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INTRODUCTION

The Custom Systems! 130 Magnetic Tape Coupler interfaces

to Tape Drives with "Industry Standard" embedded formatters

which employ PE, NRZ, GCR and other recording formats.

The Coupler transfers up to 64K word blocks of data

and is totally transparent to Data General's Operational

Software. The Coupler emulates Data General 6021 (used

with RDOS or AOS) or Data General 6125 (used with AQS

or AOS/VS) Tape Subsystems.

FEATURES

-interfaces Data General's Minicomputers to Formatted

Magnetic Tape Drives produced by popular Tape Drive

Manufacturers.

-Microprocessor based controller adds flexibility and

performance enhancements.

a) Dynamic inter-record gap \ These features enahance

> streaming capability

b) Read look ahead “ using standard D.G. software.

-software compatibility to Data General operation software.

-FIFO buffering for data channel latency.

-Automatic Self-test with error reporting by visual
light emitting diode. |

-Memory addressing capability to 32K words (64K optional).

-software selectable streamer modes

-Handles up to eight industry standard Half Inch Tape Drives.

-Requires +5 volts only with less power consumption
than embedded type controllers.

-Automatic High Speed File Search.
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SPECIFICATIONS

INTERFACE

Electrical: Industry standard embedded formatter, open

collector, low active, TTL

Driver: Logic Low = .4V Min.

Logic High = 2.4V Min.

Receiver: Schmidt Trigger

Cabling: Two 50 pin ribbon cables installed on

computer backplane.

Parity: Odd (Even parity for maintenance only)

Daisy Chain: 8 Drives or 3 Drives plus Formatted

Drive (Refer to Diagram 2.1, Figures

1, 2 and 3)

Figure | - Up to 8 Streamer Drives

Figure 2 - 1 to 4 Streamers and a Formatted Drive

Figure 3 - , Formatters with 3 Drives on each Formatted

rive

POWER

Typically 3.0 Amps at +5 Volts.

PHYSICAL

Dimensions: 15 in. by 15 in. by 1/2 in.

Weight: 10 Ibs. including cables and manuals

ENVIRONMENT

Operating Temp: O to 55 degrees C

Relative Humidity: 10% to 90% (non-condensing)

IND



DIAGRAM 2.1 DAISY CHAINING
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DIAGRAM 27.1 (continued) DAISY CHAININGN
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Example Tape Formats
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MAGNETIC TAPE MEDIA CAPACITY

The following formula wiil aid in determining how much

data storage capacity in Bytes (Byte = 8 Bits) a length

of tape will offer.

(TLEN = 25) (RLEN) (12)

# OF BYTES/LENGTH OF TAPE =

(CRLEN + TFD)/BPI) + GAPL)

TLEN = LENGTH OF TAPE IN FEET

RLEN = RECORD LENGTH IN BYTES

TFD = TAPE FORMAT DATA (PE = 82, NRZ = 8)

BP! = RECORDING DENSITY (PE = 1600, NRZ = 800)
GAPL = GAP LENGTH IN INCHES (NOMINAL = .6")
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INSTALLATION

Please read the following Installation Section carefully

in addition to Sysgen Considerations (Section 8.1). We

recommend running Diagnostics after the board has been

configured for the correct jumper settings. Refer to

Sections 4.0 thru 4.2.

UNPACKING AND INSPECTION

All parts comprising the Model 130 are shipped in one

container consisting of:

a) Controller

b) Controller to Tape Drive Cabling

c) Diagnostic Software

d) Technical Manual

On receipt of the Model 130 from the carrier, inspect

the shipping carton immediately for any evidence of

damage or mishandling in transit.

lf the shipping carton is water stained or damaged, contact

the carrier and shipper immediately, specify the nature

and extent of the damage and request that the carrier's

agent be present when the carton is opened.

Custom Systems! warranty does not cover shipping damage.

For repair or replacement of any Custom Systems product

damaged in shipment, call Custom Systems to obtain

Return Authorization Instructions,



To properly configure the Coupler you must select one of

two Emulations (determined by your Operating System), the

device code to be used and other considerations. This

Manual makes reference to a 130 (6021 Emulation) and a

130A (6125 Emulation). They are the same board only

The 6021 Emulation is used by RDOS (referenced to as

MTX) and can be used by AOS (referenced to as MTA).

The standard (STD) jumper settings are defaulted to

This Emulation (6021). Section 8.1 refers to 607271

~2 CONFIGURING THE MODEL 130

the jumpers are changed.

2.1 6021 EMULATION

Emulation as 130.

o2.2 6125 EMULATION

(MV SERIES COMPUTERS REQUIRES 6125 EMULATION)

The 6125 Emulation is used by AOS/VS and can be used

by AOS (both are referenced to as MTC). RDOS does not

Support the 6125 Emulation. Section 8.1 refers to 6125

Emulation as a 130A. To properly select 6125 Emulation

perform the following steps:

1. Select 64K Word Count J2 (C to A).

2. Select Maximum Address 177777 J6 (C to A IN).

8

3. Select IDENT Status Disable J10 (C to B IN).

4. Select Corrected Error Disable J11 (C to B IN).

3-2



JUMPER TABLE

Refer to Diagram 3.0.

The following jumpers are used to configure the 130 to

meet a Customer's needs. (STD) indicates a Printed

Circuit Line etched on the Printed Circuit Board.

Primary/Secondary “ S1 CIN) J7 CIN) = 22 Device Code (STD)

Device Code ‘ 8

S J1 (COUT) J7 CIN) = 62 Device Code

8

Word Count Size — J2 (C to B IN) = 4K Word Count

(C to A OUT) Size (STD)

J2 (C to A IN) 64K Word Count

(C to B OUT) Size

For 6021 Emulation select 4K Word Count Size.

For 6125 Emulation select 64K Word Count Size.

Density Seiect ~ 33 (C to A IN) = DIA = 4 Bit
~ (C to B OUT) always Hi (STD)

J3 (C to B IN) = Drive Determines

(C to A OUT) Status

J4 Factory use Only

Read Look Ahead J5 (IN) = Read Look Ahead

Enabled (STD)

J5 (OUT) Read Look Ahead

Disabled

Streamer Drives should have Read Look Ahead enabled for

optimum performance. For vacuum drives disable.

Extended Memory J6 (C to B IN) = Max address =

(C to A OUT) 77777 (STD)

8

Address J6 (C to A IN) = Max address =

(C to B OUT) 177777

8

For 6021 Emulation select Max Address = 77777

8

For 6125 Emulation select Max Address = 177777

8

Alternate Device J7 (OUT) (J1 IN) 20 Device Code(STD)

8

J7 (OUT) (J1 OUT} 60 Device Code

8 3-3



Normal Rewind Status at BOT J9 (IN) J8 (OUT) (STD)

Fast BOT and Ready Status J8 CIN) J9 (OUT)

IDENT Status J10 (C to A IN) = Enabled IDENT

(C to B OUT) Status, Bit 11

DIA (STD)

J10 (C to B IN) Disable IDENT

(C to A QUT) Status, Bit 11

DIA Always Zero

For "COPY" program and 6125 emulaticn disable IDENT Status.

Correctable Error J17 (C to A IN) = Enabled Correctable

Status (C to B OUT) Error Status,

Bit 12 DIA (STD)

J11 (C to B IN) Disable Correctable

(C to A OUT) Error Status,

Bit 12 DIA

Always Zero

For "COPY" program and 6125 emulation disable Correctable

Error Status.

BOARD INSERTION

Carefully guide the coupler board into the desired slot

by allowing the edges of the board to follow the guides

eveniy. Use the lock tabs on the two outside corners to

provide leverage when the board meets the connector. Use

equal pressure on both lock tabs until the board seats

firmly into the backplane connectors.

3-4
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PRIORITY ScLlLECTION

The coupler must receive two priority signals from the

Data General minicomputer backplane, data channel priority

in (Pin A94) and interrupt priority in (Pin A96). If

there are vacant slots between the coupler and the

processor, priority jumper wires must be installed to obtain

priority continuity between controllers. To jumper across

unused slots, connect A93 (Data Channel Priority Out) to

A94 (Data Channel Priority In) and A95 (Interrupt Priority

Out) to A96 (Interrupt Priority In).

CABLING (MINICOMPUTER BACKPLANE TO TAPE DRIVES FORMATTER BOARD)

The two ribbon cables that are necessary to interface the

coupler to the tape drive's formatter board, are terminated

with a board edge connector on one end and a paddle board

assembly on the other end. The paddle board assembly

ends connect onto the minicomputer backplane pins (observe

which slot the coupler occupies in order to determine

the correct set of backplane pins for connection) - one

on tne A backplane and one on the B backplane. (Reference

Figure 3.1). Make sure the backplane pins are straight

first, then reference Diagram 3.2 for proper installation.

Also shown in the Diagram is a typical connection of the

board edge connector end to the tape drives formatter

board. It is suggested that the tape drive manufacturer's

manual be referenced for proper connection to the formatter

board.

NOTE: Remote Switching of Density Selection is not

supported. Locally switching the density is required.

3-6



The following table can be referenced to ease the cable

installation.

TAPE DRIVE BACKPLANE A BACKPLANE B

CONNECTOR CONNECTOR

Cipher Streamer P2 | P 1

Cipher Formatter P5 P4

Kennedy Streamer P2 P

Kennedy Formatter J1 (B) J5 (A)

CDC Streamer J5 J4

Pertec P5 P4



CABLE CONNECTION EXAMPLE

OIAGRAM 3.1

5
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DIAGNOSTIC SUPPORT PACKAGE (DSP)

- | DSP GENERAL INFORMATION

The Diagnostic Support Package includes a diagnostic

program, a reliability program and utilities which will

set a streaming tape to certain pre-defined values.

In this section we will describe how to boot programs

from this tape and how to load these programs onto your

system disk. The operation of Diagnostics and Reliability

are also described here. Please refer to the System

Guidelines in Section 8 for information on the streaming

mode utilities.

BOOTSTRAP PROCEDURES

1. Mount the M242 DSP Tape on your tape drive and put

the drive on-line. Be sure that the BPI setting

matches the tape that you received. If your CPU has

a tape drive other than the one you are testing, you

can use it to boot from.

2. Program Load - The method of program load varies

for different processors. Some of the possibilities

are described here,

lf your system has front-panel switches, set them

to 100022 when loading from the primary tape drive,

or to 100062 when loading from the secondary drive.

Then press the program load switch.

For the $140 virtual console, set 11A to 100022 for

the primary tape drive, or 100062 for the secondary

tape drive. Then enter 100022L or 100062L.



21.

For the $120 virtual console, enter 22H for the primary

tape drive or 62H for the secondary tape drive. For

a Point 4 virtual console, set the switches on the CPU

board and then enter P22 or P62 for the secondary drive.

3. M242 Menu Display is:

File # Program

2 MT130 Coupter Diag

4 Universal Mag Tape Reliability

4 Tapemode (Stand-Alone)

5 **¥Dump** of Files for Streaming Modes,

Normal Modes and Files 2 thru 4

File #(CR):

You should enter the number of the program you wish

to run. The last item on the menu is a description

of the dump files contained therein, rather than an

executable program.

LOADING PROGRAMS ONTO DISK

The last file on the DSP tape is an RDOS dump format of the

previous files, along with some streaming mode utilities.

This allows you to Jfoad the programs onto your disk. We

encourage you to transfer the programs to some media other

than 1/2 inch tape as soon as you can. If you have only

one tape drive in your system, this will prevent having

to load programs from a suspect tape drive at some later

time. The following CLI commands can be used to perform

The load:

4-2



For RDOS - DIR ZMDIRS

[INIT MTO

LOAD/A/R/V MTO:5

RELEASE MTO

For AOS - SUPERUSER ON

DIR ;

DELETE/V MT130D.- UMTR.- TAPEMODE.- LNG.-

LDG75.- HNG.- HDG75.- HMG90.-

X RDOS LOAD/V @MTAO:5 +.SV +.PR +.CL!/C +.TX/C

REWIND @MTAO

SUPERUSER OFF

The files can now be booted from disk. For RDOS enter

The program name in response to FILENAME?. For AQS enter

the full pathname (including .SV) in response to PATHNAME?.

DIAGNOSITCS

The diagnostic program is provided to find failures that

are related to the basic operations of tape control. The

diagnostic assumes the magnetic tape media is not the

cause of errors. You should use a good scratch tape for

the testing. In the interest of saving time during the

EOT portion of diagnostics, it is a good idea to use a

small tape reel.

A. Boot the diagnostics program (MT130D) from tape M242

or disk. You should see the following:

- MT130D - REVISION N

- 130/130A Tape Coupler Diagnostics

- Custom Systems, Incorporated

- Please mount a write-enabled error free scratch tape.

- Only the drive you are testing can be on-line.

- Press any key to continue.

B. Load a scratch tape on the drive being tested, put

the drive on-line and then press RETURN. Program

displays:

mn eter drive unit number:



After you have entered the unit number, the program

will display:

- Specify the CSI model number of the unit being tested.

- (130 = 0 or 130A = 1):

lf you have a Mode! 130 (6021 emulation), enter 0.

if you have a Model 130A (6125 emulation), enter 1.

Next you shouid select the recording mode to be tested:

- lf the drive is set for NRZ (800 BPI), enter 0;

otherwise enter 1.

As the tape drive can be either the primary or the

secondary device, you must enter the device code:

- Enter device code (22 or 62):

The last request before the tests are executed is:

- set switch register to the desired value, then

press RETURN to continue.

If you wish to set any switches, refer to the program

text file in the back of the manual. To proceed with

the test, you must enter RETURN (NEW LINE will not

do jit).

When diagnostics have successfully run, the word CYCLE,

followed by PASS #, will display. When errors are

encountered, an explanation wil! be displayed and

The program will loop on the error. To continue

beyond the error, turn on Switch 1.



1) RELIABILITY

The Reliablity Program is provided to find intermittent

and pattern sensitive problems.

A. Load the program from M242 tape or disk. (See DSP

General Information.) Program displays:

- UMTR - Release N

- Universal Mag Tape Reliability

- Custom Systems, Incorporated

- Starting Addresses:

- 500-Reliability Test

- 501-Interchange Test (WRITE/READ)

- 502-Interchange Test (READ ONLY)

- 503-Command String Interpreter

- 504-Error Log Printout

- set Switch register to desired value, then press

RETURN to continue.

B. Load scratch tape on all drives to be tested. Press

RETURN (not NEW LINE). You will be asked to specify

the Model Number of your Tape Coupler:

- Specify the CSI Model Number of the unit(s)

being tested.

- (110=1, 120=2, 130=3, 130A=4):

C. You should enter 3 if the Coupler is a 130 (6021

emulation), or 4 if it is a 130A (6125 emulation).

All the drives being tested must be at the same

device code.

- Enter device code (22 or 62):

D. Enter the device code. Program then asks:

- Enter 0 to test CRC (NRZI only), otherwise enter 1.



E. Specity the recording mode. Program then asks:

- Enter 1 if the controller will be run in an AOS

system, otherwise enter 0.

F. The tast message reminds you to mount your scratch

tapes:

- Mount scratch tape(s). Press RETURN to continue.

G. Press RETURN (not NEW LINE). The Reliability tests

will begin. While the program is running, you should

press the SPACE BAR to display the current statistics

of READS, WRITES and ERRORS.

UTILITY PROGRAMS
ot La TN TPR

The Utility Programs in the DSP for M242 all concern

streaming mode drives. If you have a streaming tape,

you should read the System Guidelines in Section 8 for

information on optimizing the performance of the drive.
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5.90 TROUBLESHOOTING

Selftest tests all the internal functions of the controller

board once for every time power is applied to the board.

The test takes approximately 14 seconds to complete. If

selftest passed the red LED will go out. If a failure

was detected, the LED will blink a repetitious code

indicating which circuit on the board has a problem.

Looping on error is achieved by depressing the 1/0 reset

switch while the error code jis being reported. Reference

Table 5.1 for Self Test Error Codes.

SHEET #

CODE TEST POSSIBLE FAILURE OF PRINTS

1 Micro Processor Ram Read data did not compare 8

Test with what was written

6810 (238 x 8 Ram)

2 Done/Busy Test Done did not set or busy 4

done were not cleared on

power up

3 Word Count Overflow Word count overflow flip- 6

Test flop did not set when

expected (should set after

65536 counts)

4 FIFO Buffer Test The READ data did not 13,14,15

compare with what was 16,17

written. 2114's

(1024 x 8 Ram)

5 Address Turnover Address turnover flip-flop 14

Test did not set when expected.

(Should set after 1024 RD/WT

buffer references

6 lllegal Flag Test lllegal status bit did not 9

set or it was not detected

as being set (ISTAT)

7 Data Late Test Data late flip-flop was set 14

on power on or it did not set

after one more reference with

a full buffer

8 EPROM Check Sum Check sum calculation did not 8

in the

(replace

agree with the data

check sum location

EPROM )

CFI J



Any command issued to the Tape Coupler will cause self

test to abort and if not aborted, the Coupler will appear

not ready to the system unti! selftest successfully completes.



CUSTOMER SERVICE

Our warranty attests the quality of materials and workmanship

in our products. If malfunction does. occur, our service personnel

will assist in any way possible. If the difficulty cannot be

eliminated by use of the following service instructions and

technical advise is required, please phone Custom Systems giving

the serial number, board name, model number and problem description.

You will be placed in contact with the appropriate technical

assistance.

PRODUCT RETURN

Pre-return Checkout.

lf controller matfunction is suspected, the use of test software

is needed to determine if the controller is the problem and

what in particular fs wrong with the controller. The tests

applicable to this board are listed on the next page of the

manual. Please run the test sequence BEFORE considering

product return.

Returned Materiaf Authorization.

Before returning a product to Custom Systems for repair, please

ask for a "Returned Material Authorization" number. Each

product returned requires a separate RMA number. Use of this

number in correspondence and on a tag attached to the product

will ensure proper handling and avoid unnecessary delays.

Returned Materia! Information.

Information concerning the problem description, system configuration,

diagnostic program name, revision level and results (f.e. error

program counter number) should be [ncluded with the returning

material. A form is provided for this information on the next

page of the manual.

Packaging.

To safeguard your materials during shipment, please use packaging

that is adequate to protect It from damage. Mark the box

"Delicate Instrument" and indicate the RMA number(s) on the

shipping label.





(include with returning material)

MATERIAL RETURN INFORMATION

All possible effort to test a suspected malfunctioning controller

should be made before returning the controller to Custom Systems, Inc.

for repair. This will: 1) Determine if in fact the board is

defective (many boards returned for repair are not defective,

causing the user unnecessary system down-time, paperwork and

handling while proper testing would indicate the board is working

properly). 2) Increase the speed and accuracy of a product's

repair which is often dependent upon a complete understanding

of the user checkout test results, problem characteristics, and

the user system configuration. Checkout results for the Magnetic

Tape Coupler should be obtained by performing the following tests.

(Include error program counter number's and accumulator contents

if applicable.)

TEST RESULTS

1. MT 130D DIAGNOSTIC

2. UMTR RELIABILITY

Other tests performed:

Please allow our service department to do the best job possible

by answering the following questions thoroughly and returning

This sheet with the malfunctioning board.

1. Does the problem appear to be intermittent or heat sensitive?

(If yes, explain).

2. What operating system are you running under? (AQS, RDOS, DDOS,

DTOS).

3. Describe the system configuration (i.e. peripherais, !/0 controllers

model of computer, etc.).

4, Has the controller been returned before? Same problem?

To be filled out by CUSTOMER:

Model #:

Serial #:

RMA #:

Retuned by:

(company name)

O71 j Pa
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PROGRAMMING NOTES

INSTRUCTION FORMAT

Symbolic Form for !/0 Instructions

DXXF AC,MTA

DXX = DOA, DOB, DOC, DIA, DIB

F = FUNCTION: C (CLEAR) - Clear all error flags (except

EOT/BOT) and done and busy

flip-flops. If for some

chance that the system issues

a clear pulse during the command

operation, the Coupler will

abort the command and done wil

not set.

S (START) - Clears all errors except

illegal, set busy and clear

done. Command that was issued

by a DOA will be executed.

P (PULSE) - Not used.

AC = ACCUMULATOR: 0, 1, 2 OR 3

MTA = DEVICE CODE: PRIMARY - 22 OCTAL

SECONDARY - 62 OCTAL

BINARY REPRESENTATION

Oo 1 2 3 4 5 6 7 8 9 10 11 #12 #13 #14 «15

0 1 1) AC | OP CODE! FUNC: DEVICE CODE (MTA)

INTERRUPT MASK BIT = 10

SKIP INSTRUCTIONS

Used to poll the state of the Coupler board (command is

done or busy). If the skip condition is met the next

instruction is skipped, else the next instruction js

executed,

SKPBZ MTA SKIP IF BUSY FLIP-FLOP IS

SKPBN MTA = SKIP IF BUSY FLIP-FLOP IS SET.

SKPDZ MTA - SKIP JF DONE FLIP-FLOP {5S
wi =! ic

oe ! 3 ~~: pe . : ~ —

SKPON MTS SviDd PE MANS Fiisuci apwii fo Libas fa Ded winx ft to we AL Po mm TIT



DOA = SEND COMMAND

DOAF AC,MTA

0 1 2 3 4 5 6 7 8 9 10 411 #12 13 14 «15

0 1 1: AC 50 1 O} F DEVICE CODE

AC

01234 5 6 7 g 9

| NOT USED STREAMER EDIT | DENSITY|RESERVED, EVEN |
MODE | MODE SELECT PARITY |

10 11 12 13 14 15

COMMAND (0-7) UNIT SELECT (0-7)

UNIT SELECT: USED TO

SELECT ONE OF A POSSIBLE

EIGHT TAPE DRIVES

READ

REWIND

NOT USED

SPACE FORWARD

SPACE REVERSE

WRITE

WRITE END OF FILE

ERASE“OV OI B&B WWRN — © !

The command and unit select will default to read and unit

zero after a clear pulse or IORESET.

The Coupler may address up to eight tape drives but only

one command can be done at a time with the exception of

rewind.

STREAMER MODE SELECT BIT 5 = 0

ate See te haa0 : EDIT | DEN | RES | EVEN
i ___



EDIT MODE (BIT 6) - Use to re-write records within

blocks. This bit is an option.

It is generally not necessary

unless the tape unit is a primary

storage device or key to tape

applications.

DENSITY SEL (BIT 7) ~ Used when controller is connected

to a dual formatter board.

Selects PE if one, NRZI if

zero. Tne formatted drive must

accommodate this feature as well.

(BIT 8) - Reserved

EVEN PARITY (BIT 9) - Maintenance Use Only

STREAMER MODE SELECT BIT 5 = 1

) 6 7 8 9

1) LIMIT ) LIMIT! HIGH | DYNAMIC |
| 1 : Q SPEED | GAP

Applicable to streamers only. NOTE: It is not necessary

To re-issue streamer mode select if the same configuration

is desired for successive commands. A start psulse is not

required to select the streamer mode.

HIGH SPEED (BIT 8) - If set to a one, select high speed

tape motion (100 IPS). If this

bit is zero, low speed will be

selected.



DYNAMIC GAP (BIT 9) - If set to a one, write dynamic

inter-record written. This Increases

the re-instruct period. It should

be noted that a loss of usable data

media may result with this command.

lf this bit is zero, nominal inter-

record gap is selected.

NOTE: |? the Cipher F880 Microstreamer is selected, the

gap will dynamically be lengthened depending upon when

the next command is issued. The Kennedy 6809 Streamer

will lengthen the gap by an additional .6 inch, thereby

increasing the re-instruct period by 6 millisec.

lf a Cipher Streamer is used, gap length limits (Bits 6

and 7) can be established by the controller. This may

be useful if there is long time intervals occasionally

before the next write command is [issued (between 1 and 4

seconds). The time limits could prevent outrageously long

record gaps. If the selected limit is not met, the unit

will simply reposition back to a nominal gap length.

The following table indicates the re-instruct limits.

BIT 6 BIT 7

LIMIT 1 LIMIT 0 LIMIT (MS = MILLISEC.)

0 0 75 MS

0 1 150 MS

1 0 500 MS

1 1 RESERVED

LIMIT TABLE

6-4



These modes, high speed and dynamic gap, will remain as

selected unti!l another DOA with streamer mode select

(BIT 5) = 1 is issued again. The default condition is normal

gap and low speed. Default is established on power on or

IORESET switch depressed.

03 DOB - LOAD STARTING MEMORY ADDRESS
A ee er eee ee RS Ea ee te ne ee oa a TER a 8, Le ee ee ae eee eed

DOBF AC,MTA

O 1 2 3 4 5 6 7 8 9 10 141 #12 #13 #14 «15

Oo 1 1) AC 1 0 0: FE! DEVICE CODE

AC

9 1 2 3 4 5 6 7 8 9 10 11 #12 13 14 «215
RAO, STG BET I ROI te ee MA ee

0 CONTENTS OF SELECTED ACCUMULATOR |

The contents of Selected Accumulator will be loaded into

the controllers address counter. This will become the

starting address for the next command that requires the

data channel (READ or WRITE).

4 DOC = LOAD WORD COUNT

DOCF AC,MTA

O 1 2 3 4 5 6 7 8 9 10 41 #12 13 14 #415

oO 1 4} AC Lt 1 01 F DEVICE CODE

0 1 2 3 4 5 6 7 8 9 10 11 12 13 #14 «15

EXT. REC. 2 CONTENTS OF SELECTED ACCUMULATOR
LENGTH OPT. :

Jumper option on word counter allows record sizes of up

To 64K (not standard with RDOS software).

Cy



Program must place two's complement of desired word count

into selected accumulator before this instruction jis

executed,

Spacing Forward/Reverse - Place two's complement of the

maximum number of records to

be spaced.

DIA =- READ STATUS

DIAF AC,MTA

O 1 2 3 4 5 6 7 8 FY 10 11 12 #13 414 «15

Oo 1 1 AC 0 0 1) FY DEVICE CODE |

AC

0 1 2 3 4 5 6 7

-ERROR DATA RE= | IL=> DENSI-/ PARITY: END OF: FILE
FLAG ‘LATE WINDING LEGAL. TY | ERROR | TAPE { MARK

8 g 10 11 12 13 14 15

LOAD 9 TRK. BAD | 1D .CORRECT-{|WRITE’ ODD | UNIT :
POINT | | TAPE |STATUS ED ERROR’ LOCK | REC READ; READY |

ronment

Bits 11 and 12 are for phase encoded only.

STATUS BITS:

O ERROR FLAG - A condition was detected by the controller

board that may require attention. If

Bit 1, 3, 5, 6, 7, 8, 10 or 14 are a

one, the error flag will be set to a one.

1 DATA LATE - Data Channel requests were not honored

in time to keep up with device, resulting

in one or more ltost data words. This

condition wil! not occur until the FIFO



2

3

4

5

6

REWINDi NG

ILLEGAL

DENSITY

PARITY

ERROR

END OF

TAPE

selected unit is rewinding.

A start function is asserted under one

of the following cases:

1) Write protect is on (no write ring

installed and the command that was

issued prior to the start was a write,

erase or write file mark.

2) Space reverse command was issued and

unit is at load point.

3) Unit is not ready.

NOTE: No tape motion will take place

and done will set. Only clear function

or [ORESET will clear illegal.

Always a one in a standard configuration.

May be optionally used to differentiate

between PE mode (one) or NRZI mode (zero)

if controller is connected to a dual

embedded formatter.

One of two conditions possibly occurred.

Even vertical parity was detected by the

controller or a corrected error occurred

during a write command.

The selected unit is at or beyond the EOT

mark. A space reverse or rewind command

will clear this bit.



7

8

9

10

FILE MARK

LOAD POINT

9 TRACK

BAD TAPE

FRETRIES MAY CORRECT THE ABOVE PROBLEMS*

Will be set to a one when the unit detects

the presence of a file mark during a write

file mark command (READ AFTER WRITE) or

when a read or spacing command passes

over a previously written file mark.

Selected unit senses a load point

marker (BOT).

Always a one.

Set to a one by the occurrence of one of

the following cases:

1) PE only, did not detect an ID burst

when reading from load point.

2) PE only, tape was in a runaway condition

(reading an erased tape).

3) PE only, multi-track dropout.

4) PE only, uncorrectable parity error.

5) PE only, non-zero character in

postamble.

6) Excessive skew.

7) PE only, loss of data envelope prior

TO postamble detection.

8) Vertical parity on cable in error.

9) NRZ only, vertical parity error on

data character.

10) NRZ only, longitudinal parity error.

11) NRZ only, CRCC parity error.

12) NRZ only, improper record format.

13) NRZ only, CRC error.

—



11

12

13

14

[ID BURST

CORRECTED

PAR ERRCR

WRITE

PROTECT

ODD RECORD

READ

PE only, set to one if the unit detects

an identification burst on a forward

motion command from load point.

lf detected during a READ command, the

tape media was written by a phase-

encoded transpor7.

A write command (write or write file

mark) issued at load point will cause

The unit to automatically write an ID

Burst.

PE only, if this bit is a one after a

write command, the parity error flag

wiil also be set to a one and the

software should backspace and re-write

the record.

lf it occurs after a READ command, it is

not necessary to re-read the record, the

error is probably caused by the media

itself (such as dust, slightly damaged

tape or it was poorly written), and the

data has been corrected.

A write ring was not installed on the

Tape reel.

An odd number of characters were read

within the record.



15 READY - The selected tape unit is ready. The

following conditions must be satisfied

before this bit is a one:

1) Unit is online.

2) Not rewinding.

5) Controiler is not busy.

4) Ready line from unit must be received.

5) Selftest is done.

6 .6 DIB - READ CURRENT ADDRESS
FE te ae

DIBF AC,MTA

O 1 2 3 4 5 6 7 8 9 10 141 12 13 #14 #2415
~ S —y

0 1 1 AC 0 1 ty F DEVICE CODE :

0 1 2 3 4 5 6 7 8 9 10 114 #12 13°14 «15
Ree i ore 

tn.

0 CURRENT CONTENTS OF THE ADDRESS COUNTER |

The seleted accumulator wil! contain the current contents

of the address counter after the execution of this

instruction.

READ WRITE RECORD - Contains the memory address to

where the next data word transfer

will take place. The memory

address counter is incremented

by one after each data channel

transfer.



~J

SPACING FORWARD/REVERSE - The address counter becomes

a record counter on a space

forward or reverse command. The

difference between the contents

of the counter before and after

the space command will indicate

the number of records spaced over.

DIC = READ CHECK CHARACTERS (MAINTENANCE USE ONLY)

DiCF AC,MTA

0 1 2 3 4 5 6 7 8 9 10 411 12 13 #14 «15

: : | |
Q 4 1. AC od QO 1. FO DEVICE CODE |

Oo 1 2 3 4 5 6 7 8 9 10 141 #12 13 14 «15

CRCC ! LRCC

This command is useful for testing to make sure that a

NRZ drive fis generating the proper check characters. The

check characters will be available (NRZ Only) after every

read record command. This command will only be necessary

for diagnostic purposes. Since a phase encoded drive does

use check characters, a DIC will simply transfer the last

two characters read from a record into the selected

accumulator,



COMMAND DESCRIPTIONS

READ

DOA Command is read and a start pulse was issued.

Stary sets busy, coupler then sends a read forward command

to the tape unit. Tape unit will ramp up to speed and

transfer data to the coupler when it reaches the data

field. Every two bytes sent by the unit will be transferred

to the mini'ts memory as one complete word. After the

transfer the address and word counter will increase by one.

Tape motion will continue until a record GAP is reached

(unless "ON THE FLY" is achieved). Word transfer to the

mini continues until the word count limit is met or the

last word of the record is sent via the data channel.

lf the record is a file mark, tape motion will cease and

no data transfers on the data channel will take place.

Done will set when the command is finished or an error

has occurred.

Possible Errors:

1) Selected unit is not ready (rewinding, off line

coupler busy or drive not in system.

2) Hard or corrected error.

3) Data Late.



NOTE: REA LOOK AHEACG FEATURE

The probability of one Read record command following

another is very high. To take advantage of this likeli-

hood, the 130, once a Read command is received, will

issue a second Read Command to the drive. This feature

dramatically increases the amount of time that the mini-

computer nas to issue the actual Read Command. (The gap

length, record postamble and 1024 character buffer is what

contributes to the extend time.)

lf the next command was not a Read, the coupler will abort

the Read Look Ahead and reposition the tape and execute

The desired command.

In all cases the Read Look Ahead feature is transparent

to the User. It is accomp!|ished automatically by the

coupler.

WRITE

A Write Command is issued by doing a DOA with a Start

Pulse,

Busy sets and the coupler asserts a write forward command

to the tape unit. Tape unit ramps up to speed and continues

to write bytes of data until the word count limit is reached

and the FIFO is empty. Data channel operation is the

Same aS a read except words are read from the mini's

memory instead of written after the last byte is written.

The tape unit will write its format data (postamble if

PE, CRC/LRC is NRZ) and record gap if "ON THE FLY"

is not achieved, tape motion will cease.



8.

Done wili set when the command is finished or an error has

occurred.

Possible Errors:

1) Same as Read Command.

NOTE: Since, normally, a Read or Write Command wil

ultimately result in data channel activity, it is

imperative that the word counter (DOC) and address

counter (DOB) are initialized prior to the start pulse.

WRITE END OF FILE

8.

Start will set busy (illegal and done sets if no write

ring) and the tape unit will move forward and write one

file mark.

PE FORMAT - A gap approximately 3.5 inches long before

the file mark followed by a record gap.

NRZ FORMAT - A single character record with bits

in tracks 3, 6 and 7 set for both the data

character and the LRCC. The CRC character

will contain all zero bits.

Done sets when the command is completed.

REWIND

Start does not set busy, selected tape unit will rewind

at high speed. The unit will not be ready until the tape

is stopped at the BOT marker. Other units are available

for commands while this unit is rewinding. Done does not

set when command {fs completed.



SPACE FORWARD

When start sets busy, forward tape motion starts. When

unit reaches a record gap the coupler then makes the decision

whether to continue onto the next record gap or to stop

tape motion. It will stop under any of The following

conditions - word count overflowed, file mark was

detected or tast record spaced contains EOT marker. The

word counter should be loaded with two's complement of

the desired number of records to be spaced prior to start

pulse. The maximum number of records to be spaced is

4095 (64K is optional). Done will set after command

completion and the file mark status bit will be set if

a file mark was encountered. If the drive is a streamer

Type, high speed will be selected automatically after four

records. This greatly increases file access time.

SPACE REVERSE

Start sets busy. If the selected tape unit is at load

point, no tape motion will take place. Done and illegal

will set. If not at a load point, tape motion wil

continue until the word count overflows, a file mark

is encountered or load point is reached. The word counter

is handled the same way as the space forward command.

When the command is completed, Done will set. I!f the

coupler is connected to a streamer type of drive, high

speed will be selected automatically after ten records.

Or ! on



8. ERASE

When start se7vs busy and a write ring is on the reel,

the tape unit will erase approximately 3.5 inches of tape.

The amount of tape erased varies somewhat with different

drive manufacturers. Refer to the drives manual for the

actual amount. Done sets when the command is completed.

DATA CHANNEL OPERATION (RESULTING FROM A READ OR WRITE COMMAND)

Data Channel Operations take place during a read record

(providing an end of file is not encountered) or write

record. The word counter and address counter must be

initialized before a start function (DXX S AC,MTA) is

asserted (see 6.3 DOB and 6.4 DOC). If a legal (see

DIA Status Bit 3) read or write command was issued prior

to a start function, tape motion will commence. Data

transfers will be encountered between the minicomputer

and the magnetic tape drive. One data channel request is

issued for every word (16 bits) transfers on the drive

end. If the mini cannot respond to a request before the

next word is tranferred by the drive, the coupler will

store it into a FIFO buffer until the request is acknowledged.

The size of the buffer covers the data channel latency

period. But, if for some remote chance that the buffer

overflows, the coupler will then abort the command and set

done, error flag and data late (see 6.5 DIA). For each

word transferred via the data channel, the word counter

and address counter will increase by one data channei.

Transfers will continue until the word counter overflows

Or an end of record is reached on a read command. A maximum

word count may be used for a read command if the record

» e 1
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~~ STREAMING MODES

The most important issue when referring to streaming, is

the term "RE-INSTRUCT PERIOD". This is the amount of

time the specific mag tape drive gives the controller to

assert the next command before tape motion stops. If

The next command issued (provided it is of the same type

and direction) is met, tape motion will continue at the

Same rate for the next record. This is normally referred

tO as "ON THE FLY" operations. If "ON THE FLY" js not

established, then it is referred to as start/stop action

(tape motion ceases within record gaps). With vacuum

column or tension arm mag tape drives, start/stop times

are rather fast In the order of about 8 millisec. However,

with streamer drives, the high cost mechanisms necessary

for fast start/stop ramp times are eliminated. Hence,

start/stop times may take more than one second. If the

next command is not issued during the re-instruct period

with a streamer drive, it will then enter what is called

a repositioning cycle. This cycle is necessary because

the streamer cannot stop within the nominal inter-record

gap length (approx. .6 inches). Therefore, after it

decelerates forward it must accelerate in reverse, and

finally decelerate in reverse. The repositioning cycle

is longer the faster the tape speed, therefore, most

streamers offer a low speed (25 IPS or 12.5 iPS) along

with the high speed (100 IPS).



lf the proaqram that is controiling the data transfers to

the mag tape does not issue commands during the normal

re-instruct period, repositioning takes place. Options

are available to remedy this situation to extend the

re-instruct period. One option would be to use a lower

speed. Another would be to lengthen the record gap after

awrite command, but this would sacrifice media (which

may prove to be useful providing the gaps are not too long).

RE-INSTRUCT TABLE

CIPHER RE-INSTRUCT TIMES:

SPEED GAP LENGTH RE-INSTRUCT TIME

25 IPS NORMAL (.6") 16 MS

100 IPS NORMAL (.6") 4 MS

25 IPS VAR. LENGTH UP TO 4 SEC.

100 IPS VAR. LENGTH UP TO 4 SEC.

KENNEDY RE-INSTRUCT TIMES:

SPEED GAP LENGTH RE=INSTRUCT TIME

12.5 IPS NORMAL (.6") START/STOP ONLY

100 IPS NORMAL (.6") 4.5 MS

100 IPS LONG GAP (1.2") 10.5 MS
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The user must correctly specify the Tape Coupler Name

at Sysgen time. The correct Tape Name depends on the

Operating System and whether you are running with

The coupler set as a 130 or as a 130A. The situation

CS! Tape Coupler 130 is MTX.

CSI Tape Coupler 130A fs not supported.

AQS Sysgen - CS! Tape Coupler 130 is MTA,

CS!| Tape Coupier 130A is MTC,

Tape Coupler 130 is not supported.

CSI Tape Coupler 130A is MTC.

Other - CS!i Tape Coupler 130 should be the same

| as the emulation 6021.

- CSI Tape Coupler 130A should be the same

as the emulation 6125.

8.0 SYSTEMS GUIDELINES

8.1 SYSGEN CONSIDERATIONS

is as follows:

RDOS Sysgen -

AOS/VS Sysgen - CS!

8.2
Ee ae | te, a eR te

STREAMING MODE UTILITIES
FP he RE OT ae NA PE

CSI provides utility programs which can help optimize

the performance of streaming tape drives. These utilities

are supplied on the M242 tape from Custom Systems. Please

refer to Section 4 for information on loading these

programs onto your disk. For Cache or Start/Stop drives,

these utilities are not useful and you should skip the

rest of this section unless you have a streaming tape drive.

To decide how and when you want the streaming mode set,

you should refer to the Performance Chart at the end of

this section. For a particular System Tape Routine and

your drive speed, the Chart shows the most efficient

set of parameters to select. The programs described

)
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8.

speed and 'nter-record gap to pre-defined values. The

default settings are low speed and nominal gap. Be aware

That resetting the CPU will cause any tape settings to

be lost. Thus any time the CPU is reset it is Initially

set for low speed and nominal gap.

RDOS EXECUTABLE UTILITIES

There are five utility programs which run under RDOS.

The programs will set the tape drive as follows:

LNG = Low Speed, Nominal Gap

LDG75 = Low Speed, Dynamic Gap 75 MS, Min Gap Nominal

HNG = High Speed, Nominal Gap

HDG75 = High Speed, Dynamic Gap 75 MS, Min Gap Nominal

HMG90 = High Speed, Dynamic Gap 300 MS, Min Gap 90 MS

There are three files associated with each of these programs:

Executable Program File (-.SV), a Text File (-.TX) which

describes the most recent configuration, and a Command

Line File (-.MC) which runs the program and displays the

configuration.

You must first load these programs from the M242 tape

onto your disk. After determining which program you want

To run, just enter the program name.



2. AOS EXECUTABLE UTILITIES

2.

There are five utility programs which run under AOS.

The programs will set the tape drive as follows:

LNG = Low Speed, Nominal Gap

LDG75 = Low Speed, Dynamic Gap 75 MS, Min Gap Nominal

HNG = High Speed, Nominal Gap

HDG75 = High Speed, Dynamic Gap 75 MS, Min Gap Nominal

HMG90 = High Speed, Dynamic Gap 300 MS, Min Gap 90 MS

There are three files associated with each of these programs:

Executable Program File (-.PR), a Text File (-.DC) which

describes the most recent configuration, and a Command

Line File (=.CLI) which runs the program and displays the

configuration.

You must first load these programs from the M242 tape

onto your disk. After determining which program you want

to run, just enter the program name.

STAND-ALONE UTILITY

TAPEMODE is a stand-alone utility which will configure

the Coupier without having to use an Operating System.

This is useful prior to running DG stand-alones, such

as PCOPY. TAPEMODE will configure the MT130 Coupler

to any desired configuration.

To use TAPEMODE, load the program from M242 tape or disk

(see DSP Generai Information Section 4). First you must

answer the questions to configure the Coupler as desired.

After the tape has been configured, TAPEMODE asks for the

device code for re-booting. The auto-boot function is

provided to prevent the operator from inadvertently

{ —
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ho OTHER OPERATING SYSTEMS

-)

The user must create programs to configure the Coupler

or a specific configuration must be added to the drivers.

A Data Out A (DOA) instruction with the desired configuration

bits set in the proper accumulator is all that is needed

to configure/re-configure the Coupler. The DOA instruction

is fully described in Section 6.2.

USER-WRITTEN PROGRAMS

lf you have non-DG tape utilities which do not keep the

drive streaming (drive repositions), then the following

could be done.

For Streaming on Writing - Increase gap dynamically

For Streaming on Read -~ Increase minimum gap length

when writing

lf in High Speed - Switch to low speed

NOTE: Increasing the gap length will use additional tape.

8-4



8.4

RDOS

RDOS

RDOS

RDOS

BURST

AQS

AOS

AQS

PCO “<

PERFORMANCE

MDABS

MDSAVE

ETC.

XFER

DUMP

LOAD

FDUMP

FLOAD

DUMP

LOAD

COPY

DUMP

LOAD

CHART

25/100 TAPE

Low Speed

Nominal Gap

Low Speed

Dynamic Gap

75 MS

Low Speed

Dynamic Gap

75 MS

Low Speed

Nominai Gap

High Speed

Dynamic Gap

75 MS

Low Speed

Nominai Gap

Low Speed

Dynamic Gap

75 MS

High Speed

Nominal Gap

12.5/100 TAPE

Low Speed

Nominal Gap

Low Speed

Nominal Gap

Low Speed

Nominal Gap

Low Speed

Nominal Gap

High Speed

Dynamic Gap

75 MS

Low Speed

Nominal Gap

Low Speed

Nominal Gap

High Speed

Nominai Gap
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