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MAGNETIC TAPE
PROGRAMMING MANUAL

1. INTRODUCTION

This manual describes the functional characteristics and programming aspects of the INTERDATA 45 IPS 1600 character
per inch (CPI), 45 IPS 800 CPI, 75 IPS 800 CPI (vacuum column), and 75 IPS Dual Density (vacuum column)
Read-After-Write Magnetic Tape Systems.

For information about INTERDATA programming, refer to the following:
Model 7/32 Processor User’s Manual, Publication Number 29-405
Model 8/32 Processor User’s Manual, Publication Number 29-428
16-Bit Processor User’s Manual, Publication Number 29-509
SELCH Programming Manual, Publication Number 29-567
ESELCH Programming Manual, Publication Number 29-529.

The appendices of this manual contain various sample programs.

2. CONFIGURATION

These Magnetic Tape systems can be used with most INTERDATA Series 16, Series 32 or compatible processors.

These Magnetic Tape systems are normally operated in conjunction with a Selector Channel, although the Selector Channel
is not a2 mandatory prerequisite for operation of the 45 IPS 800 CPI NRZI and 45 IPS 1600 CPI Magnetic Tape systems.

This manual deals primarily with the programming considerations of the Selector Channel.

The following is the relationship between Product Numbers and Part Numbers for different configurations of Magnetic
Tape systems.

Mag Tape Interface Mag Tape Transport
M46-475, M46-512 1600 CP1 PE M46-465
(45 IPS) M46-466

M46-470, M46-500 - 800 CPI NRZI M46-460
451pPS) . M46-461

M46-490 800 CPI NRZI M46-492

(75 IPS Vac. Col.)

M46-494 800/1600 NRZI/PE M46-496
(75 IPS Vac. Col.)

29-530 ROO 10/76 1



TABLE 1. CHARACTERISTICS OF MAGNETIC TAPE SYSTEMS

Table 1 gives various characteristics of each Magnetic Tape system.

NRZI PE/NRZI
PE NRZ| 800 CPI DUAL DENSITY
1600 CPI 800 CPI (VAC. COL.) (v.C.)
INTERFACE M46-475 M46-470
PRODUCT NO. M46-512 M46-500 M46-490 M46-494
TAPE SPEED 45 1PS 45 1PS 75 IPS 75 IPS
RECORDING 9 TRACK P.E. 9 TRACK NRZI 9 TRACK P.E. 9 TRACK PE/NRZI
FORMAT ANSI AND IBM IBM COMPAT- ANSI AND IBM ANSI AND 1BM
COMPATIBLE IBLE COMPATIBLE COMPATIBLE
TAPE CAPACITY 2400 FEET 2400 FEET 2400 FEET 2400 FEET
INTER-RECORD
GAP 6 INCH .75 INCH 6 INCH 6 INCH
TRANSFER RATE 72K BYTES/ 36K BYTES/ 60K BYTES/ 120K BYTES/SEC
SEC SEC SEC (READ),
240K BYTES/SEC
(WRITE)
ERROR CHECKS 1. VERTICAL 1. VERTICAL PAR- | 1. VERTICAL 1. VERTICAL PAR-
PARITY CHECKS ITY CHECKS PARITY CHECKS ITY CHECKS (READ
(READ-AFTER- (READ AND READ- | (READ-AFTER AND READ-AFTER
WRITE) AFTER WRITE) WRITE) WRITE)
2. FALSE PRE- 2. LRC CHECK 2. LCR CHECK 2. LRC CHECK
AMBLE AND (READ AND READ- | (READ AND (READ AND READ-
POSTAMBLE AFTER-WRITE) READ-AFTER AFTER-WRITE)
DETECTION WRITE)
3. CRC CHECKS 3. CRC EHCKS 3. CRC CHECKS
(READ ONLY) (READ ONLY) (READ ONLY)
4. FALSE PRE-
AMBLE AND POST-
AMBLE DETECTION
MIN. NO. CHAR. 4 4 a 4

[ 8]
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3. OPERATING CONTROLS AND INDICATORS

Figure 1 illustrates the operating controls and indicators for the 1600 CPI, 800 CPI, and Dual Density Magnetic Tape
drives.

ON WRT : ON WRT
LOAD LINE EN LOAD LINE EN

1600 ' HI
RESET cPI REWIND RESET DEN REWIND

ON OFF ON OFF
11 —
45 |PS 1600 CP! PE 45 1PS 800 CPt NRZI
76 1PS VACUUM COLUMNS
FILE RESET UNIT
POWER ON LINE prROTECT | | FORWARD UNIT SELECT REWIND | | LOAD SELECT
800 CPI NRZI
POWER ON LINE FILE FORWARD RESET REWIND | | LOAD PE/NRZI
PROTECT

800/1600 CPI PE/NRZI

Figure 1. Controls and Indicators of Tape Drivers
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a =) = 3
POWER POWER
LOAD LOAD
ON ON
LINE LINE
REWIND REWIND
FILE FILE
PROTECT PROTECT
REVERSE FORWARD
FORWARD RESET
RESET UNIT
SELECT
=/
PE (STANDARD) DUAL DENSITY (UNIT SELECT OPTION;
45 |PS 1600 CPI REMOTE MODE SELECTION)

NRZI 45 IPS 800 CPI

Figure 1. (Continued)

3.1 Switches and Indicators
The switches and indicators for the 45 IPS 800 CPI NRZI and 1600 CPI PE are:

ON/OFF The ON/OFF control is an alternate action switch/indicator which connects line volt-
age to the unit.

LOAD The LOAD control is a momentary action switch/indicator. When LOAD is moment-
arily depressed for the first time after power is applied, and a tape is mounted, the
tension arms move to to the load position. When the LOAD control is depressed for
the second time, after power is applied, the tape is positioned at the load point which
is indicated by a reflector on the tape. The LOAD switch is disabled once the first
LOAD or manual Rewind command has been given following the power-on and can
only be re-enabled by loss of tape tension or restoration of power after power has been
off.

1600 CP1 The 1600 CFI control is an alternate action switch/indicator. It indicates that power is
applied to the transport. As a switch, it is not operational.

HI DEN (High Density) The HIGH DEN control is an alternate action switch/indicator. It indicates that power
is applied to the transport. As a switch, it is not operational.

4 29-530 ROO 10/76



REWIND

ON-LINE

WRT EN (Write Enable)

RESET

FORMATTER POWER SWITCH

The REWIND control is a momentary action switch/indicator which is enabled only in
the Off-Line Mode. Depressing and releasing the control causes the tape to rewind at
the specified speed. On reaching the BOT reflector, the rewind drive ceases and the
Load sequence is automatically entered. The BOT tab overshoots the photo-tab sensor,
moves forward and stops at the Load Point. If the REWIND control is depressed and
released while the tape is positioned at BOT, the tape rewinds until it is unloaded from
the take-up reel and tension in the tape is lost.

The ON-LINE control is a momentary switch/indicator which is enabled after a Load
or Rewind sequence has been initiated. Depressing and releasing the switch puts the
transport On-Line and turns on the indicator lamp. In this condition, the transport can
accept external commands, provided it is also Ready and Selected.

WRT EN is an indicator lamp which is turned on whenever the Power switch is in the
ON position and a reel of tape, with a Write Enable ring installed. is mounted on the
transport (tape tension established).

RESET is a momentary action switch/indicator which stops all manual commands
when the switch is depressed. Depressing the RESET switch when the transport is
ON-LINE removes the unit from On-Line operation.

The formatter power control is an alternate action switch/indicator which applies AC
power to the tormatter. It is located on the front panel of the formatter (on 1600 CPI
Drives only).

3.2 Switches and Indicators for the Vacuum Column Tape Systems

POWER

LOAD

FORWARD

RESET/UNIT SELECT

ON-LINE

FILE PROTECT

29-530 ROO 10/76

This is a combination pushbutton switch and indicator. The indicator lamp is on when
power has been supplied to the tape system. For the convenience of the maintenance
or customer engineer, a power switch is provided on the power supply chassis at the
inside rear of the machine. It is accessible only when the tape unit is swung open for
service.

After threading of the tape, this button is pressed to complete the tape loading oper-
ation. Tape is automatically advanced to the load point and then the tape system gocs
ON-LINE. The LOAD and ON-LINE lamps are on when the action is completed. After
this sequence of operations is completed, the switch becomes functionally disabled and
can only be re-enabled by loss of vacuum in the chambers. The LOAD lamp goes out
when the tape is advanced from load point or rewound. The LOAD lamp is on anytime
that the tape is positioned at load point.

This button functions only when the machine is off-line. If the ON-LINE indicator is
on, pressing the FORWARD button has no effect. If the ON-LINE indicator is off and
the FORWARD button is pressed, the indicator is turned on and the transport moves
the tape in the forward direction at the normal tape speed. To stop the machine when
it is running in this mode, the RESET button should be pressed.

All tape motion (except UNLOAD), regardless of the command that established it,
stops when RESET is pressed. Pressing RESET clears all read, write, and control
functions and also removes the tape unit from on-line operation. The ON-LINE indic-
ator is turned off. The RESET switch also houses the Unit Select indicator on NRZI
only units. This indicator is turned on if the unit has been selected. Dual Density units
do not have this indicator.

This is a combination switch and indicator. If this indicator is on the system is under
processor control. If the system is off-line and control is to be turned over to the
processor, ON-LINE must be pressed. The system is returned to the OFF-LINE mode if
the system interlocks are lost, or the RESET pushbutton is depressed.

This indicator is on when a write enable ring is ot installed on the file reel. When a file
or supply reel is put on the machine with the write enable ring in place in the slot at
the back of the reel, the FILE PROTECT light is off. This indicates that data may be
written on the tape. Without the ring, protective circuits in the tape system prevent
data from being recorded or erased.



REWIND Pressing this button results in rewind of the tape, with high speed reverse operation.
The operator can stop this reverse motion by pressing the RESET switch. If Reset is
not pressed, the tape goes beyond the beginning-of-tape marker, stops, and then
automatically returns to the load point. If the REWIND button is then again pressed,
the tape rewinds until tension is lost and vacuum shuts off. Since tape still remains in
the chambers, it is drawn out of the tape path and the unload sequence completes. If
the REWIND button is again pressed, the file reel moves slowly in the rewind direction
to take up the remaining tape, as long as the button is held in. This switch is disabled if
the system is ON-LINE.

UNIT SELECT SWITCH This switch is not functional.

PE/NRZI This switch is used only on PE/NRZI Dual Density units. It is a combination alternate
action switch and indicator. This switch conditions the system to operate in PE mode
when the indicator is on. To operate in NRZI mode, the switch must be in the
alternate state corresponding to the indicator being turned off. This switch is not
installed if the PE SELECT input line is used. See the Vendor’s Operating and Service
Manual Publication Number under Section 3.4,

3.3 Preventive Maintenance
It is recommended that the heads and capstan be cleaned after every eight hours of operation. Refer to the vendor’s
Operating and Service Manual (Publication Number under Section 3.4).

3.4 Magnetic Tape Loading and Unloading

Refer to the Vendor's Operating and Service Manual, Publication Number 29-321 (1600 BPI), 29-296 (800 BPI), and
29-557 (vac. col.).

4. DATA FORMAT
4.1 1600 CPI

Data is written on the 1600 CPI Read-After-Write Magnetic Tape system in the standard 1600 CPI phase-encoded format.
This consists of a preamble, a variable length binary record with eight bits per character and one vertical parity bit,
followed by a postamble. The minimum record size for data transfer is four bytes. See Figures 2, 3, and 4.

4.2 800 CPI

Data is written on the 800 CPI Read-After-Write Magnetic Tape in the standard nine track NRZI format. This consists of
variable length binary records with eight bits per character and one bit of vertical parity check (VPC). A Cyclic Redun-
dance Check Character (CRCC) and Longitudinal Record Check Character (LRCC) are inserted at the end of each record.

An Inter-Record Gap separates one record from another. Note that the CRCC checking is optional to the interface. The
minimum record size for data transfer is four bytes. See Figures 2, 3, and 4.

4.3 System Tape Format
Figure 2 shows the INTERDATA system tape format. Records are separated by Inter-Record Gaps (IRG), and a number of
records are separated by a File Mark (EOF). When generating a tape (writing) from the beginning of tape (Load point), a

File Mark (EOF) must be written on tape for compatibility purposes.

Figure 3 shows an example of the appearance of data on magnetic tape.

Figure 4 shows the spacing of track locations on magnetic tape.
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THIS EOF CAN BE REMOVED FROM TAPE BY BACKSPACING AND
OVERWRITING WITH A DATA RECORD _\

EOF RECORD |IRG | RECORD | I1RG |RECORD | IRG |[EOF RECORD | IRG JRECORD | IRG | EOF | BOT I g

TAPE MOTION ——— l__”4u

Figure 2. Tape Format

INTERBLOCK
GAP 0.6
NOMINAL BLOCK—
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it 2 R o, ﬁ
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7
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REFERENCE EDGE ——/ POST- PRE.
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D
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1BITS 1BITS

TAPE MOTION———

Figure 3. Data Format

0.044 WRITE HEAD WIDTH

9 TRACK 0.040 READ HEAD WITH

TR ERTRTEEALELY
0.498 * .002* T —T |||l|||l||l|llmlllll||ll|||||||ll|=
0.469" — T CSARTTITRT A ERTRARRY
oan | ' A

. SIS LA
i A

o r
0.249" I R
\ l 1 RTINS S 1 711

o0z &L illMIINIAIN

¥
REFERENCE EDGE 0.029%
DATA CHANNELS
ALL TRACK LOCATIONS +0.003" WCP/IBM

DESIGNATIONS

ANWw UV N-= OO &

TAPE MOTION

Figure 4. Track Locations and Spacing
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5. PROGRAMMING INSTRUCTIONS

There are several methods of programming the Rzad-After-Write Magnetic Tape System. The choice of the method depends
upon the application and the system configuration; that is. through the Selector Channel or directly on the Multiplexor
Bus. The information on Status and Command bytes applies regardless of the programming method used. Later paragraphs
discuss the Selector Channel programming.

5.1 Instructions

Output Command (OC or OCR)  This instruction is used to send a command byte to the Magnetic Tape Interface.

Sense Status (SS or SSR) This instruction reads the status byte of the Magnetic Tape Interface.

Read Data (RD or RDR) * This instruction is used to input/output a data byte between the Magnetic Tape Inter-
Write Data (WD or WDR) face and the processor, if operating on the multiplexor bus.

Acknowledge Interrupt This instruction allows the user to examine the device address and status byte when the
(Al or AIR) Interface generates an interrupt. It is valid on 16-bit Processors only.

Write Block, Read Block ** This instruction is used to input/output a block of data between the Magnetic Tape
(WB. RB) Interface and the Processor if operating on the multiplexor channel.

Autoload ** The Autoload instruction can be used initially to input data into the processor. How-

ever, when used in this manner, there should be no leading filemark on the tape, as
Autoload terminates. See Section 6.1.

5.2 Status and Command Byte Data

The INTERDATA System Controller returns a status byte to the processor as a result of a Sense Status Instruction. Table
2 shows the bit assignments for the Magnetic Tape System Status Byte and Command Byte.

TABLE 2. STATUS AND COMMAND BYTE CODING

BIT

NUMBER 0 1 2 3 4 5 6 7
STATUS ERR EOF ET NMTN BSY EX EOM DU
COMMAND DISABLE ENABLE SEE TABLE 3 FOR LEGAL COMMANDS

NOTES

The ERR bit is deferred until EOM sets (EOM=1).

The status byte reflects the current status of the selected tape transport (last transport
addressed).

Each transport has its own individual device address. If an operation on the transport is in
progress, any instruction which addresses the other transports causes the operation in
progress to be aborted. An exception to this rule is the Rewind operation. See Section 6.9
for details.

*Because of the speed of the Magnetic Tape and the possible loss of data with this instruction, it is advisable to use the
Write Block or Read Block instruction when transferring data without the SELCH.

**This instruction is not useable on 75 IPS drives.

8 29-530 ROO 10/76



Status

ERR. The Error bit (Bit 0) is set on the following conditions:

1.

EOF

ET

NMTN

BSY

EX

EOM

DU

Write Overflow — if a data byte is not supplied in time, the controller assumes end of record and any attempt
to write to the device while generating the postamble, and the Inter-Record GAP (IRG) (generated after
postamble), sets this bit.

Read Overflow — Processor fails to read characters in time.

Read Error — (1600 BPI) — vertical parity failure, false preamble and postamble detection.

Read Error on Read or Write — (800 BPl) — Longitudinal Record Check (LRC) incorrect on transfer or
vertical parity (VPC) on a Write.

Write Error — vertical parity failure, falsé preamble and postamble, and error corrections made on data read
(1600 BPI only).

VPC, CRCC, or LRC error on a Read (800 BPI only) — The error bit may be set on either a Read or Write

operation because of the Read-After-Write feature of the magnetic tape transport.

The end of File bit (Bit 1) is set when a file mark has been detected during Write, Read, Backspace, or Skip
operation.
The End of Tape (Bit 2) is set on:

1. BOT (Beginning of Tape) — Physical reflector marker on the tape.

2. EOT (End of Tape) — Physical reflector marker at the end of the tape. It remains set until Rewind,

Clear, or Initialize.

The No Motion bit (Bit 3) is set when the tape motion has stopped and the Controller is in the idle state
(ready to accept any valid command). All output commands given when NMTN is reset are ignored.

The Busy bit (Bit 4) is set when data is not available in the Read or Write Mode. It is reset in the Idle state or
when EOM is set.

The Examine bit (Bit 5) is set to indicate that one or more of the high order bits (ERR, EOF, NMTN) have
set.

The End of Medium bit (Bit 6) is set upon the termination of any of the following operations: Read, Write,
Backspace, WEOF, or Skip (operations).

The Device Unavailable bit (Bit 7) is set if the tape drive power switch is in the OFF position, the ON-LINE
switch is reset, or the Magnetic Tape is not properly readied for Processor control (and the power switch on
the formatter is in the OFF position).

5.3 Command Byte

The Processor controls the operation of the Magnetic Tape System by issuing commands encoded into a Command byte.
The command Byte Enables, Disables, and Disarms interrupts, sets the mode to Read or Write, and controls the Rewind,
Backspace, Skip, and Write EOF operations. Table 3 shows the bit assignments for the Command Byte.

29-530 ROO 10/76 9



TABLE 3. COMMAND BYTE

HEX
COMMAND BIT BIT BIT BIT BIT BIT BIT BIT
COMMAND EQUIVALENT 0 1 2 3 4 5 6 7
** | DISABLE
INTERRUPTS X80’ 1 0 0 0 0 0 0 0
** | ENABLE
INTERRUPTS X'40" 0 1 0 0 0 0 0 0
** | DISARM
INTERRUPTS x'co’ 1 1 0 0 0 0 0 0
READ x'21' 0 0 1 0 0 0 0 1
WRITE X"22' 0 0 1 0 0 0 1 0
WRITE FILE
MARK (EOF) X'30’ 0 0 1 1 0 0 0 0
REWIND x'3g’ 0 0 1 1 1 0 0 (]
SKIP FILE .
FORWARD X'23 i 0 1 0 0 0 1 1
SKIP FILE L
REVERSE X"13 0 0 0 1 0 0 1 1
" | cLEAR X'20’ 0 0 1 0 0 0 0 0
BACKSPACE X1 0 0 0 1 0 0 0 1

* BITS 0 AND 1 MUST BE ZEROS ON A CLEAR COMMAND.

** THESE COMMANDS CAN BE COMBINED WITH THE FUNCTION COMMANDS TO PROVIDE BOTH SETS OF
INFORMATION WITH A SINGLE COMMAND.

NOTE

Any bit configurations that do not conform to the above table are
invalid and are ignored to the interface.

5.4 Commands

DISABLE When this command bit is set and the ENABLE bit is reset, the Controller generates interrupt signals to the
Processor. If an interrupt condition occurs, the interrupt signal is queued and remains queued until Dis-

armed or Enabled by the Processor.

ENABLE When this command bit is set and the DISABLE bit is reset, the controller sends interrupt signals to the

Processor as they occur.

DISARM When both the DISABLE and ENABLE bits are set in any output command, the controller inhibits

the generation and queueing of interrupts, and clears any previously queued interrupts.

NO CHANGE If DISABLE and ENABLE are both reset in an output command, the controller maintaines its existing

Interrupt state, initiated by a previous command, Power Up, or an Initialize sequence.

READ The Read command sets the Controller to the Read Mode and starts the tape moving forward.

WRITE The Write command sets the Controller to Write Mode and starts the tape moving forward.

WRITE FILE The Write File Mark command causes the Controller to write a hardware generated file mark (EOF).

MARK (EOF)

10 29-530 ROO 10/76



BACKSPACE This command moves the tape backward from the current position to the previous Inter-Record Gap.

SKIP FILE This command causes the tape to move backwards until a file mark is encountered and then to stop in
the next gap.

REWIND This command moves the tape backward from the current position to beginning of the tape (BOT).

CLEAR This command initializes the Controller and resets the interface, leaving the interface addressed (same

as System Clear except the Address flip-flop is not reset). This command may be issued at any time.
However, if the tape is rewinding at the time of the command, tape motion does not stop until the
Rewind operation is complete. (This command places the Interrupt circuit of the Controller in the
disarm state, 1600 CPI only).

NOTE

Interrupts are generated only by the selected tape transport.

6. PROGRAMMING SEQUENCES

The following section gives a number of conventions and comments concerning the Magnetic Tape System programming.
Some. or all, of the comments may apply. depending on how the Magnetic Tape System is to be used.

6.1 File Mark at BOT

To conform to IBM as well as INTERDATA tape formats, it is necessary to write a file mark when the tape is positioned at
the Beginning of Tape (BOT). This is accomplished with a Write EOF command. Once the Write EOF operation terminates
(NMTN set). the normal write record processing may be executed. Also, the EOF mark may be overwritten if desired by a
“Backspace, Write™ sequence. (See Appendix for special uses of Filemarks in an operating system.)

6.2 Skip File Forward from BOT

Since a Skip Forward command can be issued while the tape is positioned at the beginning of Tape (BOT status set). a
general procedure for Skipping File Marks from BOT is as follows:

1. Command Skip File Forward, which moves the tape past the first EOF mark, if not overwritten.
7. A Read or Write command may be issued to process the remaining records of the file.

6.3 Error Recovery

Like any magnetic tape device, the Read-After-Write Magnetic Tape is subject to errors from dirt on the tape or from oxide
worn thin. When writing or reading from a magnetic tape, proper error tests and error recovery routines should be used. In
general, during the reading operations, if EOM occurs before four characters have been transferred, the EOM indication
may be due to dirt or noise on the tape. In this case, the “short record” should be ignored, and re-read as outlined below.
If the ERR status occurs after reading a record of normal length, a Read error may have resulted. In this case, it is proper
to Backspace and re-read the record five times before considering the error unrecoverable. In the case of a Write error, it is

proper to Backspace and attempt to re-write the record five times before considering it an unrecoverable error.
NOTE

Following an unrecoverable error, either the program should
backspace and overwrite the bad record with record gaps and
resume, or the write process on that magnetic tape should be
aborted.

The procedure for filling a bad record with record gaps is as
follows:

Write a File Mark.
Backspace.

. Write a File Mark.
Backspace.

Write.

bW -

6.4 Skip File Forward

The Skip File Forward operation is achieved by the use of the Skip command. That is, once an Output command to skip is
issued. the tape advances to the next Inter-Record Gap (IRG) beyond the EOF mark.
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6.5 Long Records

For normal use, there should be sufficient buffer space in memory to allow reading the longest record on the magnetic
tape. In case the program waits for EOM status and ignores the trailing extra data characters, then ERR status results due
to data input “‘overflow.” The program cannot then distinguish between “long records” and an actual read error condition.
To avoid this ambiguity, it is mandatory that the program read all data characters from the tape, and disregard those
characters in the program that do not fit into the buffer space available.

6.6 Short Records

If short records are written, a large amount of space may be wasted on the tape by the many Inter-Record Gaps that occur.
6.7 End of File Marks

The Write End of File Mark (WEOF) command causes the iape unit to generate a special hardware character. When reading
in the EOF mark. the special character is recognized by the hardware and the EOF bit is set in the status.

File marks are used by the Magnetic Tape Controller for Skip operations. For this reason, extraneous EOFs on a tape
should be avoided. If a tape terminates its last file with a file mark, care should be taken in extending that file. The
procedure to extend the last file, terminated by a file mark, is:

1. Skip Forward the last file mark at end of last file.
2. Backspace one record.
3. Write new record as desired. (Overwriting the File Mark)

4. Write a new file mark at the end.
6.8 End of Tape (EOT) Status

The EOT status bit is set whenever the magnetic tape sensors detect the reflective markers at the beginning or end of the
tape. Once the End of Tape (EOT) is encountered, the EOT bit remains set until a Clear command is given, system
initialization occurs, or a Rewind operation is performed. The Examine (EX) bit does not set when EOT sets, unlike the
other status bits (EOF, ERR and NMTN). Thus. it is necessary that the programmer test the upper half of the status byte
to ascertain the EOT or BOT condition. It is permissable to write beyond the End of Tape (EOT). (Note that care must be
taken to insure the tape length is not exceeded.) The EOT bit remains set until one of the previously mentioned operations
in this paragraph is performed.

If the Processor issued a Write or Write File Mark command to a magnetic tape that does not have a Write ring present, (1)
the command is ignored, (2) the No Motion (NMTN) status bit remains set, and (3) the BUSY (BSY) status bit remains
reset.

6.9 Read Operation at BOT

The Read block and Autoload instructions can be used to read from the BOT (except on 75 IPS tape drives). If the first
record on the tape is an EOF mark, then it is necessary that two Read operations must be performed to read the tape. The
first Read operation moves the tape past the EOF and the second Read loads the first data record.

6.10 Multi-Transport Operations

Each transport on a controller can be issued a Rewind command and all transports rewound. If Transport 0 is Busy
(NMTN=0) and Transport 1 is addressed, the operation (if other than Rewind) is terminated on Transport 0. The following
is a recommended sequence for switching tape transport operations:

1. Wait for NMTN=1 on Transport 0.

2. Issue Rewind command to Transport 0.

W

Wait for NMTN=1 on Transport 1.
4.  Perform operations on Transport 1.

It is not mandatory that a program adhere to this sequence, but as a general rule, only the Rewind command to all
transports can allow motion of all transports at the same time.

As a general rule, no transport accepts a command unless NMTN=1. This means that No Motion (NMTN=1) must be set on

one transport before any other can be used. It is not necessary to write until NMTN is set before ending an operation, but
it is necessary to wait for NMTN to set before starting an operation on the same transport or to any other transport.
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6.11 Data Transfer

Due to the high data transfer rate of the Magnetic Tape System the Selector Channel is the preferred method of
implementation, however, Multiplexer Bus programming can be used in certain situations. The 75 IPS 800 CPI and Dual
Density 75 IPS tape drives can only transfer data with the Selector Channel due to their extremely high transfer rate.

Multiplexer Bus programming can be used for the 45 IPS transports, but must be done with knowledge of data transfer
rates and the throughput rate of the controlling software.

6.12 Programming Modes
The Magnetic Tape System may be programmed using Sense Status loops, Immediate Interrupts, or Auto Driver Channel.

The choice of mode depends on the application and the drives involved. (See Appendix 2 for programming examples of
various modes.)

7. INTERRUPTS
The Tape System produces interrupts when:
1. DU sets or resets

2. BUSY resets (interface is ready to receive or transmit data).

3. EXsets.
4. NMTN sets.
5. EOM sets.

The program must respond to these interrupts (i.e., read or write data) to avoid loss of data (or overflow), which set the
ERR bit, within the specified times as shown below:

13 micro-seconds for 800 CPI (75 IPS)
6.5 Micro-seconds for 1600 CPI (75 IPS)
25 micro-seconds for 800 CPI (45 IPS)
If, because of extraordinary circumstances, the program attempts to write to the magnetic tape after the time period that

the particular drive allows for response to an interrupt, the data byte is not written. However, the status byte on the next
interrupt indicates ERR, EX, and EOM.

NOTE

The End of Medium interrupt occurs as described above, and at the end of ail normal
operations. Another interrupt occurs after End of Medium (NTMN is set) after the
following time periods:

10 milliseconds for 45 IPS
5.3 milliseconds for 75 IPS

Only the addressed transport may generate interrupts.
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8. INITIALIZATION

Manual initialization of the Processor puts the Magnetic Tape Controller in the idle state, with interrupts DISARMED,
ready to accept any valid command. The configuration of the status byte is: ERR bit reset, ET bit set if at BOT or EOT,
NMTN is set. BSY bit is reset. EX bit set, EOM bit reset, and DU bit set or reset. depending on the state of the device. See
Figure 5.

ERR EOF ET NMTN | BSY EX EOM DU

STATUS 0 0 X 1 0 1 0 Y

WHERE: X DEPENDS ON POSITION OF TAPE

Y DEPENDS ON STATE OF THE DEVICE

Figure 5. Status of Magnetic Tape Controller after Initialization.

9. DEVICE NUMBERS

The preferred Device Numbers assigned to the Magnetic Tape System are:

1600 CPI 1600/800 CPI 800 CPI
45 IPS 75 1IPS 45 1PS also 75 IPS
PE PE/NRZI NRZI

Ist Transport X'cs' xX'cs' X'8s’

2nd Transport X'D5’ X'Ds’ X'95'

3rd Transport X'ES' X'ES’ X'AS’

4th Transport X'Fs’ X'Fs' X'BS’

1600 CPI and 800 CPI Programming Differences

The differences between the INTERDATA 1600 CPI Magnetic Tape System (M46-475) and the INTERDATA 800 CPI
NRZI (M46-470) are as follows:

1. When reading a file mark on the 1600 CPl Magnetic Tape System, no data is transferred to memory.
On an 800 CPI drive, a file mark transfers two bytes of X'13' to memory.

2. If a Write command is given to the Controller and no data is presented to the Controller by the
Processor before the end of the preamble, a one character record is written onto tape and the Error bit
is set. )
These differences in no way affect the Software compatibility with existing INTERDATA Magnetic Tape Software.
NOTE

Compatibility is not possible between the 800 CPI NRZ] and 1600
CPI Phase Encoded Tapes.
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10. SAMPLE PROGRAMS
Appendix 2 contains 3 programs and flowcharts for the 16-bit Processors (Model 7/16 or equivalent).

The first program uscs Sense Status loops to write a pre-defined buffer of data onto magnetic tape and then reads it back
into memory. Read Block/Write Block instructions are used.

The second program uses Sense Status loops and a SELCH to write a predefined buffer of data onto magnetic tape and
then reads it back into memory.

The third program uses Immediate Interrupts and a SELCH to write a predefined buffer of data onto magnetic tape and
reads it back into memory.

Appendix 3 contains three programs and flowcharts for the 32-Bit Processors (Model 7/32, 8/32, or equivalent). The first
program uses Immediate Interrupts and an ESELCH to write a predefined buffer of data onto magnetic tape and reads it
back into memory. The second program uses the Auto Driver Channel and an ESELCH to write a buffer of data onto
magnetic tape and reads it back into memory. The third program uses Immediate Interrupts and an ESELCH to write a
buffer of data onto magnetic tape and then copies it onto another magnetic tape.
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APPENDIX 1
SPECIAL CONDITIONS FOR FILEMARKS UNDER
AN INTERDATA OPERATING SYSTEM

Certain utility programs use “filemarks” for one purpose or another. The use of filemarks, however, can make a program
unnecessarily device dependent. If filemarks are to be used in a device-independent program, the following rules should be
observed:

1. Never use more than one filemark on the same medium. This immediately restricts the medium to be
magnetic tape, cassette, and some types of disc files. That is:

no double tilemark to indicate EOM

no ‘“‘subfiles” separated by filemarks

t2

Chained and Indexed files do not support filemarks. To append to a chained or indexed file, the file
should be positioned at the end of file by issuing a Forward File (FF) Command.

3. It is always permissible to write a filemark when it is used to indicate EOF, or more precisely, LEOM
(Logical End of Medium). This implies that no data should be written following the filemark.

4, Programs taking special action upon detection of error status should treat EOF and EOM status
identically, when sensed on a Read operation.

Any program strictly follows the above rules will be device-independent under all presently-existing operating systems.
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‘ START ’

APPENDIX 2

PROGRAMS AND FLOW CHARTS FOR 16-BIT PROCESSORS

‘ BACKSPACE ’

LOAD
MAG BAL READ
TAPE
ADDRESS
PUT
ﬁ:ii: PROCESSOR
T ] INWAIT
STATE
SENSE
STATUS E0J
ON MAG
TAPE
YES
NO
YES
. »{ BAL FILEMARK
I
NO |
|
]
B |
LOAD START
AND
END OF
BUFFER

< BAL WRITE

29-530 ROO

10/76

‘ WRITE ’ ‘ READ >

LOAD
ONE FOR
OUTPUT A WRITE READ
BACKSPACE COMMAND ELAG
ZERO LOAD
ouT
( FILEMARK REGISTER READ
6 (FLAG) COMMAND
. ZERO
| outruTa ZERO ouT
FILEMARK FOR WRITE REGISTER
FLAG 7 (COUNT)
SENSE
NOMOTION STATUS
ON
MAG TAPE
SENSE
STATUS  |e— &S
ON MAG
TAPE
NO
OUTPUT
NO COMMAND
TO MAG
TAPE
YES
LOAD
RETURN FLAG

Instructions, and Mag Tape

Example 1. 16-Bit Processor With Sense Status Loops, Read Block/Write Block

@
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APPENDIX 2 (Continued)

LPSW
ERROR 2
( BAL NOMOTION> BAL NOMOTION
|
| |
: 1
i )
SENSE
STATUS
RE N EQJ
TAPE
LPSW
ERROR 2

BAL BACKSPACE

]
|
1
|
)

ADD ONE
TO
COUNT

_1
lJ3|

Example 1. (Continued)
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‘ START ’

LOAD MAG
TAPE AND
SELCH
ADDRESSES

STOP
SELCH

RESET
MAG
TAPE

SENSE
STATUS
ON MAG

TAPE

S

E
Y

LOAD START
AND END
OF BUFFER

BAL WRITE

BAL BACKSPACE

‘ BAL READ ’

PUT
PROCESSOR
IN WAIT
STATE

( EOJ ’

E
i BAL FILEMARK

APPENDIX 2 (Continued)

‘ BACKSPACE ’

OUTPUT
— A
BACKSPACE

‘ FILEMARK >

OUPUT

] A

FILEMARK

SENSE
STATUS
ON MAG

TAPE

NO

‘ WRITE ’

‘ READ ,

LOAD LOAD
WRITE READ
COMMAND COMMAND
SELCH
SELCH READ
WRITE COMMAND
COMMAND
E4 INITIALIZE
COUNT
SENSE
STATUS
YES
NO
STOP
SELCH

Example 2. 16-Bit Processor With Sense Status Loops SELCH, and Mag Tape
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WRITE
START
AND END OF
BUFFER
TO SELCH

OUTPUT

COMMAND

| Tomac
TAPE & SELCH
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APPENDIX 2 (Continued)

SENSE

LPSW
ERROR 2

EOJ ’

3

BAL NOMOTION

sTOP I
SELCH :
}
SENSE
READ STATUS ON
ADDRESS

FROM SELCH

STOP
SELCH

LPSW
ERROR 2

SENSE
STATUS
ON MAG

TAPE

BAL BACKSPACE

TRANSMISSION !
?
ADD
ONE
TO COUNT
END OF
BUFFER
?
E4

YES

BAL NOMOTION
i
Example 2. (Continued)
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SET UP LOW

CORE WITH THE

INTERRUPT

HANDLER
IN X'46

LOAD MAG
TAPE AND
SELCH
ADDRESS

STOP
SELCH

RESET
MAG TAPE
AND SENSE

STATUS

BAL BACKSPACE

BAL READ )

PUT
PROCESSOR
IN WAIT
STATE

=

LOAD
START AND
END OF
BUFFER

‘ BAL WRITE ’

BACKSPACE

APPENDIX 2 (Continued)

WRITE

READ

( WAIT ’

LOAD WRITE LOAD READ
OUTPUT A COMMAND COMMAND
= BACKSPACE AND SET AND SET
SELCH SELCH
TO WRITE TO READ
ca
INITIALIZE
FILEMARK COUNT INTERRUPT
SENSE STOP
] OUTPUT A STATUS ON SELCH
FILEMARK MAG TAPE
READ
FINAL
ADDRESS
FROM
SELCH
L. SENSE
STATUS ON
MAG TAPE
WRITE START STOP
AND END OF SELCH AND
BUFFER TO SENSE
SELCH STATUS
NO
NOMOTION
QUTPUT
COMMAND GOOD
TO MAG TERMINATION
TAPE AND
SELCH
PUT PROCESSOR
IN WAIT
STATE WITH END OF
INTERRUPTS BUFFER
ENABLED ?

BAL NOMOTION

|
|
RETURN

Example 3. 16-Bit Processor With SELCH, Immediate Interrupts, And Mag Tape
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APPENDIX 2 (Continued)

YES LPSW
COUNT =6 ERROR 2
NO
BAL NOMOTION ’ ' EOJ
]
SENSE
STATUS
ON
MAG TAPE
YES LPSW
TRANSFER ERROR 2

ERROR

NO

BAL BACKSPACE ’

ADD ONE
TO COUNT

()

Example 3. (Continued)
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APPENDIX 2 (Continued)
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‘ START ’

APPENDIX 3

PROGRAMS AND FLOW CHARTS FOR 32-BIT PROCESSOR

®

LOAD INTERRUPT

SERVICE ( )
POINTER BAL WRITE
TABLE WITH
ERROR
ADDRESSES
LOAD
INTERRUPT BAL
HANDLER FILEMARK
ADDRESS
STORE IN
TABLE AT BAL
APPROPRIATE BACKSPACE
SLOT
LOAD MAG
TAPE AND
SELCH BAL READ
ADDRESS
PUT
STOP PROCESSOR
SELCH IN WAIT
I STATE
RESET AND
SENSE
STATUSON
MAG TAPE

BAL
FILEMARK

LOAD
BEGINNING
AND END
ADDRESS
OF BUFFER

BAL
BACKSPACE

29-530 ROO

-] OuTPUTA

le—] OUTPUT A

SENSE
L. STATUS ON

‘ BACKSPACE ’

BACKSPACE

FILEMARK

FILEMARK

MAG TAPE

RETURN

‘ WRITE )

‘ READ ’

SAVE SAVE
REGISTERS REGISTERS
9-15 AND 9-15 AND
SWITCH SWITCH
REGISTER REGISTER
SETO SETO
LOAD LOAD
REGISTERS REGISTERS
9-15 9-15
LOAD WRITE LOAD READ
COMMAND COMMAND
FOR SELCH FOR SELCH
AND MAG AND MAG
TAPE TAPE
INITIALIZE
COUNT INTERRUPT
SENSE STOP SELCH
STATUS ON AND READ 3
MAG TAPE HALFWORDS
FROM SELCH
YES STOP
SELCH
NO
STOP SELCH GOOD NO
AND WRITE TRANSMISSION
BEGINNING ?
AND END
ADDRESS
TO SELCH
OUTPUT
COMMAND END OF
TO SELCH BUFFER
AND MAG ?
TAPE
PUT
PROCESSOR BAL NOMOTION
IN WAIT
WITH
INTERRUPTS
ENABLED
SWITCH SETS

WAIT

Example 1. 32 Bit Processor With Immediate Interrupts, And Mag Tape

10/76

AND RETURN

(B3
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A3-2

APPENDIX 3 (Continued)

YES
COUNT =56 ERROR EOJ
?

NO

‘ BAL NOMOTION >

SENSE
STATUS
ON
MAG TAPE

TRANSFER
ERROR

%

NO

‘ BAL BACKSAPCE >

ADD ONE
TO COUNT

@

ERROR EOJ

Example 1. (Continued)
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APPENDIX 3 (Continued)

START BACKSPACE " WRITE < READ >

[

SET UP INTERRUPT,
SERVICE POINTER QUTPUT SAVE REGISTER SAVE REGISTERS OUTPUT
TABLE TO ] A 9-15 AND 9-15 AND COMMAND TO
VECTOR TO BACKSPACE SWITCH SWITCH SELCH AND
ERROR ADDRESSES| REGISTER SETS REGISTER SETS MAG TAPE
STORE
INTERRUPT RESTORE RESTORE PUT PROCESSOR
HANDLER FILEMARK REGISTER 9-15 REGISTERS 9-161 BUS WAIT
IN ISPT STATE

AND MAG TAPE

STOP SELCH
AND LOAD

BEGINNING AND
A
LOAD ADDRESS REWIND

INTERRUPT

LOAD SELCH OUTPUT SENSE
AND MAG T A STATUS LOAD READ WAIT FOR
TAPE ADDRESS FILEMARK 1 ON MAG TAPE COMMAND INTERRUPT
FOR SELCH

STOP
SELCH
BAL WRITE
QUTPUT BAL FILEMARK
A REWIND
READ BEGINNING
REWIND AND END
OF BUFFER
NOMOTION LOAD WRITE TO SELCH
COMMAND
FOR MAG BAL BACKSPACE
LOAD 2ND TAPE AND
BUFFER AREA SELCH
SENSE STOP
L] STATUS SELCH
ON MAG
TAPE INITIALIZE
BAL READ COUNT
LOAD 2ND .
MAG TAPE
SENSE
ADDRESS STATUS
MAG TAPE

END OF
BUFFER
?

YES
BAL WRITE
RETURN
BAL FILEMARK

BAL REWIND
STOP
SELCH
BAL READ SWITCH
BACK TO
USER REGISTER

BAL NOMOTION

WRITE SET
PUT PROCESSOR BEGINNING
IN WAIT AND END OF
STATE BUFFER
. SELCH ( )
T RETURN

Example 2. 32 Bit Processor With ESELCH, Auto Driver Channel, And Mag Tape
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A34

APPENDIX 3 (Continued)

COUNT =5 NTES ERROR EOJ
?

/

NO

‘ BAL NOMOTION ’

SENSE STATUS
ON MAG TAPE

N

TRANSFER
ERROR

‘ BAL BACKSPACE’

ADD
ONE TO
COUNT

@

Example 2. (Continued)
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START

PUT THE
PROCESSOR
IN REGISTER

SET 15

SET UP
INTERRUPT
SERVICE
POINTER
TABLE

SET UP
COMMON
CHANNEL
COMMAND

BLOCK

LOAD
MAG TAPE
ADDRESS

RESET
MAG TAPE

AND SENSE
STATUS

BAL FILEMARK
BAL REWIND

BAL READ

PUT PROCESSOR
IN WAIT
STATE

OUTPUT
A
BACKSPACE

‘ FILEMARK ’

OUTPUT
A

FILEMARK

REWIND

OUTPUT A
REWIND

BAL FILEMARK

BAL BACKSPACE,

RETURN

APPENDIX 3 (Continued)

‘ BACKSPACE ’

WRITE

READ

STORE STORE REGISTER
REGISTER 9-15 AND
9-15 AND SWITCH STORE
REG SETS REGISTERS
| SETS
RESTORE
REGISTERS
9-15 RESTORE
T REGISTERS
9-15
LOAD CCW AND
WRITE COMMAND
FOR MAG TAPE
[ LOAD CCW
AND READ
INITIALIZE COMMAND
COUNT FOR
| MAG TAPE
STORE CCW
AND BUFFER
END ADDRESS
IN CCB
|
COMPUTE
BUFFER COUNT
|
DISARM
MAG TAPE
{
OUTPUT
COMMAND TO
MAG TAPE
|
PUT PROCESSOR
IN WAIT STATE
WAIT
FOR INTERRUPT,
AUTO DRIVER
INTERRUPT CHANNEL
FINISHES
OPERATION

SENSE STATUS
ON MAG TAPE

BAL NOMOT

SWITCH REG
SETS

RETURN

Example 3. 32 Bit Processor With Immediate Interrupts, ESELCH, And Two Mag Tapes
29-530 ROO 10/76
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A3-6

APPENDIX 3 (Continued)

ERROR

NO

‘BALNOMOﬂON}

SENSE

MAG TAPE

TRANSFER

ERROR
?

BAL
BACKSPACE

ADD
ONE TO
COUNT

D4

Example 3. (Continued)
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APPENDIX 3 (Continued)
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