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PREFACE

This manual, the NS Messege Formats Reference Manuel, describes data communication messages and
headers passed between computer systems communicating over Distributed System (DS) and Network
Services {NS) links. '

This manual includes headers that will appear in trace files generated by the NS-ARPA/1000 and
NS/ 3000 tracing facilities. These include Data Link and Transport layer headers, such as the IEEE 802.3
header and the TCP (Transmission Control Protocel} header, 2s well as headers accompanying DS/10600-1V
Compatible Services and NS Common Services.

NOTE

Throughout this manual, N5/3000 refers to NS on the HP 3000MPE V
and X1, unless ptherwise noted.

Organization of This Manual.

This manual contains the following sections:

Section 1 Link Layer and Transport Layer Services—-describes the TEEE 802.3 header, the
Ethernet header, the Internet Protocol (IP) header, the Transmission Control Protocol
(TCP) header, the Packet Exchange Protocol (PXP) header, the UDP header, the IFP
header, the ARP header, and the Probe protocol header and messages.

’*’g Section 2 Socket Registyy Messages-~describes messages for Socket Registry.

. Section 3 Network File Transfer Messages—-describes messages for Network File Transfer

g (NFT

e

. Section 4 File Transfer Protocol Messages--describes messages for File Transfer Protocol (FTP)

By

é Section § Remote Process Management Messages~~descrides messages for Remote Progess
Management (REM). .

Section 6 Virtual Terminal Access Messages—-describes messages for Virtval Terminal Access on

the HP 3000.

Section 7 RTE-RTE DS/1000-1IV Compatibie Transport and Services Headers--~describes the
Router/ 1000 headers that accompany messages generated by NS Common Services
transmitted over a2 Router/1000 lnk, and messages geperated by DS/1000 IV
Compatible Services transmitted over any type of lnk, by an NS-ARPA/ 1000 system.
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PREFACE (continued)

Section 8 RTE-MPE DS/iOGO-IV Compatible Services Messages-~describes messages
transmitted between HP 1000s and HP 3000s (RTE-MPE or MPE-RTE) using
DS/3000 and DS/1000 IV communications software.

Appengix A Well-Known Addresses and Ports-~lists well-known TCP 5APs, UPD Ports, Ethernet
Type Fields MAC Address Vendor Codes, and Ethernet Multicast and Broadcast

Addresses,

Related Publications

Refer to the publications listed below for more information about NS, DS, and Hewlett~Packard products
supporting X. 15 protocols. _

NS~ARPA /1000 manuals:

NS~ARFPA/ 1000 Generation and Initialization Manual (91790~90030)

NS~4ARPA/ 1000 Maintenance and Principles of Operation Manual (91790-90031)

NS-4RPA/ 1000 User/Programmer Reference Manual (31790~%0020)

NS-ARFA/ 1000 BSD IPC Frogrammer's Guide (91790-90060) :

NS=-4ARPA/ 1000 User/Programmer DS/ 1600 Compatibie Services Reference Manual {9 1790-90050
NS-ARPA/ 1000 Quick Reference Guide (91790-90040) )

NS-ARPA/ 100G Error Message and Recavery Manugl {91790-90045)

N5/3000 manoais

NS53000/V Network Manager Reference Manual Volume I {32344~90002)
NI3000/V Network Manager Reference Moenual, Volume 17 (32344-50012)
NS 3000/V User/Programmer Reference Mamual (32344-30001)

NetlPC 3000/V Programmer’s Reference Manual (5958-2581)

NS3000/V Error Message and Recovery Manual (32344-900035)

NS3000/ XL Configuration Planning and Design Guide (36922-61087)

NS 3000/ XL Operations and Maintenance Reference Manual (36922-610035)
NetlPC 3000/ XL Programmer's Reference Manual (36920~-610035)
N33000/ XL Error Messages Reference Manual {36923~61000)

DS and DS-related manuals:

DS/ 10001V User's Manual for RTE~4 and RTE-6/VM (91750-90012)

DS/ 1000~V Network Manager's Manual Generation and Initiclization for RTE-A and RTE-6/VM
{91750-90013)

DS/ 1000~V Theory of Operation and Troubleshooting for RTE-A and RTE-6/VM (91750-9001 4)

DS/ 1000-1IV Quick Reference Guide for RTE~4A and RTE-6/VM (91750-9001 9

DS/ 3000 HP 3000 to HP 3000 User/Programier Réj‘erence Manuel {32185-90001)

DS/ 3000 HP 3000 to HF 3000 Network Administrator Manual {32185-90002)
DE/3000 HP 3000 to HP 1000 Reference Manual {321 85-%00035)
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PREFACE {(continued)

X.25 and LAN manuzls:

DSN/X.25/ 1000 Reference Manual (91751-90002)

DSN/X. 25/ 1000 Advanced Guide (81751-90003)

X. 25 Link for the HP 3000 Reference Manuai {32187-9%0001)
NS X.25 3000/V Link Guide (24405-9%0002)

DS X.25 to N§ X.25 Migration Guide (24405-90001)

HP 120764 LAN /1000 Link Node Manager's Manuat (12076-90002)
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CONVENTIONS USED IN THIS MANUAL.

In this manual diagrams are used to describe the format of various messages and headers passed between
network nodes,

The sequence of multiple headers within a message, and the sequence of messages (in cases in which
multiple messages appear in a trace file) is described in the NS-ARPA/ 1000 Maintenance and Principles
of Operation Manual and the manuals for NS/3000,

[ . ) . .

General Format

The diagrams in this manual ussally take the form shown in the example beiow:

word
_ 18 0
3 0 fieldt
‘j 1 field?2
o 2 field3 10
. field4d -
10 fieldS A"
E 14 field?
i2 field8

In the sample above, as in similar illustrations throughout this manuval, each full horizontal field
represents 2 single 16-bit word. Each word is labeled with a number for easy referepce. The
top-to-bottom sequence in which words of a given message are shown represents the sequence of these
words in the message for header) and the sequence in which words are transmitted. Withiz an individual
word, bits are numbered from right to left (0 to 15}, with the least significant bit (bit 0) shown as the
rightmost in the diagram.

In & few instances, the diagram formal used is shghtly different than that shown zbove. In these cases,
each full horizontal field represents a 32-bit word.
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CONVENTIONS (continued)

Transmission and Storage Seguence

Words of messages are transmitied from one node to another over a link in the top-to-bottom sequence
indicated by the diagrams in this manual. Within each word, bits are fransmitted according to the
following convention: The least significant bit of the most significant (& bit) byte is transmitted first,
followed by the remaining bits of that dyte, in order of significance. This byte is then followed by the
Imast significant byte, with its bits transmitted in order of least sigmificant to most significant. This means
that for a single word, bifs are transmitied in the following sequence (read from left 1o right)

8 & 1011 1213141501 2 3 4 5 6 7

The storage sequence of z message is system~dependent. For HP 1000s, messages are stored in the same
bit sequence in which they were transmitted.

Field Labels

Field labels correspond 10 the meanings of the values that will be found in them in 2n actual message.

The meanings of these names are described for sach diagram. In some cases, field pames correspond to-

parameier names for calls or commands that are described in detail in other Hewlett-Packard manuals.
In these cases, the field names used in this manual correspond 10 these parameter names Such cases, as
well as the appropriate manuzl to refer to, are noted at the beginning of the sections in which this

5tuation oceurs.
Numerical Representation

Throughout this manual numerical valves included within full message or header diagrams are octal
values. These values corregpond to the octal values generated by the NS-ARPA/1000 tracing program

NSTRC.

The illustration of a field may include a numerical value or & parameter represented by a single
character. For example, word 2 in the example shows a field named field3 that includes the value 10

This means that the entire word is the field denoted by the labvel field3, and that the octal value 10(8

decimnal) is represented by the word’s least significant four bits.

Hustrations shomng the individueal bits that cormprise a word or byte show the value of sach bit fieldas a
Goral.
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CONVENTIONS (continued)

Orther Symbols
The symbols

y

indicate fields that are not shown in full. For exampie Tield4d in the sampie above
consists of words 3 through 9, which are not pictured.

Field values that are surrounded by guotation marks (*) indicate that the field containg
the ASCH character shown. For example, the right byte of word 10in the example
contains the ASCII value for the character A. The notation ' " in a field indicates the

field is filled with an ASCII blank.
The notation

n {iabel)

where n is some (octal} number and label is some descriptive name indicates that the
value in the field will be n and that the label, or field name in parenthesis is what the

value represents. '

The notation

%nnn

Tepresents a number {nnn) in octal.
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LINK, NETWORK, AND TRANSPORT
LAYER PROTOCOL HEADERS

SECTION

1]

This chapter {llustrates headers znd messages of proiocols used to provide data link layer (OSI layer 2),
network layer (OS] layer 3), and transport laver (OS] layer 4) functions over IEEE 802 3 and Kouter/1000
links This does not include transport for DS/1000~IV Compatible Services, which is described i in Sestions
3 and 4 of this manval

These headers and messages include the following:

L 2

L

the JEEE 802 3 Header

the Etherpet Meader

the Internet Protocol Header

the Transmission Control Protocol (TCP) Header
the Packet Exchange Protocel (PXP} Header

the User Datagram Protocol (UDP) Header

the Interface Protocol (TFP) Meader

the ARP and Probe Protocol Header and messages

Router and Non-Router Control Buffer Messages




Link, Network, and Transport Layer Protocol Headers

Standard

IEEE 802.3 Header

IEEE 802.3 Header

Standard
IEEE 802.3 Header
with HP Expansion Header

18 ] 15 g
0] B
1] destimation station address 1 destination station address
| . wad " e
pd 2
3 3
4 source station address 4 source station address
5 5
& length B length
T DEAP SSAP 7 DSAP . SS&P
8 control data a control reserved
g reserved
HL DXSAFP
T SXSAP
iz
- - - data -
Fg=1-] 758
The standard header is 17 bytes.
The standard header with an HP expansion SAP used is 24 bytes.
The total number of bytes for header and data is 1514 bytes.
destination station The address of the intended receiver node.
address IT the bits in the address are all ones, the
address is a broadcast address, meaning that
the message ls addressed to zll nodes on the
LAN. “IFf bit & of the first word {werd 0} is
set to one (1)}, the address is a multicast
address which may be used to address more
than one node.
1-2
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Link, Network, and Transport Layer Protocol Headers

source station The address of the sending node.
address
length The length of the packet in byies; includes
the DSAP field through the end of the data.
DSAP  (Destination Service Access Point) and
SSAP (Scurce Service Access Point):
The DSAP and SSAP flelds are used for dispatehing individual
packets within a node. The SAP fields are bits 10 through
-8 in the DSAP and bits 2 through 7 in the SSAP. The SAP
fieclde contain either an IEEE-defined SAP or an HP-defined SAP.
The only IEEE-defined SAP currently defined is 6 for IP.
If the SAP of one of the HP Address Expansion protocols is given,
then dispatch infermation is provided in the HP expansion
SAP fields, DXSAP and SXSAP (described below.) In this case,
data for the protocol addressed by the expansion header starts
in the 25th byte instead eof the 18th byte.
The DSAP and SSAP fields should be the same in a given IEEE
802.3 header. The bits for the DSAP and SSAP fields are
defined below: :
DSAP SSAP
SAP RiG SAF R|C
15 109 8 ¥ 210
R = 1 if the SAF is an IEEE-defined SAP.
= 0 if the SAP is an HP-defined SAP.
G =1 if the SAP is a group SAP.
= 0 if the SAP is an individual SAP.
C =1 if the incoming packet is 2 response,.
= 0 if the incoming packet is a command.
SAP = 6 for IEEE SAP for IP
= HP SAP is cne of the following valuas:
= 370 octal (F& hexadecimal) for Netwsrk Management Services
= 374 cctal (FC haxadecimal} for other services and non-I1EFE
protocols
data Data starts in the 18th byte with the standard header.

Data starts in the 25th byte with the standard header with
DXSAP and SXSAP also given.

i-3
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control

reserved

i-4

DRSAP
SXSAP

The control field has one of

XI{) (exchange identifier) =
TEST =
»

U1 {upnumbered information)s

the

277
343
363
003

values shown below:

octal :

octal {without poll bit =st)
octal {with poll bit set)
octal

Because the IEEF 802.3 Link Interface software expects only UI
packets, the receipt of XID or TEST packets is logged as

an error.

The reserved fields must be all zerces.
These Tields are present if DXSAP and SXSAP are used.
Dtherwise, data starts in the 18th byte.

{Desination Expansion Service Access Point) and
{Source Expansion Service Access Point):

The DXSAP and SXSAP identify a particular service or
protocel. Values in the DXSAP and SXSAP Tields are
defined internally within HP. Some possible values

are shown below:

SSAP and
DSAP fields:

Possible DXSAP/SXSAP
values:

Hetwork Management services
--370 cctal {F8 hexadecimal}

3020, 3021, 3022,
3023, 3024, 7002 octal

Qther services and ncn~IEEE
protocols~--374 vetal
{FC hexadecimal)

2403 octal {PROBE
protocel)

LR R
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Link, Network, and Transport Laver Protocc_}l Headers

ETHERNET Header

15 o
0
1 _;estination station address -
2._ ]
3
4- source station address B
sum —
= type
8 data
758

The standard header is 14 bytes.
The total number of bytes for header and data is 1514 bytes.

destination station

source station

address

type

The address of the intended receiver node. If the
bits in the address are all ones, the address is a
broadcast address, meaning that the message is
addressed to all nodes on the LAN. If bit 8 of the
first word (word 0} is set to one (1), the address
is a multicast address which may be used to address
more than one node.

The address of the sending node.

The type fTleld identifies the higher-level protocal
associated with the Ethernet frame. It is uninter-

preted at the data link level. It is specified at this

level because a uniform convention for the placement
and assignment of this field 1s erucial if multiple
higher level protocols are to be able to share the
same Ethernet network without conflict. .
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dats

1-6

The value for TCP/IP in the type field is:
1000 {octal) or 0800 (hex}.

Refer to Table A-3 “"Etharnet Type Fields" in
Appendix A for a list of valid values for the
Ethernet type field.

The data Tield contains 46-1500 bytes. Each octet

{8 bits) contains any arbitrary sequence of values.
Therafore, full transparency is provided. The data
field is the information received from layer three.

The information or packet from layer three is broken
inte frames of information of 46~1500 bytes by laver
two. A minimum packet size is used 40 guarantee dis-
tinguisability from a ceollieion fragment. If the data
field is less than 46 bytes, it is padded with undefined
characters. Upen receipt of this packet, the user does
not kncw how auch of the packet is valid data and how
much contains undefined characters.

NOTE

Each packet is trangmitted from the first byte to the last byte. However,
each byte i transmitted least significant bit first to most significant bit
last. .
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Link, Network, and Transport Laver Protocol Headers

Internet Protocoli (IP) Header

31 27 23 15 8 ¢
version| IHKL type of service total length
identification flags fragment offset
time to live protecoel header checksum
source address
destination address
options padding
IHL Internet Header Length. The IHL is the Iength of the
internet header in 32-bit words.
type of The type of service byte is set to 0 by NS-ARPA/1000 and
service NS/BOOO
total The length of the datagram, in bytes, including the IP header
length and data. .
jdentifi- A value assigned by the sending IP to aid in the correct
cation reassembly of fragments.
flags The three-bit flag field has the following format:

o time to

live

=raserved. This bit is always G.
=Don’t Fragment bit. This bit is set
if no fragmentation should occur.
=More Fragments bit. This bit is set
if the current fragment is net the last

fragment.

indicates maximum time 2 datagram is allowed to remain in
TTL iz decremented at ezch Internet Gateway.
the datagram is destroyed if TTL reaches zero.

the internet.

1-7
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Tragment
offset

protocol

Indicates where in the datagram the current fragment belongs.
The fragment offset is given inm units of 8 byle pieces of data.

The protocel Tield indicates the next‘higher level protocel
used in the data portion of the intermel datagram. The
following values indicate particular protocols:

Protocol Name Value (octal)

ICMpP {

TcP 6

HPPXP 381

UopP 21 {(not implemented for NS-ARPA/1000)

source and destination addresses:

1-8

These Tields are formatted in one of three ways, depending
on the values of the highest order bits as shown below:

31 24 ¢
(]
| ‘ 5l ; }
network address node address
3 16 4
{0
i . |1 ! ]
network address node adddress
31 2o 8 G
11150
; I ' o
network addrass node address
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options

padding

Link, Netwerk, and Transport Layer Protocol Headers

Nete: A network address of 0 indicates the leocal network.
1P addresses are commonly displayed as
Ann. RN L AN . ANe

where nnn is a decimal number from 0 to 255 representing one
byte of the four byte address.

Not generated by N3/3000 or NS-ARPA/1000 nodes, but processed by
NS/3000 gateway and NS/3000 end destination IPs.

Used by NS/3000 nodes to insure that IP Header ends on a
32~-bit boundary. Padding is zers.

i-9
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1-10

Internet Control Messages Protocol

(ICMP) Messages

(Appended to IP

Header as an Upper level Protocel (ULF))

15

General Format

0

type

code

ICMP message checksum

iCMP message

type

dependent fields

ICMHP

Message Types

Type
(decimal)

0

Code
{decimal)

0

" Meaning

| e e i |

Eche Raply

Destination Unreachable Messages {Type 3):

32 (] Network Unreachable

2 1 Host tnreachable

3 2 Protoeol Unreachakle

3 3 Port Unreachable

3 4 Fragmentation Needed But Don’t
Fragment Bit Set

3 g Source Route Failed

4 ¥ Source Quench

Redirect Messages (Tvpe $):

5 0 Redirect for Network

5 1 Redirect for Host

5 2 Redirest for Type of Service
and Network

s 3 Redirect for Type of Service
and Host

8 0 Echo Request

{ICMP Message Types continued on next page)

TS

mry

[Bekes

* Em

ot

)

il
331
&

Ll

Fli

LLE)
il

i

i

=



ik

lal Llua

fne lhw

(ICMP Message Types continued from previcus page)

Link, Network, and Transport Layer Protocol Headers

Time Exceeded Messages (Type 11):

11 0 Transit Time Exceeded

11 1 Fragment Reassembly Time
Exceeded

12 o Parameter Problem in Options

13 3 Timestamp Request

14 0 Timestamg Reply

1S 4] Information Reguest

is 0 Information Reply
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ICMP Message Type Dependent Fields

Message types: Destination Unreachable (type 3),

Source Quench (type 4), and Time Exceeded (type 11) 5
werd .
13-] 0 *
2 7
e reserved s .

3
o
-8

originel IP header

- (10 words total) - ;;1"
E:
Ft
14 .
15 first 64 bits T
s of ULP data ——d -

115
| o Ti
5t
17 =
al
Fu
Message type: Redirect (type S) .
3
Eas
word =
2 - i
— gateway internet protogol : -
3 address
b
Bl
original IP header .
= (10 words total) - L.
R
28
14 B
15 first 64 bits L
e of ULP data — “
s _— ot
17 s
i
&
X
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ICMP Message Type Dependent Fields, continued

Message types: Echo Request
(type 8) and Reply (type 0)

word
2 identifier
3 saquence number
- data -
Message type: Parameter
Problem {(type 12}
word
2 pointer reserved
3 reserved
original IP header
- (10 words total} =
14
15 Tirst 64 biis
- of ULP data .
16
17
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ICMP Message Type Dependent Fields, continued

Message types: Timestamp Request
{type 13} and Reply (type 14)

word
2 identifier
3 sequence number
4

— originate timestamp —
S
6

— recelve timestamp —
-
8

- transmit timestamp —
8

Message types: Information Regquest
{type 15} and Reply {(type 18)

word
2 identifier
3 sequence number

o e
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Transmission Control Protocol (TCP) Header

31 18 o

source port destination port

sequence number of first data byte

acknowledgement number

offset |  reserved flags flow control window
checksum urgent pointer#
options padding
data
T ox - not implemented for NS-ARPA/1000 or N$/3000.
source ports, destinaticn port port identifiers that must be concatenated

with the IP address in order to distinguish
ports {with same port IDs) on different nodes

sequence number number of first byte of data {every byte
is numbered)} '

acknowledgement number next sequence number sender expecis to
receive

data offset (4-bit field) word offset of data portion from beginning
of meseage (= number of 32-bit words in TCP
header)

flags (6 bits} the flags shown below are set to indicate

the infermation described:

U=URG: message contains urgent data
{net implemented for NS-ARPA/1000)

A=ACK: acknowledgement piggybacked

1-15
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window

checksum

urgent pointer

eptions

R=R3T:

B=8YN:

F=FIN:

transmit data immediately
("push"™ flag}

reset the connection
synchronize sequence numbers
{sequence number above is new
Initial Sequence Number and
first data is ISN + 1)}

release connection

number of additional data bytes sender is
willing to accept {(beginning with the one
indicated by the acknowledgement number

field)

t16-bit ones complement of ones complement

suir of all 16-bit werds in header and data.

The field value will be O if no checksum
was computed,

The urgent pointer field is set
to § if the connection was opened
with the checksum option {via NetIPC

TPCCONNECT eall) on; otherwise, this field

contains the packet’s beginning sequence

numbar.

option kinds:

0
i
2

oo

end of option list
no-operation
max imum segment size

Options may be one of twe formats:
1. single octet of option-kind, or
2. 1 octet of opticon-kind, and
1 eoctel of option length, and
option data.

For example, maximum segment size:

o

option~kjind = 2

option-len =

4

max seg size, in octets  —f

a7y
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ef padding variable length field as necessary to
_ pad TCP header to fall on 32-bit
% boundary

3
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Packet Exchange Protocol (PXP) Header

source port and
destination ports

message length
checksum

ver

class

1-18

word
) source port
1 destination port
2 message length
3 checksum
4
— message identifier —
5
& | ver |classiRiE reserved

ports of the sending process

%3005 is the well-known port for Socket
Registry. Refer to Section 2 for the format of
Socket Registry messages.

length of message in bytes, including header
and data

a checksum of 0 indicates that no checksum was
calculated

version number of HF g PXP protocol

class currently set to 1

reply bit. If the reply bit is set, the packet
contains a reply from a server. If R is not set,

the packet contains a master requast.

error bit. 1If the error bit is set, an error
was detected during request packet processing.
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User Datagram Protocol (UDP) Header

source port and
destination ports

message length

checksum

word
c sourge port
1 destination port
2 message length
3 checksum
4
- data -

portes of the sending process
source pert may be 0 when a reply is not required
or when the reply address is based on other infermatien

length of message in bytes, irmcluding header
and data

a checksum of O indicates that no checksum was
caleulated :
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Interface Protocol (IFP) Header (NS~ARPA/1000 only)

word

¢} _ data length =

1 RTR/1000 length -

data length user data length, in bytes.
RTR/1000 length length of the Router/1000 header n
in bytes. This length varies
depending upon the type of service =
used. =l

1-20



Link Network, and Transport Layer Protocol Headers

ARP vs. PROBE

ARP {Address Resolution Protocol) and PROBE reside in the Nework Layer and provide name server and
requester functionality.

PROBE is more complicated than ARP and can be used to obtzin additionszl] infermation PROBE takes a
destination node’s name from the upper layer protocol and sends 2 request out over the network which
will be received by all or most nodes. The destination node replies with its local name, intarnet addresy
Iink address, and protocol stacks supperted.

PROBE also sends nnsolicited messages to announce its presence on the LAN and allow routing tables to be
updated. These messages are sent every 5 minutes A node may also generate 2 PROBE package indicating
that is is about to be removed from the LAN to allow interested nodes to update their routing
information.

PROBE transmits its requests and unsolicited messages via a LAN multicast. Only systems configured to
listen to the multicast address 08-00-08-00-00-01 {requests and unsolicited messages) and
08-00-08~00-00~02 (probe proxy requests) will pick up PROBE packets.

ARP is a simpler protocol in that it simply requests link lsvel zddresses and replies to requests for
azddresses. ARP may be usad to try to resolve internet address into AN station address. It does not
generate any vnsolicited messages. .

An ARP search begins when a node brogdcasts a request onts 2 LAN. It terminates either when 2
uni-cast reply is received from another node or upon timecut after three frjes without receiving a valid

TESponISe,
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PROBE Protocol Messages

Common Header Format

0 vergion

message type

1 message length

probe sequence number

message type specific fields

P

Standard

Name Format

name type

name length

name

reserveds

* The reserved byte, used for padding,
will be present only if the environment

name is of

edd length.

PROBE Message Types

Type
{decimal)

Name

16
17
18
19
20
21

22
23
24
25

Name Request

Virtual Address Request
Gateway Request

Name Reply

Virtual Address Reply
Unsclicited Reply
Gateway Reply

Proxy Name Request
Proxy Name Reply

Kode Down

1-22
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PROBE Message Type Specific Fields

Name Request {type 16), Proxy Name Request (iype 23)

-

standard name format

LR

Virtual Address Reguest (type 17)

report length

domain report length

varsion domalin

w

L Virtuzl Network
e IP address — Address

I

Name Reply (type 19), Proxy Name Reply {(iype 24)

destinaticn -
nodal path report

sy .‘;f i '-j*i ; LAy

FAREE

Unsolicited Reply (type 21)

report name

{uses standard name formsti)

nodal path report

~ 1
1

¥
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1-24

Virtual Address Reply {type 20)

The Virtual Address Reply is not picturaed
because it consists of only the Common header.

Its message length=86.
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Gateway Request (iype 18)

3 report length

domain report length

version domain

iP address

remote natwork

- of the node on the ]

- Virtual Network
Address

report length

domain report length

vers ion domain

IP address of
. the node thalt is the
source

Gateway Reply {type 22}

Eeport length

domain report length

vergsion doma in

gateway node

- JF address of -

path length

PID {IEEE/ether)|element length

IF SAP number

3 IEEE!a{hernet
address

cost factor (hop count)

1-23%
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|

Node Down {type 25)

L

- Standard name format

i
i
e

!

i
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Nodal Path Report

L s B

word
0 Nodal Path Report fength
~§ 1 Domain Report Length
= 2 version domain
ig - Virtual
L Network
4 — . IP Address - Address
1 4
23 g Path Length
Bleerve. map PID|{2 (elem. length) Services
- Element
Tl 177777 {(service map) Repori
:3 8ltranspert FID {2 (elem. length)|—
) . Transport L Domain
81 177777 (service map) Element . Report
ﬁg Report
. 10{%ic (IP PID) 2 {elem. length) jomwe
- IP
= 11§ 0 (IP"s SAP placeholder) Element L Path
k-] : - Report
12 FID elem. length i
§ 13 SAP Optional
. 802.3,
{i 14 Ethernet,
. o - or X.28
15 gddress Element
om = — Report
- | ie

A Nodal Path Report (NPR) consists of one or more domain reports.
The NPR includes one domain report for each internetwork that the
node balongs to.

A domain report consists of the following:

o a virteal network address znd
e a path report.

A path report consists of

L o a serviece element report,

e I o a transport element report, and
¢ an IP slement report, and

b ]

(=]
4
(3%
|
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o (optional) an IEEE 802.3 element report, or an
Fthernet, or MPE X.25 element report {see below).

12{(7) 802.3 PID | 2 elem. length |eww
131 & (IEEE's SAP)
- IEFFE 8D2.2
14 Element
— JEEE 802.3 station address Report
15 {optional; included if
— elem. length is %10) ]
16
12[1 (Ether PID) | elem. lengih  —
13) %4000 {Ether type} (800 hex)
- Ethernet
14 Element
— Ethernet siation addr -~ Report
18 (optional; included if
. elem. lengih is %10} -
186
12{2 (X.2% PID) | elem. length ey
131 %2360 (SAP) {G4F0 hex)
b MPE X.25
14 Element
- 4 word address key et Repert
15 {ASCII)
i6
domain The domain=i, for HPDSN.
elem. length The length of each element report, in byies.

{This does not include the element length and
PID Tields.)}

servc. map PID The service map protocol ID, which is 377 octal,
indicating N& services.

transport PID The transport pretecel ID, which is 375 octal,
indicating NE transport.

TEEE 802.3 PID The IEEE 802.3 protocel ID, which is 7 octal.

IP PID The internet protocel ID, which is 10 octal.

1-T1R
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hardware type

protocel type

hardware addr len

protocel addr len

ARP op code

Link, Network, and Transport Laver Protocol Headers

ARP Request/Reply Header

15 ' 0

hardware type

protocol iype

hardware addr len {protocel addr len

ARP op code
= -
sender hardware address
L (6 bytes) -
— sender protocal address —
(4 bytes)

target hardware address

- {6 bytes} - —
e target protocal address —
(4 bytes)

gspecifies the kind of hardware used.
(Ethernet = 0001)

specifies the upper level protocel type to hand the
packet to. ({(Protocol type IP = 2048)

specifies the lengih of the station address, in number
of bytes. {Default station address is 6 bytes.) :

specifies the lengih of the IP or network address, in
number of bytes. {Default IF address is 4 bytes.)

specifies if the message is an ARP request or ARP reply.
“1" = ARP requast.
0" = ARP reply.
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sender hardware
address

sendar protocol
address

target hardware
address

target preotocopl
address

1-30

hardware address of the sender of this packet (reguester
or server hardware address). The length of the address

is determined by the "hardware addr len" Tield. (Default

length is & bytes.)

protocol address of the sender of this packet (requester
or server hardware address). The length of the address

is determined by the "protocol addr len" field. (Default

length is 4 bytes.)

hardware address of target node. IT the messages is an
ARP reqguest, this field will contain 0°s. If it is an
ARPA reply, it will contain the original requester’s
station address.

protocol address of target node. If the message is an
ARP request, this field will contain the target node’s
iIP address. If the message is an ARF reply, this field
will contzin the original reguester’s IP address.
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Control Buffer Messages

Link, Network, and Transport Laver Protoco]l Headers

The messages described in this section appear in the "Control Buffer” section of NS-ARPA/1000 trace

files formatted by FMTRC.

word

Non-Ronter Control Buffer Messaye

socket ID

seguence number

link interface tvpe

reserved

C lu

The Norn-Router Control Buffer Message is appended to messages to be
transmitted over non-router {IEEE 802.3 or gateway half} links. The
Control Buffer Message itself is not transmittied, however.

socket ID

sequence number

link interface type

¢ (C bit in word 3)

For outhound messages, this is the
identifier of the socket s outbound
socket buffer. For inbound messages,
this field =0O.

The trace record’s sequence number.
The type of link interface is
indicated by the following values:

802.3 =7
GWY =6

1l

The C bit is 0 if the message was
received from a communications link
driver. The C bit is 1 if the message
was recelived after being requeued,




Link, Network, and Transport Layer Protocol Headers

Router Control Baffer Message

wo rd
8 0 (link interface type)
1 reserved C Iu

The Router Contrel Buffer Message is appended to NS service messages
4o be transmitted over Router (RTR)} links.

link interface type A value of 0 indicates a Router/1000 link,

¢ {C bit in word 3) The C bit is & if the message was
received from a communications link
driver. The € bit is 1 if the message
was received after being requeued.

Note: Refer to the "Local Appendage” subsection of Section 2 of this

manual for a description of a similar message appended to
messages generated by DS/1000-IV services.

1-32

iz

TEER
A owm

k:,'j“..g

k=t



ik 2

L)

[

[ ] [

ot - Yo i B N

£

SECTION

SOCKET REGISTRY MESSAGES

The diagrams in this section illustrate messages generated by Socket Registry software. Thesz messages
include the Socket Registry Header and the Socket Registry Connect Site Path Report.

Socket Registry

REQUEST REPLY
wotd ward
0 message length 4] message length
1{10{protocel ID)|!{message type) 1}10(protocol ID) |2{message type)
2 2
— sequence number ] S seguence number —_
3 3
4 4
— — preee reserved —_
5 rese rved 5
8 <] error code
1 version Ti version regerved
8 socket name pointer 8 1 {number of path reports)#*
e end pointer 8 sncket type*
connect site
- socket name - - path report* -
* Fields marked with an asterisk {*) do not appear if an error is
detected (if error code #0)
version is the socket registry version number.




Socket Registry Messages

Socket Registry Connect Site Path Report

wo rd

10| connest site report length

1 domain report length
12 vargion domain
13
- -1IP address e
14
15 path length

161 4 (TCP PID)

4 {elem. length)

17 0 (service map)

18 TCP’s SAP {pert ID)

12{10 (IP PID)

2 (elem. length)

20 6 (IP’s SAP)

21| 1EEE mo2.3 PID

10{elem. length)

22 & {IFFE s SAP)
23
e IFEF BD2.3 e
24 station address
25 '

additional domain
reports, if any

All lengths are in bytes.

PID

#

SAP

Protocol ID

service access point

domain = 1, for HPDSH

IEEE 802.3 Protocel ID {left byte of word 20) = 7

IR

TCP
Element

P
Element

IEEE 802.3
Element

Path
Length

Domain
Report

elem. length (element length)} = length of the current element starting from
the Tollowing word {TCP element, IP element, or IEEE S02.3 element)
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Socket Registry Messages
The IP SAP (word 22) might noil appear in the connect site path report, in
which case word 22 will contain a placeholder of 0.
* The IEEL 802.3 Element may or may not be present.
Note: Although the IEEE 802.3 and Internet Protocel (IP) service access

points might both be 6, these values zre unrelated. The IEEE 802.3 SAP
indicates IP, and the IP SAP indicates TCP.
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NFT MESSAGES

This section contains lustrations of NFT messages.

NFT is available on NS-ARPA /1000, NS/3000, N$/9000, NS for the DEC VAX computer systems, and
OfficeShare on the PC,

For each NFT transaction there is an Initiator node, Producer node and Consumer node. The Initiator
node is the node where the NFT reqguest originates. The Producer node is the the node at which the file
to be copied exists The Consumer node is the node 1o which the copied file will be sent.
Accordingly, NFT requires the following modules

» DSCOFPY, which is reguired at the Initiator node. DSCOPY is scheduled at user request.

« PRODC and PRDC1, which are required at the Producer node.

o CONSM, which is reguired at the Consumer node.

¢ NFTMN {NFT Monitor), which is required at the Producer and Consumer nodes NWNFTMN is

scheduled at node initialization by NSINIT in all nodes that support NFT. Each NFTMN has 2

well=known czll socket. The address of these call sockets 15 the same . on all nodes, and is known
by ali NFT modules :

NOTE

Om other HP systems, the modules that perform these tasks may have other
names This subsection refers to the modules according to the HP 1000
module names.

NFT General Flow

Thiz subsection describes the general sequence of events of a file transfer. The message flow is
summarized 2t the end of the subsection, and each NFT message is briefly described in Table 3-1.

1. At the Initiator node, the Initiator Process (DSCOPY) is scheduled by the user.
2. DSCOPY parses the command. '

3. If the command is 2 ¢opy reguest, DSCOPY attempts to establish an NFT connection with the
Producer node. An NFT connection is a connection established between two WFT modules, and
is based on a NetIPC connection. DSCOPY calls IPCDest to get 2 path report for the Producer
node’s well-known NFIMN call socket. IPCDest is an HP-Internal NetIPC call that NET calls
with NFITMNs weli-known cail socket address and node name as call parameters. IPCDest
returns a path report descriptor to that socket With this path descriptor, DSCOFY calls




NFT Messages

3-2

IPCCornect, to initiate 2 VC connection with NFTMN zt the Producer node. NFTMN
(Producer node) calls IPCRaevln, establishing a VC connection. (See Fignre 3-1A.)

4. DSCOPY uses IPCSend to send an RINIT (Request Initialization) message to NFIMN (Producer
node), to request an NFT connection initialization. The RINIT message also specifies 2 logon
string (or Key 10 an existing session) that the Producer node is to use to produce the source file.

5. WFTMN then attempts to schedule 2 PRODC clone. Qnce PRODC is scheduled, NFTMN passes
the V socket descriptor to PRODC, so that PRODC now has a VT socket connected to DSCOPY.
With this VC socket descriptor, PRODC uses IPCSend to send am AINIT {Acknowledge
Initialization) message to DSCOPY, and the NFT connection between the Initiator (DSCOPY) and
the Producer {(PRODC) is initialized. (Ses Figure 3~1B.)

6. DSCOPY sends an RNFT to PRODC. The RNFT message specifies file characteristics, the
Consumer node name, the target file, and a lopon string (or 2 key to an existing session} to use to
access the target file. PRODC then initiates 2 VC connection with NFTMN at the Consumer
node, using IPCDest and 1PCConnect. NFTMN (Consumer node) calls IPCRecvCn, establishing
a VC connection to PRODC. (See Figure 3-1C.)

7. PRODC sends an RINIT messzage to NFTMN {Consumer node). NFTMN {Consumer nods)
attempts to schedule a CONSM clone. Once CONSM is scheduled, NFIMN passes the VC socket
descriptor to CONSM, so that CONSM now has a VC socket connected to PRODC. With this VO
socket descriptor, CONSM uses IPCSend 1o send an AINIT message to PRODC, and the NFT
connection between the Producer (PRODC) and the Consumer (CONSM) is initialized {See
Figure 3-1D.)

8. If the user specified a file mask (wildcards in the file name), PRODC schedules the file Lister
program, PRDCI, passing the file mask in the scheduling parameters From the file mask,
PRDC1 generates a list of files and directories and places them in 4 scratch file for PRODC 1o

access

2 PRODC and CONSM negotiate the characteristics of the file to be transferred. If the Producer
node and the Consumer node are homogeneous {for example, both HP 1000s), PRODC sends an
COFFERT message for transparent mode 10 CONSM, specifving the source and target file names
and file attributes, such as file size.

If the Producer node and the Consumer node are heterogeneons {for example, an HP 1000 and an
HF 3000), PRODC sends an OFFERI messzge for interchange mode, specifying the sourgce and
target file nzmes, data type, record type, file type, record length, record file leagth (the copy
descriptor fsize parameter)  For information on interchange file formats, refer to
NS-ARPA/ 1000 User/ Programmer Reference Manual.

10. PRODC sends the resuits of the file negotiation to DSCOPY in an INFD messge DSCOPY
prints the results to the hist device.

11. PRODC opens the source file and sends it to CONSM in DATA memages. PRODC continues 1o
send DATA messages until it reaches the end of the source file. PRODC then sends an £OD
mesgage. Note that PRODC does not wait for acknowledgements to DATA messages. CONSM
only sends ADATA {Acknowledge Data) messapes if CONSM encounters an error while trying to
store the transferred file.

12. CONSM acknowledges the EOD with ann AEOD. PRODC closes the source file,

Ll
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NFT Messapes

13. PRODC sends the result of the transfer to DSCOPY. If the user specified z file mask, PRODC
reads the name of the next scurce file from PRDCI’s scrateh file, and returns to step 9.
Otherwise, PFRODC and CONSM wait for NFT messages on their VC sockets.

14. If the user enters another copy descriptor that can use the same NFT connpections {same source
and target nodes, same logon IDs), DSCOPY returns to step 8.

135, If the user specified a different Producer node or logon IR, DSCOPY closes the VC connection to
PRODC. When PRODC notes that DSCOPY has closed 1ts connection, PRODC closes the VC
connection to CONSM and terminates. CONSM notes that PRODC has ciosed the connection
and terminates Execution continues from step 3.

16. If the user specified a different Consumer node or Jogon ID, but is using the same Producer node
and logon ID, DSCOPY sends an RNFT to PRODC, PRODC closes the VC connection to CONSM.
CONSM notes that PRODC has ciosed the connection and terminates. Execution continues from

step 6.

17. If the vser wants to quit, BSCOPY closes the VC connection to PRODC and terminaties. When
PRODC notes that DSCOPY closed its conneciion, PRODC closes the VC connection to CONSM
and terminates CONSM notes that PRODC has ¢losed the connection and terminates.

3-3



NFT Mesages
INITIATOR PRODUCER CONSUMER
e NFTMN | NFTMN
DSCOPY
INITIATOR PRODUCER CONSUMER
NETMN NETMN
. vC
DSCOPY # % PRODC
INITIATOR PRODUCER CONSUMER
NETMN NETMN
vC
DSCOPY @
INITIATOR PRODUCER CONSUMER
NETMN TNFTMN
DSCOPY ¢ PRODC =g CONSM |

3-4

Figure 3-1. NFT Connection Establishment,
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Message Flow Summary

INITIATOR PRODUCER CONSUMER
(DSCOPY) {PRODC} (CONSM)
RINIT
) AINIT
RNFT .
RINIT .
) AINIT
OFFERT .
AOFFERT
INFO
DATA .
DATA -
EOD .
) AEOD
ANFT or ANFTGEN

NET Messages
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NFT Messages

TABLE 3~1. NFY MESSAGES.

Message

Purpese

RINIT

AINIT

Request Initiahization. Request to initialize NFT connection. Sent by
DSCOPY (Initiator) to PRODC and by PRODC to CONSM.

Acknowledge Initialization (RINIT). Sent back by PRODC or CONSM.

RNFT

ANFT

ANFTGEN

Request Network File Transfer. Sent by DSCOPY (Initiator) to ask
PRODC to begin a file transfer to CONSM.

Acknowledge Network File Transfer (RNFT). Signal end of successful
fiie transfer or to report an error. Seat by PRODC to DSCOPY
{Initiator) when 2 file transfer is complete, or when the Jast
file/directory of a group transfer is compilete, or when PRODC has
encountered an error.

Acknowledge Network File Transfer {gzeneric). Sent by PRODC to
DSCOPY (Initiator) when a single file transfer of a group transfer is
complete {except for the last file transfer of 2 group; PRODC sends an
ANFT in that case). Also sent by PRODC to DSCOPY to indicate that
PRODC has encountered an error.

OFFERT

AOFFERT

OFFER]Y

ACFFERI

Offer Transparent. Sent by PRODC to COMNSM: makes an offer for
trapsparent format file transfer

Acknowledge Offer Transparent (OFFERT). Sent by CONSM to FRODC;
acknowledges transparent format file transfer offer and returns an
error if offer was unacceptabie.

Offer Interchange. Sent by PRODC to CONSM; makes an offer for
interchange format {ile transfer. Proposes file format for interchange.

Accept Offer Interchange. Sent by CONSM te PRODC; acknowledges
interchange format file transfer offer. It also proposss a counter—offer
or returns error if offer was unacceptable.

DIRECTORY

ADIRECTORY

Create Target Directory. Sent by PRODC to CONSM; requests creation
of a new directory and givés characteristics for that directory. {Only
valid when CONSM supports a hierarchical file system.)

Acknowledge Directory Creation. Sent by CONEM to FRCDC; reports
result of directory creation requested by DIRECTORY miessage.
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. 1 NFT Messages
’i TABLE 3-1, NFT MESSAGES (Continued).

i RPROGRESS Request Progress. Sent by DSCOPY (Initiator) to PRODC; requests

- progress report on present file transfer.

j PROGRESS Progress. Sent by PRODC to DSCOPY (Iaitiator) to respond to
RPROGRESS. Contains status of current file transfer.
J INFO Information. Sent by PRODC to DSCOPY (Initiator) after file transfer

) negotiations. Includes source and targer file names
j ABORT Abort Transfer. Sent by DSCOPY (Initiater) to PRODC; requests that

PRODC abort the current file transfer to CONSM. Also sent by
PRODC to CONSM; notifies CONSM that PRODC encountered an
error, and therefore it is premzturely terminating current {ile transfer,

CANCEL Cancel Transfer. Same as ABORT, but any files created during the
current transfer are purged (the new target file, any scraich files).

AABORT Acknowledge Abort. Sent by CONSM to acknowledge ABORT and
CANCEL messages sent by PRODC. {However, PRODC does not send
AABORT messages to DSCOPY to acknowledge ABCRT and CANCEL
messages sent by DSCOFY. In those cases, PRODC will send an ANFT.)

DATA File Data. Sent by PRODC to CONSM. Contains file data.

ADATA Acknowledge File Data. Sent by CONSM to PRODC: signifies that
CONSM encountered an error while trying to store file dats.

ECD End of Data. Seat by PRODC to CONSM; indicates the end of the
source file. May or may not include file data.

AEDD Acknowledge End of Data. Sent by CONSM to PRODC; acknowledges
End of Data after CONSM has successfully closed target file
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NFT Messages

NET Header

All NFT messages begin with 2 header that has the following format:

NFT HEADER
word
0 message length
1 1 {NFT) message type
{cetal)

Each message beging with the message length (word 0L All messzge lengths in this section are in bytes.
As shown, word 1 of this header consists of two fields. The left byte, which contzins i, identifies the
message as an NFT messzage. The right byte, which contains the message type, identifies the specific kind
of NFT message that is being sent. Together, these fields contain octal values ranging from 401 to 437,
These values are what the diagrams in this section show as the contenis of word 1.

NFT Errors

Most NET messages contain an NFT ervor code field. The error codes in this field correspond to NFT
srrors described in the NS-ARPA/I000 Error Message and Recovery Monual and the NS/ 3000 Error
Message and Recovery Muanugl. Some messages contain an error code enhancement parameter, which may
contain error qualification, such as a file name or other explanation.

Pointers

Many NFT messages described in this section contain pointers to message parameters. For example, the
ADATA message contains & local error message pointer, an NFT enhancement pointer, and an end pointer.

Fields labeled as pointers contain the byte offset of the first byte of the parameter from the beginning of

the message. Using the ADATA message as an example {refer to the ADATA mesage later in this section),
word 7 is the local error message pointer. Because the local error message is the first parzmeter contained
in the variable length parameter area the local error message pomter will point to the first byte of the
parameter area. In the case of ADATA, the local error message pointer will contain 22 octal {18 decimal)
to indicate that the local message parameter begins with the 19th byte from the beginning of the message.
{The first byte of the message has an offset of O).

The parameter indexed by each subsequent pointer in the message will be appended to the parameter
indeyed by the previous pointer. For example, for ADATA the NFT error code enhancement field will
occur in the message immediately after the loeal error message. The local error message pointer will
sontain the offeet of the local error message field from the beginning of the mesmage.

Each message that contains one or moere parameter fields also contams an epd pointer. The end pointer is

the byte offeet of the first byte following the message; therefore, the end pointer value will be the same
value 25 the megsage length

3-8
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<1 NFT Messages

NFT MESSAGE FORMATS

Tatle 3-2 summarizes NFT messages. The diagrams of each message appear in this chapter i ascending
numerical order according to mebsage tvpe, as listed in the table,
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NFT Meseages
Table 3-2. NFT Message Types
Word 1 Message Type Message ~ Meaning
octal  (hex) eoctal  (hex)
401 {101) 1 (1) DATA - file data
402 (102) 2 {2} ADATA - acknowledge file data {error)
403 {103} 3 (3) MARKER - marker (data checkpoint}
404 {104) 4 {4) AMARKER - acknowledge marker
K05 {tos} 5 {s) EODr ~ end of data
408 (108) 8 (6) AEOD - acknowledge end of data
407 {107} 7 (7) COMPDATA. -~ compressed data
410 {108) 10 (8) COMPEOQD - compression end of data
411 (109) 11 {(9) COMPMARKER - compressed data with marker
. {data checkpoint)
413 (108} 13 {B) BNFT - request NFT
414 {10¢) 14 (c} ANFT - acknowledge NFT
415 {10D) 15 (D} RNFTR - request NFT restart
416 {10E} 16 (E) ANFTGEN - acknowledge NFT generic
417 {10F) 17 (F) RPROGRESS - request progress
420 {110} 20 {10) PROGRESS - progross
421 (191} 21 £11) ABORT - zbort transfer
422 (112} 22 {12) INFO - information
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A , NFT Messages

LI ~ Table 3-2. NFT Message Types (cont’d)
j Hord 1 Message Type Message ~ Meaning
octal  (hex) octai {(hex)
;; 423 {113} 23 {(13) CANCEL - cancel transfer
3 424 (114) 24 (14) AABORT - acknowledge abort
.-.—. 428 (118} 25 (18) OFFERT ~ offer transparent
j 426 {118) 26 {ig) AOFFERT - acknowledge offer transparent format
427 {117) 27 {17} QOFFERI - offer interchange format
430 {118} 30 (18) AOFFERI ~ zcknowledge offer interchange format
] 431 (119) 31 {19) RINIT - request initialization
3 ) 432 (t1A) 32 {1A) AINIT - acknowiedge initialization
433 (t18) 33 {18) OFFERR - offer restart
3 434 (11¢) | 34 (1¢) AOFFERR - acknowledge offer restart
3 435 (1) | 35 (1D) DIRECTORY - create target directory
438 {11E) as (1E) ADIRECTORY - acknowledge directory creation
-Ti 437 {11F) 37 {1F) WARN ~ warning




In,
DATA/ADATA &
o rd ' word 4
0f - message lengih ol - message length 5
1 401 1 402 il
(oetal) {octal) -
2| checkpeint filler byte 2 NFT error code .
marker e
variable length 3] data units o il
data area et ©
- N 4 £
amount of ——t
5 data B
6| 1local error message pointer Et}
T NFT error code o
enhancement pointer —
8 end pointer ;
@ 1.
5
variable length -
parameter arez o
it
- - il
¥ L
NFT error code @ = successful transfer; refer to NFT error k
numbers for other values o
checkpoint marker word 2 is checkpoint marker if both systems »
support checkpoint/restart. If not, daiz o
starts at word 2. -
checkpeint marker identifies the current
checkpeoint recerd ¢f the system that )
criginates this parameter _ -
i
[



NFT Messages

filier byte extra byte added as Tiller so that packet
field will start on word boundary

L

data units unhits for "amount of data” parameter:

N/A

bytes

16 bit words

32 bit words

logical recerds

physical records (blocks)
percentage of Tile

D AW -~ O
B B H B 0N

i
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NFT Messages
MARKER/AMARKER
MARKER AMARKER
word word
G message length 0 megsage length
t 1 404
- {octal) (octal)
2 checkpoint filler 2 eheckpoint C
marker byte marker

varizble length

data area

checkpoint marker

filler byte

identifies the current checkpointi record of
the system that originates this parameter

extra byte added as Tiller so that packet
field will siart on word boundary
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word

EQD

message length

AFOD

NFT Messages

405
{octal)

message length

variable length
data area

408
{ectal)

EOD/AEOD
word

0

1




NFT Messages

word

COMPDATA

message length

407
- {octal)

variable length
data area

COMPDATA/COMPEOD

word

COMPEOD

mezsage length

416
{octal}

variable length
data area

2SN LS § Do L4
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o2 NFT Messages
4
A COMPMARKER
"y word
o) - message length
-3
1
1 411
;; {octal)
2| - checkpoint filler

marker byte

variable length
data area

i i

™
1

¢heckpoint marker idantifies the current checkpoint record of
the system that originates this parameter

filler byte extra byte added as filler so that packet
field will start on word boundary
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WNFT Messages

word

restart ID of
producer

checkpoint interval

RNFTR

message length

415
{octal)

restart ID of
producer

variable length
data area

specifies the restart identifier of the
current file transfer on the system that
originates the message that contains this
parameter. Zerc indicates no checkpointing
will be dene.

indicates the perisd ¢f time in seconds
between the sending of checkpoint tmarkers.
Zero indicates that the checkpolnting Tacility
should not be used.
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NFT Messages
RNFT/ANFT
RNFT ANFT
word word
0 message length s message length
1 413 H 414
{octal) (octal)
2i ferce store datz type 2
opticns
o amount of data —
3| record type file type 3
4 4 data units misc ANFT
flags
— record length -
5 5 NFT error code
G € local error message pointer
- record file length —
T T NFT error code
enhancement pointer
8 consumer producer 8 source file ID pointer
storage opticons
9 checkpoint interval 8 target Tile ID pointer
10 saarch character pointer and pointer
10
111 insertion character pointer
variable length
parameier area
12 source file ID peinter
13} source file password pointer

{continued on next page)



NFT Messages

14

15

16

17

{RNFT, continued)

source Tile device pointer

consumer ncde name pointer

target file ID pointer

target file password peinter

18

target file device peointer

18

consumer log-on ID pointer

20

censumer leg-on ID
password pointer

21

consumer anvirgnmant
ID peinter

22

session ID pointer

23

end pointer

variable length
parameter arega

3-20
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force store cptions

T,

Z data type

1

53: record itype
file type

record length
record file length

consumer storage

-1

NFT Mesgages

o
il

use default transfer

forece interchange itransfer

ferce transparent transfer and transient
storage on consumer node

—
HoH

type of pad character to use if necessary:

{3 = data type of source
ASCII (space)}

Binary {(null)

Ho# o

2

—+
o}
¥

interchange transfer:

record type of source
fixed length records
variable length records

—
I I |

fo

-

interchange transfer:

file type of source
sequential
direct {or random)

1
2

oo

nusber of bytes or 0 -if record length
af source

number of recoerds or 0 if Tile length
of source

0 0 1] cC T{A|O|P

P {if set) = purge existing file

0 (if set) = overwrite existing file

A (if set) = append to existing file

T (if sei) = force transient storage
¢C {if set) = carriage control in first byte of

aouree
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producer options

checkpoint internzl

search character pointer

ingsertion character

peinter

session ID pointer

data units

misc ANFT flags

NFT error code

c]o0jJe{LCjs]Cl Q P

P {if set) = purge scurce
CI {(if set) = consumer node is the szme as
initiater node
$ {if set) strip trailing blanks or zeros
C (if set) = compress file data

i

indicates the pariod of time in seconds between
the sending of checkpeint and markers. JZero
indicates that the checkpointing facility should
not be used.

points to the beginning of 2 character array
defining character(s) that have been inserted
at the end of each logical record stored on an
HP-UX system.

peints to the begimnning of a character array
defining character{s) to be inserted at the
end of each logical record stored on an HP-UX
system.

points to an internz} number which identifies a
previcusly-created environment to be used by NFT

units for "amount of data” parameter:

N/A

bytes

16 bit words

32 bit words

logical records

physical records {blocks)
parcentage of file

D Wy -0

0 o 0 0 ;0 0 0 o

D {if set) = source and/or target strings in this
message identify a directory

0 = successful transfer; refer to NFT error
numbers for other values
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word

ANFTGEN

message length

416
{octal)

amount of data

data units migc ANFT
flags

numbar of files

restart ID

NFT error code

local error message peinter

NFT errcr code
enhancement pointer

10

gource file ID pointer

11

target file ID pointer

12

end pointer

variable length
parameter area

NFT Messzages
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NFT Messages

amount of data

data units

misc ANFT {lags

number of files

restart ID

NFT error ceode

3-24

toetal number of data units that have
been transferred beiween the producer
and the consumer nodas

units for "amount of data" parameter:

N/A

bytes

18 bit words

32 bit words

legical records

physical records (blocks)
percantage of file

M Ko O
LI (ST O | I O 1§

010)JO0}O0O 030 {01D

D{if set) = source andfor target strings in this
message identify a directory

number of files in z generic transfer; filled in
anly Tor the first Tile in the set. 7Thisz field
contains O for subseguent transfers.

specifies the restart identifier of the current
file transfer on the system that originates

the message which eontains this parameters. Zereo
indicates no checkpoint will be done.

0 = successtul transfer; refer to NFT error
numbers for cther values
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;’_'Eg ' NFT Messages
A RPROGRESS/PROGRESS
= RPROGRESS ' PROGRESS
'73 word word
0 message length 0 message length
1 417 1 429
{octal) {octal)
2 ﬁercentaga
of fTile
percentage of Tile percentage of file transferred

3-15




NFT Messages
ABORT/AABORT
ABORT AABORT
word word
0 message length V] message length
1 421 1 4z4
{octal) (octal)
2
f amount of daita
3
4] data units
amount of data number of data units transferred between
producer and consumer nedes
data units unjts for “"amount of dzta" parameter:
/A
bytes

B bW D
4 09 B B KN

3-26

8 bit words

32 bit words

logical records

physical records (blocks)
percentage of file
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word

INFO

message length

422
(oetal)

restart Ii=

number of Tiles

source file ID pointer

target file ID pointer

end pointer

variable leagth
parameter area

NFT Messages

rumber of files numbar of fTiles in a generic transfer; filled in only for
the first file in the set. Fileld contains 0 for subsequent
transfers.

* = not currently used
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CANCEL

word
4] message length
1 423
{octal)

[

23

41

11

w

12t ixr 7

2

=4

m!
it

LB

b

B

EET T gmm ey

thad

i

=)

Fre

¥



L

NFT Messages
E OFFERT/AOFFERT
GFFERT " AOFFERT
j word word
“3 0 message length 0 message length
b 1 425 1 426
A {octal) {octal)
TE 2 ) 2 restart ID
e file length —_
"q 3 3 NFT error code
ot
'?3 4 home sys type 4 target file ID pointer
3 3 5 local error message peointer
~-  home capability mask —

N¥T error code
enhancement pointer

& o
<
Lo

53 - T consumer num buffers T system spscific

E storage message pointer

HS & restart ID 8 negotiation fTlags pointer
Er 9| source file name pointer 9 end pointer

i

10 target file LD pointer

variable length
parameter area

11| target file password peinter

5k

12| target file device pointer

{continued on next page)
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NFT Messages

(OFFERT, continued)

13 attributes area pointer
14 negotiation flags pointer
15 and pointer

variable length
parameter area

338
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file length

Vo i i L ,{.ﬁt

home sys type

L '?; I

L

home capability

;} mask

consumer storage

atiributes area
pointer

negotiation flags
pointer

NFT error code

restart IR

# = not currently used

NFT Messages

maximum number of bytes in scurce file {for
transient storage enly)

1 = MPE
12 {octal) = RTE
24 {octal) = HP~UX and VAX/VMS Systems #**
36 (octal) = MS-DOS
50 {octal] = other systems
last byte:

DG OO0 H IR

R (if set) = may change roles from transfer to
transfer {for example, initiator-
producer can be used as producer~
consumer).

*H {if set} = sending system has hierarchical file
system that supports multilevel dir-
ectories.

Qo s O03CC LI TIATOLP

P {if set) = purge existing fTile
0 (if set) = overwrite existing file
A (if set) = append to existing file
#T (if set) = force transient storage
*CC (if set) = carriage control in first byte of source

peints to a system-specific attiributes area.

points to an array of byies
last byte:

a1 0 g |lo} O 0 Q c

¢ {if sei) = compression is desired or allowed

0 = successTul transfer; refer to NFT error
numbers for other values

specifies the restart identifier of the current
file transfer cn the mainframe that originates
the message which centains this parameters. Jero
indicates neo checkpointing will be done.

®% VAX/VMS is & U.S. registered trademark of Digital Equipment Corporation.
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NFT Messages n

X%

OFFERI/AOFFERI ry
CFFERI AQFFERI e
wo rd word Bl
0 message length 0 message length ;a
: 1
1 427 1 430 ¥il.
{octal) {octal) o
2 |consumer storage data type 2 data type record iype P
Bk
3 record type file type 3 file type filler byte ;;
4 . 4 vt
il
- record length - s record length -
5 5 'dH
| =)
6 6 B
- record Tile length o : - record file lengih -
T : 7 B
111
&imisc interchange| number of 8 restart ID ®
L]
flags buffers -
L+ restart ID 9 error code o
10 insertion character pointer 10 target file ID pointer E;
11 source file name pointer 11 local error message pointer oA
12 target file ID pointer {12| erreor code enhancement peinter 5
; i
{continued on next page) (continued on next page) iy
wl
&),
.
RA
u
fud
F
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NFT Messzges
_% {OFFERI, continued) (AOFFERI, continued)
3 13| target file passwerd pointer 13 negetiztion flags pointer
;3 14 target file device pointer 14 number of buffers pointer
3 15 negotiation flags pointer i5 end peinter
i8 - end peinter

variable length
parameter area

variable length
parameter area

waid i) ek Read

t

F
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i

w dar

o
Lgu' P
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NFT Messages

consumer storage

dats type

record type

file type

record length

record file length

misc interchange
flags

number of buffers

restart 1D

insertion character
pointer

3-34

¢ 0 0 cc T A o P
P {if set) = purge existing file
0O (if set) = overwrite existing file
#A {if set} = append to existing file
#*T (if set) = force transient storage
#CC {if set) = carriage contrel in firet byte of scurce

indicates whether data is ASCII or binary.
I data type=1, data is ASCII. If data type=2,
data is binary.

indicates type of data records sent to consumer
node during an Interchange format transfer. If
record type=i, records are fixed length. If
record type=2, records are variable length.

indicates whether file organization is sequential
or direct. Sequentizlly written records=t, directly
writien records=2.

lengtih of data records, in bytes, for fixed length
records. Maximum record length for variable length

records.

target file length, in records.

R {if set) = record length value is forced.

F (if set} = file length value is forced.

E (if set) = target Tile length given in record
file length field is an estimate only.

number of outstanding packets permitted

specifies the restart identifier of the current file
transfer on the system that originates the message
which contains this parameter. Zero indicates no

checkpointing will be done.

peints to the beginning of a character array defining
character{s} tc be inseried zi the end of ezch logical
record stored on an HP-UX file system.
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'i} NFT Messages

=N RINIT/AINIT
1 RINIT AINIT
- wo rd _ word :
0 message length 0 message length
1 431 1 432
{octal)} {octal)
zj 2] debug flags¥ misc flags 2l debug fliags® misc flags
'?i 3 system type 3 system type
_h] 4 op system version 4 op system version
'TE 5 buffer size . 5 buffer size
3 & 6
e capability mask v e capability mask —
kA 7 7
Y
-53 8 system specific 8 system specific
- capability mask capability mask
8 leg-on ID peointer 8 NFT errer code
10 log-on password pointer 10 local error message pointer
11 envirenment ID pointer 1 NFT error code
enhancement peointer
12 gaession ID pointer 12 end pointer
{continued on next page) {continued on next page)
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NFT Messages

13

3-36

{RINIT, continued)

end pointer

(AINIT, continued)

variable langth
parameter area

variable length
paraneter area

k-]
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NFT Messages

‘ e :_
Lo

misce fTlags

A

o jojojolo] 00} C/P

C/P (if set) = receiving end is initially the
consuner (otherwise, the producer)

. system iype 1 = MPE
€ 12 {octal) = RTE
24 (octzl) = HP-UX and VAX/VMS Systems
L 36 (octal) = MS~DOS
= 50 {octal) = othar systems
buffer size maximum number of bytes that originating node

can handle

capability mask last byte:

0l 0| CJCRC | H}OIIR

x
I

may change roles Trom transfer to transfer
{fer example, initiator-producer connection
g #3 can be used as produycer-consumer)

X
I¥

_ sending system has hierarchiecal file system
T that supports multilevel directories.

CR = system supportis checkpoint/restart.

;3 Data packets wil have B~byte NFT
* header
53 session ID pointer peints te an internal number which identifies z

previously-created environment to be used by NFT

NFT error code 0 = guccessful transfer: refer to NFT error
numbers for cother values
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NFT Msassages

OFFERR/AOFFERR
OF FERR ROFFERR
word word
) message length 0 message length
i 433 1 434
{octal) {oetal)
2 . consumer restart 2 latest number
10 checkpoint of
marker buffers
3 number of -
buffears 3 NFT errer code
4 iocal error
message peinter
g NFT error code
enhancement peinter
6 end pointer
variable length
parameter area

consumer restart ID

number of buffers

latest checkpoint
marker

NFT error code

local error message
peinter

3-38

specifies the restart indentifier of the
current file transfer on the system that
originates the message which contains this
parameter. Zereo indicates no check pointing
will be done.

number of outstanding packets permitted

identifies the current checkpoini record of
the mainframe that originates this parameter

0 = successfull transfer: refer to NFT error
numbers for other values

points to string (ASCII) more fully explaining
local error message
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; NFT Messages

.j - NFT error code points to string {ASCII) more fully explaining
anhancement pointer NFT error message

end peinter peints to the end of the packet

K
3
o
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NFT Messages
DIRECTORY/ADIRECTORY
DIRECTORY ADIRECTORY
werd word
0 message length 0 message length
1 435 1 436
{octal) {octal)
2 source directory 2 NFT error code
pointer
3 target directory 3 iarget directory
peinter pointer

4 system specific 4 local error messapge

info pointer pointer
5 end pointer 5 NFT error code

enhancement pointer
B end pointer
variable length
- parameter aresa -
variable length
. ‘parameter area -

source directeory peinter
target directory pointer
system specific infe
peinter

NFT error code

loeal error message peinter

NFT error code enhancement
pointer

3-40

points to source directoery pathname
peints to target directery name

points to area containing system-specific
informaticn for the directory consumer

O=guccessful transfer; refer to NFT
error numbers for other values

points to string {ASCII) more fully explaining
local error message

points to string {(ASCII) more fuily explaining
NFT errcor message

i
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NFT Messages

i WARN
Mi word
| o1 - massage length
} 1 437.
i} {octal)

2 NFT error code

3 local error message pointer

4 NFT error code
enhancensni pointer

5 end pointer

varisble length
parameter area

i

add il
1

MFT error code 0 = successful transfer; refer to NFT error
numbars for other values

Lsad
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NS-ARPA /1000 FTP MESSAGES

This section contains illustrations of FT? messages.

FTP on the HP 1000 was developed in accordance with industry standards, with specifications from the
Department of Defense’s ARPANET.

FTP Commands

FTP commands use the following message format:

command <B> parameter CR LF

command FTF command, character string of variable length,
terminated by a blank (B), or by carriage return (CR),
line feed (LF) if the command does not have a parameter.

<B> indicates ’Ehe blank character (ASCII set, 40 octal).

parameter command parameter, character stiring of wvariable length,
terminated by carriage return {CR), line feed (LF).

CR indicates the carriage return character (ASCII set,

15 octal}.
LF indicates the line feed character (ASCII set, 12 octal).
FTFP Command Messages

The FTP commands implemented on the HP 1000 are listed below, in alphabetical order:

ABOR Tells the server to abort the previous FTP service
command and any asscociated transfer of data.

CR,LF Carriage return, Line feed.



NS-ARPA/1000 FTP Messages

AIP{PIEI<B> [pathname [CR[LF

APPE

<B>
pathname

CR,LF

coup

CR,LF

Accepts data transferred via ithe data connection and
appends the data to the specified file. If the file

does not exist, it will be created.
Blank character.
Pathname of file to append to.

Carriage return, line feed.

Changes working directory to the parent directory of the

current werking directory.

Carriage return, line fTeed.

ClWiDi<B>|pathname

CRILF

CWD
<8>
pathname

CRLLF

Changes working directory.
8lank character.
Pathname of new working directory.

Carriage return, line feed.

DI{CILIE[<B> |pathname |[CRILF

DELE
<B>
pathname

CR,LF

42

Deletes the specified Tile.
Blank character.
File to be deleted.

Carriage return, line feed.

s

B
w1

21
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(B>

string [CR]LYF

HELP
<{B>
string

CR,LF

Displays help information.
Blank character.
Command for which help is requested,

Carriage return, line feed.

<B>

pathname [CR|LF

LIST
<B>
pathname

CRLLF

Gives listing of specified directory.
Blank character,
Directory to be listed.

Carriage return, line feed.

MiK|D{<B>

pathname (CRILF

MKD
<B>
pathname

CR,LF

Makes 2 new directory.
Blank character.
Pathname of new directory.

Carriage return, line feed.

B>

modecode {CR[LF

MODE
<B>
modecode

CR,LF

Specifies daia transfer mode.
Blank character.
Transfer mode,

Carriage return, line feed.

NS-ARPA/1000 FTP Messages



NS=-ARPA /1000 FTP Messages

<B>|pathname |CR]LF

NLST

<B>
pathname

CR,LF

CR|LF

Causes a directory listing to be sent from server
site to user site.

Blank charactar.
Directery to be listed.

Carriage return, line feed.

Specifies no action other ithan that the server sends
an OK reply.

Carriage return, line feed.

(B> |password [CR{LF

PASS

<8
password

CR,LF

Specify the user’s password. This command must be
immediately preceded by the user name command (USER),
and for some sites, completes the yser’s identification

for aceess control.
Blank charecter.

Password.

Carriage return, line feed.

<B> jhostport [CR{LF

PORT

<B>

hostpert

Specifies data connection port. There are defaults
for both the user and server data ports.

Blank character.

Host port for the data connection., It iz a2 concatenaticon

of a 32-bit IP host address and a 16-bit TCP port

5 .
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PIWiD|CRILF

CRiLF

Quit

CR,LF

N5-ARPA/10400 FTP Messages

address. This address infermation is broken down inte
8-bit fields and the value of eazach fTield is transmitted
as a decimal number (in character string representation}.
The fields are separated by commas. A PORT command would
be:

PORT k1, h2. k3, h4, pl, p2

where, k7 is the high order 8 bit of the internet
host address.

Carriage return, line feed.

Displays ihe name of the current working directery.

Carriage return, line feed,

Terminates the current FTF szession and closes the
control connection. If file transfer is in progress,
the connectien will remain open for result response
and the server will then clese it. '

Carriage return, line feed.

<B>|pathname |CRILF

RETR

<B>
pathname

CR,LF

Causes the server to transfer a ecopy of ihe file to the
user at the other end of the data connection.

Blank character.
File to be retrieved.

Carriage return, ling feed.




NS-ARPA/ 1000 FTP Messages
RIMIDI<B>|pathpame |CR(LF
RMD Removes a directory.
<B> Blank character.
pathname birectory tc be removed,
CR,LF Carriage return, line feed.
RiN|{FIR|i<B>|pathname [CR}LF
RNFR SpecifTies the old pathname of the file which is to be
renamed. This command must be immediately followed
by a RNTO {rename to)} command.
<B> Blank character.
pathname Old pathname of file to be renamed.
CR, LF Carriage return, line feed.
RINITIO[<B>|pathnameCRILF
RNTOC Specifies the new pathname of the file for renaming.
This command musi be immediately preceded by the RNFR
(rename from] command.
<B> Blank character.
pathname New pathname used for renaming.
CR,LF Carriage return, line feed.

4-6
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NS~ARPA/1000 FTP Messages

<B>|string

CRiLF

SITE

B>

string

CR, LF

Provides services specific to a system that are
essential to file transfer but not sufficiently
universal to be included as commands in the protocol.
Blank character.

Service provided at 2 server site.

Carriage return, line feed,

<B>

pathname [CRILF

STOR

<B>
pathname

CR,LF

Causes the server 1¢ accept the datz transferred
via the data conpection and to store the data as a
file at the server siite.

Biank character.

File to store the data.

Carriage return, line feed.

<B>

structure [CRILF

STRU
<B>
structure

CR,LF

CR

LF

SYsT

CR,LF

Specifies data transfer structure.
Blank character.
Structure to be used.

Carriage return, line feed.

Displays the remote sysiem iype.

Carriage return, line feed.
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NS-ARPA/ 1000 FIP Messages

it
11
TIYIPIEI<B> jtypecode [CR{LF
et
TYPE Specifies data transfer type.
<B> Blank character.
typecode Type to be used. %}
CR,LF Carriage return, line feed.
e
L
=
UISIEIR| <B> |username {CR |LF oy
USER Specifies user name. This command iz normally the first —
command transmitted by the user after the centrol
connections are made. -
—t
<B> Blank character. )
- B
username User name to be used, o
CR,LF Carriage return, line feed. o

13

gl
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FTP Reply Codes

FTP Reply Codes uses the following message format:

NS-ARPA/1000 FIP Messages

rcode B> message CR | LF
roode FTP reply code, character string of variable length,
terminated by a blank (B).
B> indicates the blank character (ASCII set, 40 octal).
message reply code message, character string of variable lengihn,
terminated by carriage return (CR), line feed (LF).
CR indicates the carriage return character.
LF indicates the line feed character.
The following table Hsts the FTP reply codes and their accompanying messages currently implemented on
the HP 1600. :
FIP Command Reply Codes,

Command Meaning

Code

125 Dats connection already open; transfer starting.

150 File status okay;about 10 open data connection

200 Command ockay.

202 Command not implemented, superfluous at this site.

214 FTP Server commands currently imnplemented

220 FTP Server ready for new user.

221 Se.rvice- closing control connection.

226 Closing data connection.

230 User logged in, proceed.

250 Requested file action okay, completed.

4-9




NS-ARPA /10600 FTP Messzges

FTP Command Reply Codes {continued). fr
— g
Command Code Ll
251 directory name is the current working directory. E‘; )
257 directory name created
331 User name okay, need password. EIT
350 . Requested file action pending further information. E
425 Cannot open data connestion
426 Connection closed; transfer aborted. ol
480 Requested file action not taken. %l
451 Requested action aborted: jocal error in processing. ) 1
482 Requested action not taken Eff
500 . | Syntaxeror,command unrecognized. N e
g01 Syntax erroy in parameter or aTFuments _ ..
il -
502 Command not implemented. [ -
503 Bad sequence of commands i';f‘i
504 Command not implemented for that parameter. ﬂ
530 Not Jogged in. ilf
532 Nesed account for storing files. Eﬂ
550 Requested action not taken. » |
552 Requested file action aborted. =
553 Requested action not taken. : ar
E;
L
e
=N
™
&
?E:
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NS-ARPA/1000 RPM MESSAGES

[

e w

This Remote Process Management (RPM) sections apply to RPM on NS-ARPA /1000 anly.

L i

Communication in NS~ARPA /1000 between the RPM parent program and the RPM monitor takes place
with RPM messages sent by NetIPC calls across the petwork. These messages are comprised of two
portions: header and variable data. The header in turn consists of a common header to identify the RPM
protocol and message type, and other fieids specific fo that message type.

-

R ad

The RPM message header consists of three common fields and other variant fields depending on thse
message type as shown below:

i;ﬂ_ﬁ

151413121110 8 8 T 6 5 4 3 2 {1 0 bits

message length 0 word
3! 14 octal (RPM) ' message type 1
]
2

variant part of header N

il et 1
e
i
i

message length Byte iength of message including this word.
3 14 octal For RPM, the protocol ID is 14 octal {C hexadecimal or 12 decimall.
messages type Message type. There are 10 messape types in RPM as shown in Table 5-1.




NS-ARPA/ 1000 RPM Messzges

TABLE 5-1. RPM Mescage Types

Word 1 Word 1 Message Type Message
{octal) (hex} (octal)
£000 Co0 0 RPMError Reply
6001 CO01 1 RPMCreate Request
6002 | o) 3] 2 RPMCreate Regply
6003 Co2 3 RPMEil Reguest
6004 04 4 RPMKill Reply
6005 COs S RPMLength Request
6006 Cié 6 RPMLength Reply
6007 <7 7 RPMSon Compiete
6010 Cog 190 RPMControl Request
6011 Co9 i1 RPMControl Reply

The structure of each RPM message header is given in the following subsectinns.

5-2
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NS-ARPA /1000 RPM Messages

[

. RPMError Reply Message

The RPMError reply message is sent by the RPM monitor to the parent if an unexpected message type (2

; { message other than one of those specified in Table 5-1) is received on an open virtual circuit connection.
;'i £E 4321098788432 10 bits
message length 0 word

a1
1 | 6000 octal or COD hex 1
3 ! rpmerr_grrorcode 4
ol T

1

: rpmerr_errorcode Refer to the NS-4RPA/I000 Error Message and Kecovery Manual.




NS-ARPA /1000 RPM Messages

RPMCreate Request Message

The RPMCreate request messzge is sent from the parent program to the RPM monitor. This message
contains all the information needed to locate or set up the child program environment and to create the

child program.

The RPMCreate reguest message follows the standard NS message format. For each variable length field

there is 2 byte offset from the beginning of the message.

5432102876543 210 bits

message length G word
€001 octal or COT hex 1
rpmcreq_capt 2
rpmcreq_capz 3
rpmcreq flags 4
5
rpmereg_cap3 -]
rpmcreq_version reserved 7
rpmcreq_optptr 8
rpmcreq_nameptr a
rpmcreq_logonptr 10
rpmered_pswiptr 11
rpmcreq_locenvidptr 12
rpmcreq_endptr 13

remcreqg_capl

rpmcreq cap

This, with rpmcreg_cap2 and rpmcreq cap3, 1is a six-byte
session identifier to uniquely identify the losal session.
This field consistis of a random number unigue within this
node, while rpmereq capi and rpmereq capld together
constitutes the IP address of the local node, so that the
session identifier will be unique within the entire catenet.

This 1is the second part of the session identitTier and
containg the first two bytes of the IP address for this neode.
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rpmereg fTlags

rpmoreq_cap3

rpmereq_version
rpmoreq_optptr
rpmcreq_ﬁameﬁtr
rpmereq_logonptr
rpmereq_pswdptr

rpmereq_locenvidptr

remereg endptr

NS-ARPA/1000 RPM Messages

Currently three flags are defined:

wait: wait for child program.

dependent: child pregram is in dependent mode.
session: child pregram is shareable.

Third part of the session identifier containing the third and
fourth bytes of the IP address for this node.

For NS~ARPA/1000 RPM, the version number is 1.

Byte
Byte
Byte
Byte

Byte

offset to start of opt array.
offset to start of program nhame.
offset to start of logon string.
offset to start of pagswoerd string.

offset to remote session ID. This is only included when

a specific remoie session is desired. This is not used for
NS-ARPA/1000 RFM,

Byte

offset to one byte after end of message.




NS~ARPA/ 1040 RPM Messages

RPMCreate Reply Message

The RPMCreate reply message Is seﬁt from the RPM monitor 10 the parent program to indicate the success
or faflure of an RPMCreate reguest. [f the request succeeded, this message retarns the program descriptor
which uniguely identifies the child program. If the request failed, it returns the RPM error code for the

failure,
5432108987T656864321290 bits
message length 0 word
8002 oectal or COZ2 hex 1
resarved 2
reserved 3
rpmerep flags 4
5
rpmerep errorcode €
rpmerep version reserved 7
8
8
10
rpmerep_ progdesc 11
12
i3
14
15
rpmcrep flags This will be set to the flags =specified in the RPMCraate

rpmerep erroreode

rprcrep version

rpmcrep progdesc

-6

requast message that are successfully executed.

Error code returned by the RPM moniter. If the child program
was successfully crested, 0 is returned.

For NS-ARPA/1D0C RPM, the versicn number is 1.
An eight-word number for the program descriptor to uniguely

identify the child program in the catenet. This is wvalid only
if rpmcrep_errorcode = zero.

L1

{23
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RPMKill Request Message

NS-ARPA/1000 RPM Messages

The RPMKill request message is sent from the caller of the RPMKill call to the RPM monitor. This
message contains the program des;riptor of the child program to be terminated.

5432108BT78542210 bits

message length

8003 octal or CO03 hex

rpmkreq progdesc

rpmkreq progdesc

0 word

1

D@~ AWML N

The eight-werd program descriptor of the c¢hild program to
kill. This was returned by the RPM monitor in the RPMCraate

reply message.

5-7




NS-ARPA/1000 RFM Messages

RPMKill Reply Message

The RPMKI1l reply message is sent from the RPM monitor 10 the parent programm to indicate the success or

failvre of the RPMEKILl request.

$43210¢876543210 bits

message length 0 word
€004 octal or C04 hex 1
remkrep errorcode 2

rpmkrep errorcode

The RPM earror code. If the RPMKill
then the code will be zero,

reguest was successful,

=

i
= R
b —1

% gy oy

2!



NE-ARPA/1000 RPM Messages

RPMLength Request Message

The RPMLength request message is sent from the parent program to the RPM monitor. This message is
sent when the fength of an RPMCreate reguest message to be sent exceeds 2 normal mazimum (256 bytes).
When the RPM monitor receives this message, it attempts to expand its message buffer and NetlPC
parameters in anticipation of the long RPMCreate request message. NS~ARPA/100C RPM returns an
error ¢code of zero as long as the length reguested in the RPMLength request message is less than 1024

i wil Fey | [

L md 4

LR ey

gl

bytes.

5 4321008765432 10 bits

message length

6005 oectal or COS hex

rpmireq_createlen

¢ word

1

2

rpmlreq createlen  The byte length of the RPMCreate or RPMControl

message io be sent.

request



NS-ARPA/1000 RPM Messages

RPMLength Reply Message e

The RPMLength reply message is sent from the RPM monitor to the parent program after an RPMLength
request has been received. It indicates if the RPM monitor can receive long RPMCreate message. gy

BE432108876543210 Dbits

message length 0 word =

G006 octal or C06 hex 1 f';?
L

rpmireq_errorcode .2

rpmlrep errorcode Error code indicating the success or failure of the RPMLength
requast. I the request is granted, the error code iz z2ero. E%‘

3-10



i NS-ARPA/I1000 RPM Messages

Fyrah

RPMSonComplete Reply Message

Liw m

The RPMSonComplete reply message is sent from the RPM monitor 1o the parent pmgram to inform the

% latter that the child program has termmatecl
ot
ﬁi 432108876885 43210 bite
message length 0 word

ol
L¥ 6007 octal or COT hex 1

rpmecom_errorcode 2

rpmseom_errorcode Error code indicating the completion gtatus of the child

program. If the child program completed succegsfully, the
error code is zero.

LA
|

11




NS-ARPA/1000 RPM Messeges

RPMControl Request Message

The RPMControl request message is sent by the parent program to the RPM monitor to request. for certain
control operations to be performed on the child program specified in the program descriptor field. This
may involve commorn operations such as suspending and resuming the program or svstem-dependent

options.

£ 4321088765432 10 bits

message length 0 word
5010 octal or CO7 hex 1
4
3
4
rpmctryg_progdesc 5
6
7
B
9
10
ragerved 11
rpmetryg_reguest 12
rpmet rg_maxreply 13
rpuct rg_dataptr 14
rpmetrg_endptr 15

remcirg progdesc

remcetrg_request

rpmcetrg maxreply
remctrg dataptr

rpmetrg_endptr

i16-byte program descripior to identify the child program en
which the control coperations are to be performed.

The request code number for this control message.

Length, in bytes, of the maximum amount of data to be
returned in the reply message.

Byte offset to the start of the data array for the contrel
request.

Offset to end of message. Points to one byte after tha end of
the message.

- i
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NS~ARPA /1000 RPM Messagas

[

RPMControl Reply Message

v~

The RPMControl reply message is sent by the RPM monitor to the parent program to inform it of the
* status of the RPMControl reguest.

5432108876543 210 bits

o -

mezsage length 0 word

Lk

5011 cctal or CO8 hex 1

rpmctrp_errorcode 2

reservéd 3

i Mo i
b

rpmctrp_data 5

<o

rpmetrp _endptr <]

i ndd !

B rpmetrp_errorcode Return code of the control reguest. This will be 2éro if the

f control regquest was successTully executed, or an appropriate
’ error code ctherwise.

ug rpmctrp _data Offset to start of data field, if the control reply returns

% some data. If no data is returned, this Tield will be set to
the value of rpmetrp_endpir.

=

A rpmctrp endptr Offset to one byte after end of message.

g

B |

=

- )

|

T
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VIRTUAL TERMINAL ACCESS SECTION

MESSAGES 6 |

Virtual Terminal (VI) Access allows a user from a terminal on a local HP 3000 system to log on to 2
remote HP 3000 and conduct an interactive session as if the terminal were directly connected to the
remote system. Character-mode applications and bhlock-mode applications using VPLUS are supported
For PCs connected to an HP 3000 over IEEE 802 LAN, Virtual Terminal Access allows terminal
emulation access to most HP 3000 applications. The PC must be using HF OfficeShare Network software
and hardware.

This section covers Virtual Terminal Access messages,

There are two logical components in a Virtual Terminal {VT} connection. Virtual Terminal (VT) Access
requires the following modules:

« TM (Terminal Monitor). Logical components which resides on the same physical system as the
rhysical terminal (i.e. at the local node). It receives VT messages through the network from the
Application Monitor and translates them back to terminal/file control requests for the physical
terminal

« AM (Application Moniter). Logical components whick resides on .the same system as the
application (i.¢. a1 the remote node which contains CI, VPLUS, etc) It receives terminal control
requests from the application (i.e., the CI) and transiates these requests into VT me:ssages and
sends them to the Terminal Momtor . . o

Application Monitor and Terminal Monitor are itnplemented as parts of the VTServer and DSServer

programs.

VT General Flow

This subsection describes the general sequence of events of & Virtuzl Terminal access session on an MPE
X1. system.

ONLOCAL NODE.

1. At the local node, the user invokes VT to acces CI on the remote node. CXREMGCTE sends
message to DEDAD and cavses Cl to block on port.

2 DSDAD creates TM.

3. TM adopts under JSMAIN.

4. T™M FOPENS $STDIN/SSTDLIST.

5. TM™ cails IPCConnect to connect with remote DSDAD.

ON REMOTE NODE.

5. Remote DSDAD calls IPCRecven to get TM's connection request.

7. DSDAD creates AM and hands off connection,




Virtual Terminal Access Messages

6~2

2 Remote AM and local TM negotiates.

2. AM allecates VT LDEV and VILDM is created.

10. VTLDM calls START. DEV.REL, sending message to session.

1f. Session creates ISMAIN.

1z
13

14.

AM adopts under ISMAITIN,
JSMAIN FOPENS LDEV, and sends logon prompt viz STARTLOGON.

JSMAIN creates ClL

TERMINATING VT,

15
16.
17
18
19,
20.
21
22,

23.

After the session, the agreed termination goes a¢ follows.

JSMAIN calls NS ADOPT OUT SERVERS, sending message to DSDAD and waits for reply.
DEDAD tells AM to "stop” and "adopt out" and wait for reply.

AM telss VITLDM to "halt" and wait for DCLOSE.

After DSDAD tells ISMAIN AM has adopted out, JSMAIN calls KILL _ CHILD to kill C1.
JSMAH-I sends DCLOSE to VILDM. |

VTLDM telis AM to deallocate VT LDEV.

AM releases VT LDEV and sends "ENV__TERM" requesst to0 TM,

T™ sends "ENV_TERM" reply and cleans wp. TM must adopt out from JSMAIN and FCLOSE

SSTDIN/SSTDLIST.

it S £
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Typical Virtual Terminal Logon Sequence

LOCAL
NODE
(T™)

AM Negotiation request

Virtuzl Terminal Access Messages

REMOTE
NODE
{aM)

AM Negotiztion reply {from

TM Negotiation reques

t

™)

T™ Negotiation reply (from AM)

ol

LOGON Prompt “MPEXL:"

"HELLO" String

Session sharing info

Y

LOGON Banner

k j

-

CI Prompt :

NOTE

Logon UDCs may generate additional terminal control messages.

6-3




Virtual Terminal Access Messages

Virtual Terminal Message Types and Primitives

Messages are defined by message type and primitive field, according to the following table.

Tabie 6-1. Virtual Terminal Message Types/Primitives

VT Messag Types

Primitives

0 -env__cntl_ req

0 - terminal__negotiate

1 - gpplication__ negotiate
2 - terminate

3 -~ logon__info

1 —env_cntl_ zsp

same as above

2 ~terminal__io_ req 0~ read
1 = write
2 - write__read
3 ~ abort

3 - termnal__io_ 1sp none

4 ~term__cntl__req

C~-tcs break set
! - tes_ driver  set

5 - term__cntl__15p

none

6 - application__cntl__reg

0 - application__invoke break

7 - application__cntl __rsp

none

8 -hpe _cntl_req

0 - hpe__dnver set
1 —hpe__get__info

9 - hpe_ entl__rsp

none

e

amm



Virtual Terminal Access Messages

bt

VT Message Header and Generic Response

3

byte
T ¢
b packet length —
5?3
protocol ID = 2
3 message type
’:3 unused
primitive
— response count -
’%3 - response mask -
" wy
i} message type 0 = env_cntl reg {environment control)
-'f:?:] 1 = env_cntl_rsp
& 2 = terminal_io_req (terminal ifc)
3 = terminal_io rsp
7?] 4 = term_cntl reg {terminal control)
SR 5 = term_cntl_rsp
. 6 = appln_entl _req (application control)
}FE 7 = appln_cntl rsp
K 8 = hpe_cntl _req (HPE only messages)
8 = hpe entl_rsp
primitive used with message type to define the message
%3 response count sequence ID used to match requessts and replies
response mask bitmask of type below:
bit code
number
i; o0 no_error
01 request_failed
0z bad msg_format
zi' 03 bad _primitive
SR 04 bad_parameter
03 rsp_extral3
06 rsp_extraldz




Virtnal Terminal Access Massages

6-6

o7
08-15

rsp extraQl
rsp_extras

N
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3 Virtual Terminal Access Messages

1. Application Monitor Negotiation Request
53 (Type O, Primitive 1)
- byte
7 0
- packet lengtih s
23: . protocol ID = 2
message type = 0O

g
:3 unused

?3 primitive = 1

- reguest count ol

S : — verzion mask -
fuma
i
:fa - buffer size ]
j - op. sys = HPE _]

echo

eche control

character delete

character delete eche

line delete character

no-break read

{continue on next page)

6-7



Virtual Terminal Access Messages

AM’s Negotiation Request {continued)

type-ahead size -

type-ahead lines

parity

break offset —

break index count —

logen icd offset -

logen id length -

device id offset —_

device id length —

line delete offset -

line delete length —

AN max receive burst -

(continue on next page}

R ]

ruw

11l

Lol § ’G"_'{E

EXE ]

[ |

30



-
i

parity

echs character
deletion string

echoe control

AM’s Negotiation Reguest {continsed)

AM max send burst

break £ | state

break c¢haracter state

logon string

device id string

reserved

0 = dont_care

1 = echo_backspace
2 = echo_bs_slash

3 = echo_bs_sp bs

0 = dont_care

1 = dont_allow

2 = switeh_ok

3 = notify_on_switch

Virtual Terminal Access Messages

6-9




Virtual Terminal Access Messages

Application Monitor Negotiation Reply (sent by TM)
(Type 1, Primitive 1)

byte -

packet length

protocel ID

4
[}V

message type

i
A

unused

primitive = 1

reguest count

response code

completion mask

version mask

buffer size

operating system

hardware contrel
completion mask

(coentinue on next page)

A

[t

T

e

5;5!!.-!!
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Virtual Terminai Access Messages

AM’s Negotiation Reply {continued)

b T™M max receive burst —

b L

= T™ max gsend burst ]
qzi completicn mask bit code
number
3 Qo successtull
G1 echo failed
‘fj o2 break_failed
o 03 no_device
a4 reserved
*3 a5 reserved
25 06 reserved
o7 reserved

g-13 break_index

operating system first byte = operating system type
i 1 = MPE XL
v 2 = MPE V
4 = HP-UX
€ = MG DOS

second byte = operating system internal version

?3 hardware control bit code
it completion mask number
(if set, TM cannot -— -
support) oo eche entl
01 char:ﬁel
g2 char echo
3 03 line del
i 04 line_char
05 type_ahead
08 noe_read brk
o7 parity
8-15 reserved
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Virtval Terminal Access Messages R 3
!
Terminal Monitor Negotiation Request
(Type O, Primitive 0) :;
byte
7 0 : P ra
: L
— packet length — i :
protocel ID = 2 ;;;
message type = 0

¢
Py
dnused o
primitive = 0 ;“ﬁ

— request count — £
v . !

term communication link type €

§F

uynused i

i.

— terminal elass - —
R

- session id - T
- (6 bytes) ~ Ol
— node length — v
f AN

- node name - .
- {$1 bytes) - . p
; A wed
1

d-e

[- W

b

- .

e

6-12
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Virtual Terminal Access Messages

Terminal Monitor Negotiation Reply (sent by AM)
(Type 1, Primitive 0)

byte -
T 0
- packet length -
protecel ID = 2
meéssage type = 1
unused
primitive = ©
- requast count i
— | response code —
comm link accept/reject
unused
— terminal class —




e

Virtual Terminal Access Messages

Terminate Message Request

{Type O, Primitive 2) 4
. ) 1
byte
7 | 3
g—.
b packet length 2:
protocsl ID = 2 3
message type = 0
B
¥
unusad -
- - - o E
primitive = 2 5*}.‘
— raquest eocunt ﬁ:
termination type n
|
null
Bl
i
— termination reason
.
i
[
termination type 0 = tk_agreed 0
1 = tk forced 4
termination reason 0 = term_normal
1 = term_user zbort
2 = term_control req
3 = term_pgm error i
4 = term_bad_negotiate el
5 = term VIS error )
6 = term logon fail o
T = term_init_fail e
8 = term no device 1
—_ —_ A
1.
Ht
i,
F33
i
i
:
1



Virtual Terminal Access Messages

Termination Reply
(Type 1, Primitive 2)

byte

packet leangth o

protocol ID = 2

message type * 1

unused

primitive = 2

R R S L
]

request count -

{

- © response code -

5

i




Virtual Terminal Access Messages

Logon Info Message Request & Response
Session Shar_ing Request (Type 0, Primitive 3)

byte
T c
b packai length —
protocel ID = 2
message type = 0
unused
primitive = 32
o reguest count o
- 3-word NS session id -
- (8 bytes) -
— logon length e
- logon string -
-~ {n bytes) -
t !

Bl
™|
L A

il
il

#1]

W

LR

Ll

il



_.3 Virtual Terminal Access Messages

3 - Logon Info Message Request & Response
j Session Sharing Response (Type 1, Primitive 3)
. byte
j T o
3 - packetl length -
3 - protocel IR = 2
i message type = 1
unused
primitive = 3

e response count -

3 — response mask -

oy




Virtwal Terminal Access Memsages

byte

ifo primitive numbers

Terminal 10 Request

packet length

it
no

protocel ID

H
n

message type

unused

primitive = 0,1,2,3

reguest count

read flags

read byte count

tipeout

write flags

write byte count

write data

(n bytes)
bit eode
number

0 read
] write
2 write read
4 abort



v

v Virtual Terminal Access Messages
-4
wj - read_mask bit code
number
'} R e
e 0 type_ahead
1 prompt
T? 2 cr 1f off
- 3 bypass type_ahead buffer
4 Tlush type ahead buffer
i? 5-15 reservead
write mask bit code
j - number
¥ - P
3] cc_in_gata
TE 1 prespace
T 2 promgt
) 3 needs_rsp
"3 4 premptive
#: 8 clr_flush
5-18 reserved
1
I
i
=
.
)
%3
m}
ok
'
e

6~19




Virtug] Termina! Access Messages

i/e primitive

io_completion

6-20

numbers

Terminal I/0 Reply

byte
T
f— packet length
protogel ID = 2
message type = 3
unused
primitive = 0,1,2,3
o request count
- respense code
— completion mask
- bytes read
- read data
- (n bytes)
i
0 = read
1 = write
2 = write_read
4 = abort
bit code
number
00 ioﬁ;uccessful
01 ic_eof
o2 io eof error
o2 io_bad_op
04 io timeout
05 ilo aborted
08 lo_data_lost
o7 io_parity err

*’&.\t :
i

wa |

gL

gl -

L
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L

o8
0B
10
12
13
14
15

ic_dev _unavail
io_unit_fail
1o buff_short
io_break read
ic_eor_read
io_extral2
lo_extralt

Virtual Terminal Access Memges
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6-22

Abort I/0 Request
(Type 2, Primitive 4)

byte '
T
e packet length
protecel ID = 2
message type = 2
unused
primitive = 4
— request count
— abart request count

vy

1y



Virtual Terminal Access Messages

Abort 1/0 Response
(Type 3, Primitive 4)

byte

packet length s

h
2\

protoecol ID

l

[}
w

message type

unused

primitive = 4

— request count —

e response code s

i

s Bed Red del Al

1

it
_

6-23




Virtual Terminal Access Messages

byte

Set Break Request
(Type 4, Primitive 0)

packet length —

protocol ID = 2

message type = 4

unused

primitive = 0

reguest count —

index

state

index

state

6-24
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= subsystem break
= system break

off
on
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Virtual Terminal Access Messages

Set Break Response
(Type 5, Primitive 0)

byte

T 0
e packet length -

protocol 1D = 2

message type = 8§

unused

primitive = 0
= reguest count et
— response code —_

response code 0 = successful

6-25




Virtual Terminal Access Messages

Terminal Driver Control Request

(Type 4, Primitive 1)

bvte

— packet length

]
M)

protocel 1D

H
i

message type

unused

orimitive = 1

— request count

o requast mask

echo

edit mode

driver mode

data stream

line termination charctr

eche line delete

— ' baud rate

parity

parity checking

request mask bit code
number

1] echo
1 eﬁwode
2 ¢ _mode

6-26
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P
! i
e &4

e

P

edit mode

driver mode

echo

00~ MU bW

W - HWwmn -

K o e

B W -

i1t a4 n

{1 I

term_char
data_strm
echo_line
baud_rate
parity

parity sw

edit

unedit

binary
disable binary

"vanilla"
block
user block

echo_off all
echo_off next
echo_on_all

echo_on_next

Virtual Terminal Access Messages
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Virtual Terminal Access Messages

Set Driver Control Response

{Type 5, Primitive 1) '
byte
£
T. 0 fi
s packet length P EL
protocel ID = 2 3.
message type = 5
i
%l
unused )
'primitive = oo
= reguest count — e
LN
s
ﬂ:l !
- response code — =i
W
-
— completion code status mask - oo
i
LT
completion code bit code ﬁ;
status mask number W&
00 successful i
01 echo_fail =
02 e mode fail
03 d_mode fall
04 in_trm_fail
o5 stream_fail —_
068  echo_1d fail B
o7 baud fail s
o8 parity fail -
0g priysw fail T
]
.
it
| I
5
by
e
B
8
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I.'i 4 idda

Invoke Break Request

(Type 6, Primitive 0)

L;j

byte
! 7 0
= packet length -

protocel ID = 2

message tvpe = 6

unused

5

-;f! primitive = 0
3 b requast count -
T \3 foem index -

K
1

subsystem break
system break

index o

6-29



Virtual Terminal Access Messages

6-30

invoke Break Response
(Type 7, Primitive 0)

hyte

T 0
- packet length —

protocel ID = 2

message type = 7

unused

primitive = 0
oo request count —]
— response code e

I e

LI S O Lot R CL B T4

yE

>

®im



i ) Virtual Terminal Access Messages

e MPE Specific Control Request
& {Type 8, Primitive 0)
‘ byte
ifg 7 ¢
"3 == packet length —
protocol ID = 2
message type = 8
E unused
:z] primitive = 0
j e request count —
:43 o request mask e
j terminal tvpe
3 type zhead
j primitive 0 = hpe_driver_set
1 = hpe_get_info
3 reguest mask bit code
number
“i 42 sel_t_type
ol 1 do_no_op
2  e¢lr_flueh
; 3 type ahead
o -
type_ahead 0 = diable type zhead
i 1 = enable type ahead

!
6—31




Virtual Terminal Access Messages

MPE Specific Control Response L
(Type 9, Primitive 0) v,

byte |
! 0 o

= packet length - sv

protocel ID

|
4V
L Rl

1]
io

message type

unused i

primitive = 0 ﬁA.

o requast count — N
=

— regponse code — ey

— completion mask —_

completion mask bit code
number
successful bt
t_type fail _ "
ne_op_fail

N -0



i

R T

4
P Y

1

request mask

Virtoal Terminal Access Messages

MPE Get Information Request

byte

(Type 8, Primitive 1)

packet length

i3
rn

protoceol ID

B
&

message type

unused

primitive = 1

request count

requeast mask

bi

t

code

number

8]
1

block_mode
get_t_ type

6-33
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MPE Get information Response

(Type 9, Primitive 1)

byte.
?
- packet lengih
protocol 1D = 2
message type = 8
unused
primitive = 3
— request count
s responge code
- completion mask
- infs byte count = 4
— block mode type
—~ terminal type
completion masgk bit code
number
Q succaessful
1 bock _mode fail
2 get_t iype fail
block mode type 0 = no_block
1 = line_block
2 = ATP_page block

6-34
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e Virtual Termainal Access Messages

ATP page line
AVESTA_ page_block
AVESTA page line

3
G
7
18 PAD terminal
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RTE-RTE DS/1000-IV COMPATIBLE
TRANSPORT AND SERVICES HEADERS | 7

User~initiated DS/ 1000-IV requests and commands are passed through RYE systems as class I/ buffers
that are divided into two partss A part containing user data, if any, and a part comtaining the
Router/ 1 000 header.

This chapter illustrates the Router/1000 headers that accompany user data. The Router/100C header
will be appended to messages generated by the following

s NS Common Services transmitted over a Router/ 1000 link from an NS-ARPA /1000 system.
o IDS/1000-TV Compatible Services transmitted over any other Enk type from an NS~ARPA /100D
system.
The first section of this chapter describas the format of the Router/ 1000 header in detail, particularly the

meanings of fields in a standard "fized header area.”

The second section contains illustrations of individeal headers and messages generated by DS/1000-IV
Compatible Services. These include DS/10800-TV transport messages and DS/ 1000-1V services messages.
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RTE-RTE DS/1000-IV Compatible Headers

ROUTER/1000 HEADER

The Router/1000 header consist of three parts:
+ A thirteen-~word fixed header
» A variable-length area containing parameters specific to the Tequest or reply
s An area-called the local appendage that contains information used by the local system. Because

this information has no meaning to other network nodes, the local appendage is never

transmitted. Although the locai appendage is described early in this section, it is not repeatedly
pictured with individual header llustrations
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The following illustration shows the format of the Router/1000 header:

kKouter/1000 Header

— fixed header area

word
0 stream word
1 iransaction seq #
2 -source node #
3 destination node #
4 ECCOD1
5 gcapz
B reperting node #
TIN{K{F [sub-levelierr gqual|level
8 MA send seq #
g MA receive seq #
10 MA cancel flags
11 locp counter
12] src session dest session
= request-specific or
- reply-speciTic parameters ~
local appendage

The remainder of this subsection describes the individual fields comprising the fized header area znd the
local appendage. The contents of the request- or reply-specific parameter urea are descrited for each

command or intrinsic in the "DS/1000-IV Services" section of this chapter.
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Fixed Header Area Ny
-
rr

Stream Word =
NAF
i

The stream word (word 0) has the following format: | e
oyl
£

1514131211108 8 7 6 5 4 3 2 1 0O yi:
M IR |d IF [remote busy] LE stream number —
retry count|retry It

=

M HP 3000 master bit. This bit is set if the message B

“is a request from an HP 3000 or is a reply to an !
HP 3000 request. _ L —
ﬁﬂ'j_

R Reply bit. This bit is set to indicate a reply. !

J Reject bit. This bit is set if the request or reply 1

has been rejecied because a remote busy condition has .
been encountered. A remocte busy condition can be caused s
by any of the following situations: hi__j-
o No SAM available .

'RRE

¢ No TCBs available A

;_u.;.:’t

o QUEUE is busy ot

=il

¢ Remote node is quiescent s

B

F Format level bit. Message level is Level 1 {DS/1000-1IV or .
NS-ARPA/1000) if set:; Level 0 (DS/1000) if cleared. L
]

il

L
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remcte busy
retry count

LE retry

stream number

RTE-RTE DS/1000-IV Compatible Headers

The value in this field represents the number of times

2 massage is rejected because of a remote busy condition.
The initial value of the field is the complement of the
value specified in reply to the DSMOD \T menu prompti:

REMOTE-BUSY RETRIES [1 to 106]°7

The initial value is then incremented each time a message
is rejected because of 2 remcte busy condition. When
the count reaches 1111 binary, GRPM abandons retry attempts.

Line error retry count, This field is used by the DVASS
driver {DS/1000-1V) only. {Note: The DVABS driver is not
supported by NS-ARPA/1000. It is supporied by M-, E-, or
F-Series nodes only. Initially zerc, this count is
incremented each time the driver reports an irrecoverable
parity error upon transmission. The driver makes

seven retry attempis before reporting an error; therefore,
21 retries are possible.

The contents of the siream field indicate the type of
request made. Refer to Table 2-1 for the correspondence
between the request iypes and stream numbers feor headers
shown In this section. Possible otheér stream numbers

are the following:

Stream Kumber Type of Request
{octal)
g Message Accounting or Router/1000
message, handled by GRPM

1 DLIST (Directory tist/Cartridge List)

2 CNSLM ($STDLIST)

3 DEXEC (EXECW) {Remote Schedule with
Wait)

4 PTOP (Pregram to Program Communica-
tions)

5 EXECM {Remote Exec Requests)

& RFAM (Remote File Access)

7 OPERM (Operater Request)

11+ PROGL (System Ccld Load Requests)

12 RDBAM (Remote Datzbase Access)

13% APLDX (APLDR for memory-only RTE-L)

t4 TRFAS (Transparent File Access Server)

15 INPRO (Request for NS transport)

# The PROGL and APLDX request message headers are not shoun
in this ¢hapter becsuse they cannet be examined.
Because QUEUE sends download requests directly to PROGL,
these requests are never logged by NSTRC and will not

appear in traces.

ek
1
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Transaction Sequence Namber

The transaction sequence number is a number assigned by #RSAX to idenfify 2 unigue reguest This
number is nsed to match the returning reply to the waiting master requestor.

Source Node Number and Destination Node Number

The source and destination node number fields {word 2 and word 3, respectively) contain the Router/1000
addresses of esither the node that originated the message (source node number) or the node that is to
receive the message (destination node number),

GRPM uses the reply bit in the stream word to determine the node to which messages should be
forwarded. If the reply bit is set, the message is 2 reply, so the message is sent to the node idantified by the
source node number. If the reply bit iv cleared, the mesage v an cutbound message, so it Iv sent to the
node identified by the destination node number.

The destination node number will always be non-~negative; if the opginal master call specifies a negative
LU, #MAST converts it to 2 node number.

Error Reporting

Words 4, 5, and 6§ of each Router/1000 header indicate errors, if any, that occur when a message is passed
between nodes  Errors reported in this way may have occurred at the sending node or during
transmission. Note that if the node reporting the error (indicated by the value in word 6, the reporting
node number field} is the same as the destination node (indicatzd by the value in word 3), it means that
that although the message was delivered, it may not have been executable.

The ECODI and ECOD2Z fields (word 4 and word 3, respectively) are error code words. The values in

these fields indicate the errvor that cccurred. For detzils on the meaning of 2 returned error code, refer to
the NS-4RPA/ 1000 Error Messoge and Revovery Manual.

ECOD1. ECOD] contains an ASCII value that indicates the type of srror that oceurred, 45 follows

¢ DS indicates a DE/1000-IV Compatible Services error
+ IO indicates en I/O error

+ FM indicates an error returned by the File Manager

+ RF indicates a Remote File Access error

s« RS indicates a remote session error

¢ 5C indicates a scheduling error

s SM indicates 2 Ssssion Moniter error

'
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ECOD2. ECOD2 can contzin an ASCII value or a numeric value; this value indicates the error number.
If the contents of ECOD2 are ASCIL the most significant bit (the A-bit) of the following word (the
reporting node number word, word 6) is set.

Note that it is up to master routines to convert the error codes in ECOD1 and ECOD2 to 2 form expected
by the application program  The error words can be obtzined by nsing the utility call DSERR.

Reporting Node Number. The reporting node number field (word 6) indicates the node that reported the
2ITOT.

Qualifier and M_essage Level
Word 7 of the fizxed header shows the software upgrade level and the error qualifier. Error qualifiers

differentiate errors having the same error code.

This word has the following format:

1514131211102 8 7 6 38 4 3 2 1 0

N IR IF sub=-level err gual level

N Indicates a no-reply request., if set
In reply messages, this bit is reserved (R)

R Reserved

F Flag in replies to indicate that the sub-level is
valid

sub-level Upgrade level within level

err gual Error qualifier (meaningful only if an error is
reported)

lavel Software upgrade level

The software upgrade level of the local node iz determined by #MAST (for reguests) or #SLAV (for replies)
from the #1LEVL entry point in RESA. The level number in an incoming message is compared with the
local node’s level number to determine if message format conversion is required. Conversion is required
when 2 message is sent to Of received from a node with a lower software upgrade level

The sub-level number i5 used when minor changes in protocols are made that do not reguire message
conversion. The sub-level field is valid only when the F bit is set to 1. Messages from nodes with
sub-levels of 1 or greater have the F bit and the sub-level field set 10 1. Slave replies from nodes with
sub=-level 0 echo of the sub-level {ield of the master request. Therefore, a slave reply from 2 node with
sub-level O may have a non=-zerc value in the sub-leve] field, but the F bit will be set to (, and the
sub-level field would be invalid

~}
¥
)
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Message Accounting Variables

The MA send seq # (word 8), MA receive seq # (word 9)and MA cancel flags {word 10) are used
by Message Accounting software_h Refer to NS-ARPA/ 1000 Maintenance and Principles of Operation

Manual for more information.

Loop Counter

The loop counter field (word 11} ipitially contains the two's complement of the Loop Counter. The Loop
Counter equais the total number of nodes in the nodal routing vector. The loop counter value in word
11! is incremented each time the message passes through 2 node via a Router/1000 link.

Session ID Word

The session 1D word (word 12) contains erc sessjion and dest session, which are the session
identifier words for the local and remote sessions.

Parameter—Specific Area

The contents of fields generated by specific DS/ 1000-TV Service commands and cails are described in the
"DS/1000~1V Services" section later in this chapter.

Local Appendage

The Loca! Appendage contains information needed to process requests in the local node but is mezningless
to the remote node, and is not transmitted. :

The Local Appendage has the following format:

Local Appendage

1S 12 11 BT 43210
I r error r [Elr
MA retry|S| r |C Lu

Fields labeled r are reserved.
The 1 bit, if set, indicates an IFP message.

The error is the error code of the error reported by IFPM. The only currently possible code is 1,
indicating a hne failure. If the error code=0, no error cccurred

The E bit is set if an error cccurred. If the error code (arror)D, then E=0.

The MA retry is the number of timesx Messzge Accounting has retransmitied an uwnacknowledged
message.

!
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The S bit (MA asignment bit} indicates that the local node’s Message Accounting software hs.s assigned
valid sequence numbers.

The € bit is 0 if the message was received from 2 communications link driver: the 1/0 status contzined in
the A-register after returning from the class I/0 get call is valid. The € bit iz 1 if the message was
received after being ra~guened; the 1/0 status is ignored.

The LU field is set by the driver (when C is set to 0) to indicate the LU from which the message has been
received.

For DS/1000~-1V services over Router/1000 links, the first word of the local appendage is not
meaningful, For DS/1000-IV services over amy other link type, the local appendage’s first word is
meaningful, but only the MA retry, S, r, and C fields {or bits) of the second word are used. The (U field
is always set to 0 in this case (for DS/]1000-IV services over non-Router/ 1000 links).
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DS/1000-1IV COMPATIBLE HEADERS AND MESSAGES

Transport Headers and Messages
This section contains illustrations of headers for the following types of messages:

o Dynamic Rerouting Update Messages

» Message Accounting Update Messages

Dynamic Rerouting Update Messages are sent when Router/1000 links are used with Dynamic Rerouting.

Message Accounting Update Messages are sent when DS/1000~IV Compatible Services (RTE-RTE) are
used with Message Accounting.
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R Dynamic Rerouting Update Message

word

node number

cost value

hop count

{node number, cost, and
hop ¢ount are repeated for
as many values as need to
be sent. Maximum is 128
entries per message.)

- Data Buffer

i
i
O

0 {stream number)

reserved

T
at]

source node numbar

destination node = -}iu

reserved

L Header Buffer

iz
~
-+ 13 o ]
reserved
: - Appendage
last lu Buffer

L
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712

Message Accounting Mességes

L

word
o stream word 0
1 transaction seq #
2 source node #
2 destination node #
4 ECOD1
23 EcoDZz
& reporting node #
TIN{R|Fisub=level jarr qual}] level
8 MA send seq #
=] MA receive seg ¥
10 MA cancel flags
11 leop counter
12 sre session dest session  —
t3 ~1 {subfield identifier)
14}  type*
MA {(Message Accounting) Message
Types (word 14)
typa number name
(octal)
t {Receiver Ready)
2 (Initialize Request)
4 {Initialize Response)
10 {Cancel Quistanding
Message}
20 {No Response)

fixed herder area

reguest-specific
area

Fisdt B4
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* Word 14, the type Tield, is opticnal. If word
14 is not present, the message is an MA channel
down message and is used only within the local node
to notify master programs of an error condition. In
this case, the local appendage will not be present.
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DS/1000~-IV Services e

The remainder of this chapter iljustrates the Router/1000 headers for individual DS/1800-IV Services E
commands and calls. ’

r
Each header diagram shows both the Fixed Format Area and the parameter-specific areas of each ¢all or g
command. R

The names for parameter-specific fields correspond to parameter names defined in the NS-4ARFPA/ 1000 E”-iﬁ:
User/Frograrmmer DS/ 1000 Compatible Services Reference Manual, s
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Table 7-1. DS/1000-1V Message Summary

Service Type

Call or Command

Stream
MNumber
{octal)

i

b Led

DEXEC

1 (Read)

2 {(Write)

3 (Remote 1/0 control}

6 {Program termination)

9 (Immediate schedule, wait)
10 (Immediate schedule, no wait)
11 (Time request)

12 {Timed program schedule)
13 (I/0 status)
23 (Queue schedule, wait)
24 (Queue scheduie, no wait)
25 (Partition status)
99 (Program status)

L G U3 L LA L L D LA s L L

(7

PTOP

ACEPT
FINIS
GET

PCLOS
PCONT
PNRPY.
POPEN
PREAD
PWRIT
REJCT

P O O O Y

RDBA

all RDBA messages

—
o

RFA

DAPCS /DXPO
DCLOS/DXCLO
DCONT
DERET/DXCRE
DLOCF /DXLOC
DNAME
DOPEN
DPOSN/DXPOS
DPURG
DREAD/DXREA
DSTAT
DWIND
DWRIT/DXWRI

[ W R N N e N e s e O S
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Table 7-1, DS,/1000-IV Message Summary {Continued)

Service Type

Cali or Command

Utilities

DLGNS
DLGOF
DLGON
DMESG
DMESS
DRODE
<DSERRD
FLOAD
GNODE
SEGLD
WHAT

mgmmmqqq
=]
[+

none

w B
3
w

Remote 1/0O
Mapping

all remote messages

Lo

TRANSPARENT FILE
ACCESS (DS
TRANSFARENCY)

all transparent file access messages

et
N

REMAT

AT

CL
CR
DE
DL
bu
FL
10
LI
LO
PL
PU
Qu
QW
RN
RW
sb
St
50
ST
SW

TR

OhoLn O o B R A O L W WD WD LA LA O LA ) O LA )

3

-

k

=1
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{
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3
F -
Transparent File Access Server (TRFAS) Header
i REQUEST REPLY
fjﬁ word _ word
0 stream word 14 0 stream word 14
s 1 transaction sequence number 1 transaction sequence number
3 2 - source node # 2 source node #
"3 _
3 destinaticn node # 3 destination node §

3 4 ECOD? 4 ECOD1
T?? 8 Ecope 5 ECOD2
_ g reporting node # ElA reporting node #
”gi TiN|R|F{sub-level| qual level TIR|R]|F isub~levell gual level
3 8 MA send saq # g © MA gend seq #
o 9 MA receive seq # <] © MA recelve seq #
' .
- 10 MA zaneel Tlags 10 MA cancel Tlags
‘7 11 loop counter 11 loop counter
-
. 12 Sre sessn dst sessn 12 sre sessn dst sessn
T
i 13 . 13 error
I 14 14 A-register on exec error
P | |

15 request-specific 15 B~register on exec error
= § - parameters —
- 16 1€ password
A 17 17 not used
LN

18 session ID
:W?
i
' request-specific are described on the following pages.
s parameters {words 13 through 17) Fach request type has a specific code
e associated with it, as shown in the
;gi_ following table.
C B
x
E




RTE~RTE DS/ 1000-IV Compatible Headers

7-18

TRFAS Request Types and Codes

Request Type

Code

digk read

- disk write
logon
logaff
close file
dige info
fstat
password
D.RTR request

L BT I N TP TRy

b
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i3
i4
13
16

17

13
14
15
16

17

Request-Specific Parameters

Disk Read (request code 1)
and Disk Write {(reguest code 2)

RTE-RTE DS/1000-1V Compatible Headers

password

request code

lu

length

track

sector

Logoen {(request code 3) and

Logoff (request code 4)

reserved

request code g

session ID

resarved

resarved
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13

14

15

18

17

132

14

15

16

17

13

14

15

18

17

Close File

reserved

5 (request code}

reserved

reserved

regerved

Dise Info

reserved

6 (request code)

lu

reserved

reserved

F=tat

resarved

T (request code)

format code

opiion word

regserved

R

N

ey

oy

e
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Password
13 reserved
148 (reguest code)
15 reserved
16 reserved
17 resarved

D.RTR Funetion

13 31418
14 1
15 code
16 o
17 0
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REQUEST
word

0 siream word 81
1 transaction seq #

2 source node #

3 destination node ¥

4 ECOD1

5 ECOD2

8 reporting nede #
TINIR|[F|sub~leveljerr qual|lievel
8 MA send seq #

sl MA receive seq #
10 MA cancel flags

11 loop counter
12| sre session dest session
13 maximum line length
14 1] (new request flag)
15
16.“ name filter N
1T B N
18 magster securilty code
18
20 tvpe

7-12

DLIST
REPLY
word

0 stream word 01
1 transaction seq #

2 source node #

3 destination node #

4 ECCD1

5 ECOD2

6|A reporting node #
T{R|R|f sub-levellerr qualllevel
8 MA send seq #

] MA receive seq #

to MA cancel flags

11 loop counter

12} src session dest session
i3 status

14 actual line length

15 ({brout=coroutine address)

16

17~* name Tilter 7]
18 N n
19 master security code

el crn
21 type

{continued on next page)

1
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24
Z5
28
27

28

Current disc lu through # directery tracks area
is stored in request message, afTter Tirst time.
te continue listings from multiple requesters.

Status {word 13 of reply) is O when done.

RTE-RTE DS/1000-1V Compatible Headers

(DLIST REPLY, continued)

current disc lu

current dise track

currant secior

displacement in buffer

§ sactors/track

displacement in directory lu

# directory tracks

of reply (words 22 through 28}
In this manner, DLIST is able
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724

POPEN
REQUEST REPLY
word word
0 stream word 04 0 stream word 04
1 transaction seq # 1 transaction seq #
2 source node § 2 source node #
3 destination node # 3 destination node §
4 ECODH 4 ECOD1
5 Ecopz 5 ECob2
8 reporting node # SlA reporting node #
TiNiRIF{sub-leveljerr qual|level TIRIR[F |sub~level]err qual;level
8 MA send sey # 8 MA send seq #
S MA receive seq # 2 MA receive seq #
10 MA cancel Tlags 10 MA cancel flags
11 loop couﬁter 11 loop counter
12} src sessien dest session 12} src session dest session
13[ffle! reserved 1 {Feode) 1217F!  reserved 1 {fcode)
14 14 slave program id
15 B program name N 1% slave 1/0 class#
16 B ; 16 reserved
17 tag 1] 17 tag [1]
18 tag (2] - 18 tag [2]
19 tag [3] 19 tag [3]
: tag [4] through tag [18] : ) tag {4] through tag {18] :
a5 tag [19] 38 tag [19]
a8 tag [20] 285 tag [20]

1

£1

3
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Program name is the S-character program name followed by an ASCII blank.
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PREAD

REQUEST
word
0 stream word _ 04
1 transaction seq £
2 source node §
3 destination node #
4 ECOD1
5 ECOD2
& reporting node #
TIN Fisub~level|err qualjlevel
8 MA send seq #
8 MA receive seq #
10 MA cancel flags
11 leop counter
121 src session dest session
13iFF] reserved 2 {fcode)
14 program 1D
18 1/0 class #
16 len
17 tag [1]
18 tag [2]
19 tag (3]
- tag [4] through tag [18] :
35 tag [19]
36 tag [20]

REPLY
word
0 stream word 04
1 transaction seq #
2 source node #
3 destination node #
4 ECOD1
5 ECcoD2
BiA reporting node #
TR |RIF |sub~level jerr qual|level
8 MA send seq §
8 MA receive seq #
10 MA cancel flags
11 loop counter
12] sr¢ session dest sessien
13{ff] reserved 2 {fcode)
14 slave program ID
15 slave I/0 class#
16 reserved
17 tag {1}
18 tag {2]
19 tag [3]
) tag [4] through tag [18] :
35 tag [18]
36 tag {20]

sy
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PWRIT

REQUEST
we rd

0 stream word 04
1 transaction seq #

2 soursce node ¥

3 destination node #

4 ECoDs

5 ECoB2

1] reporting node #

TiNIR |Fisub-level |err qual|level
8 MA send seq #

a MA receive seq #
10 | MA cancel flags
1 ioep counter

12| sr¢ session

dest session

13(FF reserved 3 {fcode)
i4 pregram 1D
15 1/0 e¢lass #
16 len
17 tag [1])
i8 tag [2]
19 tag [3]
- tag [4] through tag [18] -
35 tag [18])
36 tag [20]

RTE-RTE DS/1000-IV Compatible Headers

REPLY
waord
0 stream word 04
i transaction seq #
yd sourte node #
3 destination node #
4 ECODT
8 ECon2
8iA reporting node #
TIR Fisub-leveljerr gualjlevel
8 MA send seq #
S MA receive seq #
10 MA cancel flags
11 loep counter

12] sre session

dest session

13{ff{ reserved 3 (feode)
14 slave program ID
15 slave 1/0 class #
18 resarved
17 tag [1]
18 tag [2]
19 tag [3]
= tag [4] through tag [18] -
ag tag |18}
as tag [20]

727
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El

PCONT t
REQUEST REPLY T
wo rd . word ki
0 - stream word 04 0 stream word 04 ;1
1 transaction seq # 1 transaction sag #
(il
2 source node # 2 source node # il
3 destination node # 3 destination node # =
P ECOD? a ECOD1 |
5 ECOD2 5 gcobz i}
8 reporting node # 6|a reporting node # et
W
TIN{R|F {sub~leveljerr qualilevel Ti{RIR|F[sub-level|err qual|level
P’
Sl
8 MA send seq # 8 MA send seg # w
9 MA receive seq # 8 _ MA receive sag # . 57
E LN
10 MA capcel flags 10 MA canecel Tlags
(E‘:
11 loop counter 11 loop counter et
121 src sesgion dest session 12| gre sesgion dest cession g
L
13]F¢ reserved 4 (feode) 13{ff| reserved 4 (feode)
2.0
14 program ID 14 slave program ID LA
15 1/0 class# 18! slave program I1/C class# ¢
el ]
15 reserved 16 reserved
17 tag {1] 17 tag [1] o
18 tag [z} i8 tag [2] By
[ %N
1% tag IB} 18 tag [3] s
- R
- "E
~  tag [4] through tag [18] - ~  tag [4] through tag [18] - .
- - - - 7
h'-?_!‘.
35 tag [19] 35 tag [198} o
36 tag [20]} 36 tag [20] S

®oL

[y

e
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1 . PCLOS
ﬂ REQUEST REPLY
: word word
j ¢ stream word . G4 ¢ G40004
1 transaction seq # 4 transaction seg #
3 2 source node # 2 source node #
3 3 destination node # 3 degtination node #
4 ECOD1 4 ECODt
3 5 ECOD2 5 ECOD2
a & reporting node # GiA reporting node #
| TIN§R|F |sub-ievel {err gual!level 7TIR|{RIF|sub~levellerr quallievel

3 8 MA send seq # 8 MA send seq #
3 e MA receive seq # g MA receive s.éq ¥

- 10 MA cancel Tlags 10 MA canée]..f‘]“.ags.
E H loop counter 11 loop coun{er
E 12| srec session dest session 12| sre session dest session

| 131Ff| reserved 5 {fTcode} 13jff! reserved 5 {fcede)

E 14 program ID 14 slave program ID
B 1% 1/0 class # 15} elave program I1/0 class #
=

1

CURU VI VI TR VT T
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RTE-RTE DS/ 1000-1V Compatible Headers

FINIS
REQUEST REPLY
word word

0 stream word _ 64 0 stream werd 04
1 transaction seq # 1 transaction seq #
2 source node # e source node #
3 destination node # 3 destination node #
4 ECOD1 4 £ECOb1
5 ECOD2 5 ECODZ
] reporting node § & |A reporting node #
TIN|RIF |sub-level jerr qualllevel TIR|RIFlsub-leveljerr qualilevel
8 MA send seq ¥ 8 MA zend seq #
9 MA receive seq # 9 _ MA receive seq #
10 MA cancel flags 10 MA cancel flags
11 loop counter 11 _loop counter
121 sre session dest session 12| srec session dest session
13if¥{ reserved 1 8 (feode) 13{FF| reserved 1 5 {fcode)
14 program ID 74 slave preogram ID
15 I/0 class # 15 slave program 1/0 class #

Bit 7 in the FCODE word is set to indicate FINIS.
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'i. =g boid

werd

SLAVE OFF (REMAT)

REQUEST

o

stream word 04

transaction seq §

383

source node #

® !'
i

destination node £

ECOD1

om

ECoD2

e
[0}

reporiing node #

sub-level jerr quallevel

MA send seq #

o

MA receive seq #

10

MA cancel Tlags

1)

11

loop counter

121 sre¢ session

dest session

reserved 6 {fcode)

‘ 131FfF

s 14

%g 1S-
16

program name

WO R I

UV I

RTE-RTE D3/1000-IV Compatible Headers

REPLY
wo rd
] stream word 04
1 transaction seq #
2 source node #
3 destination node #
4 ECOM
5 ECCOD2
E|A reporting node §
TIRIR sub-level err_qual lavel
8 MA send seq #
8 MA receive seq #
10 . MA cancel flags
11 loop counter
2] sre¢ session dest session
12|Ff resefved & (fcode)

7+31




RTE-RTE DS/1000-IV Compatible Headers

SLAVE LIST (REMAT)

REQUEST
word
o streazm word . 04
1 transaction seq #
2 source node #
3 destination node #
4 ECOD1
5 ECOD2
& reporting node #
TINIR sub~levellerr gualilevel
8 Mﬁ send seq #
8 MA .re(_:lei:v& seq #
10 MA cancel flags
11 locp counter
12| src session dest session
13|fF{ reserved 7 {fcode)

7-32

REPLY
werd
G siream word 04
1 transaction seq #
2 source node #
3 destination node #
4 ECOD1
5 ECOD2
GlA reporting node #
T|RiR|F|sub~levelierr qual|level
8 MA send seq #
g MA receive seq #
10 ﬁ& ;ancel flags
11 loop counter
12| src session dest eession
13[ff} reserved 7 {fecode)

¥
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RTE-RTE DS/1000~1V Compatible Headers

DEXEC 1 (Remote Read)

AWK

1§

3 REQUEST REPLY

-3 word word

3 ER stream word _ 05 0 stream word 05

1 tranzaction seq # 1 transaction seq #

3 2 source node # 2 source node #

E 3 destination node # 3 destiration node #

. 4 ECOoD 4 ECOD1

3 5 £cob2 s ECOD2

;Eg' & reporting node # GlA reporting node #

'- _ : TINIR}IF]sub-level jerr qualllevel TiRIR{Flsub-leveljerr gqualilevel

E 8 MA send seq # | & .. MA send seq #

E g MA receive seq # 9 MA receive seq #

; ~ 10 MA cancel flags 10 MA cancel flags

*& 11 loop counier 11 loop ccﬁnter

E 12| src session dest session i2{ sre session dest session
13 1 (code)

E 14 cnwd [1]

E 15 enwd (2]

. 16 bufl

E 17 prml

E 18 prm2

] 19 ¢ {place holder)

E 20 keywd
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RTE-RTE D&/1000-1V Compatible Headers

DEXEC 2 (Remote Write)

REQUEST
word
o stream word oS
1 transaction seq #
2 source node #
3 destination node #
4 ECOD1
5 gcob2
& reaperting node §
TINIRIF lsub=laeveljerr qual|level
8 MA send seq #
g . mA fgcgive seq #
19 MA cancel flags
111 leop counter
12} src session dast seesiocn
13 2 (code)
14 enwd (1]
15 enwd [2]
186 buf'l
17 prmt
18 pro2
18 0 (place holder)
20 keywd

REPLY
word
G stream word Q5
1 transaction seq #
2 source node #
3 destination node #
4 ECCD1
5 ECOD2
ElA reporting node #
TiR|RiF |sub~levellerr qual!level
| 8 MA send seq #
ol MA recaive seq #
10 | MA cancel flags
11 ldop counter
12 src session dest sessioﬁ

I1/0 status is returned in ECODY and to the called in the A-register.
Transmission log is returned in ECOD2 and to the caller in the B-Register.
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g
i

word

o

RTE-RTE DS/1000-IV Compatible Headers

DEXEC 3 (Remote 1/0 Control)

REQUEST

stream word [#35)

transaction seg #

source node #

destination node #

ECOD1

Wil el

10

i1

iz

-

13

14

15

16

17

18

18

i#“-:m

20

Ut

ECOD2

reperiing node #

RiF |sub-level jerr gqualllevel

MA send seq #

MA receive seq #

MA cancel fTlags

locp counter

src session dest session

3 {code)

cnwd [1]

cnwd [2]

p1

p3

pé

pe

keywd

REPLY
word :

0 stream Wword 05
i transaction seq #

2 source node #

3 destination node #

4 ECODY

5 ECODZ

€A reperting node #
TIRIR{F {sub-level jerr qualllevel
8 MA send seq #

=} HA receive seq #
1c .MA cancel flags
11 loop counter
12{ sre session des{ session

I/0 status is returned in ECOD! and to the caller in the A-Register. The
contents of B-register ECCD2 are meaningless.




RTE-RTE DS/1000-IV Compatible Headers

DEXEC 13 (Remote 1/0 Status)

REQUEST
word

0 stream word _ ¢13
1 transaction seq #

2 source node #

2 destination node ¥

4 ECOD1

5 ECCD2

g reporting node #

T RIF {sub~levelferr qual}level
8 MA send seq #

| . _MA receive seq #

10 MA cancel flags

1 loop eountier

12] src session dest gession
13 15 {code)

14 enwd [1]

15 enwd [2]

16 0

17 place holder

18 O/ {z-buffer length)

19 place helder
20 g

X |

B

REPLY
word
0 stream word 05
1 trangaction seg #
2 source node #
3 destination ncde #
4 ECOm
5 ECOD2
GiA reporting node #
7 RIF jsub~levelierr qualjlevel
8 MA send seq #
;'9 ) MA receive seq #
10 MA cancel flags
M .locp cauntér
12| sre session dest session
132 stal
14 sta2
15 stald
16 stad

A- and B~Registers {ECOD1/ECODZ)} contain negative word count of z-buffer status
information when the status request is executed in an RTE-L node.
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UL VR L U UV T VT 1 1R T P ]

DEXEC 10 (Immediate Schedule, No Wait)

REQUEST
word
o stream word _ 05
1 transaction seq #
r'd source node #
3 destination node #
4 ECOD1Y
5 ECOD2
& reperting node #
TiNiR[F{sub-level jerr guallleve)
8 MA send seq #
9 MA recaive seg #
10 MA cancel flags
11 loop counter
12} src session dest session
13 12 (code)
14
15 program name "
16'm 7
17 prml
18 prme
19 prm3
20 prmnd
21 prms
z2 bufr
23 bufl

RTE-RTE DS/1000-1V Compatible Headers

REPLY
word
0 stiream werd 05
1 transaction seq §
2 source node #
3 destination node #
4 ECODT |
8 ECoD2
ElA reperting node §
TIRIR|F {sub-levellerr gualilevel
8 MA send seq #
8 MA receive seq #
10 MA cancel flagé
1" loop counter
52 sre¢ session dest session

¥

-37




RTE~RTE DS/1000-IV Compatible Headers

ECOD1 contains program status, which is returned to the caller in the P
A-Regisier.

Program name is the S-character program name followed by an ASCII blank. _
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il wal

el I oW ow wl

ig/

DEXEC 11 {(Remote Time Request)

REQUEST
word
0 stream word 03
1 transaction seq #
2 source node #
2 destination node #
4 ECOD1
5 Ecoh2
& reporting node #
TINIR|Fjsub=level jerr gualilevel
8 MA send seq #
g MA recelive seq #-
10 MA cancel flags
111 loop counter
12! src session dest session
13 13 (code)
14
is -
place holders ]
16 for reply
17." o
18-“ -

RTE-RTE D5/1000-1V Compatible Headers

REPLY
word
o stream word 03
1 transaction seq §
2 source node #
3 destination node #
4 ECODY
g ECOD2
8{A reporting node #
7 RiF|sub~level |err qual|level
8 MA send seq #
9 MA receive seq #
10 MA cancel flags
11 loop counter
12 srec session dest session
i3 time [1]
14 time [2]
15 time [3]
18 time [4]
17 time [S]
1B year




RTE-RTE DS/1000~1V Compatible Headers

DEXEC 12 (Remote Timed Program Schedule)

REQUEST
word
g straan word g5
1 transaction seq #
2 source node F
3 destination node #
4 ECOD1
5 ECOD2
& reporting node
T RiFisub~level jerr gual|level
8 MA send seq #
9 .~ MA receive seq #
10 MA cancel Tlags
11 leop counter
12} src session dest session
13 {4 {code)
14
15“ program name B
15.h ]
17 resl
18 mtple
19 ofst/hrs
20 mins
21 secs
22 msecs

REPLY
word
Q stream word 0s
1 transaction seq #
2 source node #
3 destination node #
4 ECOD1
5 ECOD2
GIA reporting node #
TIR|R{F {zub-level jaerr qual]level
8 A send seq ¥
:'9 MA receive seq #
10 MA cancel flags
11 loop counter
12} src session dest session

Program name is the S-character program followed by an ASCII blank.

. 1=-40
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wo rd

DEXEC 25 (Remote Partition Status)

REQUEST

gtream word 05

transaction seq #

source node #

destination node #

ECODY

ECOD2

reporting node #

sub~level larr qual|level

MA send seq #

MA receive seq #

1Q

b

MA cancel flags

11

loop counter

12] sre¢ session

dest session

13

31 {code)

14

part

15
16
17

18

place holders

for reply —

O W b W o W ow W w w @
|

}

Y

RTE~RTE DS/1800-1V Compatible Headers

REPLY
word
9 stream word o5
} transaction seq §#
2 source node #
3 destination node #
4 ECoD
5 ECoD2
BiA reporting node §
T|R|R|F|sub-levelierr quallleval
g MA send seq #
g MA receive seq #
10 MA cancel flégs
1i ivop counter
i2 srﬁ session dest session
13 page
14 poum
15 stat
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RTE-RTE DS/1000-IV Compatible Headers

DEXEC 99 (Remote Program Status)

REQUEST
word

0 stream word o5
1 transaction seq #

2 source node #

3 destination node #

4 ECQDY

5 ECOD2

6 reporting node #

7 RIF |sub~leveljerr qualjlevel
B MA send seq #

9 .~ ... .MA receive geq ¥
10 MA cancel flags
1t loop counter
127 src session dest seesion
13 143 (code)
14
15‘~ program name B
18 [ B
1T stat

REPLY
word
o stream word 173
1 transactiion seq #
2 source node #
3 destination node #
4 ECOD1
5 ECOD2
GlA reporting node #
TiR{R|F{sub~levellerr qual}level
8 MA send seq #
9'_ _”   MA receive seq #
10 '_ ﬁA cancel fTlags
11 locp counter
12} sre session dest session
13 stat

FCOD1 contains program which is returned to the caller in the A-Repgister.

ECOD2 = B, which is returned to the czller in the B-Register.

If an error

occurred ECOD1/A (register A) contains the ASCII characters DS, and ECOD2
(register B} contains numeric -1. The sign bit of ECOD3 = 0.

Program name is the $-character preogram name feollowed by an ASCII blank.
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E ' RTE-RTE D$/1000-1V Compatible Headers

A DEXEC 6 (Remote Program Termination)
REQUEST REPLY
word _ word
0 strean word 08 0 stream * 4000
1 transaction seq # 1 transaction seq #
2 source node # 2 source node #
;Ea 3 destination node # 3 destiration node #
i 4 ECOD1 4 ECOD1
Zga 5 ECOD2 5 ECOD2
?gi 6 reporting node # 8lA reporting node #
H_ TiNIR|Fisub-level|err gqual)level TiRIRIFisub~laveljerr qual|level
:§i a MA send seq # 8 MA send seq #
g MA receivelseq ¥ 8 MA receive seq #
— 10 MA cancel flags 10 MA cancel flags
ifi 1" loop counter ' 11 loop counter
?Ea 12! src session dest session 12| src session dest session
; 13 & (code)
o,
a 15 B program name N
igg 17 numb
iE 18 opt
| 18 op2
20  op3
E 21 op4
| 22 opd

This requesit is originated on stream 5, bui may be requeuved onto stream 3 at the
destination node if EXECM determines that the specified program is not EXECM’s
son.

T=43



RTE-RTE DS/1300-1V Compatible Headers
Program name is the S-character program name followed by an ASCII blank.

The value of opl through op5 are meaningless when numb {word 17)
is greater than 0.
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wo rd

RTE-RTE DS/1000-FV Compatible Headers

DEXEC 9 (limmediate Schedule, Wait)

REQUEST

stream word 03

transaction seq #

source node §

destination node #

ECOD1

ECOD2

reporting node #

R|Fisub-level [err qual{level

Gl wed Gl dad ad feld led o) s

MA send seq #

122

MA receive seq ¥

o 10 MA cancel flags

“““'q

-Ea 1A loop counter

Ei 12| sre session dest session
12 11 {code)

I

: 14

E 15 program name

. ie

"E 17 prei

;Eg 18 PIme

. 19 pru3

igi 20 prma

{33 21 prms
22 bufr

8

bufi (place holder)

REPLY

word

0 stream word 03

1 transaction seq #

2 source node §

3 destination node #

4 ECoD

S ECOD2

BlA reporting node #

TIRIRIF isub~leveljerr gualllevel

B MA send seq #

8 MA receive éeq'# B

10 MA cancel ?iééé_i

11 leap counter

12| src session dest session
13 prmil

14 prmz

18 prmd
I15 prmé

17 prms




RTE-RTE DS/1000~-TV Compatible Hezders e

Program name is the 5-character program followed by an ASCII blank. P
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RTE-RTE DS/1000-1V Compatible Headers

DEXEC 23 {(Queue Schedule, Wait)

REQUEST
word
0 stream word 03
1 transaction seq #
2 source node #
3 destination node #
4 ECODT
5 ECOD2
& reporting node #
TIN{R|F]lsub-level jerr qual|level
B MA send seq #
s MA receive seq #
10 MA cancel flags
11 .loop counter
12| sre¢ session dest segsion
13 27 {code)
14
1% B program hame a
ie B ”
17 prmi
18 prug
12 prm3
20 prmé
21 prmS
z2e bufr {place holder)
23 bufi

REPLY
word
0 stream word 03
1 transaction seq #
2 source node #
3 destination node §#
4 £CoD1
5 “ECOD2
BiA reporting node §
TIRIR|F jsub~-lavelierr gualilevel
8 MA send seq #
g MA receive seq ¥
10 MA cancel flﬁgs
11 loop counter
12] srec session- dest session
13 ormi
14 prme
15 prm3
18 pring
17 pre5




RTE-RTE DS/1000-1V Compatible Hezders

Program name is the 5-character program name followed by an ASCII blank.
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RTE-RTE D5/1080~1V Compatible Headers

DEXEC 24 (Queue Schedule, No Wait)

‘E REQUEST REPLY

word - word

"E 0 stream word _ 03 0 stream word £3

1 transaction seq # 1 transaction seq #

E 2 source node # 2 source node #

‘E 3 destination node # 3 destination node #

4 ECOD1 4  ECOD1
5 EcoD2 g ECOD2

§ 5] reporting node # A reporting node #

TiNIRIF isub-level |err gqualilevel TIRIR{F jsub~levelierr qualjlevel

E 8 MA send segq # 8 MA send seq #

E g MA receive seq # ' 2 MA receive seq #

.. B 10 MA cancel flags : 10 M4 cancel flags

EZ- 11 loop counter 11 losp counter

E 12| src session dest session 12} src session dest session
13 30 (ecode)

-,

i_'_g 14

“% ?5[ program name :

o .

—

B 17 prmi

E 18 prma

19 prm3

j 20 ored

“E 21 nrms

) 22 bufr

- 23 bufl {place holder)
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RTE-RTE DS/1000-1V Compatible Headers

Program name is the S~character program name followed by an ASCII blank.
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il dal

word

REQUEST

DPURG

il

stream word

08

{ransaction seq #

n

source node #

3 destination node #

4 ECoDt

] EcoDz

> reporting nede #

TIiN sub~-level [err qualilevel

MA send seq #

MA receive seq #

10

MA cancel flags

=l

11

loop counter

12} src session

dest session

13 000010
e
- 14
:Eg 15 file name
' 16
X 17 er{1]
f;i 18 ID segment address
el
19 secy

RTE~-RTE DS/1000~IV Compatible Headers

REPLY
word
0 stream word 06
1 transaction seq #
2 source node #
2 destination node #
4 ECOD1
5 ECob2
GlA reporting node #
TiRiIR|F isub-levellerr gual lsvel
8 ‘MA send seg #
a MA receive seqg #
10 MA cancel fiégs
11 loop counter
ig2] src session dest session

Frogram name ie the S-character program name fTollowed by an ASCII blank.
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RTE-RTE D5/1000-FV Compatible Headers

REQUE$T
word
0 stream word 08
1 transaction seq #
2 source node #
3 destination node #
4 ECOD1
5 ECoD2
& reporting node #
T RiFisub-~levellerr quallievel
8 " MA send seq #
9 MA receive seq §
10 "MA cancel flags
11 lobb counter
12} sre sessien dest session
13 00co0e
14
15 file name 7
16 -
17 er{1]
18 ID segment address
12 secu
20 _ epin

DOPEN

=y

REPLY
word
0 stream word 08
1 transaction seq ¥
2 source node #
3 destination node #
4 ECOD1
S ECODZ
8ia reperting node #
T RIFlsub=level {err gualflevel
8 MA send seq #
8 Ma fegeive seq §
10} MA cancel flags
11 icop counter
12] src gession dest session
i3 entry number

o g -

w0

B@Y

¢

ol

Py

ki

e

am

1=

=

B
e




RTE~RTE DS/1000~1V Compatibie Headers

DWRIT
j ' REQUEST REPLY
et word word
“‘3 0 stream word 2] 0 gtream word 06
“’ 1 transaction seq # 3 transaction seq #
:3 2 source node § 2 source node #
a 3 destination node # 3 destination node #
L 4 ECOD! 4 ECOD1
5 £coDe 5 EcoD2
& reporting node # 614 reporting node #
TIN|R[Flsub-level{err qualilevel TiR sub-level lerr qualilevel
8 MA send seq § 8 MA send. seq #
E 8 MA receive sen # 9 MA receive .seé #
___r 10 MA cancel flags 10 MA ca.nc:e-l f‘lags
i‘ i1 loop ecounter 11 loop c:ouﬁter
12| sr¢ session dest session 12} sre session dest session
_ 13 000014
E 14 deb[1]
“E 15 deb|[2]
o | 16 deb[3]
E 17 len
18 num

TYRY
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RTE-RTE D5/1000-IV Compatible Headers

DREAD

REQUEST
word
o stream word 06
1 transaction seq #
2 source node #
2 destination node #
4 £ECOD1
5 ECoD2
6 reporting node #
7 R{F|sub-levellerr qual{level
8 MA send seq #
g .ﬁﬁ receive seq #
10 MA cancel Tlags
11 loop counter
12} src session dest session
13 2oco1
14 deb{1]
15 deb{2]
16 deb[3]
17 len
18 fum

REPLY
word
0 stream word 06
1 trangsaction seq #
2 source node # -
3 destination node #
4 ECCD1
5 £CcoD2
6lA reperting node #
TIR(R|Fisub-levellerr qual|level
8 MA send seq #
8 MA receive seq #
fG MA cancel flags
11 locp counter
12} src session dest session
i3 len {transmission log}
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RTE-RTE DS/1000-1V Compatible Headers

3. DPOSN
3 . REQUEST REPLY
word word
”E 0 stream word 06 0 stream word g6
i 1 transaction seq # 1 transaction seq #
E 2 source node # 2 source node §
3 2 destination node # 3 destination node #
4 ECOD 4 ECOD1
E 5 ECoD2 5 rcobz
& reporting node # G1A reperting node #
TIN{R{Fisub-leveljerr qualilevel TR sub-leveljerr gual|llevel
fﬁ 8 MA send seq # = MA send seq #
-} MA receive seq # L - MA re_e.:ei.ve seq ¥
- 10 MA cancel flags 10 MA cancel flags
?-l-t 11 loop counter 11 loop counter
E 12| src session dest session 12| sr¢ session dest session
| 13 Qo007
—
- 14 deb(1]
E 15 deniz]
) 16 deb |31
- pom
-g 17 nur
E 18 rec

lwi

¥

i

;

i8] ey
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RTE~RTE DS/1000-1IV Compatible Headers

DWIND
REQUEST REPLY
word wo rd

0 stream word 08 0 stream word 08
| transaction seq # 1 transaction seq #
2 source node # 2 source node #
3 destination node ¥ 3 destination node #
4 ECOD1 4 ECOD1
5 ECOD2 5 ECoD2
6 reporting node # GtA reporting node #
TINIRIF {sub~levelierr gqualjlevel TIRIR{F sub-levelierr qualjlevel
8 - MA sgnd_seq # 3 MA send seq #
9 . Mﬁ fgqgive seq # .9_ MA receive.seq #
i0 .  MA cancel flags 10 MA cancel Tiags
11 loop counter 11 losp counter
12| sre sesasion dest session 12| sre session dest sesgion
13 000013 |
14 deb[t]
18 decbf2]
18 debf3]

1-56
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RTE~RTE DS/1000~1V Compatible Headers

DNAME
REQUEST REFLY
word wo rd :

0 st.ream word 08 g siream word 05

1 transaction seq # 1 transaction seq #

2 source node # 2 source node §

3 destination node # 3 destination node #

4 ECOD1 4 ECQOD

5 ECOD2 5 ECOD2

g reporting node # BlA reporting node §
. T Rifisvub-level jerr qualilevel TIR sub-level |err qualllevel
j 8 MA send seq § 8 MA send seqg #
g 9 MA receive seq # g MA receive seq #
.w" 10 MA cancel flags 10 MA cancel flags
5:' R loop counter 11 loop counter
E 12| src session dest session 12{ src session dest session
‘q; 13 agGoos
A ‘4
g 15 3 file name B
18] -
E 17 er{1]
:E 18 id segment address
- 18 secu
= B
E 21 B nname B

22 B 7]

7=57




RTE-RTE DS/1000~IV Compatible Headers

DCONT

REQUEST
word

D stream word 06
1 transaction seq #

2 source node #

3 destination node #

4 gcodi

5 ECoD2

& reporting node #

T R|F [sub~leveljerr qual{ievel
8 MA send seq #

al MA receive seq #

10 MA cancel flags

11 loop counter

12| src sassgion dest session
13 oceobz

14 deb[1]

15 deb[2]
18 deb{3}

17 con't

18 con2

7-58

REPLY
word

0 gtream word oe
1 transaction seq #

2 source node ¥

3 destination node #

4 ECOD1

s ECopg

1A reporting node #
TIR|R|F{sub~levelierr qual|level
8 MA send seq £

9 MA recelive seq #
10 MA cancel flags
11 loop counter
121 sre session dest session

B
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A RTE-RTE DS$/1000-IV Compatible Headers

a1 DLOCF
REQUEST REPLY
word werd
¢ stream werd 06 o stream word 06
i transaction seq # 1 transaction seag £
B 2 source node # 2 source node #
-ﬁg 3 destinaticon node # 3 destination node #
i 4 ECOD1 4 ECOD1
5 Ecobe 5 ECoD2
& reporting node # BiA reporting node #
TINIR{F{sub=levelierr gualjlevel TIR{R]|F [sub-level jerr gqual]level
8 MA send seq # 8 MA send éeq #
E 9 MA receive seq ¥ 8 MA rec.:ei.ve seg #
’ B 10 MA cancel flags | 10 M& cancel 'Flﬁgs
i 11 icop counter 11 loop counter
% 12| src session dest session 12 srr.:u session dest session
" i3 _ 000004 i3 rec
oy
. 14 debl1] 14 rb
i 15 deb[2] 15 off
S 6 deb[3] 18 sec
e 17 1u
18 ) ty
18 recsz

5
E

i

UVRN S Y
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RTE-RTE DS/1000~1V Compatible Headers

DAPQOS

REQUEST
word
ol stream word 08
1 transaction seq #
2 source node #
3 destination node #
4 ECODA
5 ECODZ
& reperting node #
TIN|{R{F jsub-levelierr qualjlevel
8 MA send seq #
9 | ‘MA receive seq #
10 MA.cancel flags
11 loop tounter

i2! src sessien dest session

13 000000
14 debit]
15 debi2]
18  deb[3]
iT rec
18 rb

19 off

1-60

REPLY
word :
0 stream word o8
1 transaction seq #
2 source node §
3 destination node #
4 ECOD1
5 gcoD2
8iA reporting node #
7IR|R|F |sub-level jerr qual|level
& MA send seyq #
cI MA receive seq ¥
10 MA cancel flags
11 loop counter
12] gre session dest session

1

1

n
1

PR

)

Hu
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X RTE-RTE DS/1000-IV Compatible Headers

S DSTAT
3; REQUEST REPLY
., word word
Tﬁ 0 stream word 08 @ stream word 05
X .

1 transaction seq § 1 transaction seq #
:ﬁ 2 source node # 2 source node #
Tﬁg 3 destination node # 2 destination node §
i

4 gEcom 4 ECOD1
A 5 | ECOD2 5 ECOD2
15? 3] reporting node # BiA reparting node #
7l

TINIR(Fisub-leveljarr qualilevel T{Ri{R[Fisub-level jerr gualilevel
3 8 MA send seq # 8 MA send seq #
Ej .9 MA receive seq # 8 MA receive seqg #
i 10 MA cancel Tlags 10 ﬁA cancel fiﬁgé.
0 ; -
b 11 loup counter 1% loop counter
Ty 12| src session dest session 12! sre sassion dest sassion

13 0006012
i-z 14

—~ place holders for reply —

T 15
a
.
.
]
Tl
- ik .
.

w3

14

761




RTE-RTE DS/1000-1V Compatible Headers

DCLOS
REQUEST REPLY
word word :
3 siream word 06 0 stream word [#1]
i transaction seq # 1 transaction seq #
2 source node # 2 source node #
3 destination node # 3 destination node #
4 ECOD 4 ECOD1
5 £Cobz2 5 ECODZ
6 reporting node # 8|A reporting nede #
TIN|RIF {sub-levelferr quallevel TIR sub-levelijerr qual]level
B MA send seq # 8 MA send seg #
9 MA receive seq # L MA receive seqg #
10 MA.cancel flags .‘I;’J MA cancel flags
11 loob counter 11 loop counter
12| src session dest session 12t src session dest session
13 000001
14 deb{t]
15 debl2]
18 deb[3]
17 trun
7=-62

354 4
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RTE-RTE DS/1000-IV Compatible Headers

DCRET
REQUEST REPLY
word word

0 stream word 06 0 stream word 08
1 transaction seq # 1 transaction seg #
2 source node # 2 sourcee node #
3 destination node # 3 destination node §
4 ECODY 4 ECOD1
5 ECODZ 5 ECcopz
B reporting node # ElA reporting node #
TINIR|F |sub-level |err gqualilevel TIR|R|F |sub~level|err qual|level
8 MA send seq # 8 MA send zeq #
g MA receive seq # 8 MA receive.éé§“#
10 MA cancel flags 10 MA cancel Flééé
11 loop counter 11 loop counter
12| src session dest éession i2 Esrc session dest session
13 0000403 13 entry number
14
15.- file name B
18.“ R
17 erl1}
18 ID segment address
18 secy
20 size(1]
21 size(2]
22 type

wy

-63



RIE-RTE DS/1000-1IV Compatible Headers

REQUEST
word
0 stream word o7
1 transaction seq #
2 source node #
3 destination node £
4 ECOD?
5 ECOD2
& reporting node ¥
TIN|RIF [sub-level|err gqual|level
8 MA send seq #
8 _f_Mﬁ_receive seq #
10 MA cancel flags
11 loop counter
12§ src session dest séésion
13 command length (bytes)
- command {ASCII) -
1
=64

REMOTE OPERATOR REQUESTS

REPLY
word
0 streamn word 07
1 transaction seq #
2 source node #
3 destination node #
4 ECob1
g ECOD2
G1A reporting node #
7IRIR|F|sub-levelierr qualllevel
8 MA send seq #
8 .. MA receive seq §
10 MA cancel flags
11 loop counter
12| src session dest session
i3 reply length {+words)

reply (ASCII)

v A B i B B oo B B A B B

PR TR

R



v : RTE-RTE DS/1000-IV Compatible Headers
a LOGON REQUEST

4 REGUEST REPLY

s word _ ward

| 4] stream word iy 0 stream word o7
" 1 transaction seq # ’ 1 transaction seq #

233 2 source node # 2 sourcee node #
Eﬁ 3 destination node # 3 destination node §

_ 4 ECcoD 4 ECODT

:§ ] ECOD2 5 ECOD2

E} & reporting node # 81A reporting node #

“; TIN|R|F |sub-level jerr qual|level TIRIR{F isub«~lavel [err qual]level
E- 8 MA send seq # 8 MA send seq #

:‘:j g MA receive seq # . 9 Mﬁ_re;:eo.ve seq #
o 10 _ MA cancel flags 10 MA cancel flags

23 11 loop counter | i1 loop counter

E 12} src session dest sessien 12 ECOD1

g 4

_ 13} sre sesslion 0 13 sre session dest session
- 14 (command length = 2)

"5 15 XY X"

_ 16 1 {(code)

5 17

-~ o logen string length =

q 18

:‘_‘ username, group hame

3 - and password )

¥ (up to 32 characters)

P

=

.

2

r

1
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RTE-RTE D§/1000-IV Compatible Headers

LOGOF REQUEST

7-66

REQUEST
word
o stream word _ o7
f transaction seq #
2 gource node #
3 destination node #
4 ECOD1
5 ECOD2
6 reporting node #
TIN[R|F {sub~level|arr qual|level
8 _ MA send seg #
2} MA receive seq §
10 MA cancel flags
. 11 loop counter
12| src session dest session
131 =rc session 0
14 2 {command length}
15 et e
16 code=0 or -1
17 session id
code

REPLY
word
¢ stream word o7
1 transaction seq #
2 source node #
3 destination node #
4 ECOD1
L3 Ecobz
ElA reporting necde #
TIRIRIF[sub~level|lerr qual{lavel
8 MA send seq #
al MA recelve seq #
10 MA cancel flags
11 loop counter
12
13 src session 0

= -1 is used by UPLIN to indicate “no reply"” to Remote Session Monitor.
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REQUEST
word
0 giream word . o7
1 transaction sey #
2 source node #
3 destination node #
4 ECOD1
£2) ECCDZ
8 reporting node #
TIN{R{F |sub-laevel lerr gqual{level
8 MA send seq #
g MA receive seq #
10 MA cancel flags
i1 loop counter
12| sre session dest session
12| sre session it
14 {command length = 2}
15 X R
16 1 {(code)
17 _
" password -

RTE~RTE DS/1006-IV Compatible Headers

NON-SESSION ACCESS REQUEST

(up to 10 words)

REPLY
word
¢ stream word a7
1 transaction seq £
2 source nede #
3 destination node #
4 ECOD1
5 ECOD2
{A reporting node #
TIRIRIF [sub~levellerr gual]level
B MA send seq #
2 MA receive seq #
10 MA cﬁncél fiags
11 leop counter
12
13! src gession | 376

767



RTE-RTE DS/1000-1V Compatible Headers

RDBA REQUEST

REQUEST
word

o stream word _ 12
1 transaction seyq #

2 source node #

3 destination node #

4 ECODY

B £COD2

6 reporting node ¥
TiNIRIF |sub~-leveljerr qual]level
8 MA zend seq #

9 - MA receive seq §
10 MA cancel flags

11

loop counter

12! src session

dest session

13

call index

i4

call mode

1S

call item or set #=

16

1T

search item # (DBFND)= —

18

max. return RT=

18

word gize BASE parameters

20

filename (up to 10 words)#*

REPLY
word
0 stream word 12
1 transaction seq #
2 source node #
3 destination node #
4 ECODY
5 ECODR2
GLA reporting node #
TIR|{R[F{sub-level lerr qual]lsvel
8 MA send seq #
. 9 MA receive seq #
10 MA cancel flags
11 loop counter
121 sre session dest session
13

22

23

RDBA call status
array

RDBA database # {DBOPN;

#Note: Words 18 and bevond will be present only if the call is DBOPN, and

if the call 1s DBOPN, words 15,
with a six character password.

16, and 17 of the request are filled

B o

Py

LA

P ]
H
LR S

e
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RTE-MPE DS/1000-1V
COMPATIBLE SERVICES MESSAGES 8 |

Ll

i

The message formats contained in this section are those of DS/1000-IV Compatible Services messages
passed between HP 1000s and HP 3000s (RTE-MPE or MPE-RTE).

Table §-1 surnmarizes the messages included in this section. Message illustrations are arranged in the
section in ascending numerical order according to their message class and stream type, as shown in the
table.

Field labels correspond to parameter names described in the NS-ARPA/ 000 User/Programmer
D8/ 1000 Competible Services Reference Manual and in the MPE V Intrinsics Reference Marual (for MPE
file system imtrinsics)

3
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RTE~MPE DS/1000-TV Corpatible Sarvices Messages

Table 8~1. HP 1000 - HP 300¢ Message Summary

Message Stream Type Meaning (Message Type, Command, or Intringic)
Class {octal)
{decimal}
0 20 Initialization®
21 Termination *
3 20 REMOTE command (except Class 6 commands)
- 22 DSLINE
4 22 PREAD
23 PWRITE
24 PCONTROL
26 ACCEPT (Reply to PREAD, PWRITE or PCONTROL)
27 REJECT (Reply to PREAD, PWRITE or PCONTROL)
5 $STDLIST to directed terminal
20 S$STDIN (READ/READX) (Read request against
21 master terminal)
23 FCONTROL request against master timeout (7)
6 20 Remote HELLD
Z1 Remote BYE
22 *
23 ABCRT PROGRAM *
24 RESUME #
25 (EoRTROD-Y *
27 KILL JoB*
7 20 RFA calls to HP 3000s (FCHECK, FCLOSE,
FCONTROL, FGETINFO, FLOCK, FOPEN,
FPCINT, FREAD, FREADADDIR, FREADSEEK,
FRELATE, FRENAME, FREADLABEL, FSETMODE,
FUNLOGK, FUPDATE, FWRITEDIR, FWRITE,
FWRITELABEL)
21 POPEN or PCLOSE regquest
2 DSLINE
26 PTOY accept of POPEN
27 PTOP reject of POPEN
8 20 RTE FMP RFA (RFA calis to HP 1000s) (DAPCS,
PCLOS, DCONT, DCRET, DLOCF, DNAME,
DOPEN, DPOSN, DPURG, DREAD, DSTAT,
DWRIT)
21 Remote EXEC cails (DEXEC I/0 Control, DEXEC
Write, DEXEC Execution Time, DEXEC Schedule,
DEXEC Time, DEXEC }/0 status, DEXEC Read. )

Message types marked by an asterisk (5) are not individuzlly pictured later in this section because they

each consist of the eight=word header only.

g-2
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format is shown below:

ey

Oflengthl message class
1 reserved
2 -stream word
2 reserved

4|from process # to process #

5 RTE sequence number
1 capability mask word
7 length2

%ﬁ

;3 where

_5; ) lengthi

message class

stream werd {(word 2}

i%}

e

15 14 13 12 11 108 8

Fixed Header for Request or Reply

RTE-MFE D5/1000~IV Compatible Services Messages

The first eight words (words 0 through 7) of each HP 1000 ~ HP 3000 message have 2 fixed format This

is the length, in 16-bit words,
of the header and appendage.

is the message class as shown
in Table 7-1.

consists of the fields shouwn
below:

T 6 %5 4 3 2 1 0

-
g

RFJRJI|CN{BR{CMINE r

DS/3000 stream type

RP
RJ
CN
BR
CH

&1 &l

NB

!€ﬁ
i
-

i

1§

Reply bit. Reply if set, Request if O.

Rejec¢t bit. Message rejected if set.

Continue bit. Continuation record to
follow, if set.

Compression bit. Set if the message has
been compressed.

Non~PTOP break bhit. Set if a break for
non=FTOP activity has been detected.

it reserved.




RTE~-MPE DS/1000-IV Compatible Services Messages

8-4

RS/2000 stream type

length? (word 7}

from process #
to process #

capability mask word
(word 8)

is the stream type as shown
in Table 7-1.

is the length, in bytes,

of the appendage and user data.
In the diagrams later in this
section, this field is described
in the following format:

AL + DL

AL is the length of the
appendage in bytes. Dl is the
length of the data in bytes.
If the length of either the
appendage or data is variable
the placeholders Al and DL are
used in the diagram.

is the number of the process to which
a particular stream type or
operation belongs. The ''from process
#" is echoed as the "to process #"

in a reply. For master requests from
the KP 1000 to the HP 3000, the "from
process #° is the console LU number
specified by hello.

is for initialization recuest and
reaply only. For initialization request

and reply, this word takes the following

format:



il RTE-MPE D&/1000-1IV Compatible Services Messages

12 14 13 12 11 10 8 8 7 8 5 4 3 2 1 0

R I8 1E |C reserved

R Reply bit. Sst in initialization reply
if capability mask is valid for replving
system.

s Set if sequence numbers are supported,

E Set if exclusive mode is supported without

exclusive mode protocol.

C Set if PSTDIN/$STDOLIST continuztion records
are supported.

Each of the message format diagrams shown in the remainder of this section shows both the fixed header
and additional information that is appended to the header This additional information consists of
parameters specific to the particular rnessage followed by pser datz. .

For REQUEST messages, parameters specific to the message consist of calling parameters. For REPLY

;;W messages, parameters specific 1o the message consist of return parameters. The user data appended to these
faine parameters is data associated with a particular call--for example, data associated with an FWRITE call, or

data associeted with an FREAD call.

NOTE

Although initialization messages consist of only the eight word fized header,
word 3 has special meaning for injtialization messages only (class 0, stream
type 20), as follows: the left byte of word 3 contains the maximum buffer
size, 2nd the right byte contains the corrent buffer size,

All values are in octal on the following pages of fhis section, unless
otherwise noted.




RTE-MPE DS/1000-IV Compatible Services Messages

REMOTE Command: class 3, Stream 20

REQUEST
wo rd
0 (21+AL) /2 3
1 rese rved
2 stream word 20
3 reserved
4|from process § te process #
5 RTE sequence number
=] capability mask word
7 AL + O

B-6

remote command
(ASCII stiring)

REPLY
word
0 10 3
1 reserved
2 stream word 20
3 reserved
4{from process # to process #
5 RTE seguence number
6 capability mask word
7 ol

NOTE

AL is the length, in bytes, of the appendage. See the introduction pages at
the beginning of this section for ipore detailed description of words 0

through 7 of sach message.

El
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RTE-MPE DS/1000-IV Compatible Services Messages

PREAD: <clase 4

request: stream 22 _
accept reply: stiream 26
reject reply: stream 27

LT U TRV T T IY Y

REQUEST REPLY
word word

0 41 4 0 41 4

1 reserved 1 reserved

2 stream word 22 2 stream word 26 or 27
| 3 reserved 3 reserved
ﬁ 4lfrom process # io procass # 41from process # 1o process ¥
g 5 RTE sequence humber : 8 RTE ‘sequence rumber
| 6 capability mask word & capability mask word
g 7 62 + 0 - I 62 + DL
E B 0 & 0 | error cede

! tcount 1 tecount”
E 2 slave program ID 2 slave program ID
E 3 slave 1/0 class 3 slave 1/0 class

] . - ) | :

= . 5
) ) tag ) . tag .
E 24 24
| Note: 25
Q o - data {accept only) ~
o tcount specifies the requested - -
E read length.

teount” specifies the actual
read length.




RTE~-MPE DS/1000-TV Compatible Services Messages

3-8

PREAD REPLY
CONTINUATION
RECORD

{ACCEPT ONLY)

word
c 1% 4
1 reserved
2 stream word 26
3 reserved
41from process # to process #
5 RETE seguance number
(3 capability mask word
T ie + OL
) o
1 teount’
2 slave program ID
3 glave I/0 elazss
4 a
5
: data -

NCTE

BL is the length, in bytes of the mser data. See the imtroductory pages 2t
the begining of this section for more detailed description of word O through

T of sach message.

» e ¥ -
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RTE~-MPE DS/ 1000~-1V Compatible Services Messages

PWRITE: ciass 4

request: stream 23

accept reply: stream 26
reject reply: stream 27

REQUEST

word

.igll %Eﬂ”

Eow @
| [e)] I W

H

7

o
o
[

-i

lﬁ? im% i%a iwa
, L3 I N ™

24

i

28

e
s Y=

41 4

resarved

stream word 23

reserved

from process # 1o process #

RTE sequence number

capability mask word

62 + DL

0

tcount

slave program ID

glave 10 class

0

tag

data {accept only)

REPLY

word

G 41 4

1 reserved

2 stream word 26 or 27

2 reserved

4|from process # te process #

8 RTE sequence number

8 capability mask word

7 82 + DL

0 error code

1 4]

2 slave program ID

3 slave If0 clasge

4 G

=

i tag i
24

§-9




RTE-MPE DS/1000-IV Compatible Services Messages

PWRITE REPLY
CONTIKUATION RECORD
(ACCEPT ONLY)

word
0 15 4
1 reserved
2 stream word 26
3 reserved
4{from process # to process #
5 RTE sequence number
& capability mask word
7 12 + DL
0 0
1 teount”
2 slave program ID
3 slave I1/0 class
4 0
5
- tag

-y e

2

iy

LR
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reg

uest: stream 24
accept reply: stream 26
reject reply: stream 27

RTE-MPE DS/1

PCONTROL: ciass 4

000~1V Compatible Services Messages

REQUEST REPLY

word word

o 41 4 0 41 4

§ reserved 1 reserved

2 stream word 24 2 stream word 26 or 27

3 reserved 3- reservad

4 1from process # to process ¥ 4|{frem process # to process #

g RTE sequence number 5 RTE sequence number

] capability mask word 6 . capabjlity mask word

7 62 + 0 T .82 + 0

0 g D érror cede

i c 1 0

2 s lave program ID 2 slave program ID

3 slave 1/0 class 3 siave I/0 class

4 0 4 o

5 5

- tag : : tag -
24 24

8

]

11




RTE-MPE DS/1000-1V Compatible Services Messages

SSTDLIST (Print): class 5, Stream 20

REQUEST
word
G 12 S
1 reserved
2 stream word 20
3 reserved
4ifrom process # to process #
5 RTE sequence number
] capability mask word
K write length + 2
o] control =

bplockmode indication

= characters io be printed .

E-1

continuation reguest

16 5

reserved

stream word 20

reserved

from process # to process #

RTE seguence number

capability mask word

data length

- characters to be printed

2

word

REPLY
0 11 5
i reserved
2 stream word 20
2 reserved

4{from process § to process #

5 RTE sequence number
& capability mask word
7 2 + 0

0 status word

contingation reply

0 10 5

1 regerved

2 stream word 20
3 reserved

4|from process § to preess #

5 RTE sequence number
6 capability mask word
7 0

Control* (word 0 of request
parameters):
For more information
refer to the MPE
Intrinsics Reference
Manual under carriage
control.

e Ex

L {
L [

A

"
3

!I
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BR1 Bm| rmr e
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RTE-MPE DS/1000-1V Compatible Services Messages

FCONTROL for SSTDIN/SSTDLIST: class 5; Stream 23

j REQUEST REFLY
' word ' word

3 g 13 5 0 12 5

:3 ! reserved 1| reserved

: 2 stream word 23 2 | stream word 23
§ 3 reserved 3 reserved

E 4[from process § to process # 4ifrom process # to process #
5 RTE sequence number 3 RTE sequence number

L] capability mask word [ capability mask word

3 T 6 + 0 T g+ 0

| 0 fiienum . B status

E 1 control code 1 o param

poe 2 - param

i L

e e

L

g
1
[
LF




RTE-~MPE DS/1000-1V Compatible Services Messages

SSTDIN (READ/READX): class 5, Stream 21

REQUEST
word
¢ 13 5
1 reserved
2 stream weord 21
2 . reserved
4{frem process # to process #
3 RTE sequence number
6 capability mask word
7 6 + O
0 length
1 unused
2 blockmede indication
continuation reguest
0 10 5
1 reserved
2 stream word 21
3 reserved
4}from process # to process §
5 RTE seguence number
) capability mask word
7 ¢

REPLY
word
o 12 5
1 reserved
2 stream word 21
32 reservead
4|from process # 1o process #
5 RTE saquence number
6 capability mask word
T read length+4
o status
1 read length
: charactars that ware'raad
|
continuaticn.reply
0 10 8
1 raserved
a2 stream word 21
3 reserved
4ifrom process # to process #
5 RTE sequence number
8 capability mask woprd
7 read length
0

characters that were read

o

wrl

II )

Ml
Wi

Emy

mE



- RTE-MPE DS/ 1000-IV Compatible Services Messages
a REMOTE HELLO: class 8, Stream 20
REQUEST REPLY
word ' wotd

8 {21+AL) /2 6 o 10 B

1 reserved i reserved

2 stream word 20 2 stream word 20

| resarved 3 reserved

4{from process # 1o process # 4[from process # to process #

5 RTE sequence number 5 RTE sequence number

6 capability mask word & capability mask word

T Al + O 7 G

-~ MPE HELLO command —

-
B

tea
=

§-15



RTE-MPE DS/1000-IV Compatible Services Messages

REMOTE BYE: ciass &, Stream 21

REQUEST
wo rd
0]- 12 8
1 | reserved
2 stiream word 21
3 reserved
4{from process # to process #
5 RTE sequence number
& capability mask word
? 4+ G
t] - Ty

L1 E“ H B

REPLY
word
0 10 ]
1 resarved
2 stream word 21
3 reserved
4ifrom process # to process #
5 RTE sequerice number
& capability mask word
T o




") RTE-MFE DS/ 1000-TV Compatible Services Messages

FCHECK: ciass 7, Stream 20

File System Intrinsic Number 14

REQUEST REPLY
word word '

15 7

reserved

stream word

20

17 7

reserved

stream word

20

reserved

reserved

from process #

to process #

from process #

1o process #

RTE sequence number

RTE sequence number

3
:# 4
& s

(3]

capability mask word

capability mask word

12 + 0

6 + 0

faa |

status word

"ﬁ" " "

errorcede

Akt
"=

i

16 {intrinsic number)

tleg

W

filenum

mask

— Blknum

il & e

i L

i
e

—
-

Bt

,

LAY

numres

mask

3~-17




RTE-MPE DS/ 1000-IV Compatible Services Messages

FCLOSE: class 7, Stream 20

File System Intrinsic Number 2

REQUEST REPLY
word word
0 18 T Q 11 T
1 reserved 1 reserved
2 stream word 20 2 stream word pis]
3 reserved 3 reserved
4:from process # to process # 4ifrom process # to process §#
50 RTE sequence number 5 RTE segquence number
g8 capability mask word 5y capability mask word
T 14 4+ 0 7 2+ 0
0 "R "F 0 status word
1 A" "
2 2 (intrinsic number)
K] filenum
4 disposif.ior';
S seccode

B



& il
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RTE-MPE DS/1000-IV Compatible Services Messages

FCONTROL: class 7, Stream 20

File System Intrinsic Number 15

REQUEST
word
0 16 7
5 reserved
2 - stream word 20
3 reserved

4{from process #

to process #

5 RTE sequence number
& capability mask word
T 14 + 0

g "R B
1 . "o

17 {intrinsic number)

3 filenum
4 control code
5 param

REPLY
word
0 12 7
K reserved
2 stream word 20
3 reserved

4{from process #

1o process #

5 RTE sequence number
g capability mask weord
7 4 + 0

¥ status word

1 | param




RTE-MPE DS/1080~IV Compatible Services Messages

FGETINFO: clase 7, Stream 20

File Intrinsic Number 13

REQUEST
word
0 16 7
1 reserved
2 stream word 20
3 reserved

4ifrom process # to process #

5 RTE sequence number
5] capability mask word
7 14 + €
0 "R F
1 A" »on
2 15 {intrinsic number)
3 filenum
4

— mask
S

8~-20

REPLY
word :
1 64 7
1 reserved
2 stream word 20
3 reserved
4ifrom process ¥ te process #
s RTE sequence number
€ capability mask word
T 13¢ + 0
0 status word
= file name
- {(words 1 through 14}
18 - foptiens
i8 aoptions
17 recsize
18 deviype
13 ldnum
20 hdaddr
21 filecode
2e
- recpt et
23
24
— EQF -
25

{eontinued on next page)

.....
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4

3

)
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26

27

28

28

30

N

32

33

34

35

36

37

38

3z

40

41

42

43

{FGETINFO REPLY, continued)

flimit -]
logecount —
physcount s
blksize
extsize
numextents
vseriabels
creator ID o
labaddr i
mask —_

2-21
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FLOCK: cClass 7, Stream 20

File System Intrinsic Number 19

REQUEST
word

o 1T T

1 regerved

2 -stream word 20

3 reserved

4ifrom process ¥ to process §

5 RTE sequence number

B capability mask word

T 16 + 0

of i

; “ -

2 23 (intrinsic number)

2 Filenum

4 lackeond

£ Q-7

B @~ 6

8-22

REPLY
word
D 13 T
1 reserved
2 stream word 20
3 regserved
4 from process # to process #.
5 RTE seguence number
8 capability mask word
T 6+ 0
0 status word
1 Q-7
= Q-8

IE]

T B

£

X

L

e}
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FOPEN: ¢Class 7, Stream 20

File System Intrinsic Number 3

REQUEST REPLY
word word
0 {(21+AL) /2 7 0 12
1 reserved 1 reserved
i 2 stream word 20 2 stream word 20
3 reserved 3 reserved
[ 4ifrom process # 1o process # 4ifrom process # to process #

Ln-]

2 1 {intrinsic number)
E 3 éformaldesignator
4 foptions
E: ]
3 5 acoptions
g & recsize
7 fdevice name
Bl
o 8 @formsg
% 8 userlabels
10 blockfTactor
L ]
g 11 numbuffers
g 12 filesize
13 0

A T Y

{continued on next page)

RTE sequence number 5 RTE sequence number
capability mask wof-d 8 capability mask word
AL + 0 7 4+ 9
"R e ) . status word

AN o 1  mask

Right byte of REPLY status weord

contains the file number.

€ = byte pointer {relative to n )} to
area within the request buffer.

§-23
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RTE-MPE DS/1000-IV Compatible Services Messages wit
: -
{FOPEN REQUEST, continued) T

14 numextents —
¢
15 initialloc o
. i_?
16 filecode _ L1
17 mask -
®

formaldesignator
{variable length) -
device name h
(variable lengtih) -

formmsg

{(variable length) =
1,
-t
"
-

mask (word 17} has the following meaningful bits:

B passes the privileged/non-privileged status .
of the code calling FOPEN on the locul side
(sign bit). B
5!
K signals that the secondary entry point of
KOPEN was called to do the FOPEN. @

§-24
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Class ¥, Stream 20

REPLY

FPOINT:
File System Intrinsic Number 12 (decimal)
REQUEST
word '
0 16 7
1 reserved
2 - stream word 2¢
3 reserved

4|from process #

to process #

3 RTE sequence number
8 capability mask word
T 14 + 0
] "R i
1 A" v
2 14 {intrinsic number)
3 filenum
4
- rechum —
5

ward
0 11 7
1 reserved
2 stream word 20
3 reserved
4ifrom procesg # to proecess #
5 RTE sequence number
B capability mask word
T 2+ 0
4] status word

&-15
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FREAD (Not Muitirecord):

File System Intrinsic Number 3

word

REQUEST
D 18 T
b reserved
2 stream word 20
3 reserved

4]from process # to process §

5 RTE sequence number
B capability mask word
T 12+ 0

o “R" F
1 | "A" "
2 err # 3
3 filenum

4 tcount

err #: Used when local systenm

finds an error in a file.

err # passed to remote
system.

g=26

Clags 7, Stream 20

REPLY
word
o i2 T
.1 reserved
2 stream word 20
3 rasarved
4ifrom process # to process #
5 RTE sequence number
& capability mask word
7 4 + DL
0 status word
1 teount”
2
- data

i -

£'1]
i

Y
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RTE~MPE DS/ 1000-1V Compatible Services Messages

FREAD REPLY
fg CONTINUATION
G RECORD

word

1 reserved

2 stream word 20
23 | 3 reserved

4lfrom process # to process #

5 RTE sequence numiber

capability mask word

7 o+ DL

data

[ el
\
‘
1 ]
l t

|

P2
}‘.

L

&-27
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FREADDIR (Not Muitirecord): ¢

File System Intrinsic Number 4

REQUEST
word
0 17 T
i reserved
2 -stream word 20
3 reserved
4i{from process # to process #
5 RTE sequence number
6 capability mask word
7 16 + ©
0 "R "F"
1 "A" .
2 err # 4
3 filenum
4 tcount
5 recnum
5

3-28

lass T, Stream 20

REPLY
word
c 12 T
1 reserved
2 stream word 20
3 reserved
4ifrom process # to process #
5 RTE sequence number
3 capability mask word
7 4 + DL
¢ status word
1 teount” |
2
- data

g¢

i

kS

®

- o
o [ E e [
[ i

o
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RTE-MFE D5/1000~1V Compatible Services Messages

— FREADDIR REPLY
CONTINUATION
RECORD
word

'j 0 10 7

1 reserved
3 ' : 2 stream word 20
3 : 3 reserved
2 4ifrom process # to process #
5 RTE sequetce number
8 capability mask word
7 0+ DL
6
I
Fey
iy
o

5

8-29
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FREADSEEK: ciass 7, Stream 20

File Sy=stem Intrinsic Number &
REQUEST
word .
0 18 7
1 reserved
2 -stream word 20
3 reseived
4|from process # 1o precess #
5 RTE sequence numbe r
6 capability mask word
T 14 + 0
0 "R "E
1 - R
2 5 {intrinsic number)
3 filenum
4
- recnum e
5 .

8-30

REPLY
word
Y 1 7
1 reserved
2 stream word 20
3 reserved
4|from process # to process #
] RTE sequence number
] capability mask word
T 2+ 0
status word

TTHT

kol

A\

e G

- 35
ez,
8.

B hn:rl"

- 2

Y
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RTE-MPE DS/ 1000-1V Compatible Servicas Megsapes

w '-‘ii

FRELATE: ciass 7, Stream 20

REQUEST REPLY
,j word word
) 0 15 7 12 7
j K reserved reserved
2 . &tream word 20 stream word 20
3 reserved reserved

Lid Reid Rl Reid Rl

4ifrom process #

File System Intrinsic Number 18

to process §#

from process # to process #

5 RTE sequence number RTE sequence number
& capability mask word capability mask word
T 10D + 0 4+ 0
t] "R " status word
_ 2 - .o ref)ly

-

3 3] 22 (intrinsic number)

§ 4 infilenum
5 listfilenum

AEE VRS E RE L

e §

Skl Ly Ak

g-31
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FRENAME: ciass 7, Stream 20

REPLY

AN ' T

reserved

stream word 20

reserved

from process # to process §#

RTE sequence number

capability mask word

2+ 0

status word

File System Intrinsic Number 7
REQUEST
word
0 (aL+21}/2 7
1 reservad
2 -stream word 20
3 reserved
4iTrom process # to process #
5 RTE sequence number
2) capability mask word
7 name length+8
o — g
] "A" v
2 21 {intrinsic number)
3 filenum
a8

new file name
(up to 28 characters)
{2B = decimal)

&~32

SR

Kt LR

By

0y

kil

i
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i
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RTE-MPE D5/1000-1V Compatible Services Messages

FREADLABEL: class 7, Stream 20

File System Intrinsic Number 8

REQUEST
word
0 17 7
1 reserved
2 - stream word 20
3 reservad |
4ifrom process # to process #
5 RTE seguence number
6 capability mask word
T 168+« 0
O "R" "
1 A" "o
2 10 {intrinsic number)
3 filenum
4 tcount
5 labelid
B mask

Label can be up to 128 (decimal)

wWerds.

REPLY
word
0 (21+4L)/2 7
1 reserved
2 stream word 20
2 reserved
41 from process # to process #
=3 RTE sequence number
6 capability mask word
T {(label lengthx*2)+2
g status word
1

label

§-332
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FSETMODE: ciass 7, Stream 20

File System Intrinsic Number 16

REQUEST
word
0 15 7
1 reserved
z -stream word 20
3 reserved
4{from process # 1o process #
5 RTE sequen&e number
6 capability mask word
T 12 + 0
o “R" | "
1 | "R" "o
2 20 (intrinsic number)
3 filenum
4 modeflags
§-34

REPLY
word
() 11 T
1 reserved
2 stream word 20
3 reserved
4ifrom process # te process #
5 RTE sequence number
& capability mask word
T 2+ 0
o status word

FRT e

L

—

el xR g

b

sk
4

ey
L

gw% iy

T

.

Lol ]
Lo Lok
Bl Ftorl. e o2 RiG R

J b

s
i

[T 5
Al 3!:.5. B

e
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FSPACE: ciass 7, 3tream 20

File System Intringsic Number 11

REQUEST REPLY

3 word werd
0 15 7 11 7
3 1 reserved reserved
3 2 stream word 20 siream word 20
) 3 reserved reserved
3 4ifrom process # to process # from process # to process #
3 5 RTE sequence number RTE sequence number

| & capablility mask word capability mask word
E 7 14 + 0 2+ 0
3 0 “RY "F" status word

.‘ R 1 tAT "
5 2 13 (intrinsic number)
g 3 filenum

4 displacement

ARV T
j

M

%

10
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FUNLOCK: class 7, Stream 20

File System Intrinsic Number 20

word

REPLY
11 7
reserved
stream word 20
reserved
from process # to process #

RTE sequence number

capability mask word

2 + 0

status word

REQUEST
0 18 T
1 reserved
2 -stream word 20
3 reserved
4ifrom process # to process #
L RTE sequence number
8 capability mask word
I 14 + Q
o “R" E"
3 up .o
2 24 (ihtrinsic number)
3 filenum
4 Q-7
5 Q-8

8-36

(R

F
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FUPDATE (Not Multirecord): Claes 7, Stream 20

File Syster Intrinsic Number 10

REQUEST
18 7
reservad
stream word 20
reserved
from process # to process #

RTE sequence number

capakility mask word

t2 + DL

".R.'" . 3t F“

LE] LL}

i All

12 {intrinsic number)

filenum

teount

data

REPLY
1 7
reserved
stream word 20
reserved
from process # to process #

RTE sequence number

capability mask word

2 + 0

. status word
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FWRITE (Not Multirecord): Class 7, Stream 20

File System Intrinsic Number 8

REQUEST
word
0 18 7
1 reserved
2 ' siream word 20
3 reserved

4|{from process #

to process #

5 RTE sequence number
=1 capability mask woerd
7 14 +0DL
1] "R tE
1 AT "o
2 err # 6
3 filenum
4 tecount
5 control
3]

- data

g-38

REPLY
word
0 B 7
1 reserved
2 stream word 20
2 reserved
4(from process # to process #
s RTE sequence number
8 capability mask word
T 2+ 0
0 status word

M,



s

RELE  RBOE T Rk AR W R wes Wl W

Ll

%

T

N

FWRITE REQUEST

CONTINUATION
RECORD
word
0 10 7
i reserved
2 st;eam word 20
3 reserved
4ifrom process # te process §
5 RTE seguence number
8 capability mask word
7 0+ DL
0
- data

RTE-MPE D5/1000-TV Compatible Services Messages
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FWRITEDIR (Not Muitirecord): class 7, Stream 20

File System Intrinsic Number 7

REQUEST
word
o 17 7
1 reserved
2 .stream word 20
3 reserved
4{from process # to process #
5 RTE sequence number
B capability mask word
7 16 + DL
o "R" "F
Y R x
2 err # T
3 filenum
4 teount
5
s recnun —
8
T
: data

8-40

REPLY
werd
0 11 T
1 reserved
2 stream word 20
3 reserved
4ifrom process # 10 process #
5 RTE sequence number
g capability mask word
T 2+ 0
¥ status word

e

f
.:'_'\‘



Bl ¥ 1 N Lwa.» il e
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FWRITEDIR REQUEST

CONTINUATION
RECORD
word
g 10 T
1 reserved
2 stream word 20
3 reserved
4 |from process § to process #
5 RTE sequence number
3] capability mask werd
7 0+ DL
0
- data

RTE~-MPE DS/1000-1V Compatible Services Messages
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FWRITELABEL: ciass 7, Stream 20

File System Intrinsic Number 8

REQUEST
word . .
o {(214AL)} /2 7
1 reserved
2 .stream word 20
3 reserved
4|from process # te process #§
5 RTE sequence number
L] capability mask word
T label length +16
o "R “FT
x "wav w ou
2 11 {intrinsic number)
3 Tilenum
4 tcount
b2 %ﬁbelid
& ‘mask
7
o —
= d
label _

label can be up 1o 128

8-42

(decimal} words.

REPLY

word
) i1 T
1 ragserved
2 stream word 20
3 reserved

4i{from process # to process #

5 RTE sequence number
& capability mask word
T 2+ 0

0 status word

i

o ey =

i

B

~roTy

g
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PCLOSE: class 7, Stream 21

File System Intrinsic Number 22

W IR3

b Ld

REQUEST REPLY
wo rd word )
of 18 7 10 -
1 resarved reserved
2 - stream word 21 stream word 21
3 reserved rescrved
4(from process # to process # from process # te process #

5 RTE sequence number RTE sequence nhumber
& capability mask word capability mask word
7 14 + © 0+ 0

0 “R" tE

1 “AY "o

4 26 (intrinsic number)

3 slave program ID

4 slave I/0 class

5 o

8-43
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POPEN: class 7

request: stream 24
accept reply: stream 26
reject reply: stream 27

File System Intrinsic number 21

REQUEST
word
o 70 T
1 reserved
2 stream word 21
3 reserved
4ifrom process # to preocess #
5 ‘RTE seguence number
g capability mask word
T 140 + ©
0 "R B
t -y "o
2 intrinsic number
3

17
18
1g

20

40

41

8-44

program name
{14 words)
{(decimal)

- gntry peint —_

tag field

param

{continued on next page)

REBLY

e rd

41 7

reserved

stream werd 26 or 27

reserved

from process # to process #

RTE sequence number

capability mask word

&2 + 0

error code

slave program il

slave I/0 class

- tag field
- {20 words total) -
{20 = decimal)

mask indicates which parameters
were provided (bit = 0 means
use default)

~ pregram nams

~ antry point

-pa'—a.m

flags

- stacksize

- Dl gize

- maxdata

W hooo o
'

e

aW)  EE] AWy [mE (mw

S

LEANE LA L

L
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aud!

{POPEN REQUEST, continued)

42 flags

43 stacksize

44 DL size

45 maxdata

46 bufsize

a7 mask

i

5
oy
foam
<3
R
N
i
x

wny

=
e
5
3
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DAPOS: ciass &, Stream 20

w1

Intrinsic Number 161
REQUEST REPLY
word word ) T
i
¢ 22 10 ] 13 10
“
1 raservad ] reserved iy
2 stream word 20 2 stream word 20 o
32 reserved 3 reserved
4{from process § to process # 4ifrom process ¥ to process §
5 RTE sagquence number 5 RTE sequence number -
] capabjlity mask word g capability mask werd
T 24 + 0 T g + 0
0 241 {intrinsic number) 0 A-register
t 0 1 3]
2 0 2 err -
3 o §o
}
4 -
) dcb i,
™ ] -
) -
i.
T rec
8 rb o
S of £

d-4¢

L
[T

et

e e,

e
£ -

e



-9 W

—_—

Lesi lad  Lad LES W&E Bl 8RR

L idd
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Intringic Number 157
REQUEST
word
o 20 10
1 reserved
2 stream word 20
3 resarved
41from process # to process #
5 RTE sequence number
6 capability mask word
T 260 + O
0 235 (intrinsic number)
1 0
2 o
3 C
4
S.“ deb 7
. — —]
T trun

RTE-MPE DS/1060~1V Compatible Sexvices Messages

DLCOS: class 8, Stream 20

REPLY

word

13 10

reserved

stream word 20

resaerved

frem process # to process #

RTE segquence number

capability mask word

C+ 0

A-register

0

ary
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RTE-MPE D5/1000-1IV Compatible Services Messages

|
DCONT: c¢lass 8, Stream 20 LY |
Intrinsic Number 1590 T F
. . ’ N |
REQUEST REPLY
word wo rd o
: P
0 21 10 0 13 10 "
r
1 reserved 1 reserved . -
2 stream word 20 2 stream word 20
3 reserved 3 reserved
e
4(from process # to process # 4ifrom process # to process # -
5 RTE segquence number 5 RTE sequence number e
i
8 capability mask word 8 capability mask word
. g
7 22 + 0O 7 6+ 0 {
0 237 (intrinsic number) 0 A~register £
1 0 1 0 '
7 4] 2 err
3 ¢ ¥R
4
— ) — L -
s dcbh b
6 |
i
T cond
a8 conz 5.4
F %y |
L.
[ |

R L

&-43
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DCRET: class 8, Stream 20

Intrinsic Number 150

REQUEST
word
g 24 2
1 reserved
2 stream word 20
3 reserved
4ifrom process # to process #
5 RTE sequence number
6 capabllity mask word
7 28 + {0
0 226 {intrinsic number)
i a
2 g
3 0
4
5 i name B
. . -
T gize {1)
8 size (2)
8 type
10 sacu
11 cr

REPLY
word
0 i3 10
1 reserved
2 stream word 20
3 reserved
4| from process # to process §
5 RTE sequence number
] capability mask word
T 8+ 0
¢ A-register
1 RFAM entry number
2 err

8§-49
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DLOCF: ciass 8, Stream 20

Intringic Number 180
REQUEST REPLY |
word word
0 17 10 2] 22 10
1 reserved 1 reserved
2 stream word 20 2 stream word 20
3 reservead 3 reserved
41from process # to procese § 4|from process # to process §
5 RTE sequence number 5 RTE sequence number
6 capability mask word & capability mask word
T 16 + © 7 24 + 0
0 240 {ir}trinsic number) 0 A-register
1 0 1 3]
2 i 2 err
3 Y 3 rec
4 4 rb
5 B deb ] 5 of'f
8 5 - 6 sec
7 1y
8 ty
8 recsz

§-50

™3

"y

o

4

S
L

.I—-x}

.......,
MER
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= X
ol DNAME: cClass 8, Stream 20
;;j Intrinsic Nuamber 7188&
g
REQUEST - REPLY
word-: : word
o] 24 10 4] 13 10
1 reserved 1 reserved
2 . stream word 20 2 stream word 20
3 reserved 3 reserved
4 1from process # to process # 4|from process # to process #
~; 5 RTE sequence number =] RTE seguence number
| 8 capability mask word 8 capability mask word
7 28 + O K & + 0
) 235 (intrinsic number) 0 A-register
1 0 1 t]
i, -
NG 2 0 2 err
3 0
4
it 5 name
- -
&
T
e = —
iéj & nhame
8
16 secy
i1 cr

2-51
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DOPEN; cClass 8, Stream 20

Intringic Number 152

word

word

REPLY
13 0
reserved
stream word 20
reserved
from process # to process #

RTE sequente number

capability mask word

&+ 0

A-register

RFAM entry number

err

REQUEST
0 22 10
1 reserved
2 -stream word 20
3 reserved
4|from process # to process #
5 RTE seguence number
6 capability mask word
7 24 + 0
o] 230 (irtrinsic number)
1 —— e -
2 0
3 g
4
S B name h
6.” _
7 optn
= secuy
2 cr

8-52
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vl

DPOSN: class 8, Stream 20

Intrinsic Number 155

av

REQUEST REPLY
‘,; word word
Q 21 10 ] 3] 13 10
i‘,;
1 reserved 1 resaerved
a 2 - stiream word 20 2 stream wbm 20
3 reserved 3 reserved
g 4ifrom process # te process # 4|from process # to process #
g 5 RTE sequence number 5 RTE sequence number
8 capability mask word & capability mask word
g' T 22 + € 7 &+ 0
3 0 233 (intrinsic number) 0 A-register
1 0 ) 1 ]
e
& 2 & g err
J 3 0
4
1 - -
3 5 deb
j &
T nur
|
= 8 recs
o
A
amiert

‘:'3 : 8-33
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DPURG: ¢lass 8, Stream 20

Intrinsic Number 151
REQUEST
word -
a 21 10
1 reserved
2 .stream word 20
3 raesarved
4ifrom process # to process #
5 RTE sequence number
3 capability mask word
7 22 + 0
0 22?_(;Qtrinsic fumber)
1 0
2 0
3 0
4
5 B name ]
6.* ]
T secu
] er

8-54

REPLY
word
0 13 H
i reserved
2 stream word 20
3 reserved
4{from process # to process #
8 RTE sequence number
& capability mask word
T B+ 0
0 A-register
1 o
2 err

bL)

-1
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Cilass 8, Stream 20

REPLY
10 14
reserved
stream word 20
reserved
from process # to process #

RTE sequence number

capability mask word

0+ DL

DREAD:

Intrinsic numbar 154

REQUEST
0 ez 10
1 reserved
2 - stream word 20
3 reserved
4ifrom process # Lo process #
5 RTE sequence number
53 capability mask word
7 24 + 0
1) 232 (intrinsic number)
t 8]

2! user data length {in words}

data -

3 (v}
5 decb
T lan
3 0

L] ' num

8-55
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8-56

DREAD REPLY
LAST
RECORD
vord

0 4 10
1 reseryed
2 stream word 20
3 reserved

41from process #

to process #

c RTE sequence number
5] capability mask word
7 10 + C

(3] A-regizstry

3 g

2 err

3 rlen

el

f

1 g z;;

ir
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it hosai o

[

L i

| )

&t b

dat il L e

4ifrom process #

RTE-MFE DS/1000-IV Compatible Services Messages

DSTAT: cilass 8, Stream 20

intringic Number 162

word

REQUEST
0 14 10
1 reserved
2 © stream word 20
3 reserved

te process #

5 RTE seguence number
& capability mask word
T 10 + 0

¢ 24z (intrinsic number)
1 ¢

2 124 {decinal)

3 t1]

REPLY
word
0 12 10
1 reserved
2 stream word 20
3 reserved

4ifrom process #

to process #

5 RTE sequence number
B capability mask word
7 0 + 370

0 status array

{124, decimal, words)
{sent as data)

LAST RECCRD
(REPLY)
0 i2 10
1 reserved
2 stream word 20
3 reserved

4}from process #

to process #

5 RTE sequence number
-] capability mask word
7 44+ 0

0 A-register

1 : G

§-57
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DWRIT: class 8, Stream 20

Intringsic Number 183

REPLY

word

13 10

reserved

stream word 20

reserved

from process £ to process #

RTE sequence number

capability mask word

&+ 0

A-register

0

err

\._! .
e B

REQUEST
word

g 21 10

1 reserved

2 -stream word )]
3 reserved

4ifrom process # to process #
5 RTE sequence number

&6 capability mask word

T 2z + DL

4] 231 (intrinsic number)

1 o 0

2| user data length {in words)

3 1)

4

5 deb B
s._ ]
g len
B num
-]

- data -

§-38

-

-

&%
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DWRIT REQUEST

CONTINUATION
RECORD
word

g 10 10
1 reserved
2 stream word 20
2 reserved
4{from process # 1o process #
-] RTE =equence number
& capebility mask word
7 Q + DL
- data

RTE-MPE DS/1000~-TV Compatible Services Messages

g8-~39%




RTE~MPE DS/1000-IV Compatible Services Messages

DEXEC WRITE: class 8, Stream 21

Intrinsic Number 183, code = 2
FIRST
REQUEST

we g

Q 21 10

1 reserved

2 ' stream word 21

3 reserved

4|from process #

te process #

5 RTE sequence number

53 c#pabili’cy mask word

7 22 + DL

0 243 (intringic number)
1 it}

2 user data lengih {words)

3 o
4 2 (code)
5 cnwd
6 Bufl
7 prmi
8 prme
8

- data

&-60

REPLY
word
0 12 10
1 reserved
2 gtream word 21
3 reserved
4ifrom process # te process #
5 RTE seguence number
8 capability mask word
T 4+ 0
ot A-register (EQT.S)
1 B-register (XMSN) R

[N



RTE-MPE DS/ 1000-IV Compatible Services Messages

DEXEC WRITE REQUEST

ADDITIONAL
DATA
word
3 :
;l o 10 19
1 reserved
z stream word 2%
3 reserved
E 4 |from process # to process #
5 RTE sequence number
3 8 capability mask word
7 g+ DL
1]
Ft- - -
Ij i data -
-
1
1
1
13
1
E %]
i
*y
41
FE
H



RTE-MPE D5/ 1000-TV Compatible Services Messages

DEXEC EXECUTION TIME: ciass 8, Stream 20

Intrinsic Number 183, code = 12

REQUEST
word
c 26 10
1 reserved
2 strean word 21
3 researved
4(from process # to process #
5 RTE sequence number
=3 capability mask word
7 34+ 0
0 243 (intrinsic number}
1
2
2
4 14 {code)
5
6’“ program name 7
?.w —
= resl
9 miple
10 ofst
11 mins
12 secs
13 msecs

g«62

REPLY
word

D 12 10
1 reserved
z stream word at
3 reserved
4|from process # to process #
5 RTE sequence number
5] capability mask word
T 4 +
0 A-register
1 | B-register

Not used

if word 10

is negative,

Fromw

¥

P~
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RTE-MPE DS/1000-TV Compatible Services Messages

DEXEC 10 CONTROL: class 8, Strean 20

Intrinsic Number 163, code = 3
REQUEST
wora
0 17 10
1 raserved
2 stream word 21
3 reserved

4 |from process #

te process #

5 RTE sequence number
& capability mask word
7 16 =+ 0

3} 243 (intrinsic number)
1 . 0

2 a

3 o

4 3 (coda)

5 criwd

[ prmi

REPLY
wo rd
o 12 10
1 reserved
2 stream word 21
3 reserved
4[from precess # to process #
<t RTE sequence number
(3 capability mask word
7 4+ 0
o ﬁ-ragistér
1 B-registér

8-63



RTE-MPE D5/1000-IV Compatible Services Messages

DEXEC 1/0 STATUS: class 8, Stream 20

REPLY

word

15 10

reserved

Intrinsic Number 163, code = 13
REQUEST
word
G 16 10
1 reserved
2l stream word 21
3 reserved

stream word 21

4[from process #

to process #

reserved

from process #§ to process #

RTE sequence number

capability mask word

iz + 0

- . A-register

B-register

stat 1 (EQT 3)

stat 2 {EQT 4)

5 RTE sequence number
& capablility mask word
T 14 + ¢

0 243 (ingrinsic numbar)
1 0

2 0

3 . 0

4 15 {code)

5 cnwd

stat 3 {subehannel)

8-64
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DEXEC READ:

Intrinsic Number 163, code = 1

word

REQUEST
B 21 10
i reserved
2 stream word 21
3 reserved
4 ifrem process # to process #§
5 RTE sequence number
& capability mask word
s gz + 0
0| 243 (intrinsic number)
1 G
2 number of data words
3 0
4 1 {code)
5 cnwd
& pufl
7 prmt
& prm2

RTE-MPE DS/1000~IV Compatible Services Messages

Clags 8, Str

eam 21

FIRST RECORD

{REPLY)
word

0 10 i0
1 reserved
2 gstream word 21
3 reserved
4|from process # te process #
5 RTE sequence number
& capability mask word
7 ¢ + data length
9
: data

LAST RECORD (REPLY)
0 12 10
1 reserved
2 stream word 21
3 reserved

4ifrom process #

to process #

RTE sequence number

capabllity mask word

4+ 0

A-register (EQT 5)

B-register (XMSK)

8-65




RTE-MPE DS/1000~IV Compatible Services Messages

DEXEC SCHEDULE: class &, Stream 21

Intrinsic Number 183, code = 10
REQUEST
word'

0 25 10

1 reserved

2 stream word 21
3 reserved

4ifrom process # to process #
5 RTE sequence number

6 capability mask word

7 32+ 0

0 243 (intrinsic number)

11 i c

2 ¢

3 ¢

4 12 (code)}

5

e i pragram name -
; [ —
8 pra 1

9 prm 2
10 prm 2
11 prm 4
12 prim 5

8-6¢

REPLY
word
0 12 _ 10
i reserved
2 stream word 21
3 reserved
4| from process # to process #
5 RTE sequence number
=3 capability mask word
7 4+ 0
0

- A-~register

B-register
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DEXEC TIME: ciass 8, Stream 21

Intrinsic Number 163, code =

11

REQUEST
word
0 15 10
1 reserved
2 stream word 21
3 reserved

4{from process #

to process #

5 RTE sequence number
B8 capability mask word

T 12+ 0

0 243 (intrinsic number)
1 0

z 0

3 0

4 13 (code)

RTE~-MPE DS/1000-1V Compatible Services Messages

REPLY
ward
¥ 17 10
1 reservad
2 stream word 21
3 reserved
4ifrom process # to process #
3 RTE sequence number
& capability mask word
v 18 + 0
o A-register
1 E-register
2 time [1]
3 time [2]
4 time [3]
s time [4]
& time [5]

E~67







WELL-KNOWN ADDRESSES APPENDX

AND PORTS [—‘j’

Bk 1wV

Bd

This appendix contains lists of well-known addresses and ports. It contains the following:

s Well-Known TCP SAPs

o Well~Known UDP Ports.

_ + Some Enown Ethernet Type Fields.

« Some Kuown MAC Address Vepdor Codes.

3

+ Some Known Ethernet Multicast and Broadcast Addresses.

Hewlett-Packard makes no claims for the current validity of the information in this appendix. This
information is provided only for the convenience of the user.

WELL«“KNOWN TCP SAPS

Table A~1 Weli-Knovwn TCP SAPs

Service Octal Value Hex Value Decimal
Value
3 FTP 25 15 21
_ TELNET 27 17 73
3 SMTP 31 19 25
Nameserver 65 35 33
RPC Port Map 157 &F 111
3 Name Server 211 89 137
Datagram 212 BA 138
Session 213 2B 139
; Remote Exec 1000 200 512
rlogin 1001 201 513
remshell 1002 202 5§14
» remmote print 1003 203 §15
rib 2354 4EC 1260
- NET 3000 600 1536
» VT 3001 601 1537
i Reverse VT 3002 602 1538
PTOP '_ 3004 604 1540
7] RPM ¥ 3006 606 1542
Ninstall 4071 239 2105
RFA (MPE) 5000 AOD 1560
| RDEA (MPE) 5001 A0l 2561
? - RFEA (UX) 11100 1240 4672

I
d




Well-Known Addresses and Ports

WELL~-KNOWN UDP PORTS

~ Table A~2, Well-Known UDP Ports

Service Octal Value Hex Value
Namessrver 65 38

RFPC Port Map 157 oF

WName Server 211 89
Datagram 212 8A

Session 213 EB

rwho, ruptime 1001 201

syslog 1002 202

route (RIP) 101D 208

NFES dzemon 4001 801

e B

LR

el

|
i



Well-Known Addresses and Ports
ETHERNET TYPE FIELD

The 13th and 14th ociets of an Ethernet packet consist of the "Type" field. (If the value of this field is
less than £500, or SDC hex, this is an IEEE 802 packet and this field is interpreted as the "length” field.)

These Ethernet type field values are managed by XEROX. Some astignments are public, others private.

Current information includes Xerox Public Ethernet Packet Type documentation: IEEES0L 3 Std; NIC
RFCY960: and contributions from network managers and vendors.

Table A-3, Ethernet Type Fields

Hex Value Meaning

0000-05DC IEEERQ2. 3 Length Field (0 - 1300.)

D1G1-01FF Experirental (for development, conflicts with IEEE802. 3 Length)
02690 Xerox PUP (conflicts with JEEE802Z. 3 Length Field rangs) (see 0400)
g201 Xerox PUP Address Translzation (conflicts .. ) (see GAD])

0600 Xerox XNS IDP

G300 DOD Internet Protocol {IP)  (See notes | & 2 below.)

0801 X 75 Internet

a802 NES Internet

Q803 ECMA Internet

Q804 CHAOQSnet

0805 X 25Level 3

0804 Address Resolution Protocol (ARP) (for IP & CHAQS) (See Note 1.}
0807 XNS Cormnpatibility

081C Symbelics Private

0888-088Aa Xyplex

0900 Ungermann-Bass network debugger

0A00 Xerox IEEEB(Q2. 3 PUP

0A01 Xerox JEEEZ02 3 PUP Address Transiation

0BAD Banyan Systems

1000 Berkeley Trailer negotiation

100i-100F Berkeley Trailer encapsulation for IP

1600 BBN Simpet Private

4242 PCS Basic Block Protocel

$208 BEN Simnpet Private {See note 3.}

6000 DEC unassigned

600t DEC Maintenance Operation Protocol (MOP) Dump/Lozd Assistance
6002 DEC Maintenance Operation Protocol (MOP) Remote Console
6003 DECNET Phase IV

6004 DEC Local Area Transport (LAT)

60035 DEC diagnostic protocol

6004 DEC customer protocol

007 - DEC DECNet SCaA

6008 DEC AMBER

6009 DEC MUMPS

6010-6014 3Com Corp.




Well-Known Addresses and Ports

Table A~3. Ethernet Type Fields (continued}

Hex Value Meaning

7400 Ungermann«Bass download

7001 Ungermann ~-Bass NILJ

7002 Ungermann-Bass diagnostic/locpback
7020-7029 LRT {England)

7030 Proteon

8003 Cronus VLN

8004 Cronus Direct

8005 HP Probe protocol

8006 Nestar

3092 ATE&T

8010 Excelan

2013 Silicon Graphics dizgnostic (obsolete)
8014 Silicon Graphics network games {obsolete}
3015 Silicon Graphics reserved {obsolete)
3016 Silicon Graphics XNS NameServer, bounce server (obsolete)
8019 HP-Apcllo DOMAIN

SQIE Tymshare

202¥ Tigan, Inc.

80335 Reaverse Address Resolution Protocol {(RARP)
2036 Aeonic Systems

8038 DEC LanBridge Management

3033 DEC unassigned

8034 DEC unassigned

303 DEC unassigned

303C DEC unassigned

203D DEC Ethernet Encryption Protocol
803E DEC unassigned

303F PEC LAN Traffic Morzitor Protecol
3040 DEC unassigned

3041 DEC unassigned

8042 DEC unassigned

3044 Planning Research Corp.

8046 AT&T

3047 AT&T

8049 ExperData (France)

8§05B Versatile Message Translation Protocol RFC~10435 (Stanford)
805C Stanford V Kernel, production

205D Evans & Sutherland

2060 Little Machines

80462 Counterpoint Computers

BO6S University of Massachusetts, Amherst
80646 University of Massachusetts, Ambherst
2067 Vesco integrated Automation

BO6R General Dynamics

8065 AT&T _

206A Autophon {Switzerland)

806C ComDesign

8G4D Compugraphic Corp.
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Well-Known Addresses and Ports

Table A-3. Ethernet Type Fields (continued)

Hex Value Meaning

BOSE-8Q77 Landmark Graphics Corp.

807TA Matra {(France)

307B Dansk Data Elektronic A/S (Denmark)
307C Merit Internodal

307D Vitalink Communications

20TE VitaLink Communications

R07F Vitalink Communications

830380 Vitalink Communications bridge
2081 Counnterpoint Computers

3082 Counterpoint Computers

8083 Counterpoint Computers

8038 Xyplex

3089 Xyplex

808A Xyplex )
8098 EtherTalk {(AppleTalk over Ethernet}
2809C Datability

809D Datability

30%E Datability '
g09F Spider Systems, Ltd {England)
80A3 Nixdorf Computer {West Germany)
30A4-80B3 Siemens Gammasonics Inec.

gocn Digital Communications Assoc.
80C1 Digital Communications Assoc.
30C2 Digital Communications ASsoc.
20C3 Digital Communications Assos
g0Cs Pacer Software

80C7 Applitek Corp.

30C2~B0CC Integraph Corp.

80CDh Harris Corp.

80CE Harris Corp.

80CF-80D2 Taylor Inst.

30D 3 Rosemount Corp.

30D4 Rosemount Corp.

20D 35 IBM SNA Services Over Ethernet
80DD Varian Assoc.

30DE TRFS (Integrated Solutions Transparent Remote File System)
SODF Integrated Solutions

80EQ Allen-Bradley

80E3 Allen-Bradley

30R4-80FD Datability

80F2 Retix

80F3 Kinetics, AppleTalk ARP (AARP)
30F4 Kinetics

80F5 Kinetics

B0F7 HP~Apolic Computer
80FF-2103 Wellfieet Communications

8107 Symbolics Private

8108 Symbolics Private




Weli~Known Addresses and Ports

Table A-3. Ethernet Type Fields {(continued)

Hex Value Meaning

8109 Symbolics Private

2130 Waterloo Microsystems

8131 VG Laboratory Systems

8137 Novell (old)

2138 Novell

£139-813D KTI

3000 . Loopback (Configuration Test Protocol)/ DEC MOP LAN Loopback
9601 Bridge Communications XNS Systems Management
9602 Bridge Communicationis TCF/IP Systems Management
9403 Bridge Communications

FFOD BBN VITAI -LanBridge cache wakeups %

Note 1: These protocols use Ethernet broadcast, where multicast would be preferable.
MNote 2 REBN Butterfly Gateways also use 0800 for non~IP, with IP version field = 3.
Neote 31 BBN ana.te Protocols, not registered

R

~1



Well-Known Addresses and Ports

-~ MAC ADDRESS VENDOR CODES

Table A~4. MAC Address Veador Codes

Hex Valuwe Address
000G0C Cisco
200020 DIAB (Data Intdustrier AR)
000022 - Visual Technology
goo02Aa TREW
3000s5A S & Koch
- 000065 Netweork General
000093 Proteon
0GO09F Ameristar Technology
Q000AS Network Svstems
go0dtAA Xerox, Xerox machines
a000B3 CIMLinc
3a00Co Western Digital
Q00ODD Gould
800102 BEN, BBN internal usage {not registered)
001700 Kabel
aGDDO0 Ungermann-Bass
— GoDD01 Pngermann-Rass
020701 Interian, UNIBUS or QBUS machines, HP-Apollo
020406 BBN, BEN internal usage {not registared)
02608C ACom: IBM PC; Imagen; Valid
Q02CFiF CMC, Masscomp, Silicon Graphics
080002 Bridge .
080003 ACC (Advanced Computer Communications)
080005 Symbolics, LISP machines
080008 BEN '
930009 Hewlett-Packard
08000A Nestar Systems
G2000B Unisys
080010 AT+T
030014 Ezcelan, BBN Buiterfly, Masscomp, Silicon Graphics
G20017 N&C
08001A Data General
08001B Data General
030C1E HP-Apollo
080620 Sun, Sun machines
Q80022 NBI
080G2S cDC
080028 TL Explorer
080028 PEC, UNIBRUS or QBUS machines, VAXen, LANBrnidges
(DEUNA, DEQNA, DELUA)
080036 Intergraph CAE stations
080039 Spider Systems
o 080045 . Xylogics
030047 Seguent




Well=-Known Addresses and Ports

Table A=4. MAC Address Vendor Codes {continued)

Hex Valvue Address

080049 Univation

08004C Encore

08G04E BICC

080035A IBM

080067 Comdesign

080068 Ridge

080069 Silicon Graphics

080CSE Excelan

080075 DDE (Danish Data Elektronik A/S)

Q8007C Vitalink, TransLAN III

080080 Xios

Q80089 Kinetics, AppleTalk-Ethernet interface

D8002R Pyramid

G80G8D XyVision, XyVision machines

AAQ003 DEC, Global physical addrass for some DEC machines
AAQD04 DEC, Local logical address for systems running DECNET

TFOR
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Well-Enown Addresses and Ports

-  ETHERNET MULTICAST AND BROADCAST ADDRESSES

Table A-5. Ethernet Multicast Addresses

Ethernet HMulti- Type Usage
cast Address Field
05-00~02-04-00~01 8080 Vitalink printer
09-00~02-04~0G~02 8080 Vitalink management
05-00-09~-00-00-01 30035 HP Probe
0%-00-09~00-00-01 802.2LLC HP Probe
05~-00~09~-00-00-04 3005 HP DTC
09-00-1E-00-00-00 301¢ HP-Apoilo DOMAIN
09-00~28-00~00-03 28038 DEC Lanbridge Traffic Monitor (LTM)
$9~00~2B~00-00-0F 6004 DEC Local Arez Transport (LAT)
G9-00-2B-01-00-00 2038 DEC LanBridge Copy packets
08~00-2B-01-00-01 8038 DEC LanBridge Hello packets
1 packet per second, sent by the
designated LanBridge
09-00=-4E~-00-00-02 8137 Novell 1IPX
09-00-7C~02~00-05 3080 . Vitalink diagnostics
09-00-7C-05-00-01 8080 Vitalink gateway?
. 0D~ 1E~15-BA~DD-06 ? HP
AB-00-00-01-00-00 £001 DEC Maintenance Operation Protocol (IMOP)
Dump/Load Assistance
AB-00-00-02-00-00 5002 DEC Maintenance Operation Protocol (MOP)
Remote Console, 1 System ID packet
every £-10 minutes, by every
DEC lLanBridge
DEC DEUNA interface
DEC DELUA interface
DEC DEQNA interface (in 2 certain mode)
AB-00-00~-03-00-00 6003 DECNET Phase IV end node Hello packets
1 packet every 15 seconds, sent by each
DECMET host.
AR-00-00-04-00-00 6063 DECNET Phuase IV Router Hello packets
1 packet every 15 seconds, sent by DECNET
ARB-00-00-05-00~-00 2777 Reserved DEC
through
AB-00-03-FF-FF~FF
AR-00-03-00-00-00 &004 DEC Local Area Traznsport (LAT) - old
AR-00-04-00-00-00 77? Reserved DEC custorner private use
through
AB-00-04-00-FF-FF
ABR-00-04-0f-xx~¥yy 6007 DEC Local Area VAX Cluster groups
CF-00-00-00-00-00 2000 Ethernet Configuration Test protocol (Loopback)




Well-Known Addresses and Ports

Table A ~6. Ethernet Broadcast Addresses

Ethernet Broad-
cast Address

Type
Field

Usage

FF-FF-FF-FF-FF-FF

FF-FF-FF-FF-FF-FF
FF-FF-FF-FF-FF-FF
FF-FF-FF-FF-FF~FF
FF~FF-FF-FF-FF-FF
FF-FF-FF-FF-FF~FF

FF-FF-FF-FF-FF-FF
FF-FF-FF-FF-FF-FF
FF-FF~FF~FF~FF-FF

0800

0800
0804
0806
OBAD
1600

8035
8Q7C
809

XNS packets, Hello or gateway search?

6 packets every 15 seconds, per XNS station
IP (e.g. RWHOD via UDP) as needad
CHAOQOS
ARP (for IP and CHAOS) as needed
Ranyan
VALID packets, Hello or gateway search

1 packets/30 seconds, per VALID station
Reverse ARP
Merit Internodal (INP)
EtherTalk
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AABORT, NFT Message, 3-26

Abort 1/0 Request, 6-22

Abort 1/0 Response, 6-23

ABORT, NFT Message, 3~26

ABOR, FTP Message, 4-1

ADATA, NFT Message, 3-12

ADIRECTORY, NFT Message, 3-40

AEOD, NFT Message, 3-13

AINIT, NFT Message, 3-35

AMARKER, NFT Message, 3~14

ANFTGEN, NFT Message, 3-23

ANFT, NFT Message, 3-19

AOFFERI NFT Message, 3-32

AOFFERR, NFT Message, 3~38

AOFFERT, NFT Message, 3-29%

Application Moniter Negotiation Reply, 6-10
Application Moenitor Negotiation Reguest, 6-7
Application Monitor, 6-1

APPE, FTP Message, 4-2

ARP Header, 1-29

C

CANCEL, NFT Message, 3-28
CDUP, FTP Message, 42

Control Buffer Messages, 1~31
Control Request, RPM, 5-13
COMPDATA, NFT Message, 3-16
COMPEOD, NFT Message, 3-16
COMPMARKER, NFT Message, 3~17
CWD, FTP Message, 4-2

D

\Data

RPM, 5-12, 5-13
DAPOS, 7~60, 8~46
DATA, NFT Message, 3-12
DCLOS, T-62, 8-47 '
DCONT, 7+ 58, §-48
DCRET, 7-63, 8-49
DELE FTP Message, 4-2
DEXEC 1 {Remote Read), 7«33
DEXEC 10 (Immediate Schedule, No Wait), 7=-37
DEXEC 11 {Remote Tirme Reqguest), 7-39

DEXEC |2 (Remote Timed Program Schedule), 7-40

INDEX-1




Index

DEXEC 13 {(Remote I/0 Status), 7-36
DEXEC 2 (Remote Write), 7~34

DEXEC 23 (Queue Schedule, Wait), 7-47
DEXEC 24 (Queue Schedule, No Wait), 7-49
DEXEC 23 {(Remote Partition Status), 7-41
DEXEC 4 (Remote }/0 Control), 7~335
DEXEC 6 {Remote Program Termination), 7-43
DEXEC 9 (lmmediate Schedule, Wait), T-43
DEXEC 9% (Remote Program Status), 7~42
DEXEC EXECUTION TIME, §~62

DEXEC 1/0O CONTROL, 8-563

DEXEC 1/0 STATUS, 8-64

DEXEC READ, 8-65

DEXEC SCHEDULE, §-66

DEXEC TIME, 8-67

DEXEC WRITE, 8~60

DIRECTORY, NFT Message, 3-40

DLIST, 7-22

DLOCF, 7-59, §-50

DNAME, 7-57, 8-51

DOPEN, 7-52, 8-52

DPOSN, 7-55, 8-53

DPURG, 7~51, 8-54

DREAD, 7-54, §-55§

DS/ 10001V Services Messages, 7-14

D3/ 1000~V Services Messages, Table of, 7-15
DSTAT, 7-61, 8-37

DWIND, 7~56

DWRIT, 7~53, 3-58

Dynamic Rerouting Update Message, 7-11

E

EOD, NFT Messzge, 3-15
Error Code

REM, 5-3, 5-6, 5~8, 5-10, 5-11
Ethernet Broadcast Addresses, A-9
Etherret Header, 15
Ethernet Multicast Addresses, A-9
Ethernet Type Field, A-3

F

FCHECK, 8-17
FCLOSE, 28-18

FCONTROL for (SSTDIN/SSTDLIST), 8~13
ECONTROL, 8-19

FGETINFO, 8-20

FINIS, 730

FLOCK, 8~22

FOPEN, 8-23

FPOINT, 8-25

INDEX-2
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FREAD (Not Multirecord), 8-26
FREADDIR {Not Multirecord), 8-28
FREADLABEL, 8-33
FREADSEEK, 8-30
FRELATE, 28-31
FRENAME, 8-32
FSETMOQDE, 8-34
FSPACE, 8~335
FIF Messagze

ABOR, 4~1

APPE, 4-2

CDUP, 4-2

CWD, 4-2

DELE, 4-2

HELP, 4-3

LIST, 4-3

MKD, 4-3

MODE, 4-3

NLST, 4-4

NOOF, 4-4

PASS 4-4

PORT, 4-4

PWD, 4-5

QUIT, 4-5

RETR, 4-5

RMD, 4-6

BENFR, 4-6

RNTO, 4-6

SITE, 4-7

STOR, d4~7

STRU, 4-7

SYST, 4-7

TYPE, 4~8

USER, 4-8
FTP Reply Codes, 4-9
FUNLOCK, 8-36
FUPDATE (Not Multirecord), 8-37
FWRITE [(Not Multirecord), 8-38
FWRITEDIR, $~40
FWRITELABEL., 8-42

H

HELP, FTP Messaze, 4~3

HP 3000 to HP 1000 MMessages, 7-69
i

ICMP Header, 1-10

IEEE 202.3 Header, 12
IFP Header, 1-20

immediate Schedule, No Wait, DS/ 1000~1V, 7-37

Index
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Immediate Schedule, Wait, DS/ 10001V, 7-45

Interface, 1-20

Internet Control Messaze Protocol, 1-10

Internet Protocol Header, 1-7
Invoke Break Reguest, §-29
Invoke Break Response, 6-30
INFO, NFT Message, 3-27
IP Address, 5~§

1P Header, 1~7

L

LAN Header, 1-2, 1-5

LIST, FTP Message, 4-3

Logon Info Message Request, 6-16
Logon Info Message Response, 6-17
LOGOF REQUEST, 7-66

LOGON REQUEST, 7-65

M

MAC Address Vendor Codes, A~ 7
MARKER, NFT Message, 3«14
Message Accounting Messages, 7~12
MKD, FTP Message, 4-3

MODE, FTP Message, 4-3

MPE Get Information Request, 6-33
MPE Get Information Response, 634
MPE Specific Control Response, 6~32
MPE Specific Request, 6-31
MPE-RTE, RTE-MPE Messages, 7-69

N
Net{PC, 5~9

see Network Interprocess Communication, 5-1
Network Interprocess Communication, 5«1

NFT Messages, 2-3, 3-42
NFT Messages, Summary of, 3-10
NFT
general fiow, 3~1
message flow, 3-5, 6~3
WLIT, FIP Message, 4=4

NON-SESSION ACCESS REQUEST, 7-67

NOOP, FTP Message, 4-4

NS~-ARPA/1000, Remote Process Mangement, 5-1
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OFFERI, NFT Message, 3-32
OFFERR, NFT Message, 3-38
OFFERT, NFT Message, 3-29

p

Packet Exchange, 1-18
Parent Program, 5-1
PASS, FTP Message, 4-4
PCLOS, 7-29
PCLOSE, 8~-43
PCONT, 7-28
PCONTRCL, 8-11
Ports, Well-known UDP Ports, A~2
POPEN, 7-24, 8-44
PORT, FTP Message, 4-4
Program Descriptor
RPM, §-7, §-12
PREAD, 7-26, 8-7
PROBE Protoce]l Messages, 1-22
PROGRESS, NFT Message, 3-25
PWD, FTP Message, 4-5
PWRITE, 7-27, §-9
PXP Headsr, 1-18

Q

Quene Schedule, No Wait, DS/1000-1IV, 7-49
Quene Schedule, Wait, DS/1000-1V, 7-47
QUIT, FTP Message, 4-5

R

RDBA REQUEST, 7-68
Remote I/0 Control DS/1000-1V, 7-35
Remote 1/0 Status, DS/ 10001V, 7-36
Remote Partition Status DS/1000-1V, 7-41
Remote Process Management

NS-ARPA/1008, 5-1

pazent program, 5-1

RPM monitor, 3-1
Remote Program Status, DS/1000-TV, 7-42
Remote Program Fermination, DS/ 1000-1V, 7-43
Remote Rezd, DS/1000-IV, 7-33
Remote Time Regquest, DS/1000-TV, 7-39
Remote Timed Program Schedale DBS/1000-1V, 7-40
Remote Write, D5/1000-1V, 7-34
Request Code, RPM, 5-~12
Rerouting Update Message, 7-11
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Return Code, RPM, 5~13
REMOTE BYE, 8-16
REMOTE Command, 8-6
REMOTE HELLQ, 8~135
REMOTE OPERATOR REQUEST, 7-64
RETR, FTF Messags, 4-35
RINIT, NFT Message, 3-35
RMD, FTP Message, 4-6
RNFR, FIP Message, 4-6
RENFTR, NFT Message, 3~18
RNFT, NFT Message, 3-19
RNTO, FIP Message, 4-6

Router/1000 Headers, for DS/1000~-{V Services, 7T-14

RPM Message Header, 5-1
RPM Message Length, 5-1
EPM Monitor, 51
RPM
control request, 5-13
data, 5~12, 5~13
dependent child flag, 5-5
error code, 5-3, 56, 5~8 35-10 §-11%
fiags, §-3, 56
IF address, 5~5
NetIPC, 5-8
opt array, 5-5
program descriptor, 56, 5~7, 5-12
request code, 5-12
return: code, 5-13
RPMControl reply message, 5«i3

RPMControl request message, 5-9, 5-12

RPMCreate reply message, 5~6
RPMCreate request message, 5-4, 5-9
RPMError reply message, $-3
RPMXill reply message, 58
RPMKI]l request message, 5-7
RPMiength reply message, 3-10
RPMLength request message, 5-9
RPMSonComplete reply message 5-11
see Remote Process Management, 5-1
session flag, 5—5
session identifier, 5-4, 5-35
version number, 5-5, 5-6
wait for child flag, 5-5

RPROGRESS, NFT Message, 3-25

S

Session Identifier, 5-4, 5-§

Set Break Request, 6-24

Set Break Response, 6-25

Set Driver Control Response, 6-28
SITE, FTP Message, 4-7

SLAVE LIST (REMAT), 7-32
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SLAVE OFF (REMAT), 7-31

Socket Registry Connect Site Path Report, 2-2

Socket Registry Header, 2-1
Socket Registry Messages, 2-1
STOR, FTP Message, 4-7
STRU, FTP Message, 4-7
SYST, FTP Message, 4-7

T

TCP Header, 1-15

TCP SAPs, A~1

Terminal Driver Control Reguest, 6-26
Terminal }/O Reply, 6-20

Terminal I/0O Reguest, 6~18

Terminzl Monitor Negotiation Reply, 6~13
Terminal Monitor Negotiation Request, 6-12
Terminal Monitor, 6~1

Terminate Message Request, 6-14.
Termination Reply, 6-15

Transmission Control Protocol, 1-15

TRANSPARENT FILE ACCESS SERVER, 7-17

TRFAS, 7-17
TYPE, FTP Message, 4-8

U

UDP Header, 1-19

UDP Ports, A-2

Update Message, Rerouting, 7-11
User Datagram Protocol, 1-19
USER, FTP Message, 4-8

Vv

Virtual Terminal Access Megsages, 6-1
Virtual Terminal

Abort 1/0 Request, 6-22

Abort 170 Response, 6-23

Application Monitor Negotiation Reply, 6-10
AppHceation Monitor Negotiation Request, 6-7

Application Monitor, 6~1

General Flow, 6~1

Invoke Break Reguest, 6-29

Invoke Break Response, 6~30

Logon Info Message Reguest, 6-16
Logon Info Message Response, 6-17
Logon Sequence, 6-3

Message Header, 6~35

Message Types, &4

MPE CGet Information Request, §-33
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MPE Get Information Response, 6~34
MPE Specific Control Request, §=31

MPE Specific Control Response, 632
Primitives, 6-4

Set Break Reguest, 6-24

Set Break Response, 6235

Set Driver Control Response, 6-28
Terminal Driver Control Request, 6-26
Terminal /0 Reply, 6-20

Terminal /O Reqguest, 6-18

Terminal Monitor Negotiation Reply, 6~13
Terminal Monitor Negotiation Reguest, 6+~12
Terminal Monitor, 6-1
Terminate Message Request, 6=14
Termination Reply, 6-15

VT Messages, 6-1

w

WARN, NFT Message, 3~-41

SPECIAL CHARACTERS

SSTDIN (READ/READYX), 8-14
$STDLIST (Print), 8-12
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