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PREFACE

This reference manual explains how to use the TIOS (tape
Input/Output System) program to transfer information

to and from magnetic tape with great efficiencv. The
manual is intended for those writing programs in the
Assembler I lanquage. Readers should be experienced
programmers familiar with the hasic System Ten concepts
discussed in these manuals:

* System Ten Programmers Peference Manual

* System Ten Assembler I Reference Manual.
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INTRODUCTION

PURPCSE OF SYSTEM

PURPOSE CF MANUAL

The TICS (Tape Input/Cutput System) program helps the user
direct magnetic tape input and output with great
programming and storage economy. TIOS transfers data to
and from seven or nine-track tape with automatic blocking
and deblocking of data, use of up to four tape drives,
dynamic assignment of tape I/0 buffers, and creation and
reporting of tape labels. TIOS reads and records data in
USASCII code, and processes files and labels in accordance
with ANSI standards for tape file structure. This means
that tapes created by TIOS can be processed by other
systems that follow these conventions, and vice-versa.

This reference manual illustrates how to use the TIOS
requests. The manual also discusses lapbel and file
structure, special features of the system, and causes and
corrections of errors,

LANGUAGE AND MEMORY REQUIREMENTS

TICS 1is written in Assembler I language. It is furnished
to the customer as a source card package to be incorporated
and assembled with his resident source deck. TIOS requires
2418 character locations in one partition for READ/WRITE
operations, or 1463 character locations for READ operations
only, or 2058 character 1locations for WRITE operations
only. Additional storage is required for buffers and work
areas within the wuser's program. No TICS operation
reguires common memory.

INPUT/OUTPUT REQUIREMENTS

Minimum Configuration
* Singer Model 20 Processor
* Friden Model 30 Card Reader
* Friden Model 45 Magnetic Tape Drive

* Friden Model 50 Line Printer
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INTRCDUCTICN

Cptional Equipment
* Friden Model 60 Paper Tape Reader
* Friden Model 7C Workstation or

Friden Model 7102 Communication Terminal

¥ Additional Friden Model 45 Magnetic Tape Drives

AUXILIARY SCFTWARE
’ * System Ten Multipartition Loader or

System Ten Absolute Loader

SUMMARY OF SECTIONS
Section 1 INTRCDUCTICN
This section describes the purpose of the system, language

used 1n writing the program, core memory regquirements, and
minimum and optional I/C equipment configurations,

Section 2 GENERAL DESCRIPTION

Tne four program functions (CPEN, GET, PUT, and CLOSE) and
otner features of the program are explained in this
section. The source deck structure and the TIOS data flow
are illustrated. The three distinct TIOS configurations
(READ/WRITE, READ ONLY, and WRITE ONLY) are discussed.

Section 3 LABEL AND FILE STRUCTURE

The content and arrangement of the tape labels processed by
TIOS are discussed in'this section. The structure of files
onn tape is also described,

Section 4 USING TICS REQUESTS

The writing and execution of the TIOS requests (CPEN, GET,
PUT, and CLOSE) and examples of their use are discussed in
section 4. Tne TIOS buffer parameters, the creation of the
file header labels, and error code checking are also
explained.

Section 5 CAUSES AND CORRECTIONS OF ERRCRS

This section denotes various tape I/0 errors, their causes
and corrections,
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INTRODUCT ICN

Section 6 OPERATING INSTRUCTIONS
This section describes the System Ten equipment required by

‘TICS, preparation and assembly of source decks, and loading
and execution of the resulting object decks.
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GENERAL DESCRIPTION

FEATURES
TIOS provides a comprehensive, efficient method of
recording data with the Friden Model 45 Magnetic Tape
Drive. TIOS offers the user:
*Four program functions:
-OPEN, to access a tape drive and open a file.
~GET, to read data from a tape file.

-PUT, to write data onto a tape file.

-CLOSE, to close a tape file and terminate tape
input/output processing.

*Use of four tape drives.

*Intercompatibility of all files produced by TIOCS
among different System Ten applications.

*Creation and reporting of tape file header and trailer
labels in accordance with ANSI standards for general
labeling compatibility throughout the data processing
industry.

*Automatic end-of-volume processing conventions.

*Automatic blocking and deblocking of variable length
records.,

*Dynamic assignment of tape input/output buffers.
*Choice of on-line or off-line (local) rewinding.
*Error recovery conventions,

-If a parity error is encountered during writing,
the write operation is re-attempted three times,

~-If a parity error is encountered during reading,
re-reading is attempted ten times.

-If a hardware fault error is encountered during
processing of a TIOS command, processing may be
continued when the error is corrected and the
request is resubmitted.

-Normal/Error condition codes are continually
available to the user's program.
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GENERAL DESCRIPTION

PROGRAM OPERATION

To ensure proper tape processing, the user should carefully
follow the guidelines for interfacing with TIOS described
in this manual., To ensure file integrity and protection,
he must rroperly schedule and control the File Access
Channel (FAC) protect character that allows or prohibits
input from or output to magnetic tape.

Use of alternating tape drives during processing of a file

is not supported by TIOCS. This must be accomplished
through user-defined routines.

The TIOS program consists of four modules (the OPEN, CLOSE,
GET, and PUT routines) that can be combined and wused in
three distinct configurations:

*READ/WRITE Configuration requires complete TIOS
package (all four modules).

*READ ONLY Configuration requires OPEN, GET, and CLOSE.

*WRITE ONLY Configuration requires OPEN, PUT, and
CLOSE.
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GENERAL DESCRIPTION

Prior to assembly, the TIOS package is simply inserted
within the user's source deck. Generally, TIOS is placed
after the last executable statement or constant, but before
the END or EXEC card that terminates the complete source
deck (figure 2-1). Immediately following each request for
a TICS function, a special branch-and-switch instruction
should be included to transfer control to TIOS.

s\*(’v\@\ / BRANCH/SWITCH INST.
e / CLOSE INST.
S ek
NS
NOS
R\ P
O =
X'\}/\\ ¢~ [ BRANCH/SWITCH INST.
@‘i{@v / OPEN INST.
RO
TITLE CARD

Figure 2-1 Sample Source Deck Structure
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GENERAL DESCRIPTION

After the source deck is assembled and loaded into memory,
each TIOS request and associated data is passed from a work
area in the user's program to an input/output buffer within
TIOS. Information is transmitted between the user's
program and TIOS in the form of variable-length records.
TIOS processes each request received, performing such
functions as recording blocked data, retrieving and
unblocking data, and communicating device status and error
indications to the user's program. Data returned to the
user's program is delivered from the TIOS buffer to the
user's work area. When a TIOS request has completed
processinag, execution returns to the user's program. The
TIOS data flow is depicted in figure 2-2,

TAPE

ORG ADDRESS DRIVE

LAST ADDRESS

USED BY SOURCE

DECK

USER'S PROGRAM

TAPE

USER'S WORK AREA DR;VE

+—>
TI0S FAC

| TAPE
TI0S BUFFER AREA DRIVE

TAPE
DRIVE

Figure 2-2 TICS Data Flow
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GENERAL DESCRIPTION

Status response codes from TIOS are delivered to the user
in a special counter which he monitors through his program.
When specific condition codes, such as that for an
irrecoverable parity error or a hardware fault are
encountered, appropriate user-defined routines can be
called.

The TIOS routines provide the following functions:

*OPEN ensures that the tape drive requested in the OPEN
request is on-line and is not in use, and that the
tape is rewound to its beginning. For input tapes,
OPEN reads and reports any file header label. For
output tapes, OPEN writes the file header label.

*CLOSE, for an input tape, issues a rewind command to
the tape drive referenced and releases the drive from
reserved status to permit its use for other purposes.
For an output tape, CLOSE writes a tape mark after the
last record, then an End-of-File trailer label followed
by two other tape marks, and then issues a request to
the tape drive to rewind the tape. For both input or
output tapes, the user can specify Local or On~Line
rewinding,

*GET, when used initially, reads a block of logical
records from tape into a buffer specified by the user,
then supplies the first record in the buffer to the
user's work area. Each subsequent GET request supplies
a record to the work area until the buffer is
exhausted., Then another block is read from the tape.

*PUT retrieves records from the user work area and
places them into a user-specified buffer. When the
buffer is full, PUT writes the records from the buffer
to tape.
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LABEL AND FILE STRUCTURE

FILE ARRANGEMENT

TIOS automatically creates and reports file header and
trailer labels in accordance with the recommendations of
the American National Standards Institute (ANSI), March
1969. The labeling procedures provided by TIOS are based
on these conventions to support general labeling
compatibility throughout the data processing industry.

Labeling provides a check against wprocedural and human
errors in handling tape. When a tape is read, its header
labels can be checked against label information supplied by
the program using the tape. If the label on the tape
conflicts with the 1label information in the progran,
processing can be halted to avoid use of the wrong tape.

These four types of standard labels are recognized and used
throughout the industry:

Volume Header Label Identified by the characters
VOLl, and wused to denote the
beginning of a reel (volume)
of tape. Usually supplied by
computer vendor via a tape
pre-processing program.,

File Header Label Identified by the characters
HDR1, used to denote the
beginning of a file on tape.

File Trailer Label Identified by the characters
EOFl, and used to denote the
end of a file,

Volume Trailer T.abel Identified by the characters
EOVl, and used to denote the
end of a volume (reel) when a
file 1is continued on another
reel.

TIOS processes single-volume, single-file tapes. Tapes of
other file configurations must be processed by user-defined
routines. The interrelationship of labels and data on a
single-volume, single-file tape is shown in figure 3-1.
Header and trailer labels are denoted by their respective
identifiers. Tape marks, which are required to separate
label information from data, are shown by asterisks. The
last label on a tape always terminates with a double tape
mark.
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LABEL AND FILE STRUCTURE

TABEI, CONTENT

3-2

Each label is

read or written as an 80-character block.

The content of the label is as follows:

Columns

Content

1-4

5-21

22-27

28-31

32-35

36-38

39-80

RESTRICTED

The identifier denoting the
type of label: VOLl1 (for
volume header), HDR1l (for file
header), EOF1l (for file
trailer), and EOV1 (for volume
trailer label).

File identification code
(included in HDR1l and EOF1
labels only). Maximum of 17
characters. Assigns a name to
the file.

File serial number (included
on HDR1l or EOFl labels only).
Maximum of six characters.
Identifies the set of files to
which this file belongs.

Volume sequence number
(included in VOL1l and EOV1
labels only).

File sequence number (included
in HDR1 and EOF1l labels only).
Identifies the sequence of
this file within a volume set.

Reserved for future Friden
use.

Non-reserved field.
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<= TAPE FLOW

HDRI | * FILE DATA *| EOF1 | *|*
Begining - of -Tape Marker End - of - Tape Marker
(UNDERSIDE OF TAPE) (UNDERSIDE OF TAPE)

Figure 3-1 sSingle-Volume, Single-File Tape
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LABEL AND FILE STRUCTURE

LABEIL PROCESSING

TIOS automatically handles file label creation and
reporting for single-volume, single-file tapes. The
labeling information in columns 1 through 4 is provided by
TIOS, and the information in columns 5 through 80 is taken
from input that the user supplies with the OPEN or CLOSE
request (as described 1in section 4). 2All tape marks are
written automatically by TIOS. When an OPEN request
references an output tape, TIOS skips over the volume
header label (usually written earlier by a vendor-supplied
tape pre-processing program) and writes the file header
(HDR1) label on the tape. When an OPEN request references
an input tape, TIOS reports the contents of the file header
label by moving this information into the user work area.
The user can, if he desires, include within his program
instructions to compare the tape 1label with the label
information provided by the OPEN request, and terminate
processing if they do not match.

When a CLOSE request references an output tape, a file
trailer label (EOFl) is written, the tape is rewound, and
the drive 1is released from reservation by the program.
When a CLOSE instruction references an input tape, the tape
is rewound without label checking.

When an input tape is read by a GET instruction, any EOF1l
label is read as if it were user data; the label does not
signal the end of information. Therefore, the user's
program should contain instructions to continually check
the first four characters of the work area for EOFl, and to
branch to a CLOSE instruction when such characters are
encountered.

END-OF-VOLUME CONVENTIONS

If a reflective end-of-tape marker is encountered during
execution of the PUT request, the code 5 1is placed in a
condition code buffer to be monitored by the user's
program., An EOV1 label and accompanying tape marks are
automatically written on the tape. The tape 1is then
rewound. TIOS does not support the use of multiple
(alternating) reels. Thus, if the user wants to continue
a file on another reel, he must mount the new reel and
supply instructions to space over the volume header label
on this tape. He must next write a file header 1label
followed by a tape mark. The user must then issue a
special unconditional branch instruction, BC TR23WT(5), to
continue processing this file.
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USING TIOS REQUESTS

The programmer generally employs TIOS in a simple three-
phase process. First, he defines within his program
certain preprocessing constants such as the limits of the
TIOS buffer area, header label information, TIOS requests
and parameters, and the size of the user work area. Then,
within the body of his program, he includes instructions
that move each TIOS request and its parameters into the
user  work area. Next, he issues a special branch
instruction that transmits the request to TIOS for
execution. Finally, he closes and rewinds all tape files
referenced by TIOS, and terminates the program,

The steps involved in each wvhase are detailed in this
section of the manual.

PRE-PROCESSING PROCEDURES

Setting Buffer Area Limits

Before he can issue TIOS requests within his program, the
user must define an area within partition memory that can
be used for TIOS buffers. As each tape file used by the
program is opened, a buffer will be dynamically created
within this area for input/output relating to the file.
The size of each buffer is determined by a parameter
furnished with the OPEN request. The precise location of
the buffer is determined by TIOS. An example of buffer
area use is shown in figure 4-1,

The low-address 1limit of the buffer area is determined by
setting a five-digit constant labeled TR80DB. This address
is typically the address in memory that follows the last
address used by the source program (including TIOS). If
this address has not been determined during a prior
assembly, the wuser should offer his best estimate. The
constant TR80ODB is initially set to 00000, and should be
reset by the user to avoid unspecified results. The user
defines the value by a DM statement, and then moves this
value into TR80DB with an MC statement. The following
format can be used. (In this and other explanations of
request formats, capital letters denote constants and small
letters signify variables.)

labdm DM C'nnnnn'

MC 1labdm,TRS80DB

where labdm label of DM statement

low-address limit of
buffer area

nnnnn
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USING TIOS REQUESTS

For example, ¢to set a low-address limit of 6000, the user
could write:

Label Operation Operand l

6 8 13 15 20 25 30
LlAlslVIFIFT o c|~ lolelololo]” I
Mc LlalslulFlF] TrlrlslololB \

The high-address limit of the buffer area 1is defined by
setting another five-digit constant, TR80LM, If this
constant is not set, TIOS assumes a value of 10000, If,
however, the user wants to enter a lesser value, he can do
so with statements of this format:

labdm DM C'nnnnn'

MC labdm,TRS0OLM

where labdm lahbel of DM statement

high~-address limit of
buffer area

nnnnn

The value of TRSOLM should not exceed the highest partition
address available, and TRS80DB should not exceed TRS8OLM. In
either case, the error condition code 2 (buffer storage
requested 1is not available) will be returned to the user
when the first OPEN request is processed.
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ORG ADRESS

USER PROGRAM

USER WORK AREA

TIOS

» SOURCE DECK

TR80DB

FILE 1 BUFFER

(LAST ADDRESS USED
BY SOURCE DECK +1)

FILE 3 BUFFER

FILE 4 BUFFER

\TI0S BUFFER AREA

FILE 2 BUFFER

UNUSED MEMORY

= TRSOLM

Figure 4-1 TIOS Buffer Area Use
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USING TIOS REQUESTS

Creating File Labels

Typically, volume header (VOLl) 1labels are previously
written on magnetic tape through a tape pre-processing
program supplied by the vendor. However, file header
(HDR1) and trailer (EOFl) labels are created for output
tapes at the user's option during ovrocessing with TIOS.
Also, file header 1label-checking information can be
optionally supplied for labeled input tapes. The user
supplies file 1label information in DM statements. The
labels can be written in any format, but that indicated in
section 3 is recommended for standard labeling conventions.
For the file header and trailer labels processed by TIOS,
the format is:

Columns Information

5-21 File identification code

(file name)
22=27 File serial number
32-35 File sequence number

The user enters this information with the first character
of the file name as the first character of the data field
in the DM statement. As an example, to create a header
label containing the file name ALPHAl, the serial number
000001, and the sequence number 0001, the user could write:

1 Label 5 8 Operation 13 15 20 Operand 25 3 40

lolrlo]/ ] | Tolu c|* a|clplHlals alo|ololo] ololo]/[“[{

4

I S g | - e ] I - J

When this information is referenced by a subsequent OPEN
request, as shown later in this section, TIOS appends the

"file header identifier HDRl into columns 1 through 4 of

this field in memory. If the request is for an input tape,
the 1label on the input tape is placed in the users work
area for verification by the user. If the request is for
an output tape, this information is automatically written
as a label on that tape. When the information is
referenced by a CLOSE request, TIOS enters the trailer
identifier EOF1l in columns 1 through 4 in memory. If the
request is for an output tape, the information is
automatically written as a file trailer label on that tape.
For input tapes, however, the EOFl label is not transmitted
to the user for verification.
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USING ''IOS RLQUESTS

TIOS REQUESTS AND PARAMETERS

OPEN Request

Before a TIOS request can be executed, the user must
specify the particular function (OPEN, GET, PUT, or CLOSE)
and associated parameters within a DM statement. He later
moves this information into the user work area (labeled
TRB0OCC) and then issues a special branch and link
instruction to execute the request.

3efore a tape file is referenced by a GET, PUT, or CLOSFE
request, it must be made available to the user by an OPEN
request. The OPEN request, when executed, ensures that the
tape drive specified 1is on-line but not in use, and that
the tape is rewound to its beginnino., If an output tame is
specified, TIOS uses label information supplied by the
user's program to write a file header label. TIf an input
tape 1is specified, WIOS reads and reports anv file header
lapel Dby placing the label's conterts in the user's work
area,

Although an OPEN request must be issued for each new file
referenced within a program, additional OPIL.J requests are
not reguired when such a file is continued on another reel
of tape.

one significant parameter (wbuff) in the OPL). reguest is
used to specify the size of the TIOS buffer through which
data passes between the user work area and 7I0S. The size
specified is limited by the amount of memory available to
TIOS, For example, 1if the TIOS buffer area defined by
TRBODB and TRBOLM contains 2000 characters of memory but
two OPEN reciuests each specify buffers of 1500 characters,
the second request is aborted and condition code
2,(insufficient buffer area) is transmitted to the user's
programn. (Other errors and their condition codes are
described in section 5.)

The OPEN request also includes an optional password
parameter, when a GET, PUT, or CLOSE request is issued for
a particular file, the password included as a parameter
with that request is checked against the password supplied
with the OPEN request for that file. (When the user omits
this parameter, 1108 furnishes four blanks for the
password.) It the passwords match, the request is executed.
If not, the request is ignored and condition code P is
returned to the user in a special location (TR8OCS).

If a program abnormally terminates following selection of
a tape drive, and the error is caused by the tape, it 1is
recommended that the program be reloaded and re-executed
from the beginning. This is desirable because the OPEN
pointers required to continue processing may have been
destroyved.
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USING TIOS REQUESTS

The OPEN request is defined by a DM statement of the
following format. When an optional parameter is omitted,
the user must include blanks in place of the parameter.

labelx DM C'@0OPtpsbuffpass'
where:

labelx = DM statement label. Pequired
parameter.

a = @ or blank. When user enters
parameters from workstation or
communication terminal, @ is
service request.

t = O for output tape; I for input
tape. Required parameter.

P = Primary tape drive number (1
through 4). Required parameter.

S = Secondary tape drive number.
Optional parameter.

buff = Size of TIOS buffer. Required
parameter.
pass = Password. Optional varameter.

When omitted, blanks are furnished
as the password by default.

As an example of an OPEN request, the following statement
would request opening of an input tape file installed on
tape drive 3, with information wvassed through a 400-
character TIOS buffer. The password is PASS.

Label Operation Operand
6 8 13 15 20 25 30

olPlEWW]F]L] o] c|~lelg|P|1|3|3]0l4|ololPla]s]s] ] )

To execute this request, the user would move it into the
user work area and issue a special branch instruction (as
noted later).

GET Request

When a GET request is moved into the user's work area and
executed, one logical record is read from tape into the
data field of the user's work area. Before a GET request
for a file can be issued, an OPEN request for that file,
specifying an input tape, must be issued. Otherwise,
unspecified results will be obtained.

4-5 RESTRICTED 524-701124-M48



USING TIOS REQUESTS

In the blok parameter 1in the GET request, the user
specifies, for each request, the maximum size of the data
block that resides on tape. Since blok specifies a maximum
length rather than a fixed-length, this permits the user to
mount tapes with different sized blocks without altering
his program.

The GET request provides the user only one logical record
each time it is issued. When the logical record is placed
into the user's work area, TIOS enters the size of this
record into the blok parameter in memory, overwriting the
value entered by the user. Therefore, the user must re-
enter the desired block-size value (blok) with each GET
request. Because this value is returned with each record,
the length of the record received will always be at least
four characters less than the block size specified in the
blok parameter.

The CGET request is defined by a DM statement of the

following format. When an optional parameter is omitted,
the user must include blanks in place of the parameter.

labelx DM C'@GTdpassblok'

where:

labelx = DM statement label.

@ = @ or blank. When user
enters parameters from
workstation or communication
terminal, @ is a service
request.

d = Tape drive number (1 through
4), Pequired parameter.,

pass = User=-supplied password.
Optional parameter,

blok = Maximum size of data block

on tape. (..fter GET is
executed, complete size of
logical record will be
entered in this position,
followed by the data.)
Required varameter,

As an example, the following three GET requests (when moved
into the user's work area and executed) will each read a
record from tape drive 2, Maximum block size is 500
characters, and the password is WXYZ. After each request,
the data returned to the user's work area is shown. The
first record read is 136 characters lona, the second is 100
characters, and the third is 240 characters.

RESTRICTED 524-701124-M48



USING TIOS REQUESTS

REQUEST

1 Label 6 8 Operation 3 s 20 Operand 25 10 /
GIET|L|B| | DWW c|* lele|7l2|w|x]y|zlo|slole] /| )
WORK AREA FOLLOWING

EXECUTION: Information Returned

@GT2WXYZ0136 (136 characters of data)

REQUEST :

Label Operation Operand
6 8 13 15 20 25 30

GIE|T|L|B DM Ci™|l@|G|T|I2W|X|Y|Z|o|5(0o|0]”

——1 1 1 1 |

WORK AREA FOLLOWING

EXECUTION: Information Returned
— - Y

@GT2WXYZ0100 (100 characters of data)

REQUEST:

Label Operation Operand
6 8 13 15 20 25 30

G|E\T\L|B DM C| l@|G|T|IZWmXIY|Z|o|B oo/

LI~}

| | L1 ] L L] | |1

o

WORK AREA FOLLOWING

EXECUTION: Information Returned

—A

e Y
@QGT2WXYZ0240 (240 characters of data)

If a parity error is encountered during execution of a GET
request, reading will be re-attempted ten times. If the
attempt still does not succeed, reading will be abandoned
and condition code 3 will be returned to the user.

If the password in GET does not match the password in the

associated OPEN request, no information is read from the
tape and condition code P is made available to the user.
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USING TIOS REQUESTS

PUT Request

When a PUT request is moved into the user's work area and
executed, a logical record of specified length is
transmitted to the TIOS buffer., When this buffer is full,
its entire contents are automatically written on tape. A
PUT request for a file will fail to execute unless an OPEN
request for that file, specifying an output tape, was
previously issued.

The PUT request 1is defined by a DM statement of this
format. When an optional parameter is omitted, blanks must
be included in its place.

labelx DM C'@pTdpassdata’'

where:

labelx

DM statement label

@ = @ or blank. When user
enters parameters from
workstation or communi-
cations terminal, @ is a
service request.

d = Tape drive number (1
through 4). Required
parameter.

User-supplied password.
Optional parameter.

1

pass

data = Length of data to be
written. Required
parameter.

As an example, the following PUT statement, when executed,
transfers a l60-character record to the TIOS buffer. When
the buffer is full, its contents are written to tape drive
1. The password is PASS.

Label Operation [s] d
6 g " 13 15 20 rerand o 30 2

L1B8lol4lT]Al (DM cl lelel7l/lPlalslslol/ |elo] \

L LA L Ll L

If the PUT password does not match the password in the
associated OPEN parameter list, no information is written
and the condition code P is returned to the user.
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USING TIOS REQUESTS

If a block of data is being written (a PUT request is being
executed) when a fault status error (condition code &)
occurs, the tape may run away (wind forward indefinitely
without receiving data). There is no recovery from this
condition, and the program must be reloaded. Generally,
however, such an error is caused by factors external to the
software.

If a normal fault error, such as a tape drive switching to
Off-Line status, occurs, the program may be continued after
the error is corrected by branching to a special entry
point in TIOS (TR22FX). This procedure is described later
in this section.

CLOSE Request

When a CLOSE request is moved into the user work area and
executed, and the tape specified is an input tape, the tape
is rewound and the drive is released from reserved status.
When a CLOSE request is executed for an output tape, a tape
mark is written after the last record, followed by an end-
of-file trailer label and two terminating tape marks. Then
the tape is rewound and the drive is released.

The CLOSE request is defined in a DM statement of the
following format. When optional parameters are omitted,
blanks must be used in their places.

labelx DM C'aCLrps pass’

where:

labelx

DM statement label.

a = @ or blank. When user enters
parameters from workstation or
communications terminal, 3 is a
service request.

r = N for normal On-Line rewinding.
L for transfer to Off-Line and
Local rewinding. Required
parameter.

P = Primary tape drive number (1
through 4). Required parameter.

s = Secondary tape drive number.
Optional parameter.

pass User-supplied password. Optional
parameter., Must be separated from

s parameter by four blanks.
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In the following example, the tape on tape drive 2 is
closed and rewound On-Line., The password MASH is used.

Operati
1 Label 6 8 peration 13 15 20 Operand 25 30

LIA|BIE|L DM Clt|lelciLimvziz M|A|S|H| 7

1] | L]

Defining The Use

If the password does not match the password given in the
associated OPEN request, the condition code P is returned
to the user,.

When a CLOSE request is issued, the dynamic buffer assigned
to the file referenced is released, but the buffer limit
indicator in TIOS is not reset. Therefore, this particular
buffer cannot be reassigned through another OPEN request.
However, space not previously used within the TIOS buffer
area can be requested for use as a buffer, Thus, when the
user calculates the total space to be included in the TIOS
buffer area, he must consider that each file wused will
require an individual buffer of a specified size. The TIOS
buffer area must be large enough to accommodate all such
buffers even when they are no longer in use.

r Work Area

The user transmits TIOS requests and data to be written
through the user's work area; he receives data read through
this same area., An essential prerequisite for using TIOS
is the definition of this area, which must be 1labeled
TR80CC by a DM statement. The work area must be large
enough to include the TIOS requests plus any data input or
output by that request. (OPEN and CLOSE requests require
18 characters, and GET and PUT requests require 12
characters exclusive of data). As an example, where card-
image records are to be read by a GET request, or written
by a PUT request, the following work area could be defined.

Label 6 s Operation 13 15 20 Operand 25 30 ﬂ

TIR|8lolcic| |bl 9|z|clo ;
D M b2icis 4

DlAlTIA DM slolc|~| |7 [

BB aEN HER )

The TIOS requests would be read into the first twelve=-
character field in this 92-character work area, and the
associated data would be input or output through the last

80~character field, labeled DATA.
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TIOS REQUEST EXECUTION

Transmitting Requests and Labels to TIOS

The user must transmit each TIOS request and associated
parameters to TIOS with an instruction that moves this data
to the field 1labeled TR80CC. For example, if the OPEN
request is defined by a DM instruction labeled 0P4, the
user could write the following:

| .
Labe 6 8 Operation 13 15 20 Operand 25 30

lf=i% O cl|e|d 2|2lojo|8|o|,lAlS
Vile g, |7TIR|8lo|c|c

T
~

O
| Sy S N

For an OPEN or CLOSE request, the user must also transmit
to TIOS any label information required. Typically, this
information follows the TIOS request in the work area.
Since an OPEN or CLOSE request will occupy 18 character
locations in memory, the user could enter this information
at TR80CC+18, As an example, if header 1label information
is written in a DM statement labeled HEAD, the user can
supply this information to TIOS with the statement.

1 Label g g Operation ;3 5 29 Operand o5 30 35 40 45 ’
WlElAlD oM SNEAnREn ololololo]/ ololo] /] (¢
lulc wielalo], |7IR8lolc|cl+/ |8

In a similiar manner, for a PUT request, the user should
move the data to be written into the work area following
the PUT request. In this case, positions 9 through 12 of
the work area must specify the length of the record to be
transmitted.

Executing TIOS Requests

After a TIOS request is moved into the user's work area,
the request is executed by the following branch-and-switch
instruction:

Label 8 Operation Operand

25 30 35 ?

Blc 7Irlol 1lelel+] /[ cle]h ], [7lRlololalalc]s))

|

13 15 20

4-11
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As an example, consider the following statements:

Label 6 g Ot s 20 0 o 30 35 f
\|C DIAITIA|, |T|IR|8lolclc|+|1 |2
ic xel|7, [71R|8lole]lc )
Blc TRO/G¢+/(6),TROOAA(5)>
1] N EEEEE my

The first statement passes data to the data field of the
user work area. The second statement transmits a PUT
request to TIOS from a DM statement labeled XPUT. The

Error-Code Check

third statement executes the PUT request.
ing

All condition codes established by the execution of TIOS
requests are made available to the user through a location
within TIOS, labeled TR80CS. The user should monitor this
location with a Compare instruction following the Branch
instruction that executes the TIOS request., He may then
call user-defined transfer or exit routines when certain
condition codes, such as a fault or parity-error code, are
encountered. The available condition codes vary for each
type of TIOS request. A complete list is shown in section

.

An example of condition-code checking follows:

Label 6 8 Operation 13 15 20 Opasand 25 30 35 ?
MiC glPlEW| 1], [T|R8lolc]c
BiC TIR|o|/ |Gl@|+|1 [Cle]) |, |TIRlololAlA|C|5])
c TRR|Blolc|s|, [BKAlY [
Blc x|/ lolcl2D ], 7]/ |L]7 ] |5) !
JEENEENNEREEESE HEJERENERRERREY
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The first statement passes parameter information for an
CPEN request to TIOS, and the second statement executes the
OPEN request. The third statement tests to determine that
the condition code returned in TR80CS matches the contents
of the data area COKAY (defined previously in a DM statement
to be zero). (A condition code of zero following an OPEN
request signifies that the request was successfully
executed. Any other condition code signifies an unusual
event.) The fourth statement passes control to the next
instruction if the condition code is zero. However, if it
is not zero, execution is transferred to the instruction
labeled TILT, which may be the entry point of an exit
routine or any other appropriate set of instructions.

If a hardware fault has occurred following execution of a
PUT request, the user should include an option to branch to
TR22FX (a special entry point in TIOCS), after recovery from
the error. This will ensure that, if the fault is
corrected, the correct PUT request will be re-entered. 1If
this branch is not taken, the data to be written may be
lost. Following correction of the fault, the full
instruction would be:

ti [+] d
Label Operation 13 15 20 peran 25 30 /

8
B(C TIRl2|2|Fx|(|5])
L] LT | ||

PROGRAM TERMINATION

4-13

For any other errors, this Branch instruction should not be
used. Instead, branching should transfer to normal user-=
defined routines.

Following each GET request, the user should monitor the
first four characters of his work area for the characters
EOF1. These characters signify that the end-of-file
indicator has been reached and that an appropriate program
branch must be taken.

Prior to tne end of a program, each tape file opened should
be <closed with the CLOSE request., This will issue proper
end-of-file information on output tapes. It will also
rewind botfn input and output tapes, and release the tape
drives so that they can be used for other purposes. The
CLOSE request does not release the buffer used by the
referenced file, since the dynamic buffer values are not
reset,
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PROGRAMMING CHECKLIST

The checklist in figure 4-2 can be used as a guideline for
writing TIOS requests within a program. All elements in
the checklist should be taken into consideration before
submitting the program for execution.

FOR OVERALL PROGRAM

*Have TIOS buffer area limits (TR80DB and TR80LM)
been set?

*Has user work area been defined?

FOR EACH TIOS REQUEST

*If this is a GET, PUT, or CLOSF request, has the
file referenced heen opened previously with an OPEN
request?

*Has any label to be supplied (with OPEN and CLOSE)
been defined in a DM statement?

Figure 4-2 TIOS Program Checklist
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*Has TIOS request been defined in a DM statement?
*Has TIOS request been moved into user work area?

*Has label or data to be written with TIOS request
been placed in the user work area?

*Has TIOS request been followed by this Branch
instruction.

BC TRO1GO+1(6) ,TPOOAA(S)

*Has this Branch instruction been followed by
proper error checking instructions?

FOR PROGRAM TERMINATION

*Has each tape file opened been closed with a CLOSE
request prior to the end of the program?

SAMPLE PROGRAM

4-15

Figure 4-2 TIOS Program Checklist (continued)

Further examples of TIOS requests are presented in the
following sample program. To make this illustration both
simple and complete, an elementary program is used. The
program's purpose is to read a logical record (an eighty-
character card image) from tape, and to copy this card
image to a second tape if an X appears in both columns 1
and 2. If a Y appears in column 1, the program is to
terminate. The overall program flow is illustrated in
figure 4-3. The program itself is presented in figure 4-4.
The purposes of the statements are described in the
comments field.
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START

\/

READ A
RECORD

IN COLS. 1-2

NO

YES

WRITE RECORD
TO TAPE

FIGURE 4-3 SAMPLE PROGRAM FLOW CHART
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ASSENMBLER CODING FORM

Q3LONNLSIY

W -HTUOL-PTS

SLSEINOTY SOIL SNISN

PROGRAM C¢ py TAPE PUNCHING GRAPHIC PAGE 1 OF 5
PROGRAMMER R" A. J¢ NES [EXTENSION 2475 Loue JAN 20, 197} 7 INSTRUCTIONS "5 j0cn
STATEMENT Continuation Program Line
JIRIQ 0[3/0l0
T T|LIE 'lcigirly IT|AlPIE]"
B|UIF|F|S|T| |D|M c|'lojslololo]" DIE|F|. BlUIF |FIE|R| |LigW|-|A|D|-
DIRIEIS|S| LI MITIT| ITlo| |6/K
B|UIFIFIE|D| [DM ¢|'lololojolo]* DIE|F|.B|U|F|FIEIR| [H|T1|-|A|D|-
DIRIEISIS| |L|IM|T{T| |T|O] |9
HDRRIL|AIB] DM Cl'Icigiply|T|APIE o|olojolo|t olojo|1| DIEIF{IINIE| HDR|'| [LIAB[E|L|.
|PIEN|T DM cl'l@@gPi1ii]ilol4ololx|cia[T]" DIEIFIIN[E| BIPIEIN| [RIE
QUIE|S|IT| |Flole| |T|NPILUIT
TIAPIE].
gIPIEINIF| | DM cl'lelglpigle|2|ol4]0lolx|D|glG ] DEFINE| |BPEIN| RE
QUIEISIT| FIBIR| IgiU ulT
TAPE]|.
GIE|T|TIE|R| |DM C|'i@Gq|T|i|x/c|alT|0l0|8lO}' DIEIFITIN|E| |QEIT| [RIEQUIEIS
PIU|TITIEIR| DM Cl'l@pT|2|x|Dlgle|ojo|8lo]' DIEIF|INIE| [P|ulT] [RIEQIEIS
i
CIL|Z|S|EIT| DM Cl'l@c|L Nt} X|C|A/T!" DIEIF |TINJE Li@IS|El RIE|-
QUIEIS|T, FIBR NPT
TIAIPIE
Enargscomoer SINGER
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ASSEMBLER CODING FORM

SISAN0OTI SOIL ONISN

Q31014 LSIY

SYW-PZLOL-0TS

PROGRAM C¢P)’TAPE. PUNGHING GRAPHIC PAGE 2 OF
PROGRAMMER R.A. JﬁNES |EXTENSION 2475 Ion( JAN. 20, 1971 INSTRUCTIONS "o cn 5
STATEMENT Contmuation Program Line
ClLig|s|E|l@| |DIM Cl'I®[c|L|N[2|2 X[plgla|' DIE|F|1|N|E
QUIE|S|T
WIHY DM 'yl T|AIRPIE].
X DM YIx|x|"
Flg|v|R DM ¢l g4
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M|5lgl2 DM Cl'[ElgIF 1] [EIN|C|glu|n|T|EIRIEID]" DIE|F|IINIE
MISIG|3 DM Cl'wRIgING| |T|alplE]’ DIE|F|IINJE
MEls|s|A
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ASSENMBLER CODING FORM

8
i
0|
5. £3
3
EL-I £ Jrover
m fooseerese
< > 1 o
. t <] Wiy e
wl—fu[— . 21210 4
[l DR R Wt H Clojwl| v 1
8 [«% ~ - DIZF WO Flay | «f
. Slvjuw| e qQlaiH [IRSNEEIES K Ke)
[@) x|l O 0ol ASY Wi e <
~ [IEIEAEITY wololk - o e
A Wi wiw i Zlo @ O 4wy
gl o L ~ — Zi 8« [eN=IRSY w
w AN ASY SN Vol w <O Q| hS
o FlujF'— 10|+ Wi oW e e
[ w g oo wi (92} Lol -
<t T IS Tlw|izls w FluiHlT 4
5 Dl Jlwiuj¥iy Zziw ¥iuw Z| O] O
(o) Zi— |2 =z > YW ud Ol Zzi+= D
< I X | L [a][D|F X[ ]D IR Z|<C X =
w K wt =¥~ w X Z]@ Wi 0 <o) W
1 ® o o] o = o o0 [«
ww
g |z °
F
& |2
m 3
I2
oF
22
w”
~ig
ol
ok
Amw,y. —~ —~
. 's) [’s)
NA ~ | ~
=1 < [ <
w << | < ~
3 8 o — —~ [e) 0 ~
T [S) n ) — —~ [} — )
(@' ~ ~ [Te} [is} o [e] ~
R ol o [¢) — ~Jo [ - %
ﬂ S Y — [¢) [a}ES) - + Y
Qul OB w4+ >N — EdKe) ~[ Q) Q| o
. O O KX QR T+ Xjw D NI D -~ o o
S o [ ~Jwlwlw] T3 X —al~ Wil
mmwT]Z’)\/qr)?’Tl —luwiog N~
I} 1o R L e e VI P P e Do +| i~ o~~~
BRI NN IR YIRS Olan
wlglo[~ gl ~~]w Flo|w I
F =00 dlu | L =<0 |+ —1 0| SIS
FO|w|—|FlolH & —-|F O || O] -«
w4 | L Z I/ +]>D [e 3" O + |t
el x [OlwalFa]x]a Y
SEINE
WY |
P i<}
A@ Dl Q &) QO [SIKS)] () [3) (SIS
[nd g | EMo[@o R o[V OOl = O O|© LK)
a4 .
%
Cm wD
12 |° |«
=
& |T -l
RESTRICTED 524-701124-M48

SINGER

Systems Design and Development. Department 524
San Leandro, California 94577 N

The Singer Company
Friden Division



USING TIOS REQUESTS

i
w |
5. £3
°3
2 el 3
¢ s
> H Ry [ 1
8 [t <o (<4 - .
< <| i . w
wl| T D L T . w o8
lalo NDEDZE &L = Y <«
<2 Wi w o N < |
| <€ Sl Fiui| D] [
(% [= =lw- s
| o~ o = = o}
8l =z ASJASSRSIASY =y = o
B o o o | [ [
aslty o~ o hSY z >
TG W T w! Tl T H _*
< - 9] ) (3]
Ao EZHZHZ- 2 w w
Z N X2 Z] L] Z| L [$2] [<2]
HiwWiH o Ao H | X AN a
Y Z @O ¥ — =
M . e a o Q [3) )
18
O il
il LAE
4] . .
Z |2
by Z0
O | &
0 22
o s
s ~|=
w o3
L PR
ol®
W NY 5 —~
jie} ~
1] ANM -~ D)
(1)) ) « ~
0 w < <| [~
q AN o |~ SIS
Q 2] Q ~
[=3 ~ oY <
0| ~ ~ — —~ O | o (S o
W — - — — Qi = Q (ST >
& &f —~ ~ ~ ~ Ol~Qjx O~ Qe
. o 0 Ny ) Lol NN e O\ ¥
S e [— (Y (3¢ — i~ | W o~~~ wjw
w HEI | ~N -~ - N " =N =
.Iﬂll ° '~ ~ A~~~ O]~ ~ o | o~ e~
HINIE) NIRRT HIQ N | ARSI
e e~ L wWiT{Q|~ WO |~
o= | E =N F N =100 N —[0| 0
(U4 TY G| o Y QoD — Q| O|®| ~
[ Dlw D wnjw Sl o]+ oo + ASY
2| S - b Wl P Rl - Q| % Ol % Vs
9
Z| | =
og | .o
) (S (@] () VO &) QlJ @] x| Z
= = 2|0 I = © Z Rl s0lo|® wijw
™
Ql . o[ <
Q|
Ole [ X [0 ~ <
g 3 |2 kS h=Y [ = =
Zz A o o a o o¢
- g 18 Q o o P4 w w
£ [ 1= wl fwf Jw [ =

4-21 RESTRICTED 524-701124-M48

SINGER

FRIDEN DIVISION

The Singer Company
Systems Design and Development. Department 524
San Leandro, California 94577

Friden Division



CAUSES AND CORRECTIONS OF ERRORS

OPEN

Successful execution of a TIOS request (OPEN, GET, PUT, and
CLOSE) is indicated by a zero (0) response code from the
magnetic tape I/0 controller. Response codes for tape I/0
errors, and the causes and corrections of these errors, are
shown in figure 5-1. Following each request for TIOS
service, the user should include instructions that check
the response code returned and execute a branch or other
appropriate action if an error is indicated. An example of
how this is done is shown in section 4.

RESPONSE CODE CAUSE CORRECTION

1 Tape drive previously Change drive number requested
selected. and resubmit OPEN request.

2 Memory for buffer size Reduce size of buffer by
requested is not available. | significant amount and

resubmit OPEN request.

3 Uncorrectable READ error Check parity. Check tape for

on input tape HDR1 label. scratches or wrinkles. Dust

and clean tape heads.

Hardware fault on tape Check for power ON. Check for
drive. drive ON-LINE. Check that

correct number is assigned to
drive. Resubmit OPEN request.

Figure 5-1 Errors and Corrections
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CAUSES AND CORRECTIONS OF ERRORS

GET

~

RESPONSE CODE

CAUSE

CCKRRECTICN

3

Uncorrectable READ error
on the data block (10
tries failed).

Hardware fault on tape
drive,

Password error.
(Unauthorized request for
service detected.)

Check parity.
scratches or wrinkles.
and clean tape heads.

Check tape for
Dust

Check for power ON. Check for
drive ON-LINE. Check that
correct number is assigned to
drive. Resubmit GET request.

Ensure that an OPEN request
preceded this request, and
that password in GET
parameters matches password
in OPEN parameters.

pUOT

RESPONSE CODE

CAUSE

4

Hardware fault on tape
drive.

End Of Volume encountered.
Tape mark, EOV1 label, and
two terminating tape marks
are recorded. Tape is
rewound and set to Local
status.

Password error.
(Unauthorized request for
service detected.)

CORRECTION
Check for power ON, Check for
drive ON-LINE. Check that

correct number is assigned to
drive., Resubmit PUT request
and branch to TR22FX.

Mount new reel. Space over
volume-label. Write HDRI1
label followed by tape mark.
Resume processing by branching
unconditionally to TR23WT,

Ensure that an OPEN request
preceded this request, and
that password in PUT
parameters matches password
in OPEN parameters.

Figure 5-1 Errors and Corrections (continued)
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CLOSE

RESPONSE CODE

CAUSE

CORRECTION

4

Fault on tape drive,

Password error.
(Unauthorized request
for service detected.)

Check for power ON. Check for
drive ON-LINE. Check that
correct number is assigned to
drive. Resubmit CLOSE
request.,

Ensure that an OPEN request
preceded this request, and
that password in CLOSE
parameters matches password
in OPEN parameters.

Figure 5-1 Errors and
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OPERATING INSTRUCTIONS

EQUIPMENT CONFIGURATION
Standard Equipment

*Singer Model 20 Processor

*Friden Model 30 Card Reader
*Friden Model 45 Magnetic Tape Drive
*Friden Model 50 Line Printer

Optional Components

*Friden Model 60 Paper Tape Reader
*Friden Model 70 Workstation or
Friden Model 7102 Communications Terminal

SOURCE DECK PREPARATION

The TIOS program is issued to the wuser as one complete
software package with READ/WRITE capability. It is
recommended that the package be used 1in its entirety.
However, in certain cases where conservation of memory is
extremely important, the GET or PUT modules can be removed,
creating packages with WRITE ONLY or READ ONLY capability
respectively. This should be done with great caution.
Once the user exercises this option, software support for
the entire package is invalidated.

READ ONLY Modification

To modify TICS for READ CNLY operation (no PUT module),
remove the following cards:

TRXPUT C  TR80CC+1(1) ,TR9OPT IS IT A PUT REQ
BC TR20(2) ,TRO1GC(5) LAST CHECK BEFORE
EXIT

Next, remove the group of cards beginning with:
TRAPUT ORG * BEGIN PUT SUB-MODULE

and concluding with:

TRZPUT ORG * END PUT SUB-MODULE
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INSTRUCTIONS

WRITE ONLY Modification

LOADING AND EXECUTION

To modify TIOS for WRITE ONLY capability (no GET module),
remove the following cards:

TRXGET C TR80CC+1(1) ,TROOGT IS IT A READ REQUEST
BC TR10(2),*+10(0)

Then, remove the group of cards beginning with:
TRAGET ORG * BEGIN GET SUB-MODULE

and concluding with:

TRZGET ORG * END GET SUB-MODULE
TRIOPE BC TROORY+1(6) ,TROORFE(5) USE REREAD COUNT OF
OPEN
BC TR10RR(5) TRY AGAIN

Should the user fail to follow these instructions
precisely, errors may occur during assembly.

The TIOS package (modified or unmodified) can be inserted
anywhere in the source program immediately before any END
or EXEC card. It 1is recommended that this package be
placed before the last END or EXEC card, as shown in figure
6-1, to minimize the possibility of programming errors.

After preparing his source deck (which now includes the
selected TIOS package), the user loads and assembles his
program using any standard System Ten loader and Assembler
I.
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TITLE CARD

Figure 6-1 Sample Source Deck Structure
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GLOSSARY

INTRODUCTORY NOTE

GLOSSARY-1

Thne purpose of the Glossary is

to define all new terms

introduced in the text and to define any special use made
of standard terms. Standard terms which are used in

standard sense are not included.

For elucidation on these,

the reader is referred to Computer Dictionary and Handbook

by Charles J. Sippl (Howard W.

Indianapolis, 1966).

Sams & Co., Inc.,

Following is a l1list of the items defined in the Glossary:

Alphabetic Field

Arithmetic and Control Unit

(ACU)
Auxiliary Storage
Block
Blocking
Bootstrapping
Branch
Buffer
Burst Mode Transmission
Byte
Byte Mode Transmission
Central Processing Unit
(CPU)
Channel
Characters
Common Area of Memory
Control Character
Control Field
Cycle-Stealing
Deblocking
Disc, Bound
Disc, Free
Double Frame
Effective Address
File
Filler Characters
Flagged Constant
Flowcharting Symbols
Hexadecimal Number System

RESTRICTED

Host Partition
Implied Parameter
Index Register
ICC

Label

Label Table

Link

Literal

Local Mode
Logical Record
Main Memory
Memory Module
Mixed Field
Multiprogramming
Numeric Field
Object Program
On-Line Mode
Operation Code
Cverdraft
overflow

Parity Bit
Partition
Partition Switching
Physical Record
Privileged Area of Memory
Protected Area of Memory
Return Address
Sector

Source Program
Tape Mark

USASCII

Volume
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GLOSSARY

Alphabetic Field

A field consisting strictly of the alphabetic characters A
thru Z.

Arithmetic and Control Unit (ACU)

In System Ten, that part of the Central Processing Unit
(CPU) which controls and performs the execution of machine
instructions.,

Auxiliary Storage

Block

Blocking

Bootstrapping

GLCSSARY-2

Storage in addition to the main storage of a computer.
Auxiliary storage usually holds much more information than
the main storage, and the information is accessible less
rapidly. In System Ten, the disc 1is considered to be
auxiliary storage.

When used in connection with the Friden Model 45 Magnetic
Tape Drive, block means a series of consecutive tape
characters. The end of one block and the beginning of the
next is signalled by a segment of blank tape called an
inter-block gap. By this definition, block is synonymous
with the phrase "physical record".

The grouping of two or more logical records into one block
of data.

A technique for 1loading the first few instructions of a
program intc storage, then using these instructions to
bring the rest of the program into storage. This sometimes
involves either the manual entering of a few instructions
or the use of a key on a console. In System Ten, the
bootstrap sequence is initiated by the depression of a LOAD
button on an input device or by the occurrence of certain
errors during program execution.
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GLOSSARY

Branch

Buffer

In System Ten, a departure from the normal sequential
processing of instructions as caused by the execution of
the Branch instruction. Another type of departure from
sequential processing is the switch which passes control to
a neighboring partition.

Temporary storage used to compensate for the difference in
operating speeds of input/output devices and the Central
Processing Unit (CPU). In System Ten, the card reader has
two card buffers, the card punch has three card buffers,
the 1line printer has two line buffers, etc. Each IOC has
one character buffer.

Burst Mode Transmission

Byte

A mode of communication between the Central Processing Unit
(CPU) and external input/output devices. The information
is transmitted without interruption as a solid procession
of binary bits. 1In System Ten, the burst mode is employed
in transmitting between Main Memory and the Friden Model 40
Disc Drive,

In System Ten, a group of 6 adjacent binary bits. The bits
are referred to as bit-7, bit~5, bit-4, bit-3, bit-2, and
bit-1. Bit-6 of the USASCII Standard Code is not used.

Byte Mode Transmission

A mode of communication between the Central Processing Unit
(CPU) and external input/output devices, Transmission
proceeds one character at a time on a cycle-stealing basis.
In System Ten, all transmission through the Input/Output
Channel (IOC) is accomplished in this mode, as is also
transmission through the File Access Channel (FAC) when the
Friden Model U45 Magnetic Tape Drive is the input/output
device,

Central Processing Unit (CPU)

GLCSSARY-3

In System Ten, the Central Processing Unit (CPU) comprises
the Arithmetic and Control Unit (ACU), the File Access
Channel (FAC), one to twenty Input/Output Channels (IOC),
and Main Memory.
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GLCSSARY

Channel

A path along which information, particularly a series of
bits or characters, may flow. In System Ten, each
partition has a private Input/Output Channel (IOC) which
transmits in the byte mode, <Common to all partitions is a
single File Access Channel (FAC) which transmits in the
burst mode when the disc is used.

Characters

A set of coded symbols that includes the decimal digits 0
thru 9, letters A thru Z, punctuation marks, operation
symbols, and other symbols. In System Ten, each character
is represented by 6 binary bits.

Common Area of Memory

In System Ten, that portion of memory which is not
partitioned. The Common Area comprises Protected Storage
(Locations 0-299), a Non-Privileged area, and an optional
Privileged area accessible only to privileged partitions.

Control Character

IA character whose occurrence 1in a particular context
initiates, modifies, or stops a control operation.

Control Field

In System Ten, the second operand used by the Edit
instruction. The control field governs the format of the
edited result.

Cycle-Stealing

Data channels give the Arithmetic Control Unit (ACU) the
ability to delay the execution of a program for
communication of an input/output device with memory. If an
input unit requires a memory cycle to store data that it
has collected, the data channel makes it possible to delay
the program prior to the execution of an instruction, and
to store the data without changing the logical condition of
the ACU, After the data is stored, the program continues
as though nothing has occurred. In System Ten, cycle-
stealing occurs between instructions, and during the
transmission of data between magnetic tape and memory.
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GLOSSARY

Deblocking

Disc, Bound

Disc, Free

Doukle Frame

Effective Address

File

GLOSSARY-5

The reduction of one block of data into the individual
logical records that comprise it.

In System Ten, a disc is bound to a given partition as soon
as the partition institutes a seek wupon it. The disc
remains bound until data transmission is complete. While
a disc is bound to a given partition, it cannot be accessed
by another partition.

In System Ten, a disc 1is free when it is not bound to
another partition.

In System Ten, a special method of reading or writing 9-
track magnetic tape in which the eight bits of data in each
tape row are constructed from (or read into) the numeric
portions of two consecutive locations in main memory. The
same method can also be used on eight-channel paper tape
readers and paper tape punches.

The address that is actually used in a particular execution
of an instruction. In System Ten the effective address for
a given instruction address field is the sum of the address
field added to the contents of whatever index register is
associated with that field.

Wnen used 1in connection with the Friden Model 45 Magnetic
Tape Drive, file means a series of consecutive blocks (or
"physical records"). The end of one file and the beginning
of the next is signalled by a special two character block
called a Tape Mark.
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Filler Characters

Flagged Constant

All characters used in the edit machine instruction EXCEPT

the 'at' sign (@),
decimal point (.).

slash (/), dash (-), comma (,), and

In System Ten Assembler-1 Language, a constant with a C or
P appended to indicate a common or partition address.

E.G., 495C, u4567P.

Flowcharting Symbols

SYMBOL

REPRESENTS

PROCESSING

A GROUP OF PROGRAM INSTRUCTIONS WHICH PERFORM
A PPOCESSING FUNCTION OF THE PROGRAM.

DECISION

THE DECISION USED TO DOCUMENT POINTS IN THE
PROGRAM WHERE A BRANCH TO ALTERNATE PATHS IS
POSSIBLE BASED UPON VARIABLE CONDITIONS.

IN A

TERMINAL

THE BEGINNING, END, OR POINT OF INTERRUPTION

PROGRAM.

CONNECTOR

AN ENTRY FROM, OR AN EXIT TO, ANOTHER PART
OF THE PROGRAM FLOWCHART.

FLOW

THE DIRECTION OF PROCESSING OR DATA FLOW.

DIRECTION

Figure 6-1

Hexadecimal Number System

GLOSSARY-6

A number system using the equivalent of the decimal number

sixteen as a base.
9 are written as 10,

RESTRICTED

In System Ten, the digits greater than
11, 12, 13, 14, 15,
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Host Partition

The partition in control when the given instruction is
executed.

Impiied Parameters

Index Register

Label

GLCSSARY-7

The 1length and index register parameters associated with a
label in the label table. Whenever a label appears in the
operand field of a statement using length and/or index
parameters, the length and index register parameters may be
omitted and they will be supplied automatically from the
label table. Thus the idea that, by being omitted, the
parameters were "implied".

A register whose primary purpose is to modify addresses in
computer instructions. In System Ten there are three index
registers in each partition. They are referred to by
number and occupy partition storage locations 11-14 (index
register 1), 21-24 (index register 2), and 31-34 index
register 3).

An abbreviation for Input/Cutput Channel on the System Ten.

When applied to magnetic tape, an 80-character block at the
beginning or end of a volume or file which identifies and
delimits that volume or tile.
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Label Table

Link

Literal

Local Mode

Logical Record

Main Memory

Memory Module

GLOSSARY~-8

A table produced by the assembler which contains, for every
label 1in the source program, the address assigned to the
label by the assembler, an indication as to whether the
address 1is in common or partition, an implied length
associated with the label, and the implied index.

In System Ten, a variant of the Branch instruction
ordinarily used in calling subroutines. Link first
establishes a return path from a subroutine and then passes
control to the beginning of the subroutine.

An item of data with its value as stated. The assembler
permits the use of a literal in the text field of the TITLE
assembler command and in the data field of the DM (Define
Memory) assembler command. Literals are not used in the
machine instruction statements.

The mode in which data may NOT be transmitted between a
device and an Input/Output Channel (ICC).

A record whose length is governed by the 1length of the
information it contains. A subset of a physical record,
which may or may not be as long as the physical record. A
physical record may contain many logical records, each of
which represents a logical set of information about a
particular subject or item.

In System Ten, the entire core storage. This includes the
storage occupied by all partitions as well as the entire
common region which includes the protected area, the non-
privileged area, and the privileged area.

In System Ten, the minimum unit of core storage. A Memory
Module contains 10,000 character positions. In System Ten,
core storage may contain 1-11 Memory Modules,
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Mixed Field

Multiprogramming

Numeric Field

Opject Program

Cn-Line Mode

Operation Code

Overdraft

GLOSSARY-9

|

A field which may include any combination of characters
including, for example, alphabetic, numeric, and
punctuation characters., In System Ten, a field prepared
for printing by the Edit instruction is usually a mixed
field.

A technique for handling numerous routines or programs
simultaneously by overlapping of interleaving their
execution. In System Ten, the programs being executed
simultaneously each reside in a separate memory partition.
Multiprogramming 1is achieved by passing control from one
partition to another in round-robin sequence.

A field containing numeric information and sign indication.

The machine-language representation of a source program.
If a source program contains no errors, detectable by the
assembler, it is translated to machine-language; the object
program is what results from this translation process.

The mode which permits the transmission of data between a
device and an Input/Output Channel (IOC) or File Access
Channel (FAC).

The part of a System Ten machine instruction which
specifies the operation to be performed.

In System Ten, an intermediate condition which sometimes
occurs in the subtraction process. Not to be confused with
Ooverflow, which yields a wrong answer,

RESTRICTED “ 524-701124-M48



GLOSSARY

Overflow

Parity Bit

Partition

Partition Switch

Physical Record

Privileged Area

Protected Area o

In System Ten, an erroneous result caused by an attempt to
develop an answer too large for the field assigned to it.

A binary digit (i.e., either 0 or 1) appended to a string
of bits to make the sum of all the bits which are ON either
always odd or always even.

In System Ten, a portion of core storage. A system may
contain 1-20 partitions. Each partition has 3 index
registers and an Input/Output Channel (IOC). Partitions
may communicate with each other only through common storage
or devices on the File Access Channel (FAC).

ing

In System Ten, an automatic process by which control passes
from one partition to its neighbor. Partition Switching
consists essentially of saving status information necessary
to resume the program which is relinquishing control,
selecting the partition which is to gain control, restoring
its Condition Code, and passing control to the appropriate
instruction within it.

When used in connection with the Friden Model 45 Magnetic
Tape Drive, synonymous with block.

of Memory

In System Ten, an optional hardware setting that reserves
an upper portion of common storage for use by privileged
partitions which are designated when the option is set.

f Memory

In System Ten, locations (-299 of the common storage area.
Programs cannot store information in this area which is
used by the ACU to keep information pertinent to partition
switching and input/output operations. A program may
examine information in the protected area even though it

GLCSSARY-10

cannot (directly) alter it.
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Return Address

Sector

Source Program

Tape Mark

USASCII

Volume

GLCSSARY-11

In System Ten, the address of the instruction to which
control returns after a particular execution of a
subroutine.

A sector is one-fiftieth (1/50th) of a track on the Friden
Model 40 Disc Drive, Each sector holds 100 characters
(each consisting of 6 bits). Reading and writing on the
disc is always done in groups of 100 characters.

A program coded in other than machine-language, and which
must therefore be translated into machine-language by an
assembler or compiler before it <can be executed. The
assembler processes a source program coded in assembler
language and translates it into an object deck.

A special two-character block used as a delimiter on tape,
but having no representation in core memory. A single tape
mark 1is used to separate labels and data. A double tape
mark signals the end of the information written on tape.

A contraction for "United States of America Standard Code
for Information Interchange", This standard defines the
grarhics and codes for a 128 <character set. Commonly
referred to as ASCII.

A set of files.
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