
name of the port level manager.

nase of the Lcgical 170
cooperating progranme.

line speed used by the router
for line resistance calculaticn.

is also used by the router to
calculate Line resistarnce.
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TRANSITNODEONLY = TRUE/FALSE

1]

USERCOCESREQUIRED TRUE/FALSE
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is used to define the locaticn
of the BDLC adapterse. For twuo
way sinultaneous line the syntax
is: HARDWARE = (P3C:4, P:Cz1).
The first Port (P), Channel (C)»
Adapter (A) refer to the read
acapter and the second set refer
to the write adapter. For twuo
way alternate lines the syntax
is: HARDWARE = (P:C:zA).

if this attribute is true then
BNA/NSY will not zip execute the
port level manager and
consequently no port traffic is
allowede. This attribute may be
set to false after
initialization but the converse
is not true.

If this attribute is true then
Host Services and LIO-COOP will
require a valid usercode for
every input or file-cpen. If it
is false they will not require a’
usercode although if it is
supplied, it must te valid.



€-1

EURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUF £1800/B1700 EXNA
SANTA BARBARA PLANT P.S. 2228 3527 (A)

NETWORK SERYICES PROGRAM
The memory layout of the Network Sevices Program is shown belowe.
The table sizes are determined from the attribute values defined
in the syster dependent features section of the specificatione

The format of Dynamic Memory after intitialization will be:

AhkkkhhkAkAxhhkkr kA hhrr2k <<==== [DYNAMIC MEMORY BASE ADDRESS>
* *
* PORT TABLES *
* *
EAEARERARERERARRE R AR AL
* *
% ROUTER TABLES *
® *
AAkRRAARRRR AR A AR XA AR AN
* *
* SLM TABLES *
* *
ARARA AR RAAARARR AR R A A A R &k
* %
* *
* BDLC TABLES *
* %

AARRXAKR AR AR AR EAAARAR AR RS

* *
. X<«25 TABLES *
» *
AEA KA RRRRRAAAARA TR A AR
* *
* FRAME *
* CONTAINERS %
* . x

kAR R A AR R AR A AR AR R AR A AR <<=== LIMIT P2DDRESS

ENA/NSM computes the dynamic memcry requirements of BNA/NSP and
then zips ™EX BNA/NSP ME <nuaber>." .
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PORT LEVEL MANAGER

Port Level Manager Internal Tables

The following tables sre maintained in the PLM. All tables are
paged arrayse

Nodes One entry for each rezote ngodes Linked 1Llists
of Free and Active entries are saintainede. A
Linked List of timeout events alsoc threads the
active Llist. Active entries are created when
NSP tetls PLM that the node has been validatede.

Tasks: One entry for each HSF or HSLIO jcb spawned by
the PLM3 An active entry is created when a job
is spawned and removed When the job reaches
ECJ. (If a spawned job goes to LCS/DP» the PLM
DPs the job.)

Ports: One entry for each port’ An active entry 1is

created when a subport open regquest is received
for an unknown porte. It is deleted when the

Llast subport asscciated with it is closed.

Subports: One ‘entry for each subport (including FLM
subgarts); An active entry is created when a
subpcrt open request is received from MCP. It

is deleted when a subport <close request is
received fros MCP.

Candidatess: One entry for each candidate for matchs An
: active entry is created when a subport open
request 1s received from MCP» or an coffer is
received from a remote PLM. It is deleted when
the matching pracess succeeds or fails.

Stationss: One entry for each local terminal making use of
Statian Transfer;
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Establishment of FLM Subports:

Conditions

Action:

Conditions

fction:

vCondition:

Action:

Condition:

Action:

Condition:

dction:

NSP receives an Open PLM Subport request from Llocal
PLM.

NSP sends BEGIN frame to remote Hasts NSP sends
OPEN_REPLY msg to local PLV.

NSP receives BEGIN frame from remote Host.

NSP sends & BEGIN msg ta local PLM.

NSP receives OPEN_CONFLETE msg from local PLM for a
PLM Subparte. .

NSP sends BEGIN_ACK frame to remote Host. NSP
should be prepared to receive data froe both ends of
the support.

NSP receives BEGIN_ACK frase from remote Host.

NSP sends BEGIN_ACK mssg to local PLH.

NSP exzusts BEGIN retries before receiving a
BEGIN_ACK frame frox a remote Host.

NSP senc¢s BEGIN_NAK msg to local PLM.
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Conditions

Action:

Condition:

Action:

Condition:

Action

O

Condition

Action

fondition

Action

NSP receives data from a remote host in a subpert
which 1is opened except for receiving a BEGIN_ACK
frame from the remote Hoste.

It aust te assused that the data beat the BEGIN_ACK
frame» or the BEGIN_ACK frare was lost. In either
caser» We can tzke this data frame as evidence that
the remote host received our BEGIN framer S0 we
praoaceed as if the BEGIN_ACK frame has been receivede.

PLM receives a BEGIN msg from the NSP for a suport
which 1s already oper.
PLM sends OPEN_COMPLETE msg to NSP.
PLM has:s 1) Sent an OPEN_REQUEST,
2) Received an OPEN_REPLY,
3) Received a BEGIN msg.

PLM sends an Open Complete msg to the NSP.

PLM has: 1) Sent an Cpen Complete msg to NSP»
2) Received a BEGIN_ACK msge.

PLM can wWrite messages to this subport and expect
them to te received by the remcte Host.

PLM receives a BEGIN_ACK msg for a3 Subport through
which data has already been received and assused to
be open.

Ignore 1it.
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COOPERATING HOST

NSP PLM

BEGIN
-----‘-----------)
ALLGCATE
PLM S.P.
(e emmecccccccccaccaa-
GPEN REPLY
BEGIN

PLM NSP
ALLOCATE
FLM S.P.
cescecsccccacacaans)
OPEN REPLY
{omonsacscesencacae
SEGIN
e @B WD W e Wn @ w - an @z = wn W = .----)
< ---------- - - W - R R W W w an =
BEGIN

<---------‘---

CPEN COMPLTE

EEE B E BT E L EXE L XL LD

OPEN COMPLETE

<-------— cToOGoaEmoEGamama =S e

BEGIN ACK BEGIN ACK

--------—\ /-------—-

\N/
I\

<--------l \------——)

BEGIN ACK

BEGIN ACK

ESTABLISHMENT OF PLM SUBPORTS

Subpaort Matching Algorithas

The Candidates for match list-is

list

with entries for local and

A candidate is added to the list

1)

2)

PLM receives a subpocrt OFFER

a8 chronolagically crdered lirked
reaxcte subports seeking a matcha.
whenevers:

\

gessage from a remcte PLM or

PLM receives @ subport Oten request from MCP (if the open
request 1indicates all subports of a port are tc be cpened»

many entries nay be added to

the list).

A candidate is added to the end of the list and is coEpared with
candidates already on the list. Candidates a1 snd 32 match
and only if» all of the following boolean expressions sare

FE R
if»

trues



O

€=5

EURROUGHS CORPORATION COMPANY CONFIDENTIZL

COMPUTER SYSTEMS EROUP BE18C0/B1700 BXNA

SANTA BARBARA PLANT P.S. 2228 3527 (1)

= 31.PORTNAME 32.PORTNAME

= 31.YOURNAME = ELANK OR 3J1.YOURNAME = J2.MYNAME
= 32.YOURNAME = ELANK OR QJ2.YOURNAME = J1.MYNAMNE
= Q1. YOURHOST = ELANK OR Q31.YOURHOST = 31.MYHOSY
= 32.YOURHOST = ELANK CR Q2.YOURHOST = 31.MYHOST

= IF 3d1 IS LOCAL-ORIGIN AND 31.SECURITY = PRIVATE

: THEN 31.YOUR-USERCCDE MUST EQUAL 32.MY-USERCODE
= IF 2 IS LCCAL-CRIGIN AND 32.SECURITY = PRIVATE

' THEN 32.YOUR-USERCCDE MUST EQUAL 32.MY-USERCODE
- BOTH CANDICATES CANNOT BE SUBPORTS COF THE SAME PORT
= AT LEAST ONE OF THE CANDIDATES MUST BE LOCAL

To reduce confusion» the following discussion assumes that if ane
of the candidates is from a remote hosts that hosts node address

"is greater than the local nodes addresss which means the local

FLM has Matching FResponsibility.

If a matching candidate is found and both are local» MCP and NSP
2are 1infaormed,» the candidates are removed» and the open is
cosplete. -

If a matching candidate is found and one of the <candidates is
remctes an open corplete msg is sent to NSP so it will be ready
to receive data through the subport, a MATCH message is sent to
the remote PLVM, If the remote PLX approves of the match after a
security checks it sends back an ACCEPT message. When an ACCEPT
message is received by the PLM», an open complete message is sent
to MCP» the candidates are removed, and the open is cosplete.

If no matching candidate is found fer a local candidate with open
type of AVAILABLE, and am null remscte hecstname, an apenr denial is
given to MCP and the candidate is removed.

If no matching cardidate is found fer a local candidate Wwith copen
type of AVAILAELE» and an specified remote hostnames a
JUBGE=QUICKLY offer is sent to the remote FlLM.

i
If no matching candidate is found fer a local candidate with open
type of WHAIT or OFFER (RETURN)» and an null remaote hostnames, it
passively waits or the List for another candidate to match it.

I1f no matching candidate is found for a local candidate with open
type of HAIT or RETURN, and z specified remote hostnrnager an OFFER
is sent to the remcte PLM.

I1f no matching cardidate is found fer a remote carndidate with
offer type of JUDGE-QUICKLY» a NO-MATCH msg is sent toc the remote
FLM. ‘

I1f no matching candidate is found foer a3 remote candidate with
offer type of EE=-PATIENT, it passively waits cr the list far

- gnother candidate to match it.



EURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS CGROUF | £1800/81700 BNA
SANTA BARBARA PLANT PeaSs 2228 3527 (1R)

PLM Station Transfer Support:

¥hen users want tc make use of station transfers they first
sign=an to PLM. When the PLM is a station's prigary MCS, the
following commands may be entered:

BYE:
Causes the user to be logged off PLM.

US <UC>/<PH>:
Allows the user to supply a usercode/password to be
used for autc-logon tc a remote MCS.

CONNECT TO <EN> [: <PROGRAM=NAME>1]

/ If a FKSP has not aslready been spawned toc handle hast
services dialaogs with HN», one is spawned at this tise.
A Connect =message 1is written to HSP*'s NCPQ which
contains the optional texts, and any userccde/passwcrd
associated with the statione Hhen the PL¥M approves
HSP's remote file apen, all stations waiting to connect
to that HSP's host are attached to HSP, &®aking the PLM
the seccndary MC3S for that statione

Hhen the PLM is the secondary MCS for a stations any messages
which are received by the PLM froan that station other than
<signal=char>BDISCCNNECT are sent on to the PLM's parent MES. If
the disconnect <coamand 1is receivedr, the PLM inforeas HS? which
takes care of detaching the station.

Port Level Manager Files and Their Functions:

PLMNCPQ: Bueue which carries the following messages from NMCP
to PLM: OOT commandss subport open recuestss subpert

close requestss Death in Family messagess» change
subpaort coaspression requestse.

HSTQ: Queue which carries the fcllowing messages from PLM
to HSF: 00T comandss start cogperating protaccl,
Death in faaily. : '

HSTOFQs Queue which PLM uses to save messages which are tc be
routed to @ HSP which cannot currently be written to.

PLMCTLGQ: Cueue through which PLM gets job <cortrecl messages
froa MCP ccncerning Host Services jobs.
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FLMZIPQs Queue thrcugh which PLM gets job spawning messages
from NCP concerning Host Services jobs.

ENAREMOTE:  MCS messages (needed tc support station transfer)d.

ENAFCTLQl: Gueue which carries the following messages from PLM

: to NSF: 1Initial handshake, allocate subgpcrt reguests
open conpletes subport close '~ requests change
compression. :

ENAFCTLQ2: Cueue which <carrijes the following messages from NSP
to PLN: Initial handshake, <change PLM attributes»
attritutes» remcte node state change msgs», allocate
subport reply.

BENACTLQ1: Queue family which carries the follcwing messages
from the local PLM to remote PLMs: Offer» rescind»
matchs» no-ratch, accept, refuser deactivates dialcg
terminate request messagese.

ENACTLAQ2: Remote PLMs => PLM {(same as BNACTLQ1).

ENANSMN@2s Queue which <carries Ccmmard Responsess and Reports
from PLM tc NSM.

ENATRACEQ: GQueue which carries trace messages froca PLM to ENA

Trace prograa.
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MCP CHANGES FOR ENA

CONTROL COMMANDS

NET
- This ccamand is used to idnitiate BNA/NSM (NETHWORK

SERVICES MAKAGER)» change its inite. file name or uses»
shut down BNA» or query the phase of BNA.
EXAHPLES (netuwork initialization)

> NET +
INITIALIZING NETWORK MODE
BNA/NSKE = 1234 BlJeaee

> NET + NWINIT/WESTNET
{equivalent to
NET = NWINIT/WESTNET
NET +) : _ :

{net change)

> NET = NWINIT/BIGNET 1 =NULL | =DEF
*HENA/NSM™ MODIFIED.
(*"*NULL"™ means do not attempt to use an init.
file on disk. ™*DEF" means to charge the
init. file name to "BNA/NWINIT™, its
default values)

(net inquiry)

> NET
NET = (NEXT INIT FILE = «NULL | <file name>
or
NET + (PHASE = FAST NODE SHUTDOWN 1 SLCOX NODE SHUTDCHN
| INITIALIZING | OPERATING»
INIT FILE = =NULL | <file name >
NEXT INIT FILE = «NULL | <file naae>

(net shutdaowns valid only if XS5M is running)

> NET -
SHUTTING COWN NETWCRK MODE

> NET - NOH
SHUTTINE DOWN NETKWORK MODE
{This is Fast Shutdown.)
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2. NHW <input message>

3.

- yvalid only if NSM is present.

- used tc input a message to the NSM without the
necessity af <job#>AX.

- no other MCP input may foliow NW.

HN

- used to query or change the system's logical hostname.

- can charge anly if no jobs are running; cther attempts
to set hoestname will save the specified rew hostnase
and charge it at the next CLEAR/START or null mix.

= EXAMPLES

> HN
HOSTNAME = T"COUERDALENE"™
> HN POCATELLO
HOSTNAME CHANGED FROM “COUERDALENE™ TO "POCATELLO"
> HN HUNGRYHORSE
NEXT NULL MIX OR CLEAR/START WILL USE HOSTNAME =
"HUNGRYHCRSE™

AT <hostname> <input message>
- valid only if PLM (Fort Level Manager) 1is presents
will not execute ite

- The <input message> 1is not scanned; it is in the
syntax c¢f the coaperatinrg hoste.

- If a Host/Services program (HSP) for the specified
hostname is runnings the message is gueued to that HSP.
Utherwise it is queued to the PLM. The message header
includes hostnanmes session number, usercode indexs
"origin_or_device® (zigs CDT, PSR» CRx or CDx» or DSK)»
and a tag including the zip queue address» LS booleans
and zipgping jot nuaber. This tag is usec¢ in resgorse
routing.

- If the 1input 1is from a card device cr pgseudo readers
more scanning will attempt to find “STREAM <file
name>". If this is fcund» HST treats this as & job
transfer request because the  value of the
origin_aor_device field is CDx or CRx.

= EXAMPLES:
> AT HUE WY; PD SOURCE/=

> AT MVYELLOK RUN SYSTEN/CUMPALL (™TEACH™)
> AT PACUCAK STREAM BIG/J0B
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. ‘
<~/' S« START <file rame>; HOSTNAME = <hostname>

- used tc initiate job transfer of a disk file to any
host {the one specified) without the necessity cf
specifying the hostname in the disk file.

- same wmessage interface to HSP as AT ccemand, with
origin_cr_device = D3K.

6. CA COMMANC <PCRTNAME>

- displays the candidates for match liste. If portname is
supp lied» only candidates wWith that pcrtname are
displayed.

E. PORT FILES

The following topics are covered in this section.

1. Open
y 2« Close
(:‘). 3. 1/0
o 4., HWait Events
Read_oak» Hrite_ck» and Q_write_occurred are

supported for ports and subports.

5. Messzge Ccunt
is supported for port files and returns the count
of messages in each subfile.

1. Port Open == dgone in cooperation with the PL¥

= There are three flavors of OPEN. They are: WAIT,

AVAILABLE>, & RETURN

- OPEN AVAILABLE without the PLM runnings, returns "not
available®; it doces not execute the PLM & «caus the
user program to be hurg.

- OPEN MWAIT 1is the default, and the prograa hangs on
the open reguest until the FLM matches the subport
gpen to ancther sutbport.

= OPEN RETURN initiates 3 subport offer and reinstates
the jcbe. When the subport is matched,» a subport
state~change is caused.

- For rultiple subfiles» a key (subport index) must be
present to sgpecify which subfiles to open (0 = all)d.

-(:> = The open will allocate temporary disk space for subport
attributes when necessary» and this space remains
allocated until prcgram ECJ. :
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The job is hung until the PLM tells the MCP to run it
againe .

The MCF-PLM 1interface uses (job number,  user praograa
file nusbers, subfile 1irdex) to indicate the exact
subfile that messages pertain toe.

Port Clase

Notify FLM of (jobs file» subfile)d.
Always iEmediate to hser.

Subfile can be reuseds but may wuse a different
rechanical subport. :

Can close all (subfile incdex = 0) or any ane subfile.

Restore null attritutes for subsequent opens.

Port I/0

Seek and position verbs are ignored.

Faor multiple subfiless» subfile-index must be specified’
it czn be 0, meaning *any" for a read
{non-selective~-read) or "all™ foer a write (broadcsst
write to all active subfiles).

gn rezds subport-state nust bDe one of <{openecs
remotely=-dezctivateds shutdown=in=processs, blcckedl.
gn writes subpocrt-state must be in {opened»

shutdown-in-processs, blccked}.
Read any is rcund-robin-ed.
The following execgtions conditicns are returred:

- invalid key (subfile index)
- key is not presert or its value is larger than
max=subfiles.
- status—nmassk bit or ecf reportinge. .

- subfile nat apen
- 170 attempted to a subfile whose state is not as
defined zbove.
- status—-sask bit or eof reportinge.

- no buffer, no data
- read with dontwait found no -dats or wWrite with
dontwait found nc buffer. '
= inccaplete=-ic repaorted if requested.
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- = Port 1/0 error
- queue subsystem had a disk i/0 error
- status~-e:zsk bit or exception branch regpcrting

= logical ecf

- status-gzsk bit or eof reporting.

- subport=-stzte change
- status—-gsask bit or eof (if state = deasctivated).

- reinstate values

good i/o

eof

exception
incomplete i/0

NN = O

- status—=mask bit usage

ki

[

bt et et D ONO U NN O |~
LU ’

-
VSN

NN N bt e b b
WA b W D NN

meaning

exception (any)

boundary viclation

duplicate key

sequence errgr

variacble length record errcr
invalid key (or subport index)
undefined

parity errcr

undefined

eof (disconnected or closed)
short black

undefined

undefined

break on cutput

undefined

timegut

security viclation

no user disk space

subport nat open

undefined

subport state change
undefined

undefined

undefined

ports

ports
ports

ports

ports

ports
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HOST SERVICES PROGRAM (HSP)
This program implements the following protocoals:

- 0oT |
JOB TRANSFER
STATUS CHANGE
STATION TRANSFER

The O0DT protocal allows the wuser to input "AT <REMCTE
HOSTNAME>.2-™ <coxmands fros either terminals or the ODT and
receive responses (if anyl. The format is "I[<REMOTE HOSTNAME>]
<RESPUNSE>". For exasgple:

AT HOUSTON PC FILE2
CHOUSTON] PD = FILE2
[HOUSTON] ENC POD.

Jobs can also be fired up vig the ODT protocol, but their status
is reported via the Status Change protocol. For exasples

AT HOUSTON EX DMPALL
[HOUSTON] DMFALL=5 B80J. PP=9, MP=9 TIME= 12355:35.2
LHOUSTON] ZCN¥PALL=S ENTER SPECS
[HOUSTON] DMFALL=S ACCEPT.
These Llines returred ty status change protocol.

The JOB XFER protocol is used tos
1) Execute a jobs
2) Transfer the data needed for that job.

The praotocol can te accessed by two methods which are shown in

the two ensuing exaasples. gn the initiating host» the jcb
transfer protocol sends messsges consisting of records until a
local "END-QF-JOE™ terminator 1is detected. Then a special

message called a job-complete is sent. The cooperating or remcote
host does the following:

- ALl control cards previcus tc data cards are zippede.

- Data <cards ¢telcnging to a job are placed intc a disk file
which is naged: '

"RJ™ concatenated to four characters of session nuster
concatenated tc four characters of job number (of the
scheduled jot) <concatenated ta . ®/" concatenated to the
filenasme specified an the "DATA™ carde (ega’
"RJC0120034"/"CARDS™).
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Data cards not associated with a jocb are placec into a disk
file which is raxeds <usercade>/<filename>.

Upon reception of "JOB COMPLETE™ messages» the scheduled job
assaociated with the "JOB COMPLETE™ message is fcrced cut cf
the schedule.

Hhen the trarsferred job does an open on its dats file} the
MCP "links™ the cpenr to the "RJ™ file. The program does not

know that it is not reading actual cardse. Upaon closing the
*RJ™ filesr it is resoved.
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"/ BNA JOBS
"(CARDS)
<> AT <HN> STRERAM <FN>
LCONTROL CARCS1
BNA =JCB"™
{DATA CARDS1 JGB STREANM
<i> END
<i> TERMINATE <FN>
ENA jobs can consist ofs
1. AllL control cardse.
2. Control cards and data cardse.
3. Control STMTS
4., Combinations of all of the above.
For exaaple:
O 2AT HOSTX STREAM FYCARDS
v iPD 27 END . Z CONTROL STNT
2DF CUBIC> WN> EX DMPALL Z CONTFROL CARDS - 1
2C0 IT SCL Y 4 - 2
20A CARDS _ 2 - 3
DECLARE X CHARACTER (1) 2 DATA CARDS -1
FILE IN CDEVICE = CARD_READER)? 2 -2
READ IN CX)5 b4 - 3
FINI; 2 - 4
2DA IN Z CONTROL CARD
. <DATA> X DATA CARD
ZENC Z CONTROL CARD
$TD?END Z CONTHROL STMT

STERMINATE MYCARCS
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BNA JOBS
(0ISK)

CLisk files may be transmitted using the following command:

START <FILENAME>; HOSTNAME = <HOSTNAME>

COMPANY CONFIDENTIAL
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Lagicat IO

Cescription of LIO File Open

1. User Pgm opens a file with the hostrame attribute set to a
foreign hoste.

2. MCP then does the following:
de Check for PLM presence.
be Build lic-port fib.
€. Send lio_port_caopen message to PLM.
de Hang Pgm waiting port open.

3. At the cooperzting host PLM executes LIOCOOP.

4. PLM completes port caonnection and issues . a3 finish
Llio_port_open coassunicate. The Lic portion of MCP sets up
port pointerss maxssgtextsizes port states and reinstates the
user Pgnm.

S« The MCP again executes the open request and calls BNALIO_OPEN
which 1in turn calls BNA_LIO because 3 fib is presente. This
is performed repetitively until the protccol has completed
the file open process» at which time the Pgm is allowed to
runs, hung on ro files or DS'ed. Praotacol open furctions are:
de Dialog initiate.
be File apen.

Ce Establish dats transfer length.

Data Transfer

1. File access mode by LIOCOOP is always random if KIND=-DISK
otherwise 3ccess is serial. LIOCCOP uses the data transfer
block number as the logical record rusber.

2. 1/0 communicates are routed to SMCP's procedure R_W_CALLER by
not setting FIB_ENHANCED_IO_PERMITTED. R_NW_CALLER then calls
BNA_LIDO to prccess the comgunicate.

3. 1If the logical record the user requested is not in the FIB
buffer then the data transfer request for the appropriste
block of data is initiated. If the user provides for an
INCOMPLETE_IO ¢traench he will be reinstated» othernise he is
forced to wait until a response 1is received frox LIOCOOP.
The user is reinstated with a value of GOOD_I0 only when data
is transfered to/from his program data area frow/tec the FIB
buffer.



o)

. /‘"“\

/

' 6-18

-EURROUGHS CCORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP ‘ 618C0/817060 EBNA
SANTA SARBARA PLANT PaSe. 2228 3527 (2)
4, File Look-ahead is provided for serial input and sequential

1/0. Protoccl dsta transfer goccurs when the FIB buffer has
been filled ty logical writes or a record has been requested
from a different blocke.

File Attributes via the Logical I/0 Protocol

1.

2.

Users may access or change attributes of files residing an
foreign hoste.

The file wmust first be opened with the HOSTNAME set to the
desired hpst.

Then the file attribute communicate, as specified in the MCP
CONTROL SYNT2X ¢roduct specs is wused to invcke the SMCP
FILE_ATTRIBUTES procedure. Thi precedure calls BAN_LIO to
finish processing the <communicate. The wuser prograa is
forced to wait until the cooperating host responds te the
attribute request. BNA_LIO will give the user the attributes
he requested and reinstate hire.

Cialog Termination

1.

Z2e

Caused by an explicit ngn-retained file <close or progran
teraination. BNA_LIO is called by CLOSE_A_FILE.

Updated reccrds in the FIB buffer are sent to the cooperating
LICCCOP.

BNAIOQO_CLOSE sends a LIO_PORT_CLOSE message to the PLM..
the LIC_PORT FIB and the FIB buffer are discarded.
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Station Transfer

The following discussion explains the basic implementation of the
STATION~-TRANSFER Message Protocol for BNA on B1000 systess
including any changes c¢r additions to MCS programs 1in order to
support it.

The ‘purpose of the STATION-TRANSFER Message Protocol is teo
provide a3 way for a ststion physically connected to one host to
be logicadly connected to another hoste. The B1000 systen
accamplishes this with the inveolvement of the PLM» a copy of the
HSP» the Datacom® Subsystem including the Network Ccntroiler and
the MCP, and an MCS, either the B1000 SMCS or any user=written
MCS if it has been modifiec appropriately as outlined below.

A Local station is first attsched Lty the MCS which currently owns
it (this may be SMCS or any user—written MCS) to the PLM which
ther attaches i1t toc the correct copy of HSP for the requested
host. HSP then lcgically caonnects the station to the remote host
via the BNA networke. A copy of HSP at the remote host is then
activated and initiates s conrect-recuest to the MCS that accepts
"virtual"™ stations. That MCS replies with approval cor denial of
the connection and the HSP returns a response to the local hest
with that approval or denial. Once the lagical ccnnection is
establisheds data from the local station is passec by the locsal
Catacoma Subsystems tc HSP which passes it via BNA tc the reacte
HSP which then passes it to the remote MCS. DPata messages
written by the remote MCS tc the ™virtual™ statior are passed to
the correct remcte HSP which passes thes via BNA to the local HSP
which then writes them to the local station. Control messages
fros the remote MCS which involve a "virtual™ staticn are handled
similarly.

The wuser mwust initiate the connection by first attaching the
Llocal station to the FLM via whatever s=mechanism the local ¥CS
uses to effect such station sttachese. In the case of SMCS, this
mechanism is the "SIGN ON™ cocmmand. For a station on SMCS», then»
the user would first enter:

SIGN CN <programid> [<string>]
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The <programid> must have been entered in the SMCS/JOES file with
the NCO~ZIP option set and the program na2me set to ENA/PLM after
the semi=colan that follows the option-liste. Refer to the SNMCS
manual for further details. The optional <string> is any valid
input to the PLNM.

‘Once attached to the PLM» the user enters:

CONNECT TO <hostname> [: <prograsname>]

The optional <prograaname> 1is the name of the program to which
the wuser wants the statiocn tc be connectede. The B810C0
STATION-TRANSFER izplementaticn dces not support the optional
<programname> at the remote hosts ' the connection %ill be denied
if one is sent. The B1000 system always caonnects the staticn to
the MCS which has previcusly been determined to be the MCS which
will accept ™virtual™ stations. That determiration wilil te
discussed later.

Cnce the connecticn is established, all data messages 1input at
the local station wWill be transmitted to the remcte KCS. Any
input at the local station which 1is preceded by the signal
character for the Laocal MCS will be sent to that MCS with the
exception of the disconnect cormand which is handled by the PLM
3as is the connect coamand abovee.

When the wuser uWwishes to c3use the station ¢tc be logically
discannected from the remote host» the following command is
entereds: :

<s>DISCONNECT

The <s> preceding the disconnect ccmmard is the signzl character
of the local MCS. The PLM intercepts this command and initiates
the disconnect process for the statione The local MCS does not
receive. the disccnnect command but all other inputs that. are
preceded by the local signal character will be sert to the local
Hcs.

Cnce the station is disccnnected frcem the remote hosts the user
may enter BYE to the PLM which will then detach the station frca
the PLM leaving it attached to the local MCS as it was before the
connectione. . .

The changes to an MCS to support "virtual®™ stations are only
necessary in the local MCS which attaches the staticn to the FLM
and in the remote MCS which accepts the logical cornection of the
"virtual™ station. The follgwing is a list of these changes:

1. HWhen a remcte-file open is received that has PRCTCCOL set to
®99™ then apprave the open with CURRENT=STATIONS set to
"000". This open is from the PLM which will dc the open
after the user enters NN ENABLESTATIONTRANSFERS.
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2. Allow the user at the lccal station to attach the station to

the PLM after the PLX has successfully opened 1its remote
files

When a3 *"virtual=-ccnnect-request™ control message is read in
the MCSs remote files reply with a "virtual= connect=-reply"™
control message. The format of the "virtual—-ccnnect™ control
messages is: '

MESSAGE-TYPE CHARACTER(2)
17" (MCS reads)
VARIANT CHARACTER(1)
=0" = connect-request (MCS reads)
*1® = connect-reply (MCS writes)
LSN CHARACTER(3)
(ndlmax to 999) (MCS reads)
APPROVE=DENY CHARACTER(1)
“0® = deny " (MCS writes)
"1®" = apgrove (MCS writes)
CENIAL=-REASCN CHARACTER(1)
(same as open-reply) - (MCS writes)
SIGNAL=CHAR CHARACTER(1)
(local signal) (MCS writes)
Any control message written by an MCS that cortainrs the Lsn
"virtual™ station must contain ONLY that lsn. Far

examples, an open-reply may contain only one "virtual™ lsn znd

no other isns at all, “"virtual™ or local;

A remcte-file=~infc reply will not have any information about
"virtual™ stations that are logically cennected tc an MCS’

in order to determine which MCS is to accept ™virtusal®"
station connecticns anc¢ to provide for the local signal
function, the MCS must have its resote-file mcdified to have
"PROTOCOL" = 98. This will 1indicate to the Netwcrk
Controller that this file 1is to receive the PLM's open
request. It will be necessary to have the Network Cantroller
and the MCS running before the PLM attempts tc open its
rencte~file.
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FPB

1.

PCRT &t SUBPORT LANGUAGE INTYERFACE

Hardware type should be set to 60 in port_file FPBs.

2. The field that is currently defined as A_FAMILY_SIZE_NEW for
queue files Wwill also have meaning for port file. It should
contain the value that the user should be able tc specify as
<maxsubfiles> for the porta This value will default to 1
(one) if it is 0 (zero) &t port open. '

3. The FPB field PORT_KEY should be set if» and aonly if, the
user specifies that the port file has keys (subport indexes).

4. Port and subpcrt attributes are specified in section V.

OPEN

1« The user should be able to specify gpen_types

WAIT [defaultl not (report_file_missing or
reinstate_asap)
RETURK 1 CFFER (reinstate_asap)
(ct_adverbd bit 2)
AVAILABLE (report_file_missing)
Since file_missing and reinstate_asap are mutually exclusives
cospilers shculd not generate opens with beth c¢f them set.
However, the MCP will check <report_file_missing> before it
checks <reinstate_asap>e.
File_locked will te reported (if recuested) if 2 port open is
attempted to an unreachable host.
2. Specify subport_indexs CT_4 = 0 (all) or 1=relative binary

index. (ct_adverb bit 4 => CT_4 present.) For subport_incex
= 0 {(open all), all subport attributes are the saze.
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3. Full caommunicate layouts:

verb 54
object file rusber
advert bit «#
0 report_file_geissing (available)
1 report_file_Llocked
2 report_exceptions
3 reinstate_asap (returr)
4 subpcrt_index_specified
5=11 unuseg
ct_1 bit length cf usercode/passwaord field
ct_2 base relative adcress of user/pass field
ct_3 file rumber of multi_file tare apen
ct-4 subport index to open (0=all)

4§, Implicit opens will be done whenever an I/0 is initiated tc a
specific subfile that is not open. OPEN all will not do zny
implicit opense.

CLOSE

1. Specify subport_index in CT_2 = 0 (all) or 1_relative binary
index. Ct_adverb bit 10 => subport_index present in ct_1.

2. Full communicate laycut
verb

cbject
advert

le nuasber
t 2

ads adt

reel

release

purge

remove

crunch

no rewind

insecure

tock

conditional

rollout

audit switch )
ct_1 contains more adverb bits
unavailable

1=22 reserved

ct_2 contains subport index

WVWOSN ONSWNR OO v

W
=

o

ct_1

N
W
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1« Coamunicate Llayout s similar to that used fcr queue and
remote file. '

verb 1=reads, 2=Write
object file rusher
advert bit

0 repaort eof

1 report 1/0 error

2 repart inccmplete i/go

3 status mask length/address present
ct_1 logical record bit length
ct_2 Loggical reccrd base relative bit address
ct_3 bit length of subport_index field

(Expected to be numeric characters.)
Sutport_index must be between 1 and
<max_subport> inclusive.

A value c¢f "0" (zero) wmesns "all"
sutports on a write (broadcsasst)»

and means "any"™ subport on a3 reade

ct_4 base relative bit address of subport_index field
ct_5S bit length of status mask

ct_6B base relative bit address of status wask

Reinstate values

0 goad i/0
1 ecf (subport disconnected from other end of network:
of network/services terminated) (also in Llast_lic_status)
2 exception (last_Llio_status further defines the excegtion)
3 incomplete i/0 (not in last_Llio_status)

3. Status mask bits used in port_file i/0

bit # meaning
Q some exception
5 invalid key {invalid subport index)
7 parity errgr
9 ecf (disconnected) {(closed)
15 timecut
18 port or subtport not open *News
20 subport state changed AnewW®
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ATTRIBUTE HANODLINE

The subport_index faor the attributes cowmunicates aust ¢te

specified in the 24 bit field following the attribute value in
the comaunicate's attribute list.

EOSTNAME is a general file attribute that is alsc supported ¢ty
the file attritutes communicate. For non-port filess it
specifies which logical host in the network that the physical
file resides cne. For port files, it specifies the default value
for the subport attritute "HOSTNAME.™

The AVAILABLE attribute is invalid for rort files.

The HOSTNAME attribute defaults to a value of 0 (zero). A value
of O indicates that the wuser program has not changed the
attributes so the default value of HOSTNAME should be used» which
is the wvalue of the MYHGSTNAME attribute (the local systes’s
hostnaae). A value of ™".™ indicates that a port file with ANY
hostname may bte matched to this subporte. The matching subport
say be from any systex in the BNA retworkr, 1includirgq the Llocal
system. Thus the value of HCSTNAME = ".®" wmeans that ANY hostnaee
will suffice (the subport 1is willing to communicate with a
subpaort frcm any host in the netucrk). :

hostname= zero MYHOSTNAME " other
subports 3 locals local any as specified
LI0O files: local local Laocal as specified

When c (zera) is specified as the subport_index in a
change_attributes corsunicate and the attribute is cnre cf

COMPRESSION
HOSTNANME
YOQURNAME
YOURUSERCODE

The value of that attribute for all subports of the pcrt will te
set to the specified value.
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CN PORT AND SUBPORT ATTRIBUTES

FCP will allocate temp_disk for max_subports wher port open cor
get/set is done. If max_subports is changed after the temp_disk
is allocateds» the temp_disk will be forgotten and reallocated for
the new number of subports.

Both the PLM and MCP will have copies of some subport attributese.
A user program set/get communicate is handled by the MCP only.
The MCP copy stays updzted via the PLM finish_port_open
communicatee.
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PORYT File Attributes

ATTRIBUTE
CENSUS
CHANGESUBF ILE
CHANGEEVENT
COMPRESSION
CURRENTRECCRD
FILESTATE
KOSTNANE
INPUTEVENT
INTNAME
LASTSUBFILE
MAXCENSUS
MAXRECSIZE
¥AXSUBFILES
MYHCSTNAME
MYNAME
CUTFUTEVENT
SECURITYGUARD
SECURITYTYPE
STATE

SUBF ILEERROR
TITLE

YOURNAME

YOURUSERCODE

NUMBER

13

1C46

42
1(51
1C36
50
1C34
1032

1C31

8¢
1C39

1040

‘ 7-6
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Fs S» GET-OPEN

F» GET-OPEN

NOT ACCESSIBLE AS AN ATTRIBUTE
S» GET» SET

NCT IMPLEMENTED

S» GET

F» S» GET» SET~-CLCSED

NOT ACCESSIBLE AS AN ATTRIBUTE

F» GET», SET
F» GET-OPEN
S» GET

F» S» GET» SET=-CLOSED
F» GET» SET-CLOSEC-1ST
F» GET

Fs GET, SET=-CLOSEC

NOT ACCESSIBLE AS AN ATTRIBUTE
NCT IMPLEMENTED

F» GET>» SET-CLOSEB

F» GET

NCT INPLEMENTED

F» GET» SET-CLOSEEL

S» GET» SET-CLOSECL

S» GET» SET-CLOSEL
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NOTES:

F OO O GasON s e
S ® 0S89SO B OO an e
GET -5 5 5SS 000 &ewS

SET S 55 0200000000

SET=CLOSED <cceee
SET-CLOSED-1ST ..

-7

COMPANY CONFIDENTIAL

BE1800/B1700 ENA
P.Se. 2228 3527 (1)

THIS IS A FILE ATTRIBUTE. -
THIS IS A SUBFILE ATTRIBUTE.

I7
IT
17
1T
17

IS
15
IS
IS
IS
AND

LEGAL
LEGAL
LEGAL
LEGAL
LEGAL
IT IS

T0 GET THIS ANYTIME.

TO SET THIS ANYTIME. .

TO GET THIS IF THE FILE IS OPENED.
T0 SET THIS IF THE FILE IS CLOSED.
TO SET THIS IF THE FILE IS CLGSEC.
SET BEFORE ANY SUBFILE ATTRIBUTES.
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Special Area for Subport Attributes

This data could occcupy a maximum of 255 == 2 disk segments
(maximum value for the max_subports attributes). €ach subport®s
attributes will occupy two disk segments» for ease ¢f calculation
of the disk address of the attributes {(by subport_index).

LECLARE
1 SUBPORT_ATTRS (MAX_SUBFORTS) CHAR (380) ATTR.2

3 DATA_COMPRESSION BIT (1) 1037
default: true’ ock: falsea

3 YOUR_FOSTNAME_WAS_NULL BIT (1)
3 YOUR_MNAME_WAS_NULL BIT (1)
3 YOUR_USERCODE_WAS_NULL BIT (1)
3 FILLER BIT (&)
"3 ACTUAL_MAX_MSG_TEXT_SIZE BIT (16) 1038
get ornly
3 YOUR_HOSTNAME CHAR (17) 96
3 YOUR_NANME CHAR (100) 1039
3 YOUR_USERCODE CHAR (17)
3 FILLER CHAR (233)
SUBPORT_STATE ' 1041
get anly:
CLOSED 0
AWAITINGHGST 1
OPENPENDING 2
OPENED 3
SHUTDOWN_IN_PROGRESS 4
BLOCKED 5
DEACTIVATION_PENDING 6
DEACTIVATED 3

Z omitted (not supported) subport attributess:
LOGGING_INFC
FILE_ERROR

paort_file FIE Llayout
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1 FI1B

3 FIB.CCMMON

BIT (FIB_SIZE_COMMON)

BIT (FIB_SIZE_COMMON)

3 FIB.PCRTFILES BIT (FIB_SIZE_PCORT - FIE_SIZE_COMMON)

5-FILLER BIT (44)

5 NEXT_PORT ADDRESS

5 BACK_PORT ADDRESS

5 MAX_SUBPORTS BIT (8)

S ACTIVE_SUBPORTS BIT (8)

5 LASTSUBPORT 8IT (8)

S ROUNCROBIN BIT (8)

5 INPUTCCUNT WORD

5 GUTPUTCOUNT WORD

S PORT_KEYS BEOOLEAN
PORT_CHANGEEVENT BCOLEAN
EVENT_COUNT BIT (3)
EVENT_SUBP_INDEX BIT (8)

5 SUBPORT_ARRAY BIT (52) 2 (MAX_SUBPORTS)

7 SUBPORT_CHANGEEVEMNT BOOLEAN

7 SUBPORT_STATE BIT (4)

| 7 SUBPORT_IN_PTR ADDRESS
. 7 SUBPORT_GUT_PTR ADDRESS

| (»/) 7 SUBFILE_ERROR BIT (8)

COMPLEX WAIT AND MESSAGE COUNT

Complex wait and sessage count Wwill be supported for
with no changes to the present communicate formatsa.

port files
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DEBUGEGING TOOLS

The 0DT command NW AUDIT ON causes BN2A modules to begin writing
trace information tao 3 dueue file. It also causes the executicon
cf the utility progras BNA/TRACE, which reads this cueue file zand
records the data in file BNA/AUDIT.FILE. If the device type o¢f
ENA/AUDIT.FILE 1is DISK» the file can be created as a circular
wrap-arounc file with up to 65535 X 180 byte records», as selected
ty BNA/TRACE &prcgras switches 6-9. For example, 11f these
switches equal J1FFFe» & wrep—-around file with 8191 records will
te created. If they equal 0, a seguential file will be created.

The OBT coammand NW AUDIT OFF causes BNA modules to close the
trace queue file. After all modules have closed the trace file,
program BNA/TRACE will go tc norsmal EOJ. At this points, file
ENA/AUDIT.FILE can be analyzed by the utility program 8NAZAUDIT.

Bec3use this tracing function seriocusly affects BNA performances»
it shoulad only be used when stteapting to isolate ENA problenms.

DC/AUDIT INTERFACE IN NETWORK SERVICES

The BNA Network Services prograa ENA/NSP supports the interface
to the DC/AUDIT syster program which is common to all B81900/8B1800
data conm system software including NDL. Usage of this feature
is idential to the manner usec in a Network Cocntroller, namely:

<job no.>AXIC0LOG

This 00T message is entered to the BNA/NSP program. Leading and
trailing blanks are permitted tut imbedded blanks are not. When
the message is entered at a tige when the BNA/NSP program is not
Writing to the DC/AUDIT.FILE the file is opened ard the following
nesage is displayed:

"I0LOG STARTED: <DATE> <TIME>"™

If in trying to open the DC/AUDIT.FILE it was found that the file
was not available far uses suditing 1is not started and the
following message is displayed:

“FILE "DC/AUDIT.FILE™ LOCKED™.

If the operator OCT message is entered at a time when the BNA/NIP
progran is writing to the DC/AUDIT.FILE auditing is staoppeds the
file closed and the following gzessage displayed:

“AUCIT FILE CLOSED AT <TIME> ON <DATE>."
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USING THE DC/AUDIT PRUGRAM TO OQUTPUT A BNA/NSP AUDIY

No changes have been smade to the DC/AUDIT program tc specially
format data frox a BDLC data cosz line. Although the DC/AUDIT
program will output the data correctly with the default paraseter
settings or any of the possible parameters, it is simpler to
examine the data if the following (non-default) parsmeters =zre
useds

"I0.DESC=1 QUTPUT=H"
These will cause the output to be written in hex form and the
entire IG descriptor for each gperation to be writtene
USE OF PROGRANM SHNITCEES IN NETWORK SERVICES
The Network Services programs BNA/ANSP, wuses its prcgrae switches
for selecting various debugging aidse. The specific use of esch

switch s as follcws:

Switch Value Feaning

su O Traces praograa flow. Information cutput to file

"FLASKFILE."™
bits Cbit 0 is MSB> =0" = off, "1™ = on )
0123
1111
1 1 1 +==-=-==> BDLC Staticn Group.
1 1 #4=<======> Station Level Maznager (SLM).
| ¢=======x=> Router Level.
$ee==m=ce=e=> Port Level.

sWw 1 NEQ 0 Creates a new SIZEFILE and goes to EOJ. (File
*STZEFILE™ contains information abcut structure
sizes required by the Network Services Manager
(NSM) to calculate the dynamic memcry needed
ty BNA/NSP).

sWu 2 NEQ 0 Causes additional SLM data to be written to
file “"FLASHFILE™. (sw O ouptuts 3 minisum
amounta.)

sWw 3 NEQ 0 Has the sare effect as <Job No.>AXIOLOG.

sWw 4 Is not used.

sW 5 NEQ 0 Generates a trace of all procedures invdked as
ENA/NSP executes.

sW 6 = 1 Faorces the SLM to generate a Neighbor Restart
condition. Used for testing only.
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s 7» 8s 9 Selective Audit for BNA/TRACE (0 = off» 1 = on)d.

sw 7 Bits
0123
11 11
1 1 | #=====> Router Level data and contrcl info.
{ 1| 4=======> (Only Router level control information.

| $o==e=e===> Port Level data znd contrcol inforaation.
teweeceeee==> (nly Port level control informaztion.

sw 8 01
11

] ¢===~==> SLM contro!l information.

| ¢==~we===> EQLC inforzation.

] $ocmencecas> ¥.25 level data 2nd control information.
t====eewe===> Only X.25 control information.

2 3
11
11
!

2 3

1t 11

1 1 | #4=====> Reserved for future use.

1 | $4===<===> Reserved for future use.

] t===c=e===> For BLACKBCX information.

$===me=e=e===> For guditirg Network Services Quter Loop
informaticne.

USE OF PROGRAM SWNITCHES IN HOST SERVICES PROGRANM

SWITCH ‘HEANING

SNITCH O Equal to 1 causes debug traces? other values
are reserved.

SWITCH 1 Equal to 1 causes normal trace to be started
from B0J7 this switch is not examined after’
B0J.

SWITCH 2 - Equal ta 1 causes HSP to keep the "saved™

and "overflow®™ files open.

SKRITCH 3 Equal to 1 causes HSP to keep the "messages"™
file open.

SWITCH 4-9 Reserved
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- EXCEPTION FROM THE BNA STANDARD

This is a3 List of differences in our iasplementaticn fros the
specifications or from Mission Viejo. The symbol ™M™ refers to
the fact that implementation is different from that of MNission
Viejc and the syamtol *"S™ refers tc differences froe the specs.

M S 1« HWe have a limitation of approximately 400 in our host
' node table.
A. The standard assunres no limitations.

M S 2« HKe have added 2 response type of 8 to the SLM greeting
message to indicate insufficient resources.
A. The stancard only had seven denial reasons.

S 3. HWe have only S conrecticn ports per neighbor.

A. The standard was recently increased toc ten.

K S 4. The SLM returns a positive response immediately to an
ESTABLISH call if the stations are permanent.
A. The standard states that ALL stations 1in an
ensegble must have been acted upon before returning
a respanse to the NSM.

M S 5« MYNAME is limited to thirty characterse.
A. The specification requires 100 character stringse.

M S -6 Job transfer from a card deck requires:
2A7T PACUCHA
2STREAM BIG/JOB»

foreign deck
2TERMINATE?

A« The standard allcocwed implementors to define their
oWn end card onlye.

M 7 Our usercodes are cne level. A remote usercode that is
the same as a local usercode @say access the same filese.
A. The specifications state nothing in this area.

M S 8. Qur logical I/0 always sends the common subset of
attributes. Qur MCP does not know which attributes asre
set by the user.

A. The specification says to those attributes set ¢ty
the user.

M 9. SEEK is not implemented.
A. The function of seek 1is not described in the
logical I/0 protocol. :
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10. 81000 will rat support optional program_nage cn connect

at remote hcst, but will send it from local host.
M 11. We <cannot run ports in an isolated mode without PLN,

NSP» NSV,

A. BNA specifications do not require this feature.

ES 12. '‘We do nat have event type attributes. That is» you
cannot test such an attribute by doing a GET on ite.

A. The USER Interface specification refers to these
type of attributes; however this specification has
not been distributed for sign off.

] 13. SBP does rot have logging and monitoringa.
A. The specifications call for logging and monitoringe.
M S 15. (Our max message text size defaults to 2000 characterse.

A« The standards assume no maximum.

M S 16. ke have nat implemented subport error at the subpcrt
level.

A. The specifications call for a subport error
attribute.

NS 17. MWe have implerented only ane level of itinerary.

A« The host services specification defines itinerary
as a string of unknown length containing
identification of successive hosts thru which this
job stresm may have been executed.

S 18. HWe have not implemented program agents.
A. The specifications call fcr progras agents.
¥ S 19. We have a physical record size of B185 characters.

A« The specifications assume no limit ta ¢hysical or

Lagical records. ’
¥ S 20. GQur naming conventions do not agree te the CSG file
standardse.

A. The specifications assume C5G standardse.

M S 21. We do not have guard files.
A. The specifications dc not explicitly require this
feature but there are references tg its use.
MS 22. He have fixed resuse ready value for ports.
: A The specification defines a resume ready attribute
settable by the user.
M5 23. O0Our message queue lizits are fixed at BNA intializaticn

time.
A. The specifications allow the user to set these
attributes at port copen tiae.
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M S 24. QOur implementation only allows 255 subports to be open

[2,]

25

K § 26

27.

28.

N 29.

¥(2)S 30.

31.

at a given tinme.
A. The specifications assume no lLimitaticn.

We have not iaplemented any part of X.25.
A. The specifications for X.25 are now available.

ke do not allow max segeent size to change.
A. The specifications define a method fcr two nodes to
change max segment size between them.

For the first release the only user language that will

have a port interface will be COBOL74.

A. The USER 1Interface specification defines several
others. , '

SYSTEM/COPY» when cperating thru BNA, will have several
restrictions. ADD» CANTO» COMPAREs, the creation of
library tapes» NAME/= and our LABELS constructs will
not be supported.

A. The BNA specificaticns do not cover SYSTEM/COPY.

This is a list of our implementaticn?s required size

attributese. These attributes are noted to be
implesertation defined in the OIM specification.

M2X TEXT SIZE
- MAX HOSTS
MAX BDLC STATICANS
MAX NEIGHBGRS
HS PROGRAM NANME
LI0O COQP PROGRAM NAFE
NS PROGRAM
PLM PROGRAM
TRANSIT NODE ONLY
A. NSO has regquested ir the past to be kept abreast cf
these type of requirementse.

For clear ccll with neighbor or by enseatle, the SLM
returns a separate resgonse for each stztion closed
doun. The standard states that a single response bte
returned when closing actions for all affected staticns
are cogplete. . :

The following logical I/0 features are not isplemented:

OPEN EXTEND
MULTIFILE TAPE
REWRITE

LINAGE FCR PRINTERS
CODESET IN COBCL
MULTI REEL FILES
MULTI PACK FILES
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32 He have not implemented OPEN ALL and BROADCAST WRITE
DON'T W2IT for port files.
33. For port files and logical I/70 files we support BLOCK
STRUCTURE = FIXED.
34. MAXSUBFILE attribute must be set befgre any other
attributes are set.
35. The ATTACH message in the Station Transfer Protocol is
not supported.
36« The AUTHORIZE command in the O0IM spec is not supported.
He allow privileged usercodes to <change network
parameterss all other usercodes may only do irquiry.
37. The "more bit"™ 1in the logical 1I/80 protocol is
implemented on the co-cgperating side but not the
initiating sidea ‘
38. Compression is not supported at the record level.

Although the <compressicn attribute for port files aay
be set a2t any timer» due to the asynchronous design of
the systess it may take effect before all previocusly
queued ressages are transmitted.
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/

BNA MESSAGE FILE

The BNA message file is a CANDE compatible data file. it
contains all messages or partial phrases wused in BNA. Its

availability is ameant toc ease the cperation of BNA with a fareign
language.

This file 1is accessed by the Network Services Prcgras and ezch
copy of the Host Services Prcgrane. Any output generated that
contains a message froa this file will start with the number that

is the absolute key into - this file. Example= 129 END OF
INQUIREs.

Since this file 1is CANDE compatiblers an exaszple cf the CANDE
comaands ta change the file sre given here:

GET BNA/MSGS
P 12900

Change the END OF INQUIRIES message.
SAVE AS *BNA/NSGS

({The asterisk should be used if CANDE is using security.)
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RECORD ZERGC RECORC ZERO RECORD ZERO RECORD ZERO
ADB NS ATTIRIBUTE NOT SETTABLE.
ATTRIBUTE UNKNOWN.
ATTRIBUTE NOT SETTABLE NOW.
ADB NS
ATTRIBUTE VALUE IS INVALID.
ATTRIBUTE NOT GETTABLE.
ATTRIBUTE NOT IMPLEMENTED.
ADB NS
ADB NS
ADE NS
BNA PORT LEVEL MANAGER INTERNAL ERROR AT SEQUENCE NUMEERS
NETWORK SERVICES FROGRAM RELEASE LEVEL NOT COMPATIBLE WITH PLM
MCP RELEASE LEVEL NOT COMPATIBLE WITH PLM
PLM RECEIVED FRAME WITH INVALID MSG TYPE FROM HOST:
PLM RECEIVED UNEXFECTED CONTROL FRAME FROM HOST:
PLM NODE TABLE EXAUSTED (NOGT FATAL)
PLM TASK TABLE EXAUSTED (NOT FATAL)
FLM PCRT TABLE EXZUSTED (NOT FATAL)
PLM SUBPORT TABLE EXAUSTED (NOT FATAL)
PLM CANDIDATE TAELE EXAUSTED (NOT FATAL)
CONNECTION WAS ACCEPTED.
ADDED AS A STATION.
ADAPTER MUST BE LESS THAN SIXTEEN.
ADAPTER MUST BE ZERQ.
ATTRIBUTE TABLE IS TOO SHMALL. ‘
PORT ADDRESS MUST BE 1, 2» 3 OR 4.
BOLC STATICN GROUFS IS GREATER THAN MAXIMUM NODE ACCRESSES.
BOLC STATION GROUFS IS LESS THAN MAXIMUM NEIGHBORS.
CHANNEL IS GREATER THAN FOURTEEN.
CHANNEL MUST BE ZERQO.
CALL CLEARED WITH STATION
CALL DATA IS NOT ALLOKED, PERMANENT ENSEMBLE IS SPECIFIED.
CALL WAS ESTABLISHED CR INITIATED BY
CALL(S) WAITING BY STATION
CLEARED.
HAS BEEN CLOSED.
MANUAL COMMAND SERVICED ON
CONTINUED.
I¥PROPER ENSEMBLE KINL.
CELETED AS A HOST.
CELETED AS A NODE.
CELETED AS A PROFILE.
CELETED AS A STATION.
CELETED AS AN ENSEMELE.
DISCARDEL.
THIS ENSEMBLE QR STATION IDENTIFIER ALREADY EXISTS.
KO SUCH ENSEMELE.
AN END OF FILE WAS ENCOUNTERED WHILE REZ/DING THE INPUT FIilE.
FILE ALREADY SUSPENDED.
FILE LOADING IN PROCESS.
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FILE NOT PRESENT.

STOPPED.

GET ATTRIBUTE FAILED. INTERNAL NSM ERROR AND DIE.

HOST OR NODE WAS ALREADY ADDED.

EOST NAME AND NOCE ADDRESS DO NOT MATCH.

#0DED AS A HOST. '

EOST NAME DOES NOT MATCH THE SYSTEM HOST NAME.

SYSTEM HOST NAME IS NOT SET. BNA WILL NCT RUN.

EGST NANE CR NODE ADDRESS WAS NOT FCUND.

INITQUANITITY WAS SPECIFIED EUT CONNECTION TYPE WAS NOT OUTGOINC.
INITQUANITITY MUST BE BETWEEN ZERO AND ENSEMBLE SIZE.
INITQUANITITY MUST BE ZERO OR ONE.

THIS ATTRIBUTE CAUSES INITIALIZE TO FAIL. INTERNAL NSMN ERROR AND DIE.
INITIALIZATION DATA ENTRY PHASE CCMPLETE.

INVALID PHASE CHANGE. INTERNAL NSM ERROF AND DIE.

LOADING.

LOADING FOR SYNTAX.

MAXIMUM NODE ADDRESSES IS LESS THAN MAXIMUM HOSTS.

MAXIMUM XODE ADDRESSES IS LESS THAN MAXIMUM NEIGHEORS.

KAXIMUM NODE ACDRESSES IS LESS THAN MAXIMUM POTENTIAL NEIGHBORS.

- MODIFIED AS A STATION.

#ISSING ADAPTER.

IS AN ATTRIBUTE THAT NEEOS 70 BE SET BUT WASN'T.

MISSING “"EY".

CUTGCING CONNECTICN REQUIRES CALL CATA. NONE PRESENT.
MISSING ":". )
KISSING ", ". :

KFISSING "HOST".

HOST NAME NKOT SPECIFIED.

MISSING "(".

NODE ADDRESS NOT SPECIFIED.

" MISSING "0OK".

“"PERMANENT™, “INCOMING™ OR "OUTGCING™ REQUIRED.
MISSING "+™ QR "=T",

MISSING QUOTE.

FISSING ")".

FISSING "SYNTAX".

MISSING “STATION".

MORE SYNTAX WAS REQUIRED.

MISSING "WITH".

ADCED AS A NOOE.

NOCE ADDRESS NOT ALLONED ON ESTABLISH CALL TO A PERVMANENT STATICN.
NUMBER WAS REQUIRED.

NCOE ADDRESS WAS LESS THAN 1 OR GREATER THAN 85534.

NO FILE BEING LOACEL.

THERE WAS NO INXITIALIZATION FILE.

NO SUSPENDED FILE.

ENA SYSTEM ERROR. MESSAGE GIVEN TO THE NSM WAS NOT A REPORT.
NOT COMPILED IN.

SPECIFIED NUMBER CF BODLC STATION GROUPS WAS INCREASED.
NOT IMPLEMENTED.

NOT MODIFYABLE.

NOT SETTASBLE.

COMMAND OR ATTRIBUTE IGNORED DURING INITIALIZATION.
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NETWORK SERVICES REJECTED COMMAND. NSM INTERNAL ERRCR AND DIE.
COMMAND OR ATTRIBUTE ACCEPTED ONLY DURING INITIALIZATION.
PHASE CHANGE NOT CK. NSM INTERNAL ERROR AND DIE.
MAXIMUM POTENTIAL NEIGHEORS 1S LESS THAN MAXIMUM NEIGHBORS.
UNKNOWN PROFILE ILDENTIFIER.

READIED.

ATTRIBUTE EXCEEDS RANGE LIMITATIONS.

ROUTING INFORMATION REFRESHED.

ROUTER VALIDATE IS ON AND THIS NODE ADDRESS IS UNKNCHKN.
STATION READIED.

STATICON SAVED.

TRANSITNODEONLY WAS SET TRUE BECAUSE HAXIHUH HOSTS WAS ZERO.
SAVED

TYAKE A DUMP AND LIST ATRFL.

TO0O MANY IDENTIFIERS. NSM INTERNAL ERROFR AND DIE.

NO MORE THAN TWO PROFILES MAY BE SPECIFIED.

STATION TABLE IS FULL. MAY NOT ACC UNLESS SOME ARE CELETED.
TRACE STARTED:

TEXT SENT TO

UNKNOWN SYNTAX.

UNKNOWN STATION ICENTIFIER.

ROUTER VALIDATE IS FALSE, COMMAND HAS NO MEANING.

ACDED AS AN ENSEMELE.

MODIFIED AS AN ENSEMELE.

FRONM

NOT AN EVEN NUMBER OF HEX DIGITS.

NOT ALL HEX CHARACTERS.

MISSING EQUAL SIGN.

UNKNGWN PROFILE ICENTIFIER.

MAXIMUN NODE ADDRESS IS LESS THAN LOCAL IDENTITY.

AN INCOMING ENSEMELE SHOULC HAVE BEEN SPECIFIED.
UNAVAILAEBLE

- UNAVAILABLE» INVALID

INACTIVE

GREETING

TERMINATING

INTERRUPTED

ACTIVE

MAX SEGMENT SIZE =

SUBPCRTS IN USE =

FROTOCOL LEVEL IN USE =

NODE ADDRESS IS GREATER THAN MAXINUN NOCE ACDRESS.

END OF HOST SUMMARIES.

TEST ECHGED FROM

TEST RECEIVED FROM

REACHABLE

UNREACHABLE

NOCE SUMMARY DONE.

END ROUTINGS INQUIRY.

NO RCUTINGS AVAILABLE.

KO KNOXN NODE TO SUMMARIZE.

HOP COUNT =

- RESISTANCE FACTOR =

END OF PROFILE INQUIRY.
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NO PROFILES PRESENT.
MESSAGE HEADER=-LEVEL IS INVALID FOR THIS VERSION OF KOST SERVICES

RECEIVED
RECEIVED
RECEIVED
RECEIVED
RECEIVED

AN INCORRECT MESSAGE RESPONSE-TYPE
AN INCOMPATIBLE MESSAGE TEXT=-TIZE
AN UNEXFECTED MESSAGE-TYPE

A PARTIAL STRUCTURE

AN INVALID STRUCTURE-CODE

AN EXPECTED STRUCTURE WAS NCT FOUAND
UNRECOGNIZED FILE-ATTRIBUTE
UNRECOGNIZED FILE~ATTRIBUTE VALUE
UNRECOGNIZED TASK_ATTRIBUTE
UNRECOGNIZED TASK_ATTRIBUTE VALUE
PROTOCOL-VERSIONS ARE INCOMPATISLE
USERCODE IS INVALID
CHARGECCDE IS INVALIC
TAG-LENGTH IS INVALIC
REQUEST OR RESPONSE LENGTH IS LESS THAN THE MINIMUM
EXPECTED A COMMA :
EXPECTED A LEFT FARENTHESIS :
EXPECTED A RIGHT PARENTHESIS
EXPECTED A SEMICULON
EXPECTED AN EQUAL SIGN
ACCESSCCDE IS INVALILC
HOST SERVICES WILL NCT CONVERSE IN THIS DIALOG
COCPERATING SICE OF CIALOG WAS TERMINATED
RECEIVED AN UNKNCWN MESSAGE RESPONSE-TYPE
RECEIVED EXTRA DATA AT THE END OF A MESSAGE
RECEIVED AN INCORRECTLY FORMATTED STRUCTURE
ATTRIBUTE PARAMETER IS INVALID
TAG IS UNRECOGNIZED ‘
PROTOCOL IS NOT SUPPORTED
NO RESOURCES ARE AVAILAELE
A REQUIRED ATTRIBUTE KAS NOT FOUND
AN EXTRANEQUS ATTRIBUTE WAS FOUND
UNRECOGNIZED STATION-ATIRIBLTE
UNRECOGNIZED STATION-ATTIRIBUTE VALUE
RECCRDSIZE IS ILLEGAL
RECEIVED A PARTI/L MESSAGE
INVALID OPEN-TYPE
INVALID POSITION SPECIFICATION
INVALID MOTICN SFECIFICATION
INVALID LABEL SPECIFICATIGN
INVALID CLOSE-TYFPE
INVALID ASSOCIATION SPECIFICATICON
INVALID DISPOSITION SPECIFICATIGN
INVALID COMBINATION OF CLOSE PARAMETERS
INVALID REQUESY SPECIFICATICONS
IO-LENGTH IS OUT OF RANGE
INVALID FUNCTION SPECIFICATION
INVALID UNITFEATURE COCE
UNITFEATURE VALUE IS OUT OF RANGE

- FILE WAS NOT RETAINED ON A RE-OPEN REQUEST
I0O-ERROR CCCURED :
MAXRECSIZE IS GREATER THAN MAX-REQUESTSIZE
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UNACCEPTABLE DATZ-TRANSFER LENGTH
CONNECT DENIED: NO PROCESS AVAILABLE
ATTACH DENIEDs NC STATION AVAILABLE
- CONNECT/ATTACH DENIEC: INCOMPATIBLE MYUSE VALUE
CONNECT DENIED: NO VIRTUAL LSN AVAILABLE
ABORTED FOR HOST-SPECIFIC REASON
RECEIVED AN UNKNCWN ERRORCOCE VALUE
RECEIVED AN INVALIC ERRORPOINTER VALUE
RECEIVED AN INVALIOD STRUCTUREPOINTER VALUE
TIVEQOUT CCCURED
ABORTED BY THE CPERATGR
A HEADERERROR WAS DETECTED IN A PREVIOUS MESSAGE
THIS STATION IS NOT CONNECTED
CONNECT IS NOT CCMPLETE
DISCONNECT IS NOT COMPLETE
THIS STATION IS ALREADY CONNECTED
NGO STATICN SUB-PCRTS AVAILABLE
FILE-MISSING ON PORT OPEN
FILE-LOCKED ON PCRT OPEN
CHANGE STATICN SUE-PCRT NAMES FAILED
END OF CANDIDATE INQUIRY.
PORT-READ OVERFLCW OCCURED
NETKORK SERVICES NOT RUNNING.
ADDED AS A PROFILE.
*0N" OR "OFF™ REQUIREL.
"SET™ OR "RESET™ REQUIRED.
FROFILES MUST BE THE SECOND REQUESTS IN A STATION DECLARATION.
PLM SUBPORT CIALOC ESTABLISHMENT FAILURE
ERROR IN MESSAGE FROM
TABLE IS EMPTY.
NO CANDIDATES EXIST WITH PORTNAME:
SUBPORT-INDEX =
JOBZ =
PROEGRAM-NAME =
YCUR-HOST
YOUR=-NAME
YOUR=-UC
MY-HOST
MY=-NAME
MY=-UC =
SEC =
FUBLIC
PRIVATE
MATCHING-STATUS =
NOT-OFFERED
OFFER-QUTSTANDING
MATCH-FOUND
T0-BE~-CLOSED
INCOMING=OFFER
FORTNAME =
PLM RECEIVED AN INVALIC BEGIN~-ACK FRAME FROM HOSTs
DISCONNECTED FROFM HOST:
CONNECT DENIED TC HOST:
CONNECTED TO HOST:

I
non
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LOCAL AND REMOTE SIGNALS ARE THE SAME; LOCAL SHOULC BE CHANGED.
CONNECT INITIATED TO HOST:
REQUESTOR INFORMATION NOT IN REQUEST-QUEUE FOR STATION:
SUE-PORT CPEN FAILED FOR STATION:
CISCONNECYT INITIATED BY REMOTE HOST:
VALIDATE MUST COME BEFORE ANY HOST CR NCDE CECLARATIONS.
SHUTDOWN CANNOT BE CANCELLED.
MNETWORK SERVICES PROGRAM ERROR AT SEQUENCE:
FLM/NETHORK SERVICES VERSION MISMATCH? CAN NOW ONLY TRANSIT TRAFFIC.
RETRIES EXHAUSTEC CN FLM CONTROL FRAME CESTINED FOR HGST #
RETRIES EXHAUSTED ON SUBPORT FRAME DESTINED FOR HOST #
INVALID PLM CCNTRCL FRAME RECEIVED FROM HOST #
FRAME ADDRESSED TC INVALID DESTINATION PORT/SUBPORY RECEIVED FROM HOST
FRAME RECEIVED FRCM INVALID ORIGINATING PORT/SUSBPORT ADDRESS FRGM HOST
FRAME WITH INVALIC PORT TYPE RECEIVED FROM HOST 12
ERROR: HOST ADDRESS IS QUT OF RANGE.
ERRCR:s HOST IS ALREACY VALID.
ERRCR: HOST HAS ACTIVE SUBPCRTS.
ERRCR: HOST IS ALREADY INVALID.
ERRCR: ATTRIBUTE CANNOT BE SET NCK.
ERRCR: CORRECT SYNTAX IS COANECT TC HOSTNAME.
ERROR: REMOTE HOST It NOT REACHABLE:
ERROCR: NO STATION XFER PORTS AVAILASBLE AT THIS TINE.
UNABLE TC SPAWN HCST SERVICES JOB.
ERROR: EXPECTED "CONNECT", =US", OR ©"BYE™ BUT GOT:
CANCEL SHUT DOWN NOT NODE. THERE WAS NONE IN PROGRESS.
FAST SHUT DOWN NOT CONE. SHUT DOXN HAS PROGRESSED TCO FAR.
SHUT DOWN MESSAGE IGNORED. SHUT DONWN ALREADY IN PROERESS.
FEFERENCE NUMBER = .
ROUTING STATUS 7O
CHANGED
ROUTING TRACE FRO¥
TRANSIT COUNT =
SOURCE =
CESTINATION =
MY RESISTANCE FACTOR =
PATH RESISTANCE FACTOR
LINK RESISTANCE FACTOR
CPEN CONNECTION PCRT LCIALOG FAILED.
OPEN STATION DIALCG FAILED.
RECEIVEDC RESOLUTION RESPONSE~-TYPE
CONNECTION PORT DIALOG CLOSED.
STATICN DIALOG CLCSED.
TEST FRAME RECEIVED.
TEST FRAME RECEIVED (NO TEXT).
BOLC STATION GROUP FRAME RECEIVED.
CALL INCOMING.
REMCTE BUSY SET/RESET.
I-FRAME RESPONSE RECEIVED.
CONNECTION PORT DIALCC OPEN/CLCSED.
INVALID 8DLC ADDRESS RECEIVED.
NON OCTET BDLC FRAME RECEIVED.
SHORT BOLC FRAME RECEIVED.
UNEXPECTED CONNECTION FORYT DIALOG CLOSED.

]

Tk
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O

NON BNA CALLER.

LOCAL LINK RESET.

EDLC FRMR RECEIVEL.

RETRIES EXHAUSTED ON CPEN STATION DIALODG.
REMOTE LINK RESET.

BOLC FRMR SENT.

CM CR DISC RECEIVED [OPEN STATION DIALOGI.
STATION CIALOG RECPENED.

UNEXPECTED UA OR CM RECEIVED.

RETRY COUNT EXCEECED.

NO MEMORY.

MEMORY AVALIABLE.

80LC MONITGR REPORT.

CONNECTION PORT CIALOE ALREADY OPEN.
CONNECTICN PORT DIALOE ALREACY CLCSED.
CONNECTIGN PORT DIALOUG PENDING OPEN.
CONNECTICN PORT CIALOG PENDING CLOSE.
STATION DIALCG NOT CLOSED.

CONNECTION PGRT CIALOG NOT OPEN.
STATION DIALOG NOT OPEN. |
STATION DIALOG ALREADY CLOSED.
STATION DIALOG PENDING OPEN.

STATION DIALOGC PENDING CLOSE.
CONNECTION PORT IN INVALID STATE.

CSR RESPONSE TIMER TIMEDUT.

CTS RESPONSE TIMER TINEOUT.
UNEXPECTED DSR OFF.

UNEXPECTED CTS OFF.

CCD OFF CELAY TIMER TIMEQOUT.

CIAL HANDLER IN INVALID STATE.

NO PHONE NUMBER, CALL FAILED.
UNEXPECTED PWI OFF», CALL FAILED..
UNEXPECTED COS ON», CALL FAILED.

ACU RESPONSE TIMER TIMEOUT, CALL FAILED.
ACR ON» CALL FAILED.

CIAL RETRY COUNT EXCEEDED, CALL FAILED.
UNEXPECTED DLO OFF. CALL FAILED.

TEXT TOO LONG. _
CONNECTION PORT DIALOE CLOSED.

TEST SENDER NOT RESET.

FRMR RECEIVED.

SABN RETRY COUNT EXCEEDED.

LM RECEIVED.

CISC-1 RECEIVED.

CISC-2 RECEIVED.

CIAL RESPONSE TIMER TIMEQUT.

LISC RETRY COUNT EXCEEDED.

F-RESPONSE TIMER TIMEQUT.

NO KAME/VALUE.

NO NAME.

COMNMAND NOT IMPLEMENTED.

INVALID.

CONNECTION PORT DIALCC STATUS BAD.
SLM SENDER NOT RESET.
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NO MEMORY AVAILABLE.

STATION LOG REPORT FROM

CISCONNECTED

FRAME =

BCLC FRAME RECEIVED CCUNTER =

FCS FAILURE CCUNTER =

ECLC FRAME SENT CCUNTER = l
I-FRAME SENT COUNTER =

SHUT DOWN COF NETHWCRK NODE CANCELLEL.
SHUT DOWN OF NETWCRK MODE STARTED.

"FAST SHUT LCOWN OF NETWORK MODE STARVED.

KISSING "TC".

SHUT DOWN NOT STARTED. STILL INITIALIZING.

ATTEMPTED MODIFICATION(CS) INVALID. C(SLM)

UNKKCWN ATIRIBUTE.

CANNOT SET ATTRIBUTE NOW BECAUSE .CF STATION STATE OR SLM_PHASE.
ATTRIBUTE CAN NEVER BE SET.

ILLEGAL VALUE FOR ATTRIBUTE.

ATTRIBUTE CANNOT EBE SET VIA THIS CCMMAND.

VALUES/ATTRIBUTES SPECIFIED IN LIST PROCUCE INVALID RELATIONSHIPS.
FEQUIRED ATTRIBUTES ARE MISSING.

STATION INDEX IS INVALID.

STATION TYPE IS INVALID.

STATIONCS) IN LIST DO NOT MEET ENSEMBLE COMPATIBILITY CHECKS.

STATION IS ALREADY IN AN ENSEMBLE CF THE SAME TYPE.

KO NEIGHBOR TABLE ENTRY AVAILABLE IN SL¥M.

NO FREE CONNECTION TYFE ENTRY.

ILLEGAL CONNECTION> STATION ALREADY IN ENSEMBLE OF SAME DIRECTIUN.

CALL DATA NOT PRESENT.

UNABLE TO OBTAIN A FRAME CONTAINER (SLM).

STATION IS ALREADY ATTACHED.

NGO STATION AVAILAELE.

COMMAND OR FEATURE NOT I¥PLEMENTED YET.

INVALID ENSEMBLE TYPE.

STATION IS UNAVAILABLE - IN USE.

ADD CONNECTICN NOT PREVICUSLY DONE.

GREETING1 MSG FROM REMOTE STATION FAILED VALIDATION.

GREETING2 MSG FROM REMOTE STATION FAILED VALIDATION.

#x% SYSTEM ERROR #++ SLM NETGHEOR TABLE INTEGRITY CCMFROMISED.

ILLEGAL SLM PHASE.

TEXT SIZE GREATER THAN NNSS.

#%+ SYSTEM ERROR #»++ NEIGHBOR TABLE ENTRY (SLM) NOT FOUND (NNA,STA-ID)=
CLEAR CALL OR SAVE STATICN CMD FORCED AEORT OF CALL IN PROCESS (STA-ID).
NEICHBOR NODE ADDRESS IS UNKNOWN TC SLM.

SORRY», X.25 CAPABILITY NOT YET IMPLEMENTED.

STATION DIALOG/CCNN. FORT CLCSED BY STATICN GROUP.

SLM GREETINGS INTERCHANCGE FAILED BECAUSE GREETING TIMER EXPIRED.
STATION ALREADY CLOSEEL.

NO FRAME CONTAINERS AVAILABLE TO CPEN STATION DIALOG (SLM).

INCCMING CALL CANCELS GUTGOING CALL PREVIOUSLY INITIATED.

NEIGHBOR NODE ADDRESS REQUIRED TO PLACE CALL ON BOLCSWITCHEDACU STATICN.
CALL BEING CLEARELC> NC FRAMES FOR GREETINGS DURING NETI RESTART (STA-ID).
NO AVAILABLE NEIGHBOR TAEBLE ENTRY FOR NEIGHBOR RESTART.

CALL BEIAG CLEAREL> NO FRAMES FOR GREETINGS DURING LINK RESET. STA-ID =
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CAN'T DELETES STATION IS NOT CLOSED.
ERRCR IN MESSAGE FROM
INVALID PRECEDENCE VALUE =
INVALID FRAME TYPE =
TRANSIT COUNT OVEFRFLOW
INVALIOD DESTINATICN =
INVALID FRAME FORKMAT, TYPE =
INCOMPATIBLE LINK CHANGE VERSION =
LINK CHARGE ORIGINATOR NOT MY NEIGHEOR
UNKNOWN LINK CHANGE CAUSE =
INCONSISTANT LINK CHANGE MAXRF =
8 MAXHC =
INVALID LINK CHANGE CORIGINATCR
NET CHANGE ORIGINATOR NOT MY NEIGHBOR
INVALID NET CHANGE SUBJECT =
TRACE RESULT CESTINATION UNREACHAELE :
UNKNOWN FRAME FORNAT, TYPE = \
INVALID ORIGINATOR OF CONTROL FRAFE
ERRCR: SPECIFIED NODE NOT A NEIGHEOR
ERROR: SPECIFIED NODE DOES NOT EXIST
FRAFE UNCELIVERABLE
UNKNOWN COMMAND
CAN NOT DELETE A NEIGHEBOR
CAN ACD OR DELETE INVALID NOLE ADDRESS
T00 MANY NEIGHBORS FOR ROUTER TABLE
TOO MANY PHYSICAL LINKS FOR ROUTEF TABLE
CAN NOT DETACH NODE NCT NEIGHBOR
CAN NOT DETACH UNKNOWN PHYSICAL LINK
FCUTER ATTRIBUTE CAN NOT BE GOTTEN
ROUTER ATTRIBUTE COOE UNKNOWN
CAN NOT CHANGE LIMNK RF FOR NODE NCT NEIEHEOR
CAN NOT RESTART FCR NODE NOT NEIGHBOR
CESTINATION OF TEXT UNKNOWN
CESTINATION OF TEXT UNREACHABLE
TEXT IS T0C LONG FOR MAX SEGMENT SIZE
ROUTER ATTRIBUTE CAN NOT BE SET
FCUTER ATTRIBUTE CCOE UNKNORN
ROUTER ATTRIBUTE ¥AY NOT BE SET DURING PRESENT PHASE
ROQUTER ATTRIBUTE MAY NOT BE SET AFTER INITIALIZATION
ROUTER ATTRIBUTE VALUE QUT OF RANGE
TRACE DESTINATION UNREACHABLE
TRACE DESTINATION UNKNOWN
TRACE SOURCE & CESTINATION CAN NOT BE THE SAME
TRACE SOURCE UNKNOWN
TRACE SOURCE UNREACHAELE
DIALOG-ABORY INITIATED
DIALOG-COMPLETE INITIATED
JOEXFERQ QUEUE OVERFLCW, RECGUESTED TRANSFER IGNOREL.
JOB BEING FLUSHECL. : A
FRAME DOES NOT CONTAIN USER DATA> FRAME HAS SUBPORT CONTROL INFG» TYPE =
RESTARTIMG. :
*AT®* NOT ALLOWED WITEIN ANOTHER *AT* COMMAND.
NO TEXT FOLLOWING TAT® COMMAND.
INSUFFICIENT MEMORY FCR ROUTER TO ACCEPT COMMAND? TRY LATER.
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INSUFFICIENT MEMORY FCR ROUTER TO CONTINUE TRACE FRCM NODE #
INSUFFICIENT MEMORY FOR ROUTER TO RESPOND TC REFRESF COMMAND FRCM NODE #
FLM RENOTE FILE OFEN CENIED. STATICN TRANSFER DISABLED.
INCORRECT FILEKIND FOR JOB TRANSFER.
EC REQUIRES A *EDLCSKITCHEDACU® STATION IF CALLDATA IS SPECIFIED.
CAN'T DELETE; STATION IS STILL IN AN ENSEMBLE OR USING # CONNECTION.
CAN*T DELETE5 STATION IS STILL USING A CONNECTION.
NO STATIONS IN THIS ENSEMBLE OR INVALID ENSEMBLE-IL.
STATIONCS) TO BE CELETED FRO¥ ENSEMBLE NOT MEMBER(S) CF ENSEMBLE.
CAN'T REMOVE STATION; CONNECTIGN ACTIVE VIA THIS ENSEMBLE.
TMOLIFY ENSEMBLE® CANNOT BE USED TC DELETE THE LAST STATION IN ENSEMBLE.
CAN'T DELETE ENSEMBLE BECAUSE CONNECTIONCS) VIA IT STILL EXIST.
CONNECTION ENTRY NOT FOUND.
CALL DATA CANNOT EE SPECIFIED FOR A PERFANENT CONNECTION.
CONNECTIONCS) IN USE5 CANNOT BE DELETED.
NO CONNECTION ENTRIES WERE FCUND TC DELETE.
ERROR», AUTO COMMAND IS IN PROCESS.
PREVIOUS MANUAL CCMMAND STILL BEING PROCESSED. PLEASE AWAIT RESPONSE.
A PHONE NUMBER CAN ONLY BE SPECIFIED FOR A "BOLCSWITCHEDACU® STATION.
ERROR> MANUAL COMMAND IS OUT OF SEQUENCE.
COMMAND REJECTEDS CANNGT USE WHEN STATION IS UNDER FANUAL OPERATION.
ALTHOUGH SHUTDGWN IS UNDER WAY, THIS STATION MUST BE CLEARED MANUALLY.
ROUTER INQUIRED AEQUT STATION TYPE FOR UNKNOWN STA-IL; NSP DUMPED.
NG NEIGHEOR TABLE ENTRIES WITHIN THE STATION LEVEL KANAGER.
NO ACTIVE NEIGHBOR TABLE ENTRIES WITHIN THE STATION LEVEL MANAGER.
NO STATIGNS.
NO SUCH STATION.
ROUTER FRAME RECEIVED 8Y THE SLM.
ESTABLISH CALL ON A °*BLLCSWITCHED®' STATION (MANUAL CIAL) REQUIRES <NNA>.
NO CALLS WITH NEIGHBOR EXIST.
ALL STATIONS IN ENSEMELE ARE CLOSED.
GREETING 0 MSG FKCM REMOTE STATION FAILED VALIDATION.

BARN SLM

BARN SLM

BARN SLM

BARN SLM

BARN SLM

BARN SLM

BARN SLM

BARN SLM

BARN SLM

BARN SLM

BARN SLN

BARN SLM

BARN SLM

BARN SLM
se=<e==cce- BARN SLM ====-===-
NO ENSEMBLES HAVE BEEN DEFINED.
CONNECTION DELETEL WITH
CONNECTION MODIFIED WITH
KISSING DEVICE FOR RESPONSE STEERING.
INVALID DEVICE FOR RESPONSE STEERING.
PLM RECEIVED BAD REFUSE FRAME FROM HOST:
PLM RECEIVED BAD ACCEPT FRAME FRON HOST:
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HOST SERVICES PROGRAM RELEASE LEVEL NOT COMPATIBLE WITH PLM

NETWORK SERVICES RELEASE LEVEL NOT COMPATIBLE WITH PLM COVERRICLCEN)

MCP RELEASE LEVEL NOT COMPATIBLE WITH PLM (OVERRIDCEN)
HOST SERVICES RELEASE LEVEL NOT COMPATIELE WITH PLM (CVERRIDD
FRIMARY ¥ODE CAN CNLY EE SET DURING INITALIZATION PHASE.
INVALID TERM ATTRIBUTE.
ATTRIBUTE CANNOT EE CHANCED KHILE REMOTE TERMINAL IS COPEN.
INVALID REMOTE STATION.
ATTEMPTED ACCESS QUTSIDE BOUNDS CF ARRAY:
REMOTE SIGNAL =
CONTROL-STRING LENGTF EXCEECS ZIP-BUFFER SIZE.
&% ODT PROTOCOL IS CURRENTLY INACTIVE.
«2+ STATUS CHANGE PROTOCOL IS CURRENTLY INACTIVE.
#+x2 INITIATING JCB TRANSFER FPRCTCCCOL IS CURRENTLY INZCTIVE.
*x% COOPERATING JOB TRANSFER PROTCCOL IS CURRENTLY INACTIVE.
#+a STATION-ASSIGNMENT REQUEST FAILED.
=+ RECEIVED RECALLEC~QUTPUT FOR UNKNOWN RF.
*+xx JOB TRANSFER INPUT-FILE IS NOT AVAILABLE.
sxx JOB TRANSFER INPUT-FILE IS LOCKED.
FAILED TO OPEN PCRT FOR
CONNECTIGN WITH
ATTACHED BY
BOLC DEDICATED
8DLC SWITCHED ACU
BLCLC SWITCHED
HREMUTE RESISTANCE FACTOR =
LOCAL RESISTANCE FACTOR =
CPERATIONS RESISTANCE FACTOR =
K2X SEGMENT SIZE IN USE =
VAN IN USE = o
LINKED ON =
CLOSED
PENDING CLOSED
ATTACHED
FENCING ATTACHED
WAITING
WORKING RESISTANCE FACTOR =
NEIGCHBOR NOT CONNECTEL
WAITING FOR OPERATOR INPUT.
FASSWORD ALREADY FROCESSED IN THIS COMMAND.
ILLEGAL PASSHWORD.
NODEPASSWORD(S) CEANGED FOR
CANNOT CHANGE ATTRIBUTE WHILE NSP IS RUNNING.
RECEIVED REMOTE-FILE MESSAGE FOR STATION WITH NULL SUBPORT
RECEIVED REMOTE-FILE ERROR-NESSAGE
RECEIVED REMOTE-FILE MESSAGE FOR INYALID STATION
CONNECT OR DISCONNECT IN-PROCESS
THIS STATION IS MOT AWAITING A VIRTUAL-CONNECT-REPLY
ALLOCATED VIRTUAL LSN
DEALLOCATED VIRTUAL LSN
ALLOCATE-VIRTUAL-LSN FAILED
CEALLOCATE~-VIRTUAL-LSN FAILED
RECEIVED RECALL-RESPCNSE WHEN NOT DONE WITH PREVICOUS RECALL
ATTRIBUTE~ERROR CETECTED CN INCUIRY-RESPONSE

EN)
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COMMECT NOT INITIATED =- HOST SERVICES UNAVAILAEBLE.

CALLCS) WAITING BY ENSEMELE
STATION TRANSFER CISABLED.

STATICN TRANSFER ENABLED.

UNKNOWN SYNTAX. TEXT SKIPPED UNTIL ™7™ QR END OF RECORD IS FOUNEC.
TYPE MUST BE FIRST ELEMENT IN ADD STATION ATTRIBUTE LIST.
TYPE NOT ALLOWED IN PROFILE.

CONNECTION ABORTED

HOST VALIDATICN FAILEC? INVALID PASSWORD RECEIVED FRCM HOST &
LINK RESISTANCE CHANGED WITH '

SUBPORY SUFFERED AN UNRECOVERABLE ERROR CONDITIOCN
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