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Notices

References in this publication to IBM products, programs, or services do not imply
that IBM intends to make these available in all countries in which IBM operates.
Any reference to an IBM product, program, or service is not intended to state or
imply that only IBM'’s product, program, or service may be used. Any functionally
equivalent product, program, or service that does not infringe any of IBM’s
intellectual property rights may be used instead of the IBM product, program, or
service. Evaluation and verification of operation in conjunction with other products,
except those expressly designated by IBM, is the user’s responsibility.

IBM may have patents or pending patent applications covering subject matter in
this document. The furnishing of this document does not give you any license to
these patents. You can send license inquiries, in writing, to the IBM Director of
Commercial Relations, IBM Corporation, Purchase, NY 10577.

Safety

Safety notices are printed throughout this manual. DANGER notices warn you of
conditions or procedures that can result in death or severe personal injury.
CAUTION notices warn you of conditions or procedures that can cause personal
injury that is neither lethal nor extremely hazardous. Warning notices warn you of
conditions and procedures that can cause damage to machines, equipment, or
programs.

United Kingdom
Warning: This IBM product is made to high safety standards. It complies
inherently with telecommunications safety standards. It is not designed to provide
protection from excessive voltages appearing externally at its interfaces. Therefore,
when this product is connected to a public telecommunications network via any
other equipment, and you connect to this product items not supplied by IBM United
Kingdom Ltd., you must comply with mandatory telecommunications safety
requirements.

You may do this either by choosing products which also are approved as complying
to BS6301 or British Telecom Technical Guide No. 26, or by the use of approved
safety barriers. Consult the local office of your public telecommunications operator,
for advice and permission to make the connections.

Electronic Emission Notices

The following warning statements (required by country regulatory agencies) are
applicable in the countries indicated.
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Canada

Federal Communications Commission (FCC) Statement

Note: This equipment has been tested and found to comply with the limits for a
Class A digital device, pursuant to Part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference when the
equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in a residential area is likely to cause
harmful interference, in which case the user will be required to correct the
interference at his own expense.

Properly shielded and grounded cables and connectors must be used in order to
meet FCC emission limits. IBM is not responsible for any radio or television
interference caused by using other than recommended cables and connectors or by
unauthorized changes or modifications to this equipment. Unauthorized changes or
modifications could void the user's authority to operate the equipment.

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) this device may not cause harmful interference, and
(2) this device must accept any interference received, including interference that
may cause undesired operation.

This equipment does not exceed Class A limits per radio noise emissions for digital
apparatus, set out in the Radio Interference Regulation of the Canadian
Department of Communications. Operation in a residential area may cause
unacceptable interference to radio and TV reception requiring the owner or operator
to take whatever steps are necessary to correct the interference.

Cet équipement ne dépasse pas les limites de Classe A d'émission de bruits
radioélectriques pour les appareils numériques, telles que prescrites par le
Reglement sur le brouillage radioélectrique établi par le ministére des
Communications du Canada. L'exploitation faite en milieu résidentiel peut entrainer
le brouillage des réceptions radio et télé, ce qui obligerait le propriétaire ou
I'opérateur a prendre les dispositions nécessaires pour en éliminer les causes.

Japanese Voluntary Control Council for Interference (VCCI) Statement

XX Functions Reference

This equipment is Class 1 Equipment (information equipment to be used in
commercial and industrial districts) which is in conformance with the standard set
by Voluntary Control for Interference by Data Processing Equipment and Electronic
Office Machines (VCCI) with an aim to prevent radio interference in commercial and
industrial districts.

This equipment could cause interference to radio and television receivers when
used in and around residential districts.

Please handle the equipment properly according to the instruction manual.
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About This Book

This book describes how the IBM* 5494 Remote Control Unit uses Systems
Network Architecture (SNA), Synchronous Data Link Control (SDLC), X.25, X.21, or
Token-Ring protocols to communicate with the Application System/400* (AS/400%)
system. In addition, this book describes how the 5494 manages the attached
workstations and converts network data streams into protocols for 5250
workstations and printers.

This book supplies information about the 5494 required by the systems programmer
to:

» Generate valid output data streams
» Process input data streams
» Evaluate network error conditions.

Who Should Read This Book

This book is for the programmer who is familiar with SNA and communication
protocols. This book does not contain a comprehensive overview of SNA, SDLC,
X.25, X.21, or Token-Ring protocols. To find more information on these subjects,
see “Related Publications” on page xxiv.

How This Book Is Organized

Chapter 1, Introduction to the 5494 Remote Control Unit
This chapter briefly describes the 5494 and provides an overview of how the 5494
communicates with both the AS/400 system and workstations.

Chapter 2, Synchronous Data Link Control Support
This chapter describes the SDLC support provided by the 5494.

Chapter 3, X.25 Packet Switched Network Support
This chapter describes the X.25 support provided by the 5494.

Chapter 4, X.21 Switched Public Data Network Support
This chapter describes the X.21 support provided by the 5494.

Chapter 5, V.25 bis Serial Automatic Calling Support
This chapter describes the V.25 bis support provided by the 5494.

Chapter 6, Token-Ring Support
This chapter provides information about 5494 support for attachment to Token-Ring
networks.

Chapter 7, Type 2.1 Node Support
This chapter provides information about 5494 support for the Type 2.1 (T2.1) node.
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Chapter 8, Nonprogrammable Workstation Support
This chapter provides the functional details for nonprogrammable workstation
(NWSs) attached to the 5494.

Chapter 9, Programmable Workstation Support '
This chapter provides the functional details for programmable workstation (PWSs)
attached to the 5494.

Chapter 10, Systems Network Architecture Support
This chapter describes the SNA support provided by the 5494.

Chapter 11, Network Management Support
This chapter discusses the 5494 SNA alert functions and the Response Time
Monitor (RTM) features.

Chapter 12, Display Data Streams
This chapter describes the format of display data streams supported by the 5494.

Chapter 13, Keyboard Functions
This chapter describes the keyboard modes and functions supported by the 5494.

Chapter 14, Display Pointer Device (Mouse) Support
This chapter describes the pointer device (mouse) characteristics and functions
supported by the 5494,

Chapter 15, Printer Data Streams
This chapter describes the format of printer data streams supported by the 5494.

Chapter 16, Communications Interfaces
This chapter describes the EIA 232D, X.21, V.35, and Token-Ring physical
interfaces supported by the 5494.

Appendix A, Ideographic Enhancements
This appendix contains information about ideographic data entry and processing.

Related Publications
» IBM 5494 Remote Control Unit Planning Guide, GA27-3936
» IBM 5494 Remote Control Unit User’s Guide, GA27-3960
« IBM 5494 Problem Determination Quick Reference, GA27-3909
« IBM 5494 Remote Control Unit Maintenance Information, SY27-0327

» IBM 5494 Remote Control Unit National Language Support for Arabic,
GA27-3910

- IBM 5494 Remote Control Unit National Language Support for Hebrew,
GA27-3911

 Application System/400 Control Language Reference, SC41-0030

« Application System/400 Workstation Customization Functions Programmer’s
Guide and Reference, SC41-0056

» Data Communications Concepts, GC21-5169
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Summary of Changes

i Third Edition (November 1993)
This manual supports the IBM 5494 Remote Control Unit Release 2.0.

|

Throughout this manual, independent workstation (IWS) is changed to
programmable workstation (PWS), and dependent workstation (DWS) is changed to
nonprogrammable workstation (NWS).

Where applicable, information has been added for:

Twinaxial Expansion Kit support for 56 workstations through 8 twinaxial ports
on a Model 001 and Model 002

Token-Ring Upgrade Kit support for up to 80 workstations on a Model 002
AS/400 Version 2 Release 3 support

Programmable workstation (PWS) Utility Program enhancements that allow the
selection of Concurrent Diagnostics mode without input from the operator panel
and the support of resetting and restarting the 5494 from a PWS

Enhanced performance including a maximum request/response unit (RU) size
of 1024 bytes

Improved system availability through continuous logical session connection
retries

Support of AS/400-initiated PWS sessions between the AS/400 and a PWS
attached to the 5494

Farsi language support using the Arabic Keyboard Translation Table (KTT)

Write Data structured field and Programmable Mouse Buttons structured field
display data stream commands

Word Wrap entry field and Ideographic Continued entry field capability in the
display data stream

5494 support for 3486, 3487 and 3488 displays with a pointer device (mouse).

Technical changes or additions to the text and illustrations are indicated by a
vertical line to the left of the change.

© Copyright IBM Corp. 1992, 1993 XXVii



XXViii  Functions Reference



Chapter 1. Introduction to the 5494 Remote Control Unit

This chapter briefly describes the IBM* 5494 Remote Control Unit and provides an
overview of how the 5494 communicates with both the Application System/400*
(AS/400*) system and workstations.

Description of the 5494

The 5494 controls communication between the workstations and the AS/400
system. Using the 5494, one AS/400 system can serve the local site, as well as
multiple remote sites.

In addition to being a communication controller, the 5494 is an editing controller.
As an editing controller, the 5494 processes:

« Display data streams from the AS/400 system to workstation displays

» Keystrokes from the workstations

« Print data streams from the AS/400 system to printers

» Ideographic character data streams from ideographic workstations to the
AS/400 system.

This local processing improves response time and reduces the processing load on
the AS/400 system.

5494 Communication with the AS/400 System

The 5494 communicates with the AS/400 system through a Type 2.1 (T2.1)
connection using any of the following physical interfaces: ’

» EIA 232D (V.24/V.28)
«+ V.35

« X.21

« Token-Ring.

The 5494 supports the following communication protocols for link establishment and
end-to-end communication with the AS/400 system:

X.21 switched For automatic call establishment when using an X.21 physical

interface.
V.25 bis For automatic call establishment when using an EIA 232D
(V.24/V.28) physical interface.
SDLC For end-to-end link communication with the AS/400 system.
X.25 For communication with the AS/400 system through a packet
switched network.
Token-Ring For establishing communication using the Token-Ring interface.
SNA For exchange of information with the AS/400 system. The 5494

communicates with the AS/400 through Systems Network
Architecture (SNA) LU 6.2 sessions. For programmable
workstations (PWSs), the 5494 supports end node
pass-through. For nonprogrammable workstations (NWSs), the
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5494 encapsulates SNA LU 4 printer sessions and SNA LU 7
display sessions within SNA LU 6.2 sessions.

Communications Network Options
For the 5494, the interface with the communications network includes transceiver
electronics inside the 5494, a physical connector at the back of the 5494, a
communications cable, and either a modem or data circuit-terminating equipment
(DCE) that is external to the 5494. Although all models use the same 26-pin
connector block at the back of the 5494, each type of communications cable has a
different combination of signal lines. For the 5494 Model 002, a Token-Ring
network interface includes an adapter card, a communications cable, and a
multistation access unit that is external to the 5494.

The 5494 can attach to several different types of communication networks. All
models are equipped with a communication cable that attaches the 5494 to a
modem or DCE. Model 002 is also equipped with a Token-Ring cable. Table 1-1
shows the interface requirements, communication protocols, and corresponding
5494 cable type for each of these networks. The 5494 always uses SNA protocols
in its operation. For more information about network services and requirements,
contact individual network suppliers.

Table 1-1. Networks Supported by the 5494

Communication 5494
Network Interface Requirements Protocol Cable Type
Analog switched or leased EIA 232D interface with synchronous  SDLC or EIA 232D
modem V.25 bis/SDLC 1
X.21 Public Data Network switched or EIA 232D interface with X.21 bis SDLC EIA 232D
leased DCE
X.25 Packet Switched Network V.24/28 interface with X.21 bis DCE X.25 EIA 232D
X.21 Public Data Network leased X.21 interface with X.21 DCE SDLC X.21
X.21 Public Data Network switched X.21 interface with X.21 DCE X.21/SDLC 2 X.21
X.25 Packet Switched Network X.21 interface with X.21 DCE X.25 X.21
High-Speed Analog V.35 interface SDLC V.35
Fractional T1 V35 Interface with Fractional T1 SDLC V.35
Multiplexer
Dataphone Digital Service V.35 interface with Data Service Unit ~ SDLC V.35
(DSU)
X.21 Public Data Network switched or V.35 interface with X.21 bis DCE SDLC V.35
leased
X.25 Packet Switched Network V.35 interface with X.21 bis DCE X.25 V.35
Token-Ring Network Token-Ring IEEE 802.5 Token-Ring IEEE Token-Ring
802.2

1 V.25 bis protocols establish connection with the AS/400 system. Synchronous Data Link Control (SDLC) protocols
transfer data between the AS/400 system and the 5494.

2 X.21 protocols establish connection with the AS/400 system. SDLC protocols transfer data between the AS/400
system and the 5494.
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Communication with Workstations

The 5494 Model 001 can have up to two Twinaxial Workstation Attachment cables
with up to eight twinaxial ports for attaching 5250 workstations. A maximum of
seven workstations can be attached to any port, for a maximum of 56 workstations.
The 5494 Model 002 contains a Token-Ring adapter that allows either of the
following:

« Attachment of the 5494 to a Token-Ring network that is attached to the AS/400
system (Token-Ring AS/400 Attachment configuration)

« Attachment of workstations on a Token-Ring network to a 5494 (Token-Ring
Gateway configuration).

In a Token-Ring Gateway configuration, the 5494 Mode! 002 supports as many as
80 nonprogrammable workstations (NWSs) or programmable workstations (PWSs).
As many as 56 of these workstations can be attached to the 5494 through twinaxial
ports if the Twinaxial Expansion Kit is installed, or 28 workstations if it is not. The
remainder (or all 80 workstations) can be attached to a Token-Ring Network. The
Token-Ring Upgrade Kit is required for support of 80 devices. Otherwise, 40
devices are supported.

Refer to the 5494 Remote Control Unit Planning Guide for information about
suggested configurations and additional device support.
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Chapter 2. Synchronous Data Link Control Support

SDLC is a protocol that manages code-transparent, serial-by-bit information transfer
between nodes that are joined by data links. SDLC supports data transmission in
only one direction at a time (referred to as half-duplex transmission). The 5494 is
always the secondary station and the AS/400 system is the primary station.

The link connection can be a point-to-point or multipoint configuration. A
point-to-point link can be leased or switched. SDLC includes comprehensive
detection and recovery procedures for transmission errors that may occur on the
link.

This chapter describes only those components of SDLC implemented in the 5494.
For a comprehensive description of SDLC, refer to Synchronous Data Link Control
Concepts.

Note: In this book, all data strings are presented with the most significant byte on
the left. Byte and bit numbers are also written from left to right beginning with byte
0 bit 0 as the most significant bit.

Physical Line Attachment Considerations

The following information provides an overview of SDLC line attachment options.

Physical Lines Supported

The 5494 supports SDLC over the following types of communications lines:

Leased through the following interfaces:

Physical Interfaces Line Speeds

EIA 232D (CCITT V.24/V.28) 2400 through 19200 bps
CCITT V.35 2400 through 128000 bps
CCITT X.21 2400 through 128 000 bps

Switched through the following interfaces:

Physical Interfaces Line Speeds

EIA 232D (CCITT V.24/V.28)! 2400 through 19200 bps
CCITT V.35 2400 through 128 000 bps
CCITT X.212 2400 through 128 000 bps

1 Automatic call procedures using the V.25 bis protocol can be used to establish a connection on a switched line. Once the
end-to-end connection is made, SDLC protocols are used for link communications. For a detailed description of V.25 bis auto-dial
protocol support, see Chapter 5, “V.25 bis Serial Automatic Calling Support.”

2 Automatic call procedures using the X.21 switched protocol are used to establish a connection. Once the end-to-end connection
is made, SDLC protocols are used for link communications. For a detailed description of X.21 switched protocol support, see
Chapter 4, “X.21 Switched Public Data Network Support.”
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Zero-Bit Insertion

The 5494 communications adapter performs zero-bit insertion/deletion on
transmitted and received frames in order to maintain the uniqueness of beginning
and ending flags.

DCE Support

The 5494 supports only synchronous DCEs (modems). Synchronous DCEs
provide the transmit and receive clocks for the data terminal equipment (DTE).

Transmission Encoding

The 5494 supports both non-return-to-zero (NRZ) and non-return-to-zero inverted
(NRZI) encoding of transmitted and received data. NRZ/NRZI operation is set in
user configuration.

NRZI encoding is needed for certain DCEs to prevent extended periods of
transitionless data due to transmission of contiguous 0 bits. NRZ is recommended
for use on digital networks and with digital DCEs.

For NRZ/NRZI considerations during V.25 bis call setup, see Chapter 5, “V.25 bis
Serial Automatic Calling Support.”

Automatic Retraining Sequences

Certain DCEs (modems) drop their ready for sending (RFS) signal during an
automatic retraining sequence.

The 5494 tolerates the loss of the RFS signal for up to 10 seconds on a duplex
point-to-point line.

Switched Network Considerations

The following sections discuss considerations for switched network
communications.

Operator Network Interface

2-2  Functions Reference

SDLC is designed to provide end-to-end communication services and requires links
between all participating stations to be active and in their data-transfer state.

SDLC does not provide switched-link call placement services. The 5494 does,
however, support two forms of call placement to use with SDLC, depending on the
network used, and the modem or DCE used to effect data transfer. These services
are:

« X.21
+ V.25 bis.

Table 1-1 on page 1-2 shows the configurations supporting each of these
circuit-switched protocols. Chapter 4, “X.21 Switched Public Data Network
Support” describes the functional and operational characteristics of the X.21
protocol. Chapter 5, “V.25 bis Serial Automatic Calling Support” describes those
associated with the V.25 bis protocols.



For detailed information on using the operator network interface, refer to the /IBM
5494 Remote Control Unit User's Guide.

Switched Line Connection Sequence

The connection sequence occurs following startup and following any disconnection
of the line.

The 5494 supports two switched network connection modes. The chosen mode is
set during user configuration. The 5494 and the attached DCE must support the
same connection modes.

Data Terminal Ready (DTR) (108.2): In this mode, the 5494 enables the DTR
signal to indicate the 5494’s readiness to accept a call or to enter a data-transfer
state. The 5494 then monitors the line at 50-millisecond intervals for an enabled
data set ready (DSR) signal that indicates entry into a data-transfer state. To guard
against DSR bounce conditions, DSR operation is monitored for a minimum of 50
milliseconds.

Connect Data Set to Line (CDSTL) (108.1): In this mode, the 5494 waits for an
enabled calling indicator (Cl) that shows the presence of an incoming call, or for an
enabled DSR that indicates the DCE’s readiness to enter into the data-transfer
state. After monitoring for a bounce condition (20 milliseconds for Cl, 50
milliseconds for DSR), the 5494 enables the CDSTL line and waits for DSR, if DSR
is not already on. DSR must be turned on within 10 seconds of the time that Cl is
turned on for a call to be accepted.

Switched Line Disconnection

The 5494 drops DTR and request to send (RTS) to initiate a switched line
disconnection in the following situations:

- Immediately after receiving an SDLC Disconnect (DISC) command and
returning an unnumbered acknowledgment (UA) response.

+ Following a Receive or Transmit inactivity timeout. For more information, see
“Timeout Conditions” on page 4-6.

» Following the loss of the DSR signal from the DCE (modem).

Echo Suppressors and Cancelers

A 500-millisecond line quiet period is provided before enabling the RTS signal each
time a call is attempted on a half-duplex switched line. This is done to enable any
echo suppressors used in the circuit.

A 500-millisecond white noise transmission period is provided after activating RTS

and before transmitting data each time a call is attempted on a switched line. This
is done to allow time for any echo cancelers in the transmission path to converge.
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X.21 Network Considerations

The following additional network considerations are valid for SDLC operation on an
X.21 public network:

Support Characteristics: SDLC operation on an X.21 leased network through
the X.21 or X.21 bis interface is supported through a dupiex point-to-point or
multipoint connection.

Ready State: The DCE-ready state or activation of the indicate (1) signal
shows that the DCE is ready for operation. The 5494 presents the DTE-ready
state to show that it is ready for operation and activates the control (C) signal
to indicate readiness for transmission.

Multipoint Operation: For multipoint operation on an X.21 interface, the 5494
waits for a minimum of 24 bit-times between setting the control (C) signal active
and transmission of data.

SDLC Transmissions

All transmissions using SDLC are carried in frames. The frame contains all the
commands, responses, and information that are being transmitted. Frames are
transmitted one at a time or grouped together and sent in a sequence.

If frames are transmitted one at a time with the poll bit set, response frames are
returned by the receiving station for each frame received. If a sequence of frames
is transmitted, the poll bit is set only in the last frame and the receiving station
responds only after receiving the last frame in the sequence.

When transmitting sequenced frames, the transmitting station counts and numbers
each frame. This count is the Ns count. The station receiving the sequenced
frames counts each error-free frame it receives. This count is the Nr count.

The Ns and Nr counters start at 0 and count through 7. When the counter is at 7
and another frame is counted, the counter advances to 0.
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Frame Format

Figure 2-1 shows the organization of an SDLC frame. The transmission frame is
bounded by a unique flag sequence. The 5494 recognizes the transmission of
continuous flags as interframe time fill.

Frame >
)Y
(¢ T
Leading Starting Station . Ending
Pad Flag Address Control Information [Frame Check Sequence Flag
—) L I
. ) K | v | | ;
101111110 ! -Variable-lengthi ,'01111110:
H .

i : : field (integral i i i
ie— 8 bits —pie— 8 bits —pi g;‘g:)e’ of8-bit iy 16 bits ——i i
| ]

i i
4= 0-8264 bits —¥}

T it
[ A,

CRC Accumulation

Figure 2-1. SDLC Frame Organization

Leading Pad

This field, although not a part of the SDLC frame, is shown here because of its
relationship with the frame. When the leading pad required bit is set in the
configuration record, the SDLC adapter inserts a synchronization byte into the data
stream before the starting flag sequence. The leading pad byte is used to obtain or
maintain synchronization of the modem clock following a line turnaround.

Starting Flag

The starting flag starts the frame. The starting flag also causes transmission error
checking to start with the first nonflag character. It is made up of 8 bits with a
configuration of X'7E’ (B'01111110"). This flag serves as a reference to show the
position of the address and the control fields.

Address Field

The address (A) field of the SDLC frame always contains the network address of
the 5494, whether the 5494 is transmitting to or receiving from the AS/400 system.
The 5494 recognizes and responds to a broadcast address (all bits set) as well as
to its own network address.
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Control Field

The control (C) field of an SDLC frame defines the frame’s function. The 5494
supports three types of SDLC commands and responses:

* Unnumbered commands and responses
» Supervisory commands and responses
« Sequenced information (l) frames.

See “SDLC Commands” on page 2-7 for a description of the control field encoding
for each of these frame types.

The 5494 supports modulo 8 frame numbering and an 8-bit control field. The 5494
does not support modulo 128 frame numbering or the extended (16-bit) control field
format.

Information Field

The information (1) field is not present in all frames. The I-field can be of variable
length, but it is restricted to an integral number of 8-bit bytes and by the buffering
limits of the stations communicating with each other. Maximum I-field length is
specified in the XID command and response sequence (1033 bytes for the 5494).
The I-field contains the data to be moved over the data link from place to place in
the network. The data in this field is checked for validity by the frame check
sequence field.

Frame Check Sequence

Ending Flag

SDLC uses a bit accounting method called cyclic redundancy check (CRC) to
ensure data validity. The transmitting unit applies a mathematical formula to the A-,
C-, and I-fields of the frame and places the 16-bit result in the frame check
sequence (FCS) field prior to transmission. The receiving unit applies the same
formula and compares the results. If the result differs from the transmitted FCS,
the receiving unit discards the frame. The erroneous frame and all subsequent
frames are retransmitted. Refer to Synchronous Data Link Control Concepts for the
FCS-generating polynomial and its applications.

The ending flag ends the frame and transmission error checking. It is made up of 8
bits with a configuration of X'7E' (B'01111110'). When more than one frame is
transmitted, the ending flag of one frame can also be the starting flag of the next
frame.
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SDLC Commands

The 5494 supports three types of SDLC commands. Some commands contain
information unique to the 5494.

Supported Command Types
The 5494 supports the following types of SDLC commands:

Unnumbered commands and responses: These commands handle mode
setting, reporting, and transmission tests.

Supervisory commands and responses: These commands are responsible
for traffic management. They acknowledge sequenced I-frames and indicate
when the receiving station is ready to accept additional frames.

Information frames: These frames carry the SNA information.

Figure 2-2 shows the control field format and application of each supported SDLC
frame.

Binary §a
Configuration °
AR 2| = 2 e
« c = P »
Elg| =2 82|52

Sent  Poll/Final  Sent Elol2es | a2 | 5=1

Format'| Last  Bit First | Acronym |0 |x | Za | @® | O Z | Definitions

U 100 P 0011 | SNRM X X X Set Normal Response mode.

U 000 F 1111 | DM X! X Disconnected mode.

This station is offline.

U 010 P 0011 | DISC X X Disconnect. Enter Normal
Disconnect mode (go on
hook if switched).

U 010 F 0011 | RD X1 X Request Disconnect. This
station wants to
disconnect.

u 011 F 0011 | UA X| X Unnumbered Acknowledgment.
Acknowiedge U commands.

u 100 F 0111 | FRMR X Frame Reject.

Invalid command received;
must receive SNRM or DISC
to reset FRMR condition.

u 101 P/F 1111 | XID X | X Exchange Station Identification.

U 111 P/F 0011 | TEST X | X Test. Used to test a link. The
I-field may contain test data.

S Nr P/F 0001 | RR X X| X X Receive Ready. The sender
is ready to receive.

S Nr P/F 0101 | RNR X | X| X X Receive Not Ready. The sender
is not ready to receive.

1 Nr P/F NsoO | | X | X X Sequenced I-frame.

'U = unnumbered, S 