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SECTION 1

DESCRIPTION

The Pewlett-Packard 91731A Asynchronous Multiplexer Subsystem is one
of the software drivers for the HP Real-Time Fxecutive (RTE) Operating
System. The Subsystem provides simultaneous communication with up to
sixteen asynchronous bit-serial devices through the HP 12920R

Asynchronous Multiplexer. The peripheral devices can be either
hardwired to the Multiplexer or ccnnected through full-duplex mcdems.

A rmultiplexer allows signals from several 1lines tc be charneled
through a single port. In this case, the single port is in the I/0
syster of an HP 1000 Computer System, and the multiple lines are
cemmunication lines between the System and terminals or other devices.

There are many types of mvltiplexers; for simplicity, consider the
Asynchronous Multiplexer tc be 1like sixteen buffered Teletype

interfaces. There are differences between the simple Teletype
interface ané the Multiplexer, but the mode of communication is the

same: asynchronous bit serial.

Asynchronous bit—-serial devices, numbering in the hundreds, corprise
such devices as keybocards, displays, hardcopy terminals, printers, and
tape cassette drives. The Multiplexer Subsystem specifically supports
certain VFewlett~Packaré terminals, including the Cartridge Tape Units
and Block Mode on the suprorted terminals that have those features.
The Subsystem also supports an Auxiliary Printer connected to a
terminal.

SUBSYSTEM AND MULTIPLEXER

The BP 91731A Asynchronous Multiplexer Subsystem contains the software
that an RTE Operating System uses to communicate with I/0O devices
through the FP 12920 Multiplexer. The Multiplexer 1is the interface
hardware that physically connects 16 RS-232 1lines to three I/0 slots
in an HP 1000 Computer System. The Multiplexer Subsystem supports one
or two Multiplexers, interfacing up to 32 lines.



~SUBSYSTEM AND MULTIPLEXER-

HP 91731A ASYNCHRONOUS MULTIPLEXER SUBSYSTEM

The Multiplexer Subsystem consists of one Physical Driver, one Logical
Driver, and the Manuals in the following list:

Name Part Number
For one HP 12920P:
Physical Driver DVSO00 $DVSON 91731-16001
Logical Driver LDVRS
Block Mode $LD5AN 91731-16002
Block Mode and Cassettes SLD5SAZ 91731-~16003
For two HP 12920B:
Physical Driver DVSO00 $DVS02Z 91731-16004
Logical Driver LDVRS
Block Mode SLDSBN 91731-16005
Block Mode and Cassettes $LD5BZ 91731-~16006
Source:
Physical Driver DVSO00 &DVE00 91731~18001
Logical Driver LDVRS
For one FP 12920R &LDV5SA 91731-18002
For two HP 12920B &LDV5SB 91731-18003
Manuals:
HP 91731A User ‘s Guide 91731-90001
HP 917312 Software Numbering Catalog 91731-~90002
FP 91731A Configuration Guide 91731~90003

HP 12920B ASYNCHRONOUS MULTIPLEXER

The BHBP 12920B Asynchronous Multiplexer consists of three I/0 cards, a
connector panel for RS-232 connectors, and interconnecting cables.

The Multiplexer has two data boards, Upper Data PCA (12920-60001) and

Lower Data PCA (12920-60002) which multiplex the 16 input data lines
into one data path and demultiplex one output data path into 16 data

lines., There is a Control BRoard (12922-60001) which sends and receives

the 1line control signals for the 16 terminals or modems that are
connected to the Multiplexer.

A Connector Panel (30062-60017) provides the 16 RS~232 connectors and
five connectors to connect the terminals and modems to the control and

data boards. Only three control connectors are used in the
configuration supported by the HP 917312 Subsystem.

A Data Cable (12921-60003), Control Cable (12922-60003), and a Test

Cable (30062-60003) complete the HP 12920B Multiplexer hardware
supported by the HP 91731A Asynchronous Multiplexer Subsystem.



LOGICAL AND PHYSICAL DPRIVERS

RTE drivers usually control only one type of device each. The
Multiplexer, however, can control many types of devices through one

I/0 port if all the devices are RS-~232 compatible.

A single driver capahle of handlina all these devices would be large

and complex, because, while all the devices may be RS-232 compatible
and work through similer modems, they may have many different control

sequences and line protocols to handle different functions, such as
controlling auxiliary printers or cartridge tape units.

To simplify the driver and to requlate the size accordina to the
application, the PP 91731A consists of a logical driver and a physical
driver.

The 1logical driver handles the device dependent functions such as
communications protocol, special codes the device understands, and
special characters the device sends.

The physical driver handles the device~independent RS-~232 functions
that are common to all devices. These functions include the line data

rate, character format, number of start/stop bits, and modem
connect /disconnect. The physical driver also remembers which

Multiplexer port requires which type of logical driver.

The 1logical driver is attached to the physical driver by passing the

entry point address of the 1logical driver and LU number of the
Multiplexer port to the physical driver.

PHYSICAL DRIVER DVS0O0

DVS00 is the physical driver portion of the HP 91731A Subsystem, It
also contains a default Teletype (TTY) logical driver that is used if

another 1logical driver is not attached to the physical driver by the
user.

The default TTY driver supports character mode operation and provides
a set of default conditions to allow for ease of use and operation.
You can change any or all of the default conditions by using control
requests described in Section 2 of this manual.
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~LOGICAL AND PHYSICAL DRIVERS~

The default TTY driver that 1is contained in DVS00 1is primarily
designed to communicate with a simple terminal similar in features and
interface characteristics to a teletype. When the default TTY driver

is in wuse, the characters are input and output in standard 8-<bit
ASCII.

Some special character processing on input allows the use of carriage
return/line feed (CR/LF) as a record separator, CNTL-D as an End Of

Tape, deleting characters in the users buffer on backspace, canceling
an entry on a rub-out, and interpretation of CNTL-A, CNTL-B, and

CNTL«~Y as backspace.

On output, the use of left arrow (underline, octal 137) to suppress CR

LF and the ability to strike any key to interrupt output are
supported. Also, striking any key will schedule a program, if

designated during systemr generation. When wusing the default TTY
driver, the driver +type is 00, for programs that test for this
information.

LOGICAL DFIVER LDVRS5S

LDVR5 1is a logical driver that operates with the Physical Driver in
DVE00. LDVRS5 supports keyboard input in either character or klock

mcde. Using LDVFES with a properly equipped HP terminal, you can input
from, output tc aré contrcl Cartridge Tape Units and Ruxiliary

Printers. A Plock Mode read «can be initiated on a 2645A or 264¢8A
terminel from a user program. When using 1logical driver LDVR5, the
driver type is 05.
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OPERATING ENVIRCMNMENT

The FP 917312 Asynchronous Multiplexer Subsystem operates in an
HP 1000 Computer System, allowing the user to expand the system I/0

capability beyonéd the unexpanded hardware limitations. One Subsystem

connects up tc 16 terminals to the Operating System, with optional
modem links, while wusing only three physical select codes. Twc

Subsystems accommodate up to 32 termrinals using six select codes.

SYSTEM REQUIREMENTS

Inclusion of the HP 91731A Multiplexer Subsystem in an HP 1000
Computer System places certain requirements on the syster. The
paragraphs that follow summar ize hardware and software requirements.

Hardware

Use of the Subsystem recuires that the following hardware ke included
in the HP 1000 Computer System:
An EP 1000 M, E, or F-~Series Computer.

An HP 12920B 1Interface Kit consisting of two data boards, a
contrcl board, a connector panel, and the associated cabling.

An HP 12539C Time Base Cenerator.

An BF 12620A Breadbocard Interface Kit.

Software

The Asynchrcnous Multiplexer Subsystem operates in one of the
following operating systems:
RTE 1V (92067A)

RTE M(III) (92064n)



~OPERATING ENVIRONMENT~

However, when using the Multiplexer Subsystem 1in one of these
orerating systems, the following restrictions must be observed (for
mcre details, see the FP 91731A Configuration Guide):

RJE 1000 (91780A): may not be rur while Subsystem is active.

DE/100C (91740A/B, 91741A): Privileged daeata comrunications may
not be used while Subsystem is active.

HP ATS: Subsystem not compatible with HP Automatic Test Syster.
DATAC2P/1000 is not supportecd by the Multiplexer Subsystem.

Writable Contrcl Store (FP 12971A WCS Kit): Loading WCE Board via
DCPC may cause incoming data to Multiplexer to be lost.

Any HP or User code thet is privileged (non~interruptakle):
Incoming data can be lost if a program turns off the interrupt
system.

DVE00 must be generated 1into the operating system as a privileged
driver. It reguires aprroximately 4000 bytes of storage plus 52 bytes
of FEquipment Table (EQT) space in the system driver area in RTE-~IV for
each port configured into the system.

LCVRS is also generated into the operating system; however, it resides
in the Subsystem Global Area (SSGA) of the cperating system. LLVES

requires approximatly 2970 bytes of storage.

COMMUNICATION LINEFE ENVIRCNMENT

An important point about the Multiplexer 1is that it can operate
simultaneously and independently on any mix of asynchronous

communications 1lines regardless of the differences in bit rate, line
discipline, or operating mode as long as the aggregate baud rate is

within that supported by RTE. The thread of ccmrcnality between the

different communication lines ard devices usable by the Multiplexer is
that data is transferred one kit at a time.
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~OPERATING ENVIRCNMFNT-

Rit-Serial Transmission

In bit-serial transmission, the characters are made up of a group of
five to eight bits. Each cheracter is preceded by a start bit and

followed by one or more stop bits, depending on the format. Since the

Subsystem provides for the character size and the start and stor bit
configuration to be programmatically set for each charnel, the

Multiplexer Suksystem can run any mix of bit-serial devices
simultaneously.

Selectable Transmission Speeds

In bit-serial transmission, characters are sent in a timeé sequence of
bits. 2 bit is a unit of inforration, the term "bit" standing for
"binary digit". Often confused with "bit" is "baud", the shortest
duration signaling element. Generally, though, "bit" anrd "baud" are
equal, and the terms car be used interchangeably.

There are at 1least a dozen comreon speeds at which asynchronous
bit-serial devices operate. The speec¢ is the device Lbit or baud rate.
The Asynchroncus Multiplexer Subsystem will support 251 separate,

different, transmit and receive speeds between 56 and 2400 baud for
each channel. The Subsystem is also capable of auvtomatically sensing

speeds of 110, 150, 300, 600, 1200, and 2400 baud.

Full-Durlex Operation

Bit-serial transmission uses only a single wire and a ground returr to
transfer information. Because of the cost advantage of using a single
wire or a pair, this mode of operation has been used csince the
invention of Morse code. Today’'s asynchronous bit-serial devices use
three wires, one for data ocut, one for data in, and one for the common

return, This three~wire configuration allows the use cof full-duplex
communication equipmrent.

Full duplex means that twoc devices communicating with each other can
be transmitting anc¢ receivinag simultaneously. The data being received

can be different from the data sent. Some applications use this
feature to print out a different character from the cne typed, or to

serarate input and ocutput intc incdependent infcrmation streams.



~OPFRATING ENVIRONMENT-

Usually, as 1in the case of a Teletype, the full duplex operation is
used to echo btack the character that was typed. This provides a simple
and very effective method of error control. A bit error on the line

echoes a character different from the one that was typed, and the
error can be detected visually at the terminal.

Asynchronous Transmission

Asynchronous transmission means that the receiving and transmitting
ends can have independent clocks to strobe the bits in or out. The

clocks must be going at approximately the same freguency, but can
differ by one percent before transmission failure occurs.

Since the clocks are not in synchronization, the transmission mode is
termed "asynchronous". 1In order to know when to shift a bit in, the
receiver must be able to synchronize itself with the bit stream. It
does this by detecting a start bit and timing itself from this
transition to the middle of the remaining bits in the character. It
does not matter how much time elapses between the stop bits of one

character and the start bit of the next character, because the
receiver always resynchronizes itself.

TERMINALS

Table 1«1 lists the BP terminals that are supported by the Multiplexer
Subsystem. While terminals by other manufacturers may be compatible,
they are not supported by Hewlett-Packard. The table shows the

compatibility of each terminal with DVS00 and with LDVRS in
combination with ©VS(0O0.

NOTE

If a terminal 1is compatible with the default TTY driver
included 1in DVS00, and that terminal has the ability to

function in both block and character mode, then that

terminal must be in character mode when using the default
™Y driver.



~OPERATING ENMVIRONMENT-

Table 1~1., HP Terminals Supported by HP 91731A

e e e e e i e G Sum G e e S e e e e S e e S e e e G e S o e B e e e e o o S e v e S e e e . o e |-

| Terrinal | pve00 Default | LDVR5/DVS00 |
| Model Number | TTY Driver | Combined |
l~---------~—-~~-:~-----~-~-----—-=—-~--—----~-——-l

2621A /P 1 YES #+ % YES

2631A Opt 40 ] NO | YES

2635A : NO : YES

2640A/B 1 YES + E YES

26452 : YES *+ | YES

2648A { YES *+ { YES
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# The auxiliary printer is not subchannel 4,
as on 2640-series terminals; output
directed to the printer must first be
written to the display, then dumped to the
printer.

* DVS00 will not access a Cartridge Tape Unit
or Auxiliary Printer,

+ DVSO00 operates in character mode only;
block mode not supported.
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MODEMS

At times it is necessary to communicate with a device over telephone
lines or a radio link. In these cases, a modulator~demodulator (modem)

pair interfaces with the multiplexer subsystem. By providina

important control lines and creating an interface which can be set to
give an interrupt on rising, falling, or both edges of a status line

signal, control and use of full-duplex modems 1is supported and
maintained.

Modems are controlled by DVS00. Operation of LDVR5 is independent of
modem usage.
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<OPERATING ENVIRONMENT-

The Multiplexer Subsystemr supports a Bell tyve 103 or 212 modem, or a
Vadic Corporation VA3400 modem. The Bell type 103 is a full duplex,

freguency~shift keyed, 0~ to 300~baud modem. The Bell type 212 is
similar to the 103 except that the data rate is selectable at either
0-~300, or 1200 baud. The VA3400 is similar to the 212 dataset, but
supports 300, 600 and 1200 baud; however, it can only communicate with
another VA3400 modem.

Use of these modems with the Multiplexer Subsystem is supported by
Hewlett—~Packard in the United States and Canada. In areas outside of
the United States and Canada, check with the public telephone

authority or independent modem supplier and the local Pewlett-Packard
representative to determine modem compatibility with DVS00 and the

12920B interface.
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SECTION 2

PROGRAMMING AND OPERATION

Operating the Multiplexer Subsystem consists of using EXEC control
requests or the File Manager CN command to initialize the terminals,

then programming read and write requests to make data transfers
through the Multiplexer.

After initialjzation, you should not normally be concerned with
whether a terminal is connected through the Multiplexer or connected

directly to the computer. Data trarsfer requests are either read and

write statements in a high-level language program, or EXEC calls fromr
either an Assembly language program or a high-level language proaram.

DPIVER RESPONSIBRILITIES

This section describes the responsibilities of the physical driver
(DVS0Q) and the logical driver (LDVRS).

PHYSICAL DRIVER DVSO00

The physical driver is responsible for the followinag:
a. Controlling the HP 12920BR interface boards.

b. Making all timing reaquests, both for itself and for the
logical driver.

c. Detecting line errors, parity errors, and break conditions.

d. Calling the logical driver whenever the physical driver:

Gets a new I/0 request,

Receives a character,
Sends a character,

Detects a2 line error, or
Senses a time«out of interest to the logical driver.

e. Deciding when an 1I/0 request is complete, or if a control
request is to be handled by the logical driver.



~DFIVER RESPCONSIBILITIFS-

£.

Maintaining a status indication in EQT word S5 (EQT5); the EQT
status conditions are:

Bits Meaning

Buffer Flush

BRFARK key hit (write only)
End-0f~Tape status

Time-~Out

Speed Sense Mode ~ in progress

Rad Comr Line
Pause Mode (user interrupted output)

Terminal Enabkled (1), Disabled (0)

ONDWAUNAA

LCGICAL DRIVER LDVRS5

LDVRS
functions

a logical driver specifically designed to provide special
for terminals connected to the Multiplexer. Thece functions

include Plock Mode operation and CTU or APuxiliary Printer utilization.
Logical drivers in general are recsponsible for the followinag:

Qe

b.

Handling communication processing that is not completely
aeneral.

Deciding when an I/0 request is complete (exception: certain
centrol requecsts).

Maintaining the transmission log of the number of characters
or words sent or received by a write or read reauest.

Detecting errors that are defined as errors by the logical
driver, such as the violation of message syntax. The errors
reported toc the logical driver by the physical driver are

taken 1into consideration but are handled as the logical
driver dictates. For example, it might take "n" physical

errors of a certain kind to result in one logical error.

Packina and storing of characters on read; unpackina
characters on write.



REQUEST FORMAT

Input, output, and control reguests to the HP 91731A Multiplexer

Subsyster are generally in the form of RTE EXEC calls. EXEC canr be
calleé¢ from Asserbly language progrars or from high-level language

progrars.

The input request is a "read" recuest. The output request is a "write"

reauest. Pead and write requests use FXEC calls, while control
requests can be initiated either by using the EXFC call, or by usina
the File Manager CN command.

EXFC CALLING SFQUENCES

This section contains gereral instructions for calling FXFC from RTE
Asserbly language programs and from RTE FOPTRAN IV programs. For other

high~level 1languages, refer to the RTE Programrmer s Reference Manual
for your PRTE Operating system and to the appropriate 1language

reference manual. Pefer to this manual for the specific parareter
uses.

In the following examples, the only names that must be used as given
are FEXFC and ARREC. Other nares, such as ICCDE, ICNWD, and IPR1l, are

simply mnemonics used in this menual and in other RTE manuals to

identify the parameters of the calls. For these mnemonics, you can use
any nares that suit your purpose.
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Celling FXEC from Assembly Language

The Assembly language callina sequence for EXEC calls is as follows:

EXT EXEC Declare EXEC as an external
JéB EXEC Transfer control to RTE
DEF PTN Peturn address

DEF TICODFE Peguest code

NEF ICNWD Control wcrd

DEF IPR1 Parareter 1, optional

DFF IPR2 Parameter 2, optional
RTN Return Point

ICCDE DPEC n n = 1 for read, 2 for write, 3 for control

ICNWD CCT cnwd Value depends on function; the lower
six bits always contain the LU number

assigned to the port

IPR1 OCT prl Use depends on
IPR2 OCT pr2 type of call

Cn return the A~ and R-Registers can be examined for various functions
depending on the type of call.

The return vpoint, 1labeled RTN, must follow the DEF to the last
parameter used. EXEC wuses this address to calculate the number of
parameters passed for those calls that have optional parameters.
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Calling EXEC from RTE FORTRAN IV

To call EXEC as a subroutine from RTE FORTRAN IV, use the following
calling sequence:

ICODE = n
ICNWD = cnwd
IPR1 = prl
IPR2 = pr2

CALL EXEC(ICODE,ICNWD,IPR1,IPR2)
CALL ABREG(IA,IB)

EXEC can also be called as a function from PTE FORTRAN 1V, using the
following calling sequence:

DIMENSION IREG(2)
EQUIVALENCE (REG,IREG), (IA,IREG), (IB,IREG(2))

RFG = EXEC (ICODE,ICNWD,IPR1,IPR2)

The values of ICODE, ICNWD, IPR1l, and IPR2 are as defined for the
Asserbly language call.

The two different methods of calling EXEC from FORTRAN illustrate the
two ways of getting the A~ and R-~Register returns from the EXEC call.

In either case, IA and IB will contain the values returned in the A~
and P-PRegisters respectively. Consult the following sections for the

meanings of these returned values for each individual call.

In the following sections the examples wused to illustrate the calls

are written using the REG = EXEC(... method. This method can be used
to make read, write, and control requests. For each control recuest,
there 1is also an example showing how to make the call from the File

Manager, using the CN command.
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EXEC CALL PARAMETERS

Request code ICCDE and control word ICNWD, in that order, are the

first two parameters of the EXEC call. Other parameters, when needed,
are described for each reguest in the following sections.

Request Code ICODE

Parameter ICODE identifies the type of request. There are four types
described in this manual:

ICODE= 1 Read request
ICODE= 2 Write reaquest
ICODE= 3 Control request
ICCDE= 13 I/0 Status reaquest

Control Word ICNWD

Control word ICNWD contains a function code and the logical unit

number (LU) of the device to which the request is directed. Structure
the control word as follows:

15 10 6 5 0
R L T R ol oS YU SRy
l 0o 0 0 0 Ol F F F F F|lL L L L L L|
T S s ST e T T SPUPUR PR "R AR

|<==function~=~>|<~~logical unit->|
code number

For example, 1if the function code is octal 5 and the I.U number is
decimal 10, the value of ICNWD can be programmed:

ICNWD = 10 + 500B

where the R suffix identifies "500" as an octal number.
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Function Code

The octal value of the required function code is given for each of the
request descriptions 1in the following sections. Use whatever method
you prefer to place the value in bits 10 through 6 of control word
ICNWD., For example, if the value is octal 5, add 500R to the value of
the LU number, as illustrated in the previous paragraph. ICNWD = LU
when the function code is zero.

Logical Unit Number LU

The logical unit number is the system address for the I/0 device to
which you are directing the reguest. Your system aeneration listing
lists the LU numbers of all I/O devices integrated into the system. In
the case of the Multiplexer Subsystem, each LU number corresponds to a
Multiplexer port.



CONTROL REQUESTS

Control requests have the following general format:
RFEG = EXEC(ICODE,ICNWD,IPR1)

When issuing a control command from the File Manager the following
format is used:
:CN,1lul,fn[,pr])

lu = LU number
fn = function code
pr = optional parameter

For example, to find file 19 on a CTU assigned to LU 23:

:CN,23,27B,19

PARAMETERS

Request code ICODE has a value of 3 for all control recuests. Each

control request has a different function code in ICNWD, and the value
of parameter IPR]1 depends on the function code. Table 2-1 is a summary

of the function codes and their meanings, their availability with
LDVR5 and DVS00, and the applicability of optional parameter IPR1.

RETURNS

In the Eguipment Table (EQT), word five (EQTS) is the status word. On

return from a control request, the A~Register contains the device
status from EQTS, if the EQT is unbuffered. If the EQT is buffered,

the A-Register 1is meaningless. In both cases the B~Register is
meaningless.
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~CONTROL REQUESTS~
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Write end-of~file (FOF) to CTU
Backspace one record on CTU
Forward space one record on CTU
Rewind CTU

Set receive speed parameter

Set end-of~tape status

Write ECF if nrot ijust previously written
Space printer or CRT

Set CFP/LF delay

Forward space one file on CTU
Backspace one file on CTU

fet send speed parameter

Set speed sense mode

Enable terminal

Disable terminal

Set time~out

Flush buffer

Unflush buffer, restore output processing
Attach logical driver

Write end-of-~data (FCD) to CTU
Locate absoclute file on CTU
Close line for modem

Opren line for mcdem

Update Terminal Status
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INITIALIZATION CONTROL REQUESTS

Port initialization consists of a secguence of control calls that first

set up conditions for the physical driver and then issue an Enable
Terminal request. Conditions that are to be the same as the

corresponding default condition need not be specified at

initialization time. Conditions that are to be different from the
default condition must be set using individual control calls.

The default conditione are:

Raud rate: 110 for transmit and receive
CR/LF Delay: None

Hardwire¢ Terminal: Modems not in use

Logical Driver: Default TTY DPriver

Character size: 8 bits

Parity: None

Packspace Mode: Echo underscore on backspace
Time~cut Action: Down device

Fcho: On

The conditions to be set up individually are the transmit and receive

baud rates, CE/LF delay, and modem usage. Also, if desired, a logical
driver can be attached to the physical driver at initialization time.

Conditions that are included 1in the Enable Terminal reocuest are
character size, parity, backspace mode, time—~out action, and echo.

Note that the default conditions are valid only at boot-up. Once a
condition has been changed, the new value becomes the default value

until the system is rebooted.

BAUDC RATE SPECIFICATION

mThe Multiplexer transmit and receive baud rates are derived from a
numerical rate parameter (IPP) specified by the user. The formula for
calculating the actual baud rate from this rate parareter is as
follows:

BAUD = 14400./(IRP+1)

where: 0 <= IRP <= 255

2-10



~INITIALIZATION REQUESTS«-

There are 256 discrete baud rates available. IRP = 0 is 14400 baud and
IRP = 255 (377 octal) is 56.25 baud. Bowever, the maximum baud rate
that 1is physically reachable by the multiplexer hardware is 2400 baud
on any one terminal. Not all of the reraining 251 baud rates available

are integer baud rates. But, since this 1is an asynchronous
communication 1link, a one per-~cent error betweerr the terminal and

multiplexer baud rate is accertatle.

To find the IRP recuired for any given baud rate, calculate:
IRP = (14400/BAUD) -1

Then use the resultant IRP (an integer) 1in the original formula to
calculate the actual baud rate and verify that the actual baud rate is
within one per-cent of the desired baud rate.

For example to obtain a multiplexer output at 110 baud:
(14400/110)~1 = 129.91
IRP = 129
BAUD = 14400/(129+1)
BAUD = 110.77

The baud rate 110.77 1is within one per-cent (for examrle, plus or
minus 1.1) of 110 baud, which is acceptable. A better value for the
IRP would bhave been 130, which yields an actual baud rate of 109.92

baud.

All possible baud rates between 56 and 2400 baud are not available;
however, all the common ones, including all the available baud rates

on HP terminals at 2400 baud and below, are usable.

SET RECEIVE SPEFD

By issuing an EXEC control request to a Multiplexer logical unit, the
user can set the baud rate at which the Multiplexer expects to receive

data from a terminal. The terminal must be physically set to transmit
at that speed.

The function code is octal 5. To form the control word add the LU
number of the terminal to 500B. An additional parameter is required to
rass the rate parameter (IRP).
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«INITIALIZATION REQUESTS-

A typical calling sequence to set the receive speed would be:

3
) LU + 500B
IRP = (14400/IRAUD) ~ 1
= EXEC(ICODE,ICNWD,IRP)

-t
Q
o

n O
|

"

Wwhere the value of IBAUD is the desired baud rate, and LU contains the
LU number of the port.

To set receive speed from the File Manager use the CN command. For
example, to set LU 10 to 2400 baud (IPP = 5):

:C~,10,5P,5

SET SEND SPEED

In a manner similar to setting the receive speed, the user can set the
baud rate at which the Multiplexer sends data to a terminal. The
terminal must be physically set to receive at the desired kaud rate.

The function code is octal 16, and the required parameter is the same

rate parameter (IRP) as is used to set the receive speed. The send and
receive speeds do not have to be set to the same baud rate.

A typical calling secuence to set the send speed is:

ICODF = 3
ICNWD = LU + 1600B
IFP = (14400/IBAUD) ~ 1

REGC = EXEC (ICODE,ICNWD,IRP)

Where the value of IRAUD is the desired baud rate, and LU contains the
LU number of the port.

To set send speed from the File Manager use the CN command. For
example, to set LU 10 to 2400 baud (IRP = 5):

:CN,10,16R,5
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INITIALIZATION REQUESTS

ATTACH LOGICAL DRIVER

The 1logical driver, or default TTY driver, that is associated with a
specific LU number will generally remain static once the Multiplexer
terminals have been initialized. It 1is therefore advisable tc
initialize each Multiplexer terminal at boot-up and attach the proper
logical driver at that time. This does not preclude changing the
logical driver later.

It 1is not recommended that logical drivers be attached using the File
Manager CN command due to the possibilities for errors; however, the
default TTY driver can be specified using that method.

When a logical driver is attached to DVS00, the address of the logical
driver must be specified. To get the address of logical driver LDVRS,
the driver must be called as a subroutine, and passed a parameter in
which to return the address. This parameter 1is then passed to DVS0O0
via a control request with a function code of octal 25.

For example to attach LDVR5 to the physical driver:

CALL LDVR5(IADDR)

ICODE = 3

ICNWD = LU + 2500B

REG = EXEC (ICODE ,ICNWD,IADDR)

The first call to the driver after LDVR5 is attached will change the
driver type to 05. Note that the type number does not completely
describe the characteristics of a driver. For proper operation, always
consult the reference manual for the particular driver in question.

Change 1 2-13
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The same calling sequence in Assembly language:

EXT EXEC,LDVR5 EXTERNAL REFERENCES

JSB LDVR5 CALL LDVR5

DEF *+2 DEFINE RETURN ADDRESS

DEF IADDR DEFINE STORAGE FOR DRIVER ADDRESS

LDA LU FORM

ADA =B2500 CONTROL WORD

STA ICNWD AND SAVE

JSB EXEC TRANSFER CONTROL TO SYSTEM

DEF *+4 DEFINE RETURN ADDRESS

DEF ICODE DEFINE EXEC CODE LOCATION

DEF ICNWD DEFINE CONTROL WORD LOCATION

DEF IADDR DEFINE LOGICAL DRIVER ADDRESS LOCATION
IADDR BSS 1 STORAGE FOR LOGICAL DRIVER ADDRESS
ICNWD BSS 1 STORAGE FOR CONTROL WORD
ICODE DEC 3 EXEC CODE 3
LU BSS 1 STORAGE FOR LU NUMBER

NOTE

Programs that call LDVR5 by name must be loaded with access
to the SSGA area by using the Loader OP,SS command or by
declaring during system generation that the program type is
18 or 19. Types 18 and 19 are types 2 and 3 with 16 added to
the type number to specify SSGA access.

The first call to the driver after LDVR5 is attached will change the
driver type to 05.

To reassign the default TTY driver, simply pass a 0 to DVS00 in the
address parameter:

IADDR = 0
REG = EXEC (ICODE ,ICNWD,IADDR)

The default TTY driver also may be reassigned using the File Manager
CN command:
:CN, 1u,25B,0

| Reassigning the default TTY driver returns the driver type to 00.
NOTE

Request an Update Terminal Status whenever you attach LDVR5,
to ensure that the logical driver is aware of the current
terminal strapping configuration.
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UPDATE TERMINAL STATUS

An Update Terminal Status call is a control reguest with a function

code of octal 32, updating the driver with respect to the current
status of the terminal strap settings. No parameters are recuired; the

driver obtains this information directly from the terminal when this
call is made.

Make a Upcate Terminal Status call whenever the BLOCK MCDRF switch or
terminal internal straps are changed and whenever the logical driver
LCVERS is attached to the physical driver for a specific port.

For example, to update the status of the driver for LU number 41, the
following code could be used:

ICODE 3
ICNWD 3200B + 41
REG = EXEC (ICCDF,ICN¥D)

]

Or, using a File Manager CN command to make the same status update:
:CN,41,32B

ENABLE TERMINAL REQUESTS

The Enable Terminal control recuests set six terminal conditions and
initialize the 12920R Multiplexer hardware to communicate with a
terminal. The furction ccde is octal 20. One parameter wcrd (IPRAM)
specifies the six conditions. The furctions of the bits in the
parareter word are specifiecd in Takle 2~2. The meanings of the various
conditions are detailed in the following sections.
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Must be a 1
Must be a 0
Action on time~out

0 Down device
1 Lo not down device

Backspace mode (default TTY driver only)

|
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|
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|

0 = Fchc underscore on backspace |

1 = Do not echc underscore on hackspace |

|

Nct used |
|

Stop bits |
0 = 1 Stor bit |

1 = 2 Stop bits |

|

Echo mode |
0 = Fcho cff I

1 = Echo cn/enabled |

I

Parity |
0 = Parity off |

1 = Parity odd |

2 = Parity even |

I

Character size; size not including stop and parity bits |
|

e e o o G Gos G Lo G G S b 8D Gn B> G B> Gven S B b b S GrD b G G Gty GAD G0 S (e oy S G G G G Gt G Bemn b G Gn Goan Gt s Gy e Gy G G Gy bp hnw e G b B> G ovw G Go bw G Ge S G +

The default parameter word is octal 100210, which specifies:

Rackspace Mode: Echo uhderscore on backspace
Time-out Action: Down device

Stop Bits: Cne

Echo: Cn

Parity: None

Character fize: 8 bits

The seguence required to enable a terminal with a parameter word of,
for example, 130210 octal is as follows:

2-16

ICOCE = 3

ICNWD = LU + 2000R

IPRAM = 130210B

REG = EXEC(ICODE,ICNWD,IPPAM)
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The File Manager CN command can be used to initialize a terminal in
the following marner:

:CN,1u,20B,130210B

Specifying a parareter word valve of (0 will invoke the default
conditions if these conditions have not been changed since boot-up. If

these conditions have been changed, a parameter word value of 0 will
enable the terminal with the conditions that were established by the

previous Fnable Terminal request.,

Time~Out 2Action

A time-out occurs when a device takes longer than a predetermined time
to complete a request (read, write, or control), or some error occurs
and 1is reported as a time—-out (all errors cause time-outs). The
time—~out period may be set by the user, as described later for the
"Set Time~QOut" control reguest for the LDVRS5 only.

The action that occurs when there is a time-out is determined by bit

13 of the Enable Terminal parameter word. If bit 13 was "0" when the
terminal was enabled, the device LU is downed by the syster whenever a

time~out occurs. If bit 13 was "1" the device LU is not downed on a
time-~out.

If the device is not set down, control is returned to the calling
program and bit 4 of EQT5 is set. This bit can be checked by a status
call, as described under "I/O Status" in the section on Status and
Error Handling.

A downed device LU must be set UP using the system UP command on the

EQT number associated with the [LU. See vour RTE Operatinag System
Reference Manual for details,
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Backspace Mode

Bit 12 in the Enable Terminal parameter woré controls the way the
default TTY driver echoes backspace (CNTL-A, CNTL-H, or CNTL-Y) to a
terminal. Pesponse to backspace also depends on how you set "Echo"

mode, described later.

If bit 12 in the Enable Terminal parameter word is set to "1" and echo

is on, the driver echoes only a backspace. Fchoina the backspace moves
the cursor one space to the left but does not erase the character at

the new cursor position from the screen. Most hardcopy terminals
teckspace the print head one position.

If bit 12 is "C¢", the driver echoes the backspace followed by an
underscore (octal 137, left arrow on some terminals). This replaces
the 1last character printed (writes over on hard copy terminals) with
the underscore. The cursor returns to its original position, one space
to the right of the underscore. If echo is off, the backspace is not
echoed; however, the underscore may be sent as controlled by bit 12.

Repeated backspaces in the backspace-underscore mode will have no

further effect on the display. In the backspace only mode, reveated
backspaces will move the cursor one space to the 1left for each

backspace. Thus, setting bit 12 tc "0" is useful on terminals that do

not reposition the cursor or print head in response to the backspace.
For such terminals, the number of underscores or back-arrows gives

visual indication of the nurber of backspaces entered.

If you delete the entire buffer, the default TTY driver sends a slash,
LDVRS sends a backslash CR/LF to the terminal.

In either mode each backspace typed deletes the last character from
the users buffer. This means that to correct an error at the beainning

of a line everything after the error must be retyped, even though the
text may still be intact on the terminal screen.

The backspace with underscore option 1is available only with the
default TTY driver. LDVRS forces backsmace without underscore

regardless of bit 12.
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Stop BRits

BPit & in the Fnable Terrinal parameter word specifies the minimum

number of stor bits inserted between characters on a data line.‘There
is no maximum number, as all bits encountered prior to a start bit are

considered stop bits. Figure 2-]1 illustrates the sequence of data bits
for one character.
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Figure 2-1, Character Sequence for Letter "A"

A "0" in bit 8 specifies one stop bit. A "1" in bit & specifies two
stop bits. If the baud rate is 110, two stop bits are used and bit 8
is ignored.

Echo Mode

Echo is the feature of the driver that causes characters to be printed

on the screen as they are typed on the keyboard of a terminal. For
certain 1inputs, such as access passwords, users may want to turn echo

off.

When bit 7 in the Fnable Terminal parameter word is "0", echo is

turned off; when it is "1", echo 1is turned on. When using LDVRS5, and
bit 7 is set to "1", echo is controlled by bit 8 of the read reauest

control word for each individual read request. If echo is off, bit 8
is ignored and assumed to be zero.

NOTE
This 1is a hardware bit-for-bit echo; the echoed hits are at

the received rate. If transmit and receive rates are
different, turn echo off.
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Parity Checking

when parity 1is specified, an extra bit 1is sent along with each

character. This bit is set to a "1" or a "0" to make the total number
of 1°s in the binary character odd (or even). When the character is

received, if the total number of 1°'s is not odd (or even) it can be
assumed that a bit error has occurred in transmission.

Pits 5 and 4 of the Enable Terminal parameter word specify the parity.
A 1 (binary 01) specifies odd parity will be used; a 2 (binary 10)
specifies even parity will be wused. 2 0 (binary 00) specifies no
parity; in this case no parity bit is sent or expected.

On an HP terminal when no parity is selected at the keyboard, a "0" is
always sent as the parity bit; therefore, when using an HP terminal
with no parity, the character size should be set at 8 bits (see
"Character Size") even though the terminal 1is sending a 7«bit
character plus 1 bit of parity that 1is always a "0". When using even
or odd parity, specify proper parity and a character size of 7 bits.

NOTE

0dd, or even parity checking is available for ASCII reads
and writes only. Parity checking and parity generation must
not be used for binary reads or writes.

Character Cize

The wvalue in bits 3 through 0 of the Enable Terminal parameter word
specifies the number of bits in each character, not including start,
stop, or parity bits.

Fnable Terminal Example

Figure 2-2 shows a program example that cculd be used to initialize a

terminal for wuse with the Multiplexer. Run program INIT from the
WELCOM file once for each terminal on the Multiplexer. For example,

four terminals on LU s 22 through 25:

:RU,INIT,22
:RU,INIT,23
:RU,INIT,24
:RU,INIT,25
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~INITIALIZATION REQUESTS~
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FTIN4,L

C

PROGRAM INIT (19), ***PROGPAM TYPE SPECIFIFS SSGA USE

C THIS PROGRAM INITIALIZES A MULTIPLEXER TERMINAL.
LU NUMBFR OF TERMINAL IS PASSED IN FIRST PARAMETER.

C
C

oNeXe! 0 nn oNeXe] o000 000

[N leNe!

CET

SET

CET

DIMENSION LU (5)

DATA IBAUD/SB/,IRS/500B/,ITS/16CO0B/,LDVR/2500B/

DATA IENAB/2000B/,IPRAM/130210BR/,ICCDE/3/,IUPST/3200B/
LU NUMBEFR

CALL RMPAR (LU)

RECEIVE BAUD RATE AT 2400 BAUD

ICNWD = LU + IFS
REG = EXEC(ICODE,ICNWD,IBAUL)

TRANSMIT BAUD RATE AT 2400 BAUD

ICNWD = LU + ITS
REG = EXEC(ICODE,ICNWD,IBAUL)

LCGICAL DRIVEPR ADDFESS ANLD PASS TC PBYSICAL DRIVER

CALL LDVFRS5(IADDR)
ICNWD = LU + LDVE

REG = EXEC (ICODE,ICNWD,IADCF)

UPDATE TERMINAL STATUS

ENABLE TERMINAL WITH BACKSPACE, NO DCWN ON TIMF~QUT, ONF STCP

EIT

ICNWD = IUPST + LU
REG = FXEC(ICCDF ,ICNWD)

, NO PAFITY, AND 8 BIT CHARACTERS

ICNWD = LU + IENAB
REG = EXEC(ICODE,ICNWD,IPRAM)

END
ENDS$

o e e B0 10 G G G v > $ov0 G G b s B0 (3 Ge0 G w0 Gy G B G Qs S e G ey 0 s Gy Gwp Sen G s Gt e e n G B v > v Gy e (0 G Gy s S v e s Gous e G s Goup G G0 G e Goms Gm e

Figure 2-2. Enable Terminal Example: Program INIT
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I/0 OFFRATIONS

Once an LU has been initialized, it is ready to perform its principal
function, input and output. Most input anrd output through the
Multiplexer 1is initiated by high~level 1language READ and WRITE

statements.

These I/0 statements generate calls to library modules that make FXEC

calls to PTE. When using high-level language I/0 statements, you may
be communicating with a DVS(00, LLDVPS5, or a non-Multiplexer terminal.

The specific calls to different types of devices are handled by the
library modules and the PTE operating system.

There are, however, times when you need to control the driver directly
in order to handle a special case data transfer that would not be
possible with the more gereral high level language I1/0 statement.

This section tells you how to use FEXEC calls to commuricate directly
with the driver.

USING THEF DFFAULT TTY LCGICAI CFIVFER

Read or write recuests usina the default TTY driver are in the form of
EXFC calls with a reguest code (ICCDE) of 1 for read and 2 for write.
The control word (ICNWD) mrust contain the LU number of the Multiplexer
device., The default TTY driver ignores all other bits in the control
word.

For both reads and writes two more parameters are required. Buffer and
buffer 1length pararmeters must be passed to the driver by the FXEC

call.

The buffer length must 1in all cases be less than or egual to the

storage reserved for the buffer. For a write reqguest the buffer must
be 1less than the line length of the terminal, unless the terminal has
a wrap-around mode.

The buffer length parameter may be positive or negative. If positive,

the 1length specified is the number of words. If negative, the length
is the numbker of characters.

2«22
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As an example, the following sequence writes seven characters from a
buffer called IOUT to LU 41, then reads five words from the same LU to
a buffer named INBUF:

ICODE = 2

ICNWD = 41

IBUFL = -7

REG = EXEC (ICODE ,ICNWD,IOUT,IBUFL)
ICODE = 1

IBUFL = 5

REG = EXEC (ICODE,ICNWD,INBUF,IBUFL)

Some points to consider when making read and write requests to default
TTY driver DVSO00:

o Input and Output are ASCII only; binary mode not permitted.

o) On read, a carriage return (CR) is interpreted as an end of
record (EOR) and a carriage-return line-feed (CR/LF) is
echoed unless echo is turned off.

o) On write, the driver adds CR/LF to each record unless the
last character 1is an underscore. If the buffer length is
specified by a positive integer, an even number of
characters 1is sent to the terminal. Take care that the
underscore 1is the 1last character in the string if CR/LF
suppression is desired.

o The driver ignores line feeds and leading nulls on reads.

o The driver will accept zero-length records from the
terminal. °

o There 1is no transparent mode (inhibit special character

processing) for the TTY driver.

LDVR5 TO KEYBOARD/DISPLAY

Read/write requests to a keyboard/display cover three types of data

transmission: writing to a display (request code 2), and two types of
reads from a keyboard (request code 1). The two types of reads are
character mode read and block mode read.

Change 1
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~I1/0 OPERATIONS-

In character mode read with echo on, the driver enters each character

into the buffer and the hardware echoes the character back to the
display as it 1is entered at the keyboard. 1In block mode read, the

terminal saves characters in display memory until either the FNTER key
is pressed or the program initiates a block read. The block can
consist of one line or one page of characters, depending on terminal

strapping.

"Function Code

A read or write request to a keybtoard/display using LDVRS5 is the same
as a read or write request using the default TTY driver except that
the function code, bits 10 through 6 in the control word (TCNI'N) are
set by the user to control the driver and terminal. The functions cf
the control word bits are shown in Table 2-3,

Table 2-3. Keyboard/risplay Read/Write Fequest Control Word for LDVPS

| Bits | Function |
' G s Gon San Gun bee | " e G G B0 G5 $20 S e Gen S Sun Gun Gne un G0 (an iee fne (90 ten (a0 San Mup tes (20 (ne ten G ben tue e Gn un iou Gan fun (e bus G tom (o on (s oo tup e s Sow Gwn Gon Gan (an bun lon (0D o Gwnins Gew Jue I
| |
| 15-11| Mot used. |
| I |
| 10~9 | 00 = Non-transparent character mode; terminal can initiate |
| | block or character reads. I
| | 01 = Not used. |
| | 10 = Transparent character mode; terminal can initiate |
] ] character or block reads. |
| | 11 = Program-initiated block reads. |
| | |
| 8 | 1 = Fcho on if enabled. |
| | 0 = Echo disabled. |
| | I
| 7 | Not used. |
I | |
| 6 | 1 = Binary transfer.
| | 0 = ASCII transfer.
| |
| 5«0 | LU number of terminal,
| I
+

I
l
I
+

St g e e L e T e e Y e S e ey
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<1 /0 OPERATIONS-

Since bits 10~9 and bits 8-~6 have distinct meanings, the function code
can be descrihed in terms of its first and second octal digits:

First digit of function code:

Non~transrarent character mode
Transparent character mode
Program—~initiated block read

0
2

nwon

Second digit of function code:

ASCII transfer without echo
Binary transfer without echo
ASCII transfer with echo
Binary transfer with echo

G O
nmuw un

As an example, the following sequence writes seven characters from a
buffer called IOUT to LU 41, then does a read of five words from the
same LU to a buffer named INBUF. The "normal" mode (ASCII data,
non-transparent mode, function code = () is wused for the write. The
read uses ASCII data with echo on, function code = 4):

ICCDE = 2

ICNWD = 41

IPUFL = =7

REG = EXEC(ICODE,ICNWD,IOUT,IBUFL)
ICODE = 1

IBUFL = 5

ICNWD = 41 + 400R

REG = FXEC(ICODE,ICNWD,INBUF,IRPUFL)



~I/0 OPFRATIONS-

Writing to a Display

Programming write requests to a display requires consideration of

several points. The output 1is a string of ASCII characters from a
buffer in which each word contains two characters. The buffer length

must be specified by a positive integer if you count the words, or by

a negative integer if you count the characters. In either case, the
driver terminates the character string by supplying a carriage return
and line feed.

The lenath of the buffer must ke 1limited to terminel display width
unless the terminal has an End-ocf~Line Wrap Around mode enabled.

The CPR/LF at the end of the character string can be suppresseé by
using the underscore character (137 octal). 1In the non-transparent
(normal) mode the underscore must be the last character in the buffer,.

In non-transparent mode, if the underscore 1is the last character in

the strinag, the underscore CR and LF are not sent to the terminal. In
transparent mode, an underscore anywhere in the text string will

suppress the CR/LF, but the underscore will be sent to the terminal.

NCTE

If the buffer length is specified by a positive inteaer, an
even number of characters is sent to the terminal, appending

a space to the text if necessary. Take care to ensure that
the underscore is the last character in the strina and not

followed by a space if suppression of CR/LF is desired.

Write requests can pass escape and control sequences to the terminal

to control various terminal furcticns. Consult the terminal User’s
Manual for a description of these functions.

vhen writing in the binary mode (bit € = 1) all ESC characters are
stripped from the cheracter string except when the EQT subkchannel is
3. This 1is wuseful wher wusing the Crarhics features of a 2f48p

terminal.
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Block Mode Keyboard Read

For keyboard read recquests, the driver maintains a record of the
terminal status: character, block line, or block page mcde. Keepr this
status current by requesting "Update Terminal Status" whenever the
status is changed or when the logical driver LDVRS is attached to the
physical driver for a specific port. For insurance, your programs can
recuest Terminal Status UUrcate at any time.

In block-mode keyboard reads, terminal transmissions are either
line-by-~line or rage~by-page, depending on the terminal strapping.
With page strarping, line separators (CR/LF) are passed to the user’s
buffer but the data terminator (RS) is not. With line strarping,
embedded RS’ s are passed to the user’s buffer but the data terminator
(CR) 1is not. In both cases the unit serarator (US) is passed to the
user ‘s buffer.

For terminal-enabled block read (furction code first digit = 0 or 2),
the user composes a line or page cn the terminal display then presses
the FNTER key on the keyboard. For program—enabled block read (first
digit of function code = 3), the user also ccmposes the line or page
but the read completes when the program recuests, without waiting for
the FENTFR key to he pressed,

For program-enabled block reads, the program must position the cursor
properly for the read. When the program requests a block read, the
read progresses from the current cursor position to the end of the

current line or page, depending on terminal strapring. For
terminal-enabled block reads, the ENTER key positions the cursor.

In terminal-enakled block mode, all prompts before input should have
ESC, underscore as the last two characters printed. Transparent mode

prints the underscore, but ESC suppresses the actual display of the
underscore. The ESC-underscore places a non-displayed terminator after

the prompt, preventing it from being transmitted along with the user
input wher the ENTFR key 1is pressed.

In block mode reads, the text that is on the display (in the
terminal 's display memory) is what is sent to the computer. Control
codes and escare sequences that dc not print on the display will nct
be sent unless they are made visible when entered by using the DISPLAY
FUNCTIONS key.
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Character Mode Keyboard Read

In character~node keyboard-read requests, the terminal transmits one

character each time a key is pressed. The record terminator is a CF
and must be enterec to comrlete the reguest (the terminator is not

sent to the user’s buffer). At recertion of the CE the driver echoes

Cr/LF and comrletes the recguest, passing the transmission log (number
of characters or words sent) tc the F Register.

In non-transparent character mode, the driver processes the following
special characters:

) DEL.  (RUBOUT, 177 octal). Fntering TFL (chift-underscore)
deletes the current reccrd and cutputs a backslashk (\), CER,
ané LF; this deletes the line and starts a new line.

o FACKSFACE (10 octal). Pressing the RACKSPACF key deletes the
last cheracter; the cursor moves back one position. The RS
is nct sent tc the user’s buffer.

o LINE FFED (12 octal). A line feed (LF) is echoed back tc the
display but is not sent tc the user s buffer.

o) CONTRCL D (4 octal). FEntering CNTL-D (CNTL anc L keys)
terminetes data transmission and sets status werd (EQTS) bit
5 tc a "1" with all jzercs in the P~Register.

In the transparent meode, the special characters listed above are not
processed by the driver but are passed to the user ‘s buffer.

The echo bit (bit 8) in the contrcl weord turns cn echo mede. If the
terminal was enekled with echo on, echo remains off only for the read

reguest in which bit € in the control werd is "0". Fcho has no meaning

for write requests. If echc was sprecified as off when the termrinal was
enakled, the echo bit in a read request contrcl woréd has no effect,

and is assured to be zero.
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LDVR5 TO » CARTRIDGE TAPE UNIT

Fead and write requests to the Cartridge Tape Unit (CTU) in & terminal
are handled in the same manner as read and write requests to the
keyboard/display. The recuest code (ICODF) value must te a ] for read
and a 2 for write., The control word (ICNWD) must contain the LU number
of the CTU in bits 5 through 0. The keyboard/display, left CTU, ard
right CTU on one terminal all have different LU numbers. The LU number
cf the CTU is associated with FCT subchannel 1 for left, 2 for riaht.

Cf the remaining bits in the control word, only hit 6 is recoanized;

"0" specifies an ASCII data transfer, "1" specifies a hinary read or
write. The function code, therefore, is either 1 or 0,

A buffer and buffer length must he specified. The buffer lenath is a
positive number for words or a negative number for characters. The
buffer 1length is limited to 128 words for binary writes and 127 words
for ASCIT writes. CTU writes of greater than these specified lengths
are rejected; the driver assures records that exceed the specified

length can not be written, so read recuests with lonaer huffer length
are not rejected.

For example, to do a binary read of a 128-word record from & CTU, IU
number 45, into a buffer named IBUFF, the folleowing code could hre
used:

ICODF

=1
ICNWD = 100B + 45
IRUFL = 128

FRFG = FXFC (ICODFE,ICNWD,IRUFR,IRUFL)

Note the following points pertaining to the use of IL.DVPS with CTU 's:

o If the terminal is strarped for page-~mode block reads, the
BLOCK MCDF switch must be latched out for C'"U operatiocn.

o A binary read request reads (via the driver) a wcrd (cr
character) string into a buffer of specific lenath. If the
buffer 1is filled hefore an Fnd-of-Record (EOF) is read, the
driver 1ignores the remaining data and stops the CTU at the
first FOR it reads. If an FOR is read before the specified
length is filled, the CTU stops at the FO™. The CTU skips
one record if the buffer length is specified acs zero.



INITIALIZATION REQUESTS

o

A binary write request writes a word (or character) string
from a buffer of specified length. The driver rejects
requests for zero length, or for greater than the maximum

length (128 words).

Parity is not permitted with binary reads or writes,

An ASCII read request reads a word (or character) string
terminated by a <carriage return, If the specified buffer
length is filled before a CR is read, the driver ignores the
remaining characters; however, a CR must still be read in
order to complete the request.

An ASCII write request writes a word (or character) string
from a buffer of specified length (the driver supplies a
CR/LF). The driver terminates the request 1if the string
includes a CR, LF, or RS. The driver uses CR as the record
terminator on input and the terminal wuses LF as the
terminator on output; an RS is passed to the driver when the

CTU encounters a file gap.

If the End-of-Tape (EOT) point is sensed during a write
operation, an End-of-Data (EOD) mark is recorded
automatically; the driver completes the current record.
Further attempts to write will cause LDVR5 to reject the
request., The occurrence of an EOT on write is reported to
the wuser as an error (time-out); a dynamic status request
should be used to determine the exact cause.

Similarly, the driver reads the current record if an EOD is
sensed during a read operation. Either condition (EOT or

EOD) is reported in the status word (EQT5). Further attempts
to read past EOT will cause LDVR5 to reject the request.

Read requests are rejected if the tape is at EOD. However,
the EOD can be overwritten (using a write request) with data
or a file mark unless the tape is at EOT.

Continuously moving the tape back and forth (re-reading)
more than 100 times over a short section of the tape may

Eermanently damage the tape cartridge. Periodically
conditioning" the tape prevents failures due to such back

and forth motions. Refer to "Tape Conditioning Procedure" in
your terminal User s Manual.

Change 1
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LDVE5 TC AN AUXILIARY PFINTEFR

Write requests to an Auxiliary Printer connected to a terminal are
handled in the same manner as write recuests to the keyboard/display.
The reqguest code (ICODE) value must ke a 2 for write. The control word
(ICN¥N) rust contain the LU number of the printer in bits 5 throuah 0.
The remaining bits of the control word are ignored; only ASCII,
non—~transpmarent writes are allowed.

The keyboard/display and Auxiliary Printer connected to the terminal
will have different LU nurbers. The LU number of the printer is
associated with EQT subchannel 4,

A buffer and huffer length must be specified. The buffer length can be
prositive, for words, or negative, for characters. The buffer length
must not exceed the maximum line length of the printer. Refer to the
printer User s Manual for line lengths.

The driver supplies the rrinter with a CR/LF at the end of each line
(record). If the buffer contains a CR, LF, or RS, the driver

terminates the request.

LDVR5 does not support the Peverse lLine Feed and Plotting capabilities

of the HP 9871A Printer; however, escape secuences to perform various
functions on the 9871A can be passed.

For example, to print a line of text (8P characters) on an Auxiliary
Printer on LU number 41, the following code could be used:

ICODE

= 2
ICNWD = 41
IPUFL = ~€0

PEG = FYEC(ICCDE,ICMNWD,IBUFR,IRUFL)

where IBUFR contains the 8C characters.
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RETUFNS

Two information wcrds are availakle when a read or write recuest
ccrpletes. The A~Pegister contains the device status wcrd ané the
B-Pegister contains the transmission log, egual to the length of the

data in the user s buffer.

Cn write recquests, however, the information is meaningless if the

device is buffered. Device buffering refers to a buffer in adcdition to
user 's buffer IBUFR. Device buffering 1is established at system

generation time or on~line by the system F(Q command.

Vhen a write request is issued to a buffered device, the user’s buffer
is transferred into a buffer in System Available Mermory (SAM) and the
output processing started. Control is returned to the user nrogram
before the actual output 1is finished, so the device status and
transmission log are meaningless.

After read recuests, and after write recquests when the I/0 device is
unbuffered, the A~ and E~Pegisters ccntain the comrpletion status.

Cetting Comrleticn Status

To get completion status fror the 2~ and PR~Registers in a FCRTPAN
rrogram, call EXEC as a function. The follcwing ccde shows how to use
this methcd:

DIMENSICN IRECG(2)

ECUIVALENCE (REG,IREG), (IREG,I2),(IREG(2),IR)

ICCDF = 1
ICNWD = LU + 400RB
IBEUFL = ~80

PEC = EXFC(ICODE,ICNWD,IRBUFR,IBUFL)

3
[

.

The veriables I2 and IB now ccntain the A~ and P-Register conterts,
device status word and transrission log respectively.
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An alternative method is to use the library subroutine ABRFEG:

CALL EXEC (ICODE,ICNWD,IBUFR,IRUFL)
CALL APREG(IA,IB)

IA and IR contain the A~ and B—~Register contents, provided APREC is
called immediately after the EXEC call.

Status Wword

The status word 1in the PR~Fegister indicates the end-of-oreration
status as defined by the driver completion code in bits 15 and 14 of
the word. This is either "00" (up) or "01" (down). The ecuipment type

code, in bits 13 through 8, will be 00 octal. Bits 7 through 0 contain
the physical status of the device or port.

The status word is word 5 of the Equipment Table Entry for the device.
Appendix A describes the Equipment Table Fntry. The meaning of word 5
(EQT5) is described for ISTAl under "I/C Status” in this Section.

Transmission Log

The transmission log is a positive integer ecual to the character or

word count of the data in the user’s buffer. If the value of buffer
lenagth parareter IBUFL in the precedina FEXEC call wes positive, the

transmission 1log in the B~Register is the word count. If the value of
IBUFL was negative, the transrission log is the character cournt.



LCCICAL AND PBYSICAL DPFIVFR CCNTEOL RECUESTS

Control reaquests that aprply to bcth the loaical anéd physical drivers

include setting the FECT bit in a device status word, csettina speed
cense mode to enakbtle the Multiplexer to detect the baud rate of a

terminal, and setting a port to the buffer flush condition. Also in
this category is the disable terminal recuest.

This subsection describes the above recuests, and also cescribes the
CP/LF delay request, arplicable only to the default TTY driver. These

are control requests, performed by calling FXFC with the first

parameter (ICCDF) set tc 3 and the second rarameter (ICNWD) cqntaining
the function <ccde in bhits 10 throcugh é and the logical unit number

(LU) in bits 5 throuch 0, eés described under "Contrcl Word" et the
Feginnina cf this Section.

SFT ECT STATUS

Issuing a contrcl recuest with a function code of 7 octal sets the
Fnd-of-~Tape status bkit in the device status word (FQTS bit 5). This

hee the seame effect as reading an Fné-of-Tape (ECT) frcm a CTU, or
entering a CNTL-D frcr the keyboard 1in the non-transparent mode. The

fcllewing cocde is an examnple cf setting FQT status on LU 41:

ICOPF 3
ICN¥D = 700B + 41
RFC = FYFC(ICODF ,ICNVN)

]

:tCN,41,7R

fet FOT status is supported hy khoth the default TTY driver and LTVRS.

SET CR/LF CFLAYS

Carriage return anc¢ line feed Gelays are recuired by some rrinters to
allow time fcr the carriage cor print head to return to the left meragin

befcre starting to print the rext line. Also, some terminals require a
delay to avoid overflowing the internal buffer.
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A symptom of too short a CR/LF delay on a printing terminal is

printing a character between the normal lines of text on a carriage
return. HP 2640-series terminals display a half-~bright rectangular

"DFL" character (octal 177) if the internal buffer overflows. Consult
the device User s Manual for CR/LF requirements.

Cne CR/LF delay- is always sent. Additional delays can be set in
increments of one character time (the transmission time for one
character at the baud rate of the terminal) by specifying a number of
stall characters for carriage return and line feed.

To set the delays, use a control request with a function code of 12
octal. One additional parameter is required (IDELY) in which bits 7
through 4 contain the nurber of stall characters for CR and bits 3
through 0 contain the number of stall characters for LF.

For examvle, to set a CR delay of 4 and an LF delay of 3 on LU' 41, the
following code could be used:

ICODE = 3
ICNWD = 1200R + 41
ICR = 16 * 4
C
C MULTIPLY RY 16 = SHIFT LEFT 4
C
ILF = 3
IDTLY = IOR(ICR,ILF)
REG = EXEC(ICODE,ICNWD,IDFLY)

.

:CN,41,12P,]103R

Setting CR/LF cdelays is only supported by the default TTY driver and

is not used when LPVRE is attached to NVS00. For this purpose, LDVR5
uses an encuiry/acknowledge handshake.



<DPIVER CONTROL RECUESTS~
SET SPFEL SENSE MODE

Using a control request with a function code of 17 octal, it is

possible to have the Multiplexer hardware detect the operating baud
rate of a terminal and report that baud rate to the driver. The

reported baud rate 1is established as both the transmit and receive
baué rates by the driver.

One additional parameter is reguired (ICHR), to contain a "search for"
character, right Jjustified. The wuser must type the "search for"

character in from the kevboard within one minute after issuing the
recguest (other characters are ignored).

On receipt of the request, the driver puts the selected port into the
Speed Sense (diagnostic) mode for one minute; if the correct character
is not input within that amount of time, the driver times out, setting
bit 4 of the status word to "1" to signify time~ocut, and setting the
baud rate to 240C.

If the correct character is input from the port, the sensed speed is
set as both the transmit and receive speeds, and the driver makes a

normal completion. The speeds sensed are 110, 150, 300, €00, 1200, and
2400 baud. Since both the send and the receive rates are set,

split-speed operation 1is not possihle, unless the transmit rate is
reset upon completion.

For example, to sense the baud rate on LU 41, using the CR character
(user must press RETURN) the following code could be used:

ICNWD = 1700R + 41

ICER = 15R
C 15 CCTAL IS CAFRRIAGE RETURN, USFR MUST FIT FETUPRN
C WITHIN ONE MINUTE

REG EXEC (ICODE,ICNWD,ICHR)

:CN,41,17B,15B

The speed sense mode is supported by both LDVR5 and the default TTY
driver.

2-36



~DPIVER CONTFOL RECUESTS-

DISATLE TERMINAL

A control recuest with a function code of 21 octal will disable the
terminal assigned to the addressed LU number. When a terminal is
disabled, bit 0 of the status word 1is cleared. T™his means that
striking a key on the keyboard will not schedule the program that was

specified at generation. Read, write, and control reguests to the
terminal will still function normally. To re«enable the terminal an

"YEnable Terminal" reguest must be issued.

For example, to disable LU 41:

ICODE 3
ICNWD 2100R + 41
REG = EXEC(ICODE,ICNWD)

.

o

.

:CN,41,21R

Cisable terminal may be used with either the default TTY driver or
LDVRERS.
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~DRIVER CONTROL REQUESTS-
BUFFER FLUSH

Issuing a control reguest with a function code of 23 cctal will put a

port in the buffer flush condition. In this condition, the driver
ignores all write requests and control recuests for the designated

port. Read requests only are honored.

To establish the buffer flush condition, the driver sets bit 7 of the

device status word. Bit 7 is defined for both the default TTY driver
and for LDVPS5 to indicate the buffer flush condition. See "I1/0 Status"
for a description of related status conditions.

The buffer flush condition 1is removed autormatically when a read

request is processed or the gueue (a 1list of programs with reguests
pending against the EQT) is empty. The buffer flush condition may also
be removed by issuing the "Buffer Unflush" control request.

NOTE

A buffer flush condition may also be established by a
corrunication line failure.

To establish a buffer flush condition the following example could be
used:

ICODE = 3
ICNWD = 2300B + 41
REC = EXEC(ICODE,ICNWD)

e QY ==

:CV,41,23R

A buffer flush condition can be established while using either the
default TTY driver or LDVRS.



~DRIVERP CONTROL REQUESTS~
BUFFER UNFLUSF

To remove a buffer flush condition, issve a control recuest with a
function code of 24 octal. Buffer unflush restcrec the use of write
requests and control reqgurests after a buffer flush, and clears the
buffer flush bit (kit 7) in the status wcrd. It alsc clears the bad
cermunications linpe, time-out, and FOT bhits (bkite 2, 4, and 5, as
listed in the "I/O Status" subsection).

A buffer unflush shculé re used¢ 1in the recovery from a comrurication
line failure. Fither a read recuest or queue empty initiates an

autometic buffer wunflush, performing the same function as a buffer
unflush recuest.

To execute a buffer urflush, the following example could re used:

ICCDE = 3
ICNV¥D 2400B + 41
REC = EXFC(ICCDE,ICNWD)

:CN,41,24F
2 buffer unflush can be usec urder either the defavlt TTY driver or
ILLCVPRS,
NOTE

If the commurications line is still bad, the next recuest to
that port may set the port down again.
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The control recuests described in this subsection are used with LDVERS

only. Since they pertain tc special functions of LDVR5, they are not
recognized by the default TTY driver,

SET TIME-CUT

To set the PTF device time-out value to something other thar the value
that was established at generation, use a control request with a

function code of 22 octal. This value car ke set in 100-millisecond
intervals by the integer provided in an additional paramreter.

Time—~out values can also he set by using TC operator command. The FTF
Programmer ‘s Reference Manual for your syster describes how to use the
TC commanrd. Whern you use a control recuest or the File Manager CN

command, specify the port, or device, by LU number; when you use the
TO operator command, specify the port by FOT number.

If the default TTY driver is used, the only method of setting the
time~out wvalue 1is wusing the RTE TO command. Time~outs set by LDVRS
rerein in effect if the default driver is reenabled.

To set the time—~out on LU 41 to 25 seconds, the following examrple can
ke used, if LDVR5 is attached to the physical driver:

ICOPE = 3
ICNWD = 22C0B + 41

ITO 10 * 25

RFC EXEC(ICODE,ICNWD,ITO)

wn

:CN,41,22R,250



~LDVES CONTROL FEQUESTS-~

CTU CCNTROL

There are nine functions that are ccntrollable on each Cartridge Tape
Unit (CTU) of an VFP terminal. These functions can be performed hy
issuing a control request in which the control word (ICNWD) contains
the LU numker of the CTU and a function ccde from the list given in
Table 2-4.

Tabkle 2~4, CTU Control-Pecuest Furction Codes

- hn i e e e e e e G e G e e e e G o e G e e e i e G v o e G G s s e G e o G e G S e o e b L e o GG st G o G e o G o b G eme G Gt e e e S b

0 < IFILE < 256
I

s G G v oo G Soun 0m n m et (1 G20 Gm G0 G e e G s G e $0 G Ui G > v s G e s G G G Ges St G Gt e e e s b U s G e G o0 Gip o e Gy B G en Gt e G e e B oo Gl e Gene

|Function] Description |
| Code | |
| | |
| c1 | Write Fnd-of-File (FOF) l
| I l
| 02 | Rackspace one record I
| | |
| 03 | Forward space cne record |
I | |
| 04 | Pewind ’
I I

| 10 | write End-of-~File (EOF) if an FCF wes not just |
| { previously written on this CTU %
I

I 13 | Forward space one file I
| | |
| 14 | Rackspace one file |
| | I
| 26 | Write End-of-Data }
I |

| 27 | Locate abksclute file: parameter reguired, IFILF |
| | |
I |
+ +

A rewind, backspace one record, or backspace cne file request will not

cause any action if the CTU is at the 1load point. The lcad point
status can be reported in a dynamic status word, as describeé¢ for the

"Dynamic Status" request. A recuest for a file number greater than any

existing on the tape will position the tape to the last file that
exists. If the terminel is strapred for page mode operation, the RICCK

MODE switch must be in the out position.
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As an example, the following code could position the CTU assigned to
LU 42 to the start of the first record in file 6:

ICODE

= 3
ICNWD = 2700R + 42
IFILE = €

REC = FYEC(ICODE,ICNWD,IFILFE)

.

:CN,42,27B,6

PFPINTEP CCNTRCL

» control request with a function code of 11 octal issued to an LU

that 1is assigned to an Auxiliary Printer (subchannel 4) connected to
an FP terminal causes the printer to advance the paper a specified
number of lines.

The number of lines must be specified in an additional parameter, with

a value of 1less than 256. 2 negative number in the additional
parareter will cause sore printers to go to top-~of-~form, other

rrinters will ignore negative parameters. Consult your printer manual
for reaction to negative spacing parameters,

As an example, the following code would execute a top-of-form on a
printer referenced by LU number 44:

ICCDE = 3
ICNWD = 1]100R + 44
ILINF = -1

FEG = EXFC(ICODE,ICNWD,ILINE)

:CN,44 ,llB,“'l

The above commands can be used to space a disrlay, with a maximum
limit of 55 lines, by using the display LU.
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MCDEM CONTROL

When communicating with a terminal over a full~duplex modem link,

control of the modem is relatively simple. To establish communication,
the Multiplexer must issue a "Data Terminal PReady" to the modem and

then wait for the modem to respond.

The modem uses two signal lines to signal the Multiplexer that the

link has kteen establicshed. "PMPata Set Feady" is on whenever the modem
is turned on and connected to the line, and "Clear To Send" goes on
when communicaticn has been established with the modem at the terminal

end. The correspending communications at the terminal end are taken
care of automatically by the moder and the terminal.

OPEM LINF

2 control recguest with a function code of 31 octal initiates a modem
connect Sseguence on o©One port, The Multiplexer iscsues the "DNata

Terminal PReady" and the call dces nct corplete until the Multiplexer
receives "Data Set Ready" and "Clear To Send", or the port times out.

An additional parameter 1is needed to set the time-out for the Cpen
Line call. This parameter must be specified as the negative of the

number of one-~tenth second 1intervals for time-out. A zero or a

positive value specifies that the pcort will not time out while waiting
for a modemr line connection.

The time—-out value must be lcong enough for the connect to complete.
This tire could be anywhere from a few seconds if the terminal end is

tied in and ready to go, tc a maximum time of 54 rinutes if the
terminal end must be powered ur, phone disled 1in, and modems

connected. The time~out specified replaces the svstem assigned

time~out descrikted wunder "Sfet Time~0ut" for the Open Line request
cnly.



MODEM CONTROL

The following code is an examrple of opening a modem line on LU 41 with
a 10 minute wait for a line connect:

.

ICODE 3
ICNWD = 2100R + 41

ITO -6000
REG EXFC (ICODE,ICNWD,ITC)

:CN,41,31P,~6000

An Cpen Line control request can be used with either the default TTY
driver or with LDVRS5. The open line request is always executed, re-
gardless of any buffer flush condition.

CLOSE LINE

To wvrovide an orderly termination of modem line communications, use
the Close Line control recuest, which svecifies a function code of 30

octal. The Close Line recuest sets the "Data Terminal Feady" line down
from the Multiplexer to the modem, causing the modem to initiate a

disconnect from the phone line. The request waits five seconds to give

the phone 1line time to hreak connection, then returns to the user
program. No additional parameters are required.

The following code is an example of a disconnect on LU 41:

L]

ICODE = 3
ICNWD = 3000B + 41
REG = EXFC(ICODE,ICNWD)

:CM,41,30R

The Close Line control reguest can be used with either the default TTY
driver or LDVRS5.
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STATUS AND FRRCE FANDLING

There are two status <calls availahle to the user to check on the

status of & Multiplexer port for normal processing and error
diagnostics. I/0 Status can provide the user with two of the device

status words (EQT5 and EQT4) and an IU status word. Nynamic Status
provides the user with the status of the CTU s or Auxiliary Printer on
a terminal,

T/C STATUS

The 7T/0 Status reqgquest, using a request code (ICODF) of 13, calls the
PTE operating system to provide information contained in system
tables. The LU number of the port must be specified in the control
word (ICNWD). One additional parameter is recguired and two more are
optional. One, two, or three words are returned to the user’s program
in the parameters passed.

R sample calling sequence for LU 41 is shown below:

ICODE 13
ICNWD = 41
CALL EXEC (ICODE,ICNWD,ISTAl,ISTA2,ISTA3)

wWhen the call completes the variables ISTAl, ISTA2, and ISTA3 contain
the I1/0 status as shown in Table 2-5. ISTAl is the status word (FQTS).
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~STATUS AND ERPOR HANDLING-

Table 2-5. I/O Status—Request Returns
+hhh‘-‘ G S (0 L G by S G Gap G0 Sen Gan (a0 fun (o Can Lo (o G Jon Lus Lon eo bun ban Gon ow (oo B as (on Lun (4 Lo Gus bom Gun lon (oo (o (an bon (us (oo Gan San Can Can Gan ben Gun Gan Gus bun (o tuo San Gun Gun Suw S tom e Gow +
| Wword| Bits | Description |

|
j1sTAl| 15-14| I/0 controller availability indicator:

| |

I I
I I | 00 = Available for use |
| ] | 01 = EQT disabled (down) |
| | | 10 = Device busy |
| | I I
| } 13-8 = Equipment Type Code = 00 octal }
I
| | 7-C | Status: 1 = I
I | 7 | Buffer Flush condition I
| | 6 | Break key hit I
| | 5 | Control D entered (ECT) |
| | 4 | Time~Out occurred |
| | 3 In Speed-~Sense mode |
| | 2 | Rad comrunications line (modem failure) |
| | 1 | Pause mocde (key struck during ocutput) |
| | 0o | Terrinal Enabled |
I | I I
I | I I
|TS7TA2] 15 | Mot used: alweys zerc |
| | | I
| | 14 | 1 = Autcratic cutput buffering enabtled |
| | | |
| | 13 | 1 = Driver tc process power fail (always 0) :
I I I
| ] 12 | 1 = Driver tc process time~cut (always 1) |
| | | |
| | 11 | 1 = System cormunication flag |
I I | I
| } 10-6 | Last subchannel addressed ‘
| I
I | 5«C | Dummy select ccde assigned to Multiplexer port |
| | | |
I I I I
}IS?A3% ; Logical Unit Status:
| | 15 | 1 = LU down, 0 = LU up |
| | | |
| | 14-5 | Not used |
| I I I
| | 4<C | FQT subchannel associated with the LU number I
I I | I
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~STATUS AND EFROP PANDLING-

DYNAMIC STATUS FFQUEST

The dynamic status request toc a CTU or 2Auxiliary Printer LU number is

actually a read recuest (ICCDE = 1) with 2 function code cf 37 octal.
Ps with other read requests, the control word (ICNWD) includes the

function code and the LU number of the CTU or printer. The huffer neecd
only be one werd long and the buffer length must be specified as ore.

An example dynamric status request on LU 42 is coded as follows:

ICODE = 1
ICNWD = 3700B + 42
IBUFL = 1

FEC = FEXEC(ICCDE,ICNWD,IBUFER,IBUFL)

Cn returr, the first wcrd of the buffer (IRUFR) contains the dynaric
status fcr the CTU or printer as specified in Table 2-6€.

MQTE

Pecause the dynamic status reguest is a call tc the driver,
it will wait until any outstanding request on that FQT is
corpleted.
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~STATUS AND ERRCF HBANDLING-

Table 2-6. Dynamic Status Request Fesponse Lists

b o e o s e s B e G b e G G i e G G G G G B G e L G . e o Gt i s G e B e i G v e L G G G e S G ke v e b e G G e G e o S G L vt em e -

| Bit Set | Description |
| | I
| 15 - 8 | Not Usecd |
| I |
| 7 | Ené of File (ECF) }
| I

| 6 | Tape at load point |
| | |
I 5 | Fné of Tape (ECT) |
I | !
| 4 | Pard read errcr or write error !
I |

| 3 | Last command abcrted, check other bits for cause; |
| | bit 3 significant for printers only |
| | |
| 2 | Cartridge write protected |
| I |
| 1 | Ené of data (ECD) |
| I I
| c | Cartridge not inserted or unit busy :
I |

+h_-“hu-‘-_--hh--h--_—‘.h“l—‘—“bh-hb““-hhbhhhlﬂhbl—h_hhﬁ-hhhuhhhh“bhhhl—l—b—huh+

FAILURE ANALYSIS

For failure anslysis it is important to note that all errors cause
time~outs. 1If specified in the "Fneble Terrinal" reguest, the device

will also be downed, and an errcr message produced at the system
conscle:

I/O TO L #x F #y S 4z

where x, vy, and 2z are the Logical Unit number, EQT number, and
subchannel number respectively. If a device is down, the request
will wait for the operator to UP the EQT number.

It may be that cnly a simple time—~out has occurred, meaning that the
operator was tco slow in responcding to a read request, or a modem link

was not established in time. In either case, retry the request a few
times.

To recover, always perform a Buffer Unflush, and re~enable the
terminal before proceeding with operations.
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INITIALIZATION REQUESTS

If the device is not downed, control returns to the user program on
error (time-out) and the user program should be structured to check
for errors and process accordingly. You can use the "I/O Status"
request to get the status to test for various conditions,

Modem Errors

If a port has been using a modem 1link, and the communications line

fails (disconnects), the driver automatically executes a line-close
operation and uts the port in the buffer-flush state. When in this
state, the port ignores all pending requests except buffer-unflush and

line-open.

Unlike a programmatic buffer flush, the buffer-flush state caused by a

line failure cannot be removed by a read request; and, when the flush
is removed by the driver, any subsequent I/0 request will return the

port to the buffer-flush state.

The recovery procedure after a line failure has placed a port in the

buffer-flush state depends on whether the port is down or up. If the
port is down, either of two procedures can be followed.

If the port is down and all pending requests can be removed, proceed
as follows:

a. Remove all requests pending against the EQT.

b. UP the EQT.

C. Issue an open line request.,

d. Wait for the communications line to be reestablished.

e. Restart any aborted process.

If the port 1is down and a priority higher than that of any pending
request is available, proceed as follows:

a. Issue an open line request at higher priority than any
pending request.,

b. UP the EQT.

C. Wait for the communications line to be reestablished.
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INITIALIZATION REQUESTS

If the port is not down:
a. Issue an open line request.
b. Wait for the communications line to be reestablished.

Note that I/0 requests made while the line was down were flushed.

CTU and Printer Errors

If the program was communicating with a CTU or Auxiliary Printer, a
Dynamic Status request should be performed and the bits in the return
word checked for error conditions., On the basis of these results the
operator should be requested to correct the problem, If the device 1s
down it must be UP ed prior to performing the Dynamic Status request.

Read Errors

If the last command issued was a read, a parity error or data overrun
may have occurred. Data overrun means that the Multiplexer maximum
throughput rate has been exceeded and data on the LU with the time-out
bit set was lost, Neither parity error nor data overrun can be
explicitly tested for by the user, so the best procedure is to retry
the failed request a finite number of times.

Program Response to Line Failure

When a line failure occurs on a port initiated not to be set down on

errors, the driver responds to read requests with an EOT. Therefore,
if a port does not set down on error, user programs should be written

to handle EOT signals in a reasonable manner. For example, interactive
programs might attempt a finite number of retries, then terminate in
an orderly fashion.

Since the driver performs a line close operation when the line is
broken, the line must be reopened before another call can be answered.
This can be done manually, from another console, as described above,
or it can be done programmatically.

To open closed lines programmatically, a line monitor program can be

put in the time list to perform an open line request periodically on
all modem ports. This program needs a priority high enough to ensure
that it 1is not 1locked out by other programs. Figure 2-3 shows an
example of such a line monitor program,
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INITIALIZATION REQUESTS

FTN4,L
’ PROGRAM LINUP(3,41), * MUX LINE MAINTENANCE PROGRAM *
DIMENSION IPORT (32)

THIS PROGRAM SCANS ALL MULTIPLEXER PORTS USING MODEMS

(AS DEFINED IN IPORT ARRAY) AND ISSUES AN OPEN LINE REQUEST

IF THE PORT IS NOT BUSY., IF THE PORT IS BUSY OR DOWN NO ACTION
IS TAKEN. THIS PREVENTS THIS PROGRAM FROM BEING SUSPENDED.

NO CHECK IS NEEDED FOR WHETHER THE LINE IS UP OR DOWN. THE
DRIVER IGNORES OPEN REQUESTS TO PORTS WHOSE LINES ARE UP.

PORTS ARE GIVEN A BUFFER-UNFLUSH AND THEN ENABLED SO THAT

THE NEXT USER DIALING IN CAN SCHEDULE PRMPT (OR WHATEVER WAS
SPECIFIED AT GEN TIME). IF THIS FUNCTION IS NOT DESIRED, THE
INDICATED LINES SHOULD BE REMOVED.

1111 NOTE: ALL PORTS MUST BE BUFFERED !!!!

THIS PROGRAM SHOULD BE PUT IN THE TIME LIST FOR SCHEDULING

I
I
I
I
I
[
I
I
I
I
|
A CHECK IS ALSO MADE FOR TERMINALS LEFT DISABLED. DISABLED |
|
I
I
I
|
I
I
I
EVERY 10-20 SECONDS. I

I

DEFINE LU OF PORTS TO BE MONITORED;
CHANGE IPORT DATA TO MATCH YOUR SYSTEM'S LU’S; l
CHANGE NUMPT TO THE NUMBER OF ELEMENTS IN IPORT: |

OOOQOOO0OO0O00000000O00000000n0n

DATA IPORT/14,15,16,17,18,19,20,21/
DATA NUMPT/8/

oKe!

SCAN PORTS:
DO 10 I=1,NUMPT
LU = IPORT(I)

a0

CHECK IF PORT IS BUSY OR DOWN:
CALL EXEC(13,LU,ISTAT,IQ)
IF (IAND (ISTAT,140000B) .NE. 0) GOTO 10

IF PORT IS NOT BUSY, CHECK TERMINAL ENABLED; ENABLE IF
NOT ALREADY ENABLED; OMIT THIS CODE IF TERMINAL ENABLE

IS CONTROLLED BY APPLICATION PROGRAM:
IF (IAND (ISTAT,1l) .NE. 0) GOTO 20

l
l
I
I
I
[
|
I
[
CALL EXEC(3,2400B+LU) I
[
I
I
I
I
I
|
1
I

ocNoNeXe!]

CALI, EXEC(3,2000B+LU,0)
C
C 1ISSUE LINE OPEN FOR 10 MINUTES:
20 CALL EXEC(3,3100B+LU,-6000)
C
C SCAN TO NEXT PORT:
10 CONTINUE

END

Figure 2-3, Line Monitor Program Example
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APPENDIX

DEVICE EQUIPMENT TABLE

The HP 91731A Multiplexer Subsystem requires a device Equipment Table
(EQT) Entry for each port on the Multiplexer. The entry consists of 15
words plus an extension of 11 words, or a total of 26 words. The EQT
Entry is configured into the RTE Operating System at system generation
time,

During system operation, the logical and physical drivers get the port
configuration instructions and pass information to each other through
the EQT Entry for the port. Table A-1 gives the function of each word
in the Equipment Table Entry.

Table A-~1., Equipment Table Entry (part 1)

4 e e G G G O e s S G e G G i G e e Cann 00 Zovm G Care G L B G S G, e G B e € e Qe L G0 v G G5 oo B L Comn. B e (0 G 8000 L 00 (e i e 00 B G G 600 S0 B G Co S G B o B +

| EQT Word | Use |
| Numbers | |
i b i it | ot i e G o o oG oo o Gt |
| I

l - 10 Described in the RTE Programmer s Reference Manual for

your system; woré 5 is the status word.

the default TTY logical driver incorporated within
physical driver DVS00. A controcl EXEC call subfurction
25B will set EQT17 to a new address.

I
I | |
I I I
| I I
| 11 | Useé@ by DVSO00 for temporary storage. :
] I
| 12 | Has the number of extension words reguested at system |
| | generation time. After initialization this word ccntains|
| | the ccunt for the logical driver time-out counter. |
I I |
] 13 | Extencsion starting address. |
I I I
| 14 | System time-out value; set at generation, or by system |
| | TO command, or, when using LDVRS5, by a control request |
| | with a function code of 22 octal. |
| | |
| 15 | System time-~out counter, set by the physical driver |
| | when either or both the physical or logical driver |
I | needs a time-out. |
| I |
| 16 | Count of the rhysical time-out counter. I
| I I
| 17 | The address of the logical driver. Initially set to |
I I I
I I |
| | I
] | |
| I ]
+ +

-t G -~ G o Gne e G Gon G G50 G G Bn o (G e G G0 Boew s Gt oo Boa G (0 i G0 s G B0 o (e Grvw o G0 (b (s Gosn Gonp G Gaee e s s Gonw e e
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~DEVICE EQUIPMENT TABLE-

Table A-~1l. Equipmrent Table Entry (part 2)
+‘— o e Gas Gew Gn Gun Gup Gon Gen Gen Gon Guw b h-b&-—h---ﬁhbbhh—-bbh-bb-b-h-hh--------&.—-bb+
| EQT word | Use
Number I

Bne s G Gan G e Gom By G e ‘ e e G G Gy e hup G e G e G Gane hoew e s e e Baaen G hoen e v e e s G G G G G G s e G S G e G e (it (o e e G0 G0 G s > e i Gy e i B

11 - 8 Not used.
7 -0 Next character to be output.

|
I I
| |
| | |
| 18 | If, at generation time, the port assigned to this EQT |
| | is specified to schedule a program on interrupt, EQT18 |
| | contains the address of the ID segment of that program. |
| | If not, EQT18 contains a negative one (-1). This |
| | specification is made in the Interrupt Table portion |
: : at generation time. }
| 19 | Carriage return, line feed delays, and extenrded status |
| | are defined as follows: :
| I
| | Bits Meaning (Set) |
| | 15 -~ 12 Value of character delays (stalls) for |
| | carriage return. |
] | 11 - 8 Value of character delays (stalls) for line |
| I feed. |
| | 7 Read/Write stall flag. I
| | 6 Not used. |
| | 5 Time~out caused by gocd completion I
] | 4 1l = Read, 0 = Write Reqguest. |
| I 3 Modems enabled |
| | 2 Backspace mode, |
| | 1 Line Feed Delay mode. |
| | 0 Carriage Return Delay mode. |
| | |
| 20 | Stop bits for padding the output character = 43400B |
] | for no parity or even parity and = 436C0R for odd |
| : parity. :
|
] 21 | Line state and output character; the bits are defined |
| : as follows: :
|
| I Bits Meaning (Set) ]
| | 15 Logical time-out. |
| | 14 Line error. |
| | 13 Data error. |
} { 12 Break condition. :
I | |
| | |
| I I
| | |
| | |
] | |
| I |
] | |
I I I
I | |
+ +
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«DEVICE EQUIPMENT TABLE-

Table A~1l. Equipment Table Entry (part 3)

e o e e e B e s G e s e e G0 G e G G s o o e L Y T e s

| EQT word | Use
| Number
e el et D et tnd
| |
22 Use defined as follows:

Bits Meaning
15 Always 1.
14 Always 0.
13 = Down device on time~out.*
Do not dcwn device on time~out.*
Do not echc underscore on backspace.
Echo underscore on backspace.
used.
1 Stop bit.
2 Stop bits.
Fcho off.
Fcho on.
Parity off
Parity odd.
Parity even.
3 -0 Character size, not including stop bits ard
parity bit.
* All errors cause a time~out

12

(o]
W neen on

o)
NHO OO ZOM MO

I

|

|

|

| |
I |
| |
| |
| |
| |
I |
| |
I I
| I
I I
| |
I I
| |
| |
I I
I I
I |
I I
I ]
| I
| I
| for clear~to-send (CB), and cata-set~ready (CC). |
| |
| I
| I
| |
| I
| I
] |
I I
| |
| |
| I
| |
| I
I |
I |
| |
I I
I I
| |
I I
| I
| |
| |
|

+

|
I
I
!
I
I
I
|
I
I
I
|
I
!
|
I
I
I
!
I
I
l
I
l
I
I
l
|
l
l
I
I
I
!
[
|
!
l
l
|
!
I
I
|
[
|
l
+

23 The states of the control board control signals
Bits Meaning
15 « 2 Not used.
1 0 = CB down.
1l = CB up.
0 0 = CC down.
1 = CC up.
24 Contains the input port parameters, defined as
follows:
Bits Meaning
15 Always 1.
14 Always O.
13 0 = Interrupts disabled.
1l = Interrupts enatled.
12 0 = Echo disabled.
1l = Echo enabkled.
11 0 = Auto-speed not requested.
1 = Auto~speed requested.
10 - 8 Total number of bits/character, (modulo 8)-1,
3 bits allocated for character size.
7 -0 Port baud rate.
|
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<DEVICE EQUIPMENT TABLE-

Table A-1l. Equipment Table Entry (part 4)

F e o 2o e e o Girn e e e Qe e Gt v o v L b L e i L e et 2 G 2w G Sove 20 e L G L G o L b Co E 2 G g G Come G G0 L G o G L o G G G G G e vt G G G S G G -

| EQT word
| Number

- on e

Use

25

26
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[
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|
[
I
|
I
|
|
I
I
I
!
I
I
I
I
I
I
l
I
|
l
I
I

Contains the output port parameters, The definition
of the bits is the same as for EQT24 with the excep~
tion bit 14 which is a 1, and bit 12 for parity; see
the definition of EQT word 20 for even~odd parity.

Contains the line state, auto-speed condition, and
line open and close information,

Bits Meaning
15 Set when auto-~speed detect is in progress.
14 -« 13 Not used.
12 1 = Not operating with modems.

0 = Operating with modems,
11 - 9 Not used.
8 Auto-speed completion:
0 = Not completing auto-~speed request.
1 = Completing auto-speed reguest.
7 « 2 Not used.
l1 -0 Line State:

0 = Line down (disconnected)
1l = Line up, last driver operation: receive.
2 = Line up, last driver operation: send.
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