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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 can not be eliminated by use

of the following service instructions and technical advise is required,

please phone the Custom Systems sales department (612-941-9480) 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.

If controller malfunction is suspected, the use of test software is needed

to determine if the controller is the problem and what in particular is

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 Material Authorization.

Before returning a product to Custom Systems for repair, please ask our

sales secretary 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 Material Information.

Information concerning the problem description, system configuration,

diagnostic program name, revision level, and results, i.e., error program

counter number should be included 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.





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, paper work, 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 Data Channel Sync. Controller

Should be obtained by performing the following tests. (Include error program
counter #'s and accumulator contents if applicable).

TEST RESULTS

4015 CCT Diagnostic

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 mat-

functioning board.

1. Does in) problem appear to be intermittent or heat sensitive? (If yes,

explain).

2. What operating system are you running under? (AOS RDOS, DDOS, DTOS).

3. Describe the system configuration (i.e., peripherals, I/0 controllers,

model of computer, etc.

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

To be filled out by CUSTOMER:

Model #:

Serial #:

RMA #:

Returned by:

(company name)





WARRANTY

The Custom Systems' Model 340 Data Channel Sync Controller is warranted

against defects in material or workmanship for a period of one year from

the date of shipment. Defective units covered by this warranty shall be

returned to Custom Systems prepaid. Upon Custom Systems’ confirmation of

the defect, the defective parts or the entire unit shall be repaired or

replaced and returned to the Purchaser.

SERVICE

Service of Custom Systems’ products is provided at our Minneapolis facility.

Products returned to the factory are in most cases repaired and shipped

within two days. Service at the Purchaser's facility is also available on

a time and expenses basis.

Service of the product by a Purchaser or by skilled personnel in the

Purchaser's locale following the warranty period is facilitated by the

complete package of documentation provided with each unit.
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Section 1.0 General Description

Custom Systems' Data Channel Synchronous Controller Model 340 provides

complete full-duplex interfacing between a Data General Nova line computer

and a Bell 201, Bell 301 or equivalent synchronous data set (modem). The

unit occupies one subassembly slot in any Nova-line computer chassis.

Data transmission and reception is in synchronous serial form at a

maximum rate of 50K BPS (bits-per-second), and operation may be half or full

duplex over 2 wire dial-up or 4 wire dedicated phone lines. Full modem

control capability is provided to accomodate manual or automatic answer data

sets.

The controller features automatic line synchronization, parity genera-

tion and checking and end-of-transmission detection. Sync and EOT (end of

transmission) characters for the receiver are programmable and are determined

by the program. The unit accomodates character widths of 6, 7 or 8 data

bits, plus an optional parity bit (odd or even), for maximum character widths

of 9 bits.

Data transfers between the controller and computer memory are handled

automatically by the Nova's direct memory access facility (data channel)

after block transfer initialization by the program. Seperate channels are

used for transmitted and received data.

Also featured is an internal clock which allows data exchanges to be

timed by the controller for use with an externally clocked data set or a

data link operated without a data set. Five speeds are available from 2.4K

to 38.4K BPS.

All data set interface signals are +12 volt EIA standard No. RS-232C.

section 2.0 Installation

This section provides information for installing the Model 340 Data

Channel Sync Controller. Inspect the controller board for any in-transit

damage. Contact the carrier and Custom Systems if any damage is discovered,

Specifying the nature and extent of the damage.



Section 2.0 Installation (continued)

Included with the controller board are the following accessories:

1-Back panel-paddle board internal cable

1-Paddle board test plug

1-Paddle board to data set cable (optional)

Section 2.1 Controller Installation

Before installing the controller board in the computer chassis, be

sure the switch and jumper configuration on the controller board is set to

provide the proper device code, character size, parity selection, EOT

character enable/disable selection, and internal clock speed if used (see

Section 5.0).

Install the controller board by inserting it into one of the available

input/output slots in the computer chassis. Be sure it is seated properly

by pressing in the insertion levers until they are flush with the front

board edge.

Section 2.2 Cabling

Using the back panel-paddle board cable, position the block connector

over the corresponding row of back panel pins for the slot containing the

controller board, aligning the arrow on the block directly above pin B69.

Press the connector securely over the pins. Mount the paddle board to the

external connector mounting bolts, provided on the computer frame, with

stand-offs set between it and the back panel or the next paddle board

connected. Mount it with the signal tabs away from the back panel and the

ground tabs (those which are all connected together) towards the back panel.

Using the paddle board to data set cable, fasten the 50 pin connector

to the paddle board. (Tabs on the paddle board are numbered 1 through 50,

bottom to top on the side facing away from the back panel.) Secure the

cable to the computer frame using ty-wraps. Connect the 25-D connector at

the other end of the cable to the data set used and fasten securely with

the holding screws.



Section 3.0 Controller Operation

The Model 340 Data Channel Sync Controller consists of two seperate

interfaces: the receiver (SCR), and the transmitter (SCT). Each portion

connects seperately ta the Nova data channel. Device codes for the re-

ceiver and transmitter are 40 and 41, respectively. Additional controllers,

if installed, use device code pairs 42-43, 44-45..... 74-75. In each case,

the receiver uses the even code, the transmitter the odd code.

The receiver portion of the circuitry assembles a serial bit stream

from the data set into characters which are then stored, 2 characters per

word, in the computers memory for subsequent processing. The transmitter

portion of the circuitry disassembles a memory word into a bit stream which

is sent serially to the data set.

All transfers between the controller and memory are in full words

containing two characters right-justified in each byte; e.g., 6-bit charac-

ters would be in bits 2-7 and 10-15 of a memory word. The transmitter

takes two characters from the appropriate bits of each word from memory and

transmits them, first the right byte and then the left byte. The receiver

assembles each pair of characters into the appropriate bits of a word, right

to left, for storage in memory. Characters are transmitted and received

serially with the least significant bit first (i.e., bit 15 and bit 7).

Characters may contain 6, 7 or 8 data bits, plus one parity bit (odd

or even), or no parity. Character format for transmitter and receiver are

seperately selectable (Section 5.0).

The parity generation logic automatically appends a parity bit following

the last (most-significant) bit of each transmitted character, and the parity

checking logic automatically strips the parity bit from the received characters

and checks for errors.

Data transfer may be in blocks of up to 4096 (octal 10000) Words for

receiver or transmitter. Data transfer begins with at least 2 sync characters,

and may end with an EOT (end of transmission) character. These two characters

are defined for the receiver by the program with a DOA, SCR instruction.



Section 3.1 Receiver Operation

To set up the receiver to handle incoming date, the program must:

specify a sync character, supply an initial memory address for data words,

either supply a specific word count or specify an EOT character and a

word count large enough to handle the entire message, and issue a start

command.

Setting SCR busy causes the receiver to monitor the incoming bit

Stream continuously until it successively receives two of the sync characters

defined by the program, synchronizing the receiver to the bit stream.

The receiver then ignores additional sync characters until some other

character is received; it begins to assemble pairs of characters into

words for transfer to the memory locations specified by the address counter.

Since reception is serial, the data channel has one-half bit time in which

to respond to a request before information is lost; if the channel is late,

"TIMING ERROR" sets, but reception continues. If the receiver is so

configured, "PARITY ERROR" sets if a character with incorrect parity is

received, and reception continues.

If the controller is set for EOT-found enable, and the EOT character

defined by the program appears in the input, the receiver accepts one

more character, stores the final word (one or two characters) in memory,

and terminates reception. The EOT character is stored. If the controller

is set for E0T-found disable, the receiver will not recognize the EQT

character, and reception will continue until a word count overflow occurs.

If no EOT character appears, reception will end with word count overflow.

At termination of reception, the receiver clears BUSY and sets DONE,

requestion an interrupt.



Section 3.2 Transmitter Operation

To set up the transmitter to send data, the program must: supply an

initial memory address for data words, supply a word count, and send a start

command.

Setting SCT BUSY causes the transmitter to raise the Request To Send

Signal. When the local data set returns the Clear To Send signal, the

transmitter requests a data channel access for the first word and begins

sending the pairs of characters taken from the memory locations specified

by the address counter. Since transmission is serial, the data channel has

one bit time in which to respond to a request before sync is lost; if the

channel is late, XMIT ERROR sets and a garbled pair of characters may be

Sent. Transmission continues to guarantee eventually reaching an EOT character

at the end of the block.

If no errors occur during transmission, the word counter overflows as

the last word is received from the channel; overflow clears BUSY and sets

DONE, requesting an interrupt, even though the transmitter has one more

word to send. The program then has two character times to supply a new

initial address and word count and restart the transmitter before losing

sync. If the transmitter is not restarted within this time, the Request

To Send signal to the data set is dropped, and sync must be reestablished

by transmitting a succession of sync characters before further data

transmission can take place.

Section 3.3 Automatic Answer

The controller includes circuitry that allows the computer to answer

incoming calls if the local data set is so configured. The program can

sense data set control lines through use of bits 11-13 of the receiver

Status word. Status bit 11 (Carrier Detect) indicates that a carrier is

being received from the remote station; bit 12 (Data Set Ready) indicates

the local data set is connected and is capable of handling data.



Section 3.3 Automatic Answer (continued)

The program detects a ringing signal from a remote station by periodically

examining bit 13, the Ring Indicator. The program answers a call by sending

a Data Terminal Ready signal to the local data set; the program must also

dismiss the call when completed.

Section 3.4 Internal Clock

The controller board Featured an internal clock to allow data exchanges

to be timed when operating with an externally clocked data set or when a

data link without a data set is used. The following speeds are available

and are selectable via switches on the controller board (refer to section 5.0).

2409 baud

4800 baud

9600 baud

19,200 baud

38,400 baud

Section 4.0 Programming

The instructions for the 340 Data Channel Sync Controller are in the

Standard I/0 format. The primary device codes of receiver and transmitter

are 40 and 41, and the mnemonics are SCR and SCT, respectively. The priority

mask bit is 8 for both SCR and SCT.

Data channel transfers for both received and transmitted data contain

two characters per word and are arranged as follows:

LEFT BYTE RIGHT BYTE

MSB LSB} MSB LSB

01234567 891011 12 13 14 15



Section 4.1 Receiver Instructions

DOA <f> ac,SCR Defines the receiver sync and termination (EOT) characters

on according to the following format:

: SYNC TERM, (EOT)
> = a—_r ~~:

DOB < f> ac,SCR Loads the receiver address counter.

De TS ac,SCR Loads the receiver word counter. Count loaded is in 2's

OO complement form and a maximum block size of 4096 words

(ac = 000000) may be loaded.

0 0 0 0 RCV WORD COUNT (2'S COMP.)

i i 1 , i \ 4 { { { i \ i
aGURY +—+—__+—_—_+——-++ FN

012 3 4 5 6 7 8 9 10 11 #12 #13 «+214 «+215

DIA cf? ac,SCR Reads the receiver status word as follows:

DY RT RT RR
Ci S P| TY

0,0,0,000,9,0,0, 0, Of Of Ri Tf FFE

0 1 2 3°4 5 6 7 8° 9°10 11 12 13 14 °«21

BIT FUNCTION

1] Co-Carrier On-A carrier is being detected at the data set.

12 DSR-Data Set Ready - The data set is ready to accept data.

13 RI-Ring Indicator - The data set is receiving a ringing signal.

14 RPE-Receiver Parity Error - A character with incorrect parity

has been received.

15 RTE-Receiver Timing Error - The computer data channel has

failed to respond in time to a request for access by the

receiver and incoming data has been lost.

(7)



Section 4.1 Receiver Instructions (Continued)

DIB fF > ac,SCR Reads the receiver address counter.

Section 4.2 Transmitter Instructions

DOA EY ac,SCT Controls the data Terminal Ready line to the data set

as follows.

\ 0 ; ore |
0 "14 15

Bit 15=1 DTR sets

Bit 15=0 DTR resets

DOB <i? ac,SCT Loads the transmitter address counter.

DOC <i> ac,SCT Loads the transmitter word counter. (See receiver

oS instruction for format.)

DIAC £ > ac,SCT Reads the transmitter status word as follows:

T

! \ E
0° " 14 15

BIT FUNCTION

15 TE-Transmitter Error - The computer data channel has failed to

respond in time to a request for access by the transmitter.

DIB <i> ac,SCT Reads the transmitter address counter.



Section 5.0 Configuring Operating Parameters

The following tables are used to set switches and jumpers on the

controller board for selection of:

Device Code

Transmitter Character Size and Parity

Receiver Character Size and Parity

Internal Clock Speed

EOQT Character Found Enable/Disable

Refer to Figure | in locating the switches and jumpers on the controller

board.

For Switches, For Jumpers,

0 = open : QO = jumper out

C = closed C = jumper in

X = don't care X = don't care

TABLE 1 DEVICE CODE SELECTION

Receiver

Device

Code SWI-1 SW1-2 SW1-3 SW1-4

4x C C

5X C 0

6X 0 C

7X 0 0

XO | C C

X2 C 0

X4 0 C

X6 0 0



Section 5.0 Configuring Operating Parameters

TABLE 2 INTERNAL CLOCK SPEED SELECTION

BAUD

RATE SW2-4 SW2-5 SW2-6 SW2-7 SW2-8

2.4K 0 0 0 0 C

4.8K 0 0 0 Cc

9.6K 0 0 C 0

19. 2K 0 C 0 0 0

38.4K | 0 0 0 0

TABLE 3 EOT CHARACTER FOUND ENABLE/DISABLE

SW2=1 SW2-2

0 C FOR EOT-FOUND ENABLE

ae 0 FOR EOT-FOUND DISABLE



Section 5.0 Configuring Operating Parameters (continued)

TABLE 4 RECEIVER CHARACTER SIZE AND PARITY SELECTION

JUMPER CHARACTER FORMAT

6 7 _8 6+P 7+P S+P

5900 C 0 0 0 0 of

J901 0 c | ¢ C C C !

5902 0 c 1: o ?! ¢ ! 0 0 )

3903 C 0 | oO; 0 3 0 O |

5904 0 ci oO | 0 0

_ 5905 c i 0 0 ¢ oo | 0

3906 3 0 0 0. 0 : 0 | C

5907 : 0 0 ' Cc COO : C 0

5908 ' 0 oc 0 ig 9

3909 0 0 0 0 : 0 | 0

' 3910 : 0 0 0 0 < o ! ¢

: J911 0 : 0 . Cc (0 , 0 2 0

? J912 C : Cc 0 | C : C : 0

} 391202 : C : Cn? | See table 5

(11)



TABLE 5 RECEIVER PARITY SELECTION

JUMPER PARITY

NO SUPPRESS
PARITY ODD EVEN EOT PARITY

J1201 X Q C X

J1202 C 0 0 X

J1203 X C 0 X

J1204 X X X C



JUMPER

TABLE 6 TRANSMITTER CHARACTER SIZE AND PARITY SELECTION

FORMAT

6+P 7+P GtP

J601

J602

J603

J604 oO jo jo [OO 1
605

J606

607 oOo jo jo | Oo |O JO [OQ JTM
608

J609 oO JO jo jo Jo JO JO jo oO jo
J610 o

J611

J612 oOo |} O [PO [CO IS) mo 10O [CO 10 |}O |EO 1O TO oO jo Jo |->
J613 Oo |O |© oO

J614 oOo jo jo 1O JO Jo JO [OD [OO [Oo
615 Oo Oo jo |} OoO | O [TO [oO WO [CO jo TO |O |CO |COO [Oo GD jo JO jo [rm JO 1O Jo Jo |r |r lo Jo Jo |o
J616

J617 Oo |O |S
J618

J619 Oo [Oo j;oOoO |oO |CO IM MO FO JO [oO [oO [oO PO jo [CO [ES
J620

J621 Oo {Oo Oo | O jo |S Oo [oO Oo jO jo Jo jr [Eo
J1207 O°

J1208 Oo {© oOo OD 1O Oo }FO FO TCO [EQ [CO |CO [oO



TABLE 6 (continued)

JUMPER FORMAT

6 / 8 6+P 7+P S+P

Ji21] X X X 0 C C

Ji212 X X X 0 0 C

J1213 X X X C 0 0

J1214 X X X C C 0

J1215 X X X C 0 0

1216 X X X C C 0

TABLE 7 TRANSMITTER PARITY SELECTION

JUMPER PARITY

ODD EVEN

J1205 0 C

J1206 C 0

1209 0 C

1210 C 0

(14)



6.0 SPECIFICATIONS

POWER REQUIREMENTS

Power is supplied by the Nova +5 Volt and +15 power supplies.

+5 Volt Input Current= 3.5A Max

+15 Volt Input Current= 30MA Max

COMMUNICATIONS INTERFACE

Communications with the data set is in accordance with EIA

Standard RS-232C levels.

Transmit

Mark -12 Volts Nominal

Space +12 Volts Nominal

Receive

Mark -3 to -25 Volts

Space +3 to +25 Volts

ENVIRONMENTAL

Operating temperature 10° to 40°C

Operating humidity 10% to 90% NC

Non-operating temperature -40°C to 55°C

Non-operating humidity 10% to 90%



7.0 INTERFACING

ALL SIGNALS ARE EIA STANDARD RS-232C

NOVA

BACK PANEL SIGNAL 50 PIN PADDLE BD {25 D_ (data set)

B50 Frame Ground ] ]

B53 Transmitted Data 46 2

B52 Received Data 45 3

B69 Request To Send 49 4

B54 Clear To Send 47 5

B40 Data Set Ready 4] 6

B50 Signal Ground ] 7

B38 Carrier Detect 40 8

B34 Serial Clock Transmit 38 15

B51 Serial Clock Receiver 44 17

B49 Data Terminal Ready 43 20

B36 Ring Indicator 39 22

B67 Internal Clock 48 24
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1 0 INTRODUCTION

1 1

The Custom Systems Model 110 Cartridge Tape Coupler (CTC)

interfaces any Data General Nova* or Eclipse* Minicomputer

to a Kennedy Model 6450 or 6455 1/4" Cartridge Tape System. It

offers the capability of storing up to 20Mb of data on a

600 foot cartridge utilizing a 4K word block size. The CTC

uses the Data Channel to transfer up to 4K word blocks of data

to or from the Tape System.

The Model 110 fully supports the Data General 9 Track Tape

Subsystem (6026) as well as all the disk back-up functions:

DUMP, F-DUMP, BURST, BACK-UP, etc.

Data is written on the tape in a true "serpentine" fashion

using 4 tracks. This, in effect, allows a 600 foot cartridge

to look like a 2400 foot continuous reel of tape. Track

management and all command functions are controlled by an on-

board Microprocessor for complete transparency to the operating

system.

FEATURES

- Microprocessor based design allows extensive self-test with

led indicator for visual fault isolation.

- Memory Addressing to 32K words.

- Transfer up to 4K word blocks.

- Supports two (2) Drives.

- Fully transparent to Data General operating Systems:

RDOS, AOS, etc.

*Trademark of Data General

1-1



| | FEATURES (continued)

- Emulates 6026 9 Track PE Tape Subsystem.

- Low power design requires only +5V.

]-2



2.0 SPECIFICATIONS

2.| PERFORMANCE

Recording Format

Transfer Rate

Tape Speed

Recording Density

Error Rates

Tape Length

Start/Stop Time

Start/Stop Displacement

2.2 INTERFACE

Cabling

Electrical

Receiver

Handshake

*Trademark of Kennedy

4 Track - Serpentine (See Appendix B)

24K bytes/sec, 192K bits/sec

Read/Write - 30 IPS

Rewind - 90 IPS

6400 BPI

Soft-1 in 10 ~ Bits

Hard-1 in 10!! Bits

300, 450 or 600 feet

Read/Write - 25 msec

Rewind/Search - 75 msec

Read/Write - .38 in,

Rewind/Search - 3.38 in,

10

Single 34 Pin Ribbon Cable

TTL (low true)

True = Low = .4V Max

False = High = 2.4V Min

Schmidt Trigger

Standard Kennedy Pico Bus*

2-]



2.3 POWER REQUIREMENTS

2.4

2.9

Drive

Controller

Power Supply

PHYSICAL

Dimensions

Weight

ENVIRONMENTAL

Operating Temp

Humidity

+5V - DC @ 2.5A (avg.) - 5A (dk)

+24V - DC @ 1.5A (avg.) - 3A(pk)

+5V @ 2.5A (max)

100W (max) Output

Drive - 4,5"H x 8.5"W x 17.5"D

Controller - 0.5"H x 15.0"W x 15.0"D

Power Supply - N/A

Drive - 8 Ibs./17.6 kg

Controller - 5 1lbs./I1 kg

Power Supply - N/A

Drive - 0° to 55°C

Controller - 0° to 55°C

Power Supply - N/A

Drive - 10% to 90% (non-condensing)

Controller - 10% to 90%

Power Supply - N/A

2-2



Upon arrival the package and board should be inspected for any

obvious damage. If any damage is apparent contact the carrier

and Custom Systems stating the nature and extend of the damage.

Since the CTC is a Data Channel Device its placement in the CPU

or Expansion Chassis is critical. The closer to the CPU, the

higher the priority guaranteeing minimal Data Channel latency.

Once a slot has been chosen, the board should be carefully

guided into the slot with the edges of the board resting in

the Card Guides on either side of the Chassis. When the board

meets the edge connector, the lock tabs are used in conjunction

with the two outside edges to provide additional leverage. Use

equal pressure on both lock tabs and seat the board firmly

3.0 INSTALLATION INSTRUCTIONS

3.1] INSPECTION

3.2 BOARD INSERTION

into the backplane connectors.

3.3 PRIORITY JUMPERS

With the board installed in the proper slot, two priority signals

are required to allow the CTC to communicate with the system.

These signals are Data Channel Priority In - (DCHPIN - A94)

and Interrupt Priority In - (INTPIN - A96). If any vacant slots

exist between the CTC and the processoyn priority jumpers must

be installed to maintain priority continuity between controllers.

To jumper across these slots, connect a jumper between A94 and

A93 (DCHPOUT) and between A96 and AQ95 (INTPOUT) of the vacant slot(s).

3-]



3.4

3.5

CABLING

The CTC requires only one external cable to interface to the Kennedy

Model 645X 1/4" Cartridge Tape Unit. This 34 Pin Ribbon Cable

connects the Drive to either Jl] or J2 on the handle end of the

CTC board. If the Drive is plugged into Jl it appears to the

operating system as Unit 0, plugging the Drive into J2 makes

it appear as Unit 1.

CAUTION: When installing cables, carefully check to be sure the

arrows on the connectors and cables match. If installed

wrong the units will appear not ready.

CONFIGURATION

The only configuration of the CTC is determined by the operating

system. If the CTC is being operated in an AOS environment cut J4,

(near Location L8) otherwise leave it in.

NOTE: With J4 cut one recoverable parity error will be seen when

crossing track boundries. This is considered a "soft error".
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4.0 ADDRESSING

The Cartridge Tape Coupler responds to Device Code 22. (Primary)

and 62, (Secondary). Jumper Jl (near Location C2) is used to select

between the two Device Codes as follows:

Jl - Qut = Device Code 22
8

J2 - In Device Code 62,

Two non-standard Device Codes are available for use in special

applications. These non-standard Device Codes: 20. (Primary)

60. (Secondary) are set up by removing Jumper J2 (near Location E2).

and following the procedure described above.

4-|



5.0 PROGRAMMING NOTES

5. | FUNCTION COMMANDS

Functions C (Clear) - Clears all error flags (except

EOT/BOT) and Done and Busy flags.

Resets the Command to Read and Select

Unit 0. Ifa CLR is issued during

a Command the operation is aborted

and Done is not set.

S (Start) - Clear all errors (except illegal),

Set Busy and Clear Done. Command

that was issued by a DOA, will be

executed.

P (Pulse) - Not Used

Mask Bit 10

9.2 INSTRUCTIONS

1) DOA(F) AC, MTA - SEND COMMAND -

Before execution, Accumulator AC should contain:

at 0 g}|9 {10 12113 14115
its =

TT TL . Unit Select 0 or |

N.U. - Must be 0

Command Select

O00 - Read
001 - Rewind

O10 - N.U.

O11 - Space Fwd

100 - Space Rew

101 - Write

110 - Write EOF

111] - Erase

Parity - Must be 0

N.U. - Must be O's
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5.2 INSTRUCTIONS (continued)

DOA(F) AC, MTA (continued)

NOTE: Command Default after a Clear or IORESET will be Read

Operation, Unit 0.

- The controller will only access two (2) drives,

Units 0 and 1. Only one command may be executed

at a time with the exception of rewind.

- If only one Drive is attached it should be Unit 0.

2) DOB(F) AC, MTA - LOAD STARTING ADDRESS -

Before execution, Accumulator AC should contain:

Data
071 15Bits =

T Starting Address
for Data Channel

Operation

Must be 0

NOTE: The contents of the accumulator is loaded into the Address

Counter of the controller, which is then used as a base or

Starting Address for subsequent Data Channel transfers.
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5.2 INSTRUCTIONS (continued)

3) DOC(F) AC, MTA ~ LOAD WORD COUNT -

Before execution, Accumulator AC should contain:

Data
0 314 15

Bits c

Ty Two's complement
of desired word

count

N.U. - Must be 0's

NOTE: Two's complement of the number of words to be transferred

during the next Data Channel operation.

- If a space FWD/REW Command is issued the above

accumulator should contain the two's complement

of the number of records to be spaced.

-~ The maximum number of words to be transferred or

records to be spaced is 4096.
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5.2

4)

INSTRUCTIONS (continued)

DIA(F) AC, MTA

Data

Bits

-~READ CURRENT STATUS -

Following execution, Accumulator AC will contain:

| 10 11 12 13 14 15

L

DATA BIT

0

SIGNIFICANCE

Unit Ready

homes (Odd Record

Write Protect

Corrected Error

N.U.

Bad Tape

9 Track

Load Point

File Mark

End of Tape

Parity Error

Density

Tl legal

Rewinding

Data Late

Error Flag

Attention Flag - The controller detected a

Data Late

Rewinding

rewinding.

condition requiring service.

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

1S a one.

Data Channel requests were not

honored in time, resulting in lost

data.

The Unit currently selected is
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5.2 INSTRUCTIONS (continued)

4) DIA(F) AC, MTA (continued)

DATA BIT SIGNIFICANCE

3 | Illegal - A start function was asserted

under one of the following

conditions:

1. <A Write, Erase or Write FM

issued with Write Protect on

(Cartridge Lock in "Safe" position)

2. Space Reverse issued at Load

Point

3. Space Forward, Write or Read

issued with Unit at EQOT

4, Unit was not ready

NOTE: No tape motion will take place and Done

will set

4 Density - Always a one.

5 Parity Error A Parity Error was detected by the

Drive on a Write or detected by the

Coupler on a Read operation.

6 End of Tape - The selected Unit is at or beyond

EOT - Space Reverse or Rewind will

clear this bit.

/ File Mark - The controller has detected or

written a File Mark.

8 Load Point - The selected Unit is at Load Point

(BOT).
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5.2 INSTRUCTIONS (continued)

4) DIA(F) AC, MTA (continued)

DATA BIT

9

10

11

12

13

14

15

9 Track

Bad Tape

SIGNIFICANCE

- Not used, but will be a one for

emulation.

- One of the following conditions

exist:

1. The Drive detected a CRC Error

on the Tape

¢. A faulty erase has occured

3. The Tape Cartridge is bad

NOTE: A re-try may correct the above problem

Not Used

Corrected

Error

Write Protect

Odd Record

Unit Ready

Always 0

If this bit is a one after a Write

Command the Parity Error Flag will

also be set to a one and the Software

Should backspace and rewrite the record.

The Tape Cartridge in Unit selected

is Write Protected.

An Odd Number of characters were

Read within the previous record.

The following conditions must be

Satisfied before the Unit is ready:

1. Tape Cartridge inserted and

properly loaded

The Drive/Formatter are functional

The Controller is not busy

The selected unit is not rewinding

Controller Self Test completeOm —- WW Po
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5.2

5)

INSTRUCTIONS (continued)

DIB(F) AC, MTA - READ CURRENT ADDRESS -

Following execution, Accumulator AC will contain:

Data

Bits
0} 1 15

YQ

qT Current Contents
Of the Address

Counter

Always 0

Read or Write Operation - Contains the Memory Address which will

be involved in the next Data Channel operation. This counter is

incremented by one after every Data Channel transfer.

Spacing Forward/Reverse - The Address Counter becomes a Record

Counter during Space Forward or Reverse operations. The difference

between the contents of the Counter before and after the Space

Command will indicate the number of records spaced over.
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The program specifies a two's complement word count and a Starting

Address. When Start sets Busy, tape motion begins. Data is then

transferred a byte at a time to the controller, which then transfers

data a word (2 bytes) at a time to the Mini's Memory. This operation

continues until it reaches the end of the record or the Word Counter

overflowed. If the record encountered is a filemark, Done sets and no

1. Unit not ready

Parity Error

Start does not set Busy. Selected Unit rewinds at 90 IPS and will

not be ready until it reaches Load Point. The operation takes from

| ms to 90 sec. The other Unit is available for commands while this

Unit is rewinding. Done will not set when the operation is complete.

6.0 COMMAND SUMMARY

6.1] READ

data is transferred.

Possible Errors -

2.

3. Bad Tape

4. Data Late

6.2 REWIND

6.3 SPACE FORWARD

The program specifies the two's complement of the number of records

to be spaced forward. Start sets Busy and tape motion begins. The

tape motion continues until one of the following occur:

1. End of tape was reached

@. A- file mark was detected

3. The specified number of records were spaced over

Done will then set.
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The program specifies the two's complement of the number of records

to back-up. Start sets Busy and tape motion will begin unless the

Drive is at Load Point, in which case Done and Illegal will set.

If not at Load Point, tape motion will continue until one of the

1. Load Point was reached

2. A file mark was detected

3. The specified number of records were spaced over

The program specifies a two's complement Word Count and a Starting

Address. When Start sets Busy, tape motion begins. Data is then

transferred a word at a time to the controller from the Mini's Memory.

The controller splits each word into two bytes and transfers them to

the Drive one at a time. This operation continues until the Word

Counter overflows or the Data Late condition occurs. If Write Protect

was one, both Done and I]legal will set and no tape motion will result.

1. Unit not ready

Parity Error

Data Late

6.4 SPACE REVERSE

foliowing occur:

Done will then set.

6.5 WRITE

Possible Errors -

2.

3. Bad Tape

4

6.6 WRITE END OF FILE

Start will set Busy, (unless Write Protect is on, which results in

Done and Illegal setting). Tape motion will begin and a file mark will

be written. Done sets when operation is complete.
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6./ ERASE

Start will set Busy (unless Write Protect is on, which results in

Done and Illegal setting) and the next three inches of tape will be

erased. Done sets when operation is complete.
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7.0 DIAGNOSTICS AND TESTING

The Model 110 Coupler comes with a Diagnostic and Reliability

Program both resident on a Cartridge shipped with the board.

The programs may be found on the tape in the following format:

File 0 ABOOT - Bootstrap Loader Program

File | DIRECTORY - List of Programs on the Tape

File 2 MT110 DIAG - Model 110 Coupler Diagnostic used

for testing and or trouble shooting

this specific board

File 3 UNIVERSAL - Mag Tape Reliability used for

REIT «Ss determining Reliability of Data

Written then Read

File 4 - All the previous files in a "DUMP"

format for storage on a disk

7.1 TESTING

This board incorporates an On Board Self Test which is done

automatically when the board is powered up. This test takes

approximately 2 seconds for a successful completion. If an

error exists on the board it will fail one of 5 tests. The

test that has failed will be reported to the user by a blinking

ted found on the left hand side of the handle. For example -

if Test 2 failed the led would blink 2 times, pause, and keep

repeating the process. If no error is found, the led will be on

for the duration of the Self Test. The Tests are:
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7.1

7.2

TESTING (continued)

NUMBER OF

BLINKS TEST DESCRIPTION

] Stack Memory Test - Checks stack and scratch

pad memory for the Micro-

processor

2 Done Test - Checks Done logic for

Data General hand shake

3 Increment Word - Checks word counter for

Count Test correct counting and that
overflow conditions occur |

4 PIO Test - Checks PIO for good

operation under interrupts

5 Checksum Test - Makes sure that the

| programmed memory is correct

DIAGNOSTICS

If the board runs Self Test but does not run with the system, run

MT110 Diagnostics. This test resides on File 2 of the diagnostic

cartridge supplied with the board. Upon loading of the program (see

Appendix E for Program Loading) the following message will be displayed:

- ....C.S.1..... MTI10 Diag. (Kennedy 1/4") Rev.0X

Mount a write enabled scratch tape, hit any key to cont

A Unit Request is made as follows:

Drive Unit #

Respond to the request by typing the number of the Unit you

want to test. (0 or 1)
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7.2 DIAGNOSTICS (continued)

A Request for Device Code is made as follows:

- MTA Device Code |

Respond to the request by typing either 22 or 62.

A Request to Modify the Soft Switches is made as follows:

- Set switch register to desired value, type CR to continue.

(Refer to diagnostic listing if you wish to modify.) (CR)

Run this Test until a Request is made to move Cartridge Switch

to write lock position. It is done as follows:

- Move Cartridge Switch to the safe position

Respond by not stopping the program, removing the cartridge,

moving the switch and reinserting the tape.

A Request then will be made to return the cartridge to the write

enabled position. This is done as follows:

_- Move Cartridge Switch off the safe position.

Reverse the previous instruction being careful not to stop the

program.

The test will then proceed to write to end of tape and print a

message as follows:

- End of Tape

- Cycle

- Pass |

After one pass is completed no more testing is done on the write

lock or EQT detection.

NOTE: To successfully run the tape diagnostic, the AOS Jumper (J4)

must be in.
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7.3 RELIABILITY

This program resides in File 3 of the Cartridge supplied with

the board. The test reads and writes data in random record

lengths, (Max 7 records), and random data patterns with all errors

being reported. This process is continued through the entire data

cartridge until EOT is sensed at which time the error history is

displayed along with a pass count. Before the test can be run, the

User must answer the questions in the Text. The questions are as

follows:

- ....C.S.I..... Multi-Mag Tape Reli Rev. OX

STARTING ADDRESSES:

500 - Reliability

501 - Interchange Test (Write/Read)

502 - Interchange Test (Read Only)

503 - Command String Interpreter

504 - Error Log Printout

Set Switch Register to desired value, Type CR to Continue

0123 4 5 67 8 9 10 11 #12 #13 #14 «+215

0000000000 0 0 0 0 0 40

(Refer to Reliability Listing if you wish to modify)

Reliability Test

Enter Device Code 22 or 62, followed by a CR (22)

Enter 0 to Test CRC (NRZI Only) 1 if not, followed by CR (1).

Mount Scratch Tape(s), enter CR to Continue (CR)

This test will print out any detected error whether it recovered or

not. If it recovered the error, it will print how many passes it

took to recover it. If it did not recover the error will print

“Hard Error" after the error report.

7-4



APPENDIX A: PERFORMANCE CHART

EXECUTION EFFECTIVE

RDOS DATA TIME IN RECORD TRANSFER *EFFICIENCY

UTILITY STORAGE MINUTES SIZE RATE

DUMP/LOAD 2.0 Megabytes | 24.5 min. 512 bytes | 1360 b/s 5.67%

FDUMP/FLOAD| 9.5 Megabytes 9.75 min. | 4096 bytes | 16.24 Kb/s 67.67%

BURST

DUMP/LOAD |10.5 Megabytes 9.5 min. | 8192 bytes | 18.42 Kb/s 76.8%

*Efficiency is a ratio of effective transfer rate divided by maximum

transfer rate.
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APPENDIX D: CABLING PINOUTS

PIN #

2

Hn >

12

14

16

18

20

22

24

26

28

30

32

34

DESCRIPTION

Formatter Clear

Command Request

Data Ready

Host Parity

Strobe

Command Busy

Data Busy

Formatter Parity

Data Bus

Data Bus

Data Bus

Data Bus

Data Bus

Data Bus

Data Bus

Data Bus 7

Cable Monitor

Nn OO FF W PO — @&

TO/FROM

COUPLER

From

From

From

From

To

To

To

To

To
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APPENDIX E: DIAGNOSTIC SUPPORT PACKAGE/GENERAL INFORMATION

BOOTSTRAP PROCEDURES

LOADING DSP FROM TAPE

1) Load DSP Tape Cartridge

2) Perform the following steps when the system has the program load option.
(If system does not have program load option consult processor manual )

A) Put 100022 or 100062 on console data switches 0-15.

B) Program Load. |

1) Press program load switch if front panel has switches.
2) DG virtual console, enter 100022L or 100062L (if 100062

first enter 100062 in ITA).

3) Point 4 virtual console, set switches or CPU board, enter
P22 or P62. |

3) Enter tape file number, followed by a carriage return of desired test.

4) If program is not self starting perform the following steps:

A) Front panel switches.

Put starting address on console data switches (0-15).
Press examine memory.

Put switch settings on console data switches (0-15).
Press continue.RPmwWwnMP — wn ne

B) Virtual console.

1) Front Panel Switches.

A) Enter switch settings in 11A through keyboard.
B) Enter starting address (XXXXR) through keyboard.
C) To change switch settings, enter break, change 11A through

keyboard, and enter PC address when break occurred. (XXXXR)
D) To continue on error halt, enter PC address (XXXXR).

2) Point 4.

A) Set switches on CPU board.
B) Enter starting address (JXXXXX).
C) To continue on error halt, enter PC address (JXXXXX).
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INITIALIZATION

fii 1/0 MODULE INITIALIZED

742 TEST SELB LINE SET. IF LINE SET IR-

RECOVERABLE ERROR. PROGRAM HALTS AT

HALT.

SELECT UNIT NUMBER

DEVICE CODE CHANGE

SET SOFT SWITCH REGISTERee Co
PRELIMINHEY TESTS

fad TEST AL - TEST SYSTEM SELD LINE.

fA22 TESTS Ae AND AE - TEST CONTROLLER BUSY

AND DONE STATUS.

23 TESTS Ad THRU AS - TEST FOR UNIT SELECT

BY LOADING AND TESTING THE MEMORY

ADDRESS REGISTER.

fa@4 TESTS AS THRU Ald - TEST FOR UNIT READY

ANG THE SETTING AND RESETTING OF BUSY

ANC DONE BY THE START COMMAND.

FIRST THPE MOTION

724 TESTS ALS AND AL6 - TEST REWIND AND

ERASE OPERATION AND STATUS.

FIRST DATA TRANSFER

440 TESTS A2@ AND Hel - TEST FOR TOTAL DATA

DATA WRITE WITH INTERRUPT.

f45 TESTS Ae? AND AZZ - TEST WRITE EVEN AND

O00 PARITY.

STATUS BIT TESTS

3 TEST Hed AND AeS - TEST FOR ILLEGAL

COMMAND STATUS BIT SETTING.

oJ

3

2, pote\e"s

7.2 TEST A26 - TEST FOR EGF STATUS BIT

SETTING.

rea. 4 «TESTS AZS THRU A S2 - TEST STATUS BITS

AND EMORY ADDRESS REGISTER DURING BACK

AND FORWARD SPACING.

DATH TRANSFER TESTS

?.64 TESTS A23 AND AS4 - TEST WRITE AND READ

IN (D0 AND EVEN PARITY.

762 TESTS AGS AND A6 - TEST WRITE AND READ

WITH DIFFERENT WORD COUNTS.

.6.4 TESTS A393 THRU A4i - TEST EOF WRITE AND

READ.

TESTS Aa8 THRU HOS - TEST FOR SPACING

ERRORS BY GENERATING NOISE WITH 1/0

COMMANDS.

* TEST Ad - TEST LONGITUDINAL PARITY

ERRORS BY WRITTING EVEN PARITY, ZERO

DATA PATTERNS.

WRITE LOCK TEST

THIS TEST DETERMINES IF THE CARTRIDGE SET TOU SAFE

HILL DISABLE THE WRITE. THIS TEST 1S ONLY

PERFORMED DURING THE FIRST FHSS AND CAN BE DE-

LETED BY SETTING SOFT SWITCH REGISTER BIT 15.

EMD OF THRE TEST

THIS TEST WRITES 4K BLOCKS FROM BOT TO EQT. DUR-

ING THE TAPE WRITE ALL ERROR STATUS CONDITIONS

ARE MONITORED. WHEN THE EQT SENSOR 15 DETECTED

THE WRITE OPERATION IS TERMINATED AND THE THPE IS

CORMANDED Ti REWIND. IF THE EQT SENSOR IS NUT DE-

TECTED THE WRITE WILL CONTINUE UNTIL THE THPE

ms,

ory ny
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CURES OFF THE SUPPLY REEL. THIS TEST CAN BE DE-

LETED BY SETTING SOFT SWITCH REGISTER BIT 14.

SUFT SWITCH REGISTER SETTINGS

SPMD 8

m3 SHITCH OPTIONS

DIFFERENT SHITCH BITS AND THEIR INTERPRETATION

AT LOCATION “SWREG" ARE AS FOLLOWS:

BIT QLTAL BINARY INTERPRETATION

VALUE = ¥ALUE

i4(E) Bee ENABLE WRITE TO EOT TEST

i INHIBIT WRITE TO EQT TEST

(Fy) Ben. ENABLE WRITE LOCK TEST

4 INHIBIT WRITE LOCK TEST

MUTE: SWITCH BITS i4 AND 45 CAN ONLY BE

ENABLED DURING THE FIRST PASS OF

DIAGNOSTIC. IF THE TESTS ARE TO

FERMED AFTER THE FIRST PASS. T

DIRECTLY ENTERED.

QPERATING PROCEDURES

4 PROGRAM LORD

LOAD THE PROGRAM BY USING THE BINARY LOADER.

2 STARTING ADDRESSES

oil DIRECT ENTRY TO OCTAL DEBUGGERCODT)

a8 START DIAGNOSTIC

ad DIRECT ENTRY TO WRITE LOCK TEST

He DIRECT ENTRY TQ WRITE TQ EQT TEST

43 PROGRAM OPERATION

3.3.1 THE FOLLOWING HEADER 15 PRINTED.

"C5. 0 NTdie DIAG CRENNEDY 4/4") REY xa"

“MOUNT A SRITE ENABLED SCRATCH THRE, HIT ANY KEY TO CONTINUE"

3.3.2 A UNIT REQUEST [5 MADE AS FOLLOWS:

“DRIVE UNIT #:"

RESPOND TO THE REQUEST BY TYPING A

UNIT NUMBER @ OF i FOLLOWED BY A

CARRIAGE RETURN.

3.3.3 A REQUEST FOR A DEVICE CODE 15 MADE

He FOLLOWS:

“HTA DEVICE CODE: *

RESPOND TO THE REQUEST BY TYPING EITHER

22 OR 62 ANY OTHER INPUT WILL CAUSE AN

ERROR,

33.6 HW REQUEST TO MODIFY THE SOFT SWITCH

REGISTER 15 MADE AS FOLLONS:

"SET SWITCH REGISTER TO DESIRED VALUE. TYPE Ck TO CONTINUE. "

THE PROGRAM WILL BE LOCKED IN THE MODIF-

ICHTION MODE. SET ALL BITS TO THEIR COR-

RECT STATE BY HITTING THE APPROPRIATE

KEY. TO TERMINATE THE SWITCH MUDIFICATION

MODE TYPE A CARRIAGE RETURN.

THE

U BE PER-

HEY CAN BE

ye

9.3.7 ITF A SYSTEM REAL TIME CLOCK IS NOT PRE-

SENT, THE FOLLOWING REQUEST WILL Be

PRINTED.

"TT0 BAUD RATE = 2°

RESPOND TO THE REQUEST BY TYPING THE

CORRECT CONSOLE DEVICE BAUD RATE FOR THE

1/0 TIMING CALIBRATION IF THE RESPUNSE
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IS 118 THE FOLLOWING REQUEST MESSAGE

WILL BE PRINTED.

"CONL' DASHER AT 118 BAUD = 16 BITS/CHAR"

"OTHERWISE = 11 BITS/CHAR. 2"

"# BITS/CHAR = 7"

RESPOND TO THE REQUEST BY TYPING 1@ OR

41.

THE DIAGNOSTIC TESTING WILL TEST THE

CONTROLLER AND SELECTED DRIVE. ALL Oe-

TECTED FAULTS WILL BE PRINTED AS SPEC~

IFIED BY SECTION 16 AND PROGRAM CON-

TROL 15 GETERMINEDRY THE SETTING OF THE

SOFT SWITCH REGISTER. EACH SUCCESSIVE

TEST ASSUMES THAT ALL PREVIOUS TESTS

HAVE PASSED CORRECTLY. BYPASSING A

FAILING TEST MAY LEAD TO CONFUSING

RESULTS ON SUCCEDING TESTS.

we bev! :
oO temt

ys Le. 3 WRITE LOCK TEST

THE WRITE LOCK TEST 15 ENTERED DURING

THE FIRST PASS OF THE DIAGNOSTIC OR BY

DIRECT ENTRY. THE SELECTED UNIT IS

TESTED BY ATTEMPTING TO WRITE WHEN THE

CARTRIDGE IS SET 10 SAFE. THE FOLLOW-

ING REQUEST 15 PRINTED AT THE START OF

THE TEST.

"HOVE CARTRIDGE SWITCH TO THE SAFE POSITION. DONT STOP THE PROGRAM. "

RESPOND TO THE REQUEST AS FOLLOWS:

NOVE CARTRIDGE SWITCH TO SAFE

WHEN THE DRIVE COMES READY, AN ATTEMPT

15 MADE TO WRITE A RECORD. IF THE WRITE

15 INHIBITED: THE FOLLOWING REQUEST 15

PRINTED.

"HOVE CARTRIDGE SHITCH OFF THE SAFE POSITION, “

MOVE SWITCH OFF THE SAFE POSITION

3.3.40 NRITE TO EOT SENSOR

THE TEST 15 PERFORMED DURING THE FIRST

PASS OF THE DIAGNOSTIC OR BY DIRECT

ENTRY. THE TEST WRITES 4K DATA BLOCKS

FROM BOT TO THE EOT SENSOR. ALL STATUS

BITS ARE EXAMINED DURING EACH WRITE AND

IF ANY FAULTS ARE DETECTED AN APPROPRI

ATE STATUS ERROR MESSAGE IS PRINTED. IF

THE EOT SENSOR IS NOT DETECTED THE WRITE

WILL CONTINUE UNTIL THE TAPE COMES OFF

THE SUPPLY REEL INDICATING THE ERROR. IF

THE EOT SENSOR IS DETECTED, THE FOLLOM-

ING MESSAGE IS PRINTED.

"END OF TAPE"

"CYCLE"

AFTER THE MESSAGE I5 PRINTED, THE DRIVE

15 COMMANDED 7O REWIND. WHEN THE REMIND

OPERATION 15 COMPLETE THE FOLLOWING MES-

SAGE 15 PRINTED:

"PASS 1"

PROGRAM ERROR DESCRIPTION

10.4 PRELIMINARY TEST ERRORS

THE FOLLOWING 15 A LIST OF PRELIMINARY CON-

TROLLER AND DRIVE ERROR MESSAGES.

164.4 BUSY AND DONE ERRORS
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“SELD LINE NOT RESET BY IORST, PO = RAXRX"

“BUS? FLIP-FLOP NOT RESET ERROR, PC = ¥XXX"

“BUSY FLIP-FLOP NOT RESET BY IORST, PC = XRaxx"

“BUSY FLIP-FLOP NOT SET ERROR, PC = xAXRK"

"DONE FLIP-FLOP NOT RESET ERROR. PC = XXKxX"

"DONE FLIP-FLOP NOT SET ERROR, PC = XAKKK"

i. 1.2 CONTROLLER DATA TRANSFER ERRORS

“SEND CLOCK BIT ON TOO LONG ERROR, PC = xARK"

“FIRST CHARHCTER TIME OUT ERROR, PC = XXAKX"

“DATA TRANSFER TINE OUT ERROR. FC = -AXKR"

“NO INTERRUPT ERROR, PC = XxAAA"

VTLEGAL INTERRUPT HITH MASK BIT SET, MASK = Xx, 7

Pr Aaa,

“TU SELECT ERROR, DIB COMMAND = AXASXA, PC = ARARKS
"MH REGISTER NOT RESET BY [ORST"

“BOOD HORT = saaass, BAD WORD = AKAKAX, PC = ARRAS

“AA REGISTER SETTING ERROR"

“GOOD WORD = Aaassa: BAD WORD = ARRKAR, PC

"INTH DEVICE CODE ERROR"
“DEVICE CODE = &&). UNIT DEVICE CODE = xx, PC = XRRAX"

de 2 SYSTEM ERRORS

THE FOLLOWING ERRORS OCCURE DURING COMBINED CON-

TROLLER AND DRIVE OPERATIONS.

je 2d DATA TRANSFER AND MA REGISTER ERRORS

"A REGISTER COUNTING ERROR®

“GOOD VALUE = Ax&x88, BAD YALUE = ARAAKK, PC = ARAAX"

“DATH COMPARE ERROR"

“DUOD WORD = ANKAAA, BAD WORD = AXAXAR, 7

MEMORY ADDRESS = AAKARA, PC = SARAA"

i# 22 STATUS ERRORS

"EXPECTED STATUS = AAARBA ACTUAL STATUS = XXXXxK, 7

Aaa

BAA

STATUS WORD

BIT DESCRIPTION

HNY ERROR: SET BY BITS 1 33 oh By an 8: 18: i¢

DATA LATE

REWINDING

ILLEGAL COMMAND

HIGH DENSITY

aee

Pe Bet Pele pale
a PARITY ERROR

EOT MARK SENSED

? EQF MARE SENSED

2 BOT MARK SENSED

3 3 TRACK TAPE

ii BAD TAPE

ii SEND CLOCK

de FIRST CHARCTER

12 WRITE LOCKOUT

id CRC ERROR

is UNIT READY

OTD a

SPECTRAL NOTES

i241 NEDIA SELECTION

iT 15 IMPORTANT TO SELECT A KNOWN GOOD TAPE WHEN

PERFORMING THE DIAGNOSTIC. ANY ERRORS CAUSED BY

THE MEDIA WILL BE CONSIDERED A CONTROLLER AND/OR

DREYE FAULT.

if 2 9 SCOPE LOOPS

WHEN A SCOPE LOOP 15 BEING IMPLEMENTED TO LOCATE

A FAILING MODULE AND FORWARD TAPE MOTION 15



awuE MT LIS

ud i USED. THE TAPE WILL COME OFF THE SUPPLY REEL IF

He i THE LOOP 15 ALLOWED TO CONTINUE. WHEN THE TAPE

He APPROACHES THE EOT SENSOR, ENTER THE ODT PROGRAM

ud BY TYPEING A CONTROL "0" CHARACTER, MANUALLY RE-

BS WIND THE DRIVE AND TYPE A “P CHARACTER TO CON-

Hit, i TINUE,

He i412. RUM TIME

HS THE PROGRAM RUN TIME 1S DEPENDENT ON THE

io i LENGTH OF THE TAPE.

if IT 15 RECOMMENDED THAT A

di i 268 FOOT CARTRIDGE BE USED TO FACILITATE A FHST

de j WRITE TO THE EQT SENSOR TEST.
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ITI:

} ICALB:

IDEL

2 THR:

2 ODT?

INLT?:

IDYI?:

ga TPL??:

m2 5

CHIR:

LCN:

INST:

@ DEVICE:

RECTR:

WCE
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PORTER:

try reve
.

efEG: SHREG

INF?

NESTS

> CRLF

> PYRE

> POE?

YS: PRO?S

TROUT:
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eu?T:

POC? T
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; SHITCH REGISTER POINTER

i SHITCH PACK POINTER

i MESSAGE PRINT POINTER

; CRLF PRINT ROUTINE POINTER

i CHARACTER PRINT ROUTINE POINTER

i DECIMAL PRINT ROUTINE POINTER

i DECIMAL AND 1 CHAR. PRINT

i OCTAL PRINT ROUTINE POINTER

; ZERO SURPRESSED OCTAL PRINT

; QOTRAL INPUT ROUTINE POINTER

i DECTMAL INPUT ROUTINE POINTER

i TYPE SPACE ROUTINE POINTER

i T/Q MODULE POINTER

i INPUT CHARATER ROUTINE POINTER

i CALIBRATE TIME BASE POINTER

i TIME DELAY POINTER

i TIMER TEST POINTER

; OCTAL DEBUGGER POINTER

i MULTIPLY ROUTINE POINTER

; DIVIDE ROUTINE POINTER

i TRE COUNTER POINTER

sUNIT # +18

iUNIT #

iUNIT # +56

iUNIT # +56

i UNIT # + 78

; COUNTER

+ TENP STORAGE
u ik

iDEVICE CODE. 22

H TABLE. ODD PRRITY WRITES
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i START DIAGNOSTIC HERE

iWRITE LOCK TEST

iEND THRE TEST

AHP DIAG

JHP @1MLT

JAP LETT

oes] ; CLEAR ALL [0

LOH 2, NEST i GET THE POINTER

LOH a a 2 i GET 1/0 MODULE FLAG

py Hi) Bl. SNE i TEST FOR FLAG SET

JEP DTAGL i IF NOT SET. SET POINTER

LOA He12 i GET EGGS + 4

LOA Lf? i GET MASK BITS

LOM id i SET TO MASK INSTRUCTION

AND2L oo . &) SNR i TSOQLATE [70 MOD

JRF DIRGL i IF NOT SET, CLERR POINTER

LOA Lae i GET TOP OF MEMORY

SLE Bed i SUBTRACT MOD FROM TOP

INC 14 i MEMORY TOP + 1

STH A, TOMZOD i SET 1/0 MOD POINTER

STHRT DIAGNOSTIC HERE

i SET REGISTER TO i

IPC? i SET TAB TO ONE SPACE

; i CLEAR REGISTER

BISHRTED i INITIALIZE SWREG

CrPstro me es

4, i ipkey be om agenr ig!

Lanneon 1 OSs 8 i

ftr} evcere}= fa!

i CHECK SELB BUS LINE

URS] i CLEAR 1/0 SYSTEM

SKPEZ 7 TEST FOR SELB LINE SET

NP BHALT i IF SET. IRRECOVERRBLE ERROR

JSE WINTIL i GO INITIALIZE SYSTEM

iCHECE SELD BUS LIKE

ibO SKPDZ, DEVICE @

ST ; CLEAR 1/0 S¥STEN
; WAIT FOR CONSOLE INPUT

SHAMS

SUBZL ; SET = 1 FOR ERROR PRINT

SEPDZ =o i; TEST FOR SELD LINE SET

HAL TL ; IF SET, GO PROCESS ERROR

J5R LOOP,

i CHECK MTA BUSY FLOP OFF

ibO BUSY TEST ON

; SET = 2 FOR ERROR PRINT

i MTA

i CANNOT RESET AT BUSY

JSR RSETP

LOA 2,2

SKPEZ NTA

HALT

ISR LOOP.

i CHECK MTA DONE FLOP OFF

iDOWE TEST ON FTA

i SET = 5 FOR ERROR PRINT

FoR SET

LDH 205

; _HHTA

iCANNOT RESET MT DONE
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Cie

MOVEL

MOYER

SUB#

HHLT4

IE

LUOP,

BSE TF

2, Lib

HATA

i. MTA

He

-, -

IN-GUT

iLOAD CA MITH 125252

i SET = 16 FOR ERROR PRINT

#READ BACK AND CHECK

iACB=VALUE SENT TO ADDR REG

iACI=VALUE READ BACK

iCHECK THE NT SELECT. LOAD ADDRESS

i ENABLE ADDR. A&B. AND ADDR. REG.

i CHECK CH REGISTER INROUT

JSF

LOA

LDA

DUE

DIE

SUBS

HAL TL

TSE

mabe}rj oovenel “Th

»Ci6

H. Cogo23

:. ATA

By 1. 52k

int A fa
fo“

IBLUUP.

iLOHD CH WITH #52525

i SET = 16 FOR ERROR PRINT

iREAD BRACE AND CHECK

iACM=VALUE SENT TO ADDR REG

iACL=VALUE READ BACK

i CHECK ADDR REG DATA PATHS

i CHECK FOR ILLEGAL MT SELECT

LDA

SUE

HALT!

i CHECK OA REGISTER, ALL

SUE

JOR

Mais

DIE

LDA

SURF

HAL TL

1. CNTR

1, He. 2

WSETPL

i. Loot

BH. . ATA
-~
~ 4

I

2, Cid

3,4: SHE

4. 8

aSETPL

a. NTH

1.. NTH

2 Cis

BL, 32k

iLURD CH WITH #52525

iRERD BACK USING EVERY

iDEVICE CODE EXCEPT MTA

i DATA SHOULD NOT BE

i PQUND!

iTHIS TS CHANGED BY PROG

i SET = 14 FOR ERROR PRINT

:ACH=DATH SENT TO ADDR REG

iACAI=DATA READ BACK

iPROBLEM 15 IN NT SELECT

iTHE DEVICE SELECT GATE.

i DONE ALL GO ON

iMTR, INC AGAIN

DATA PATTERNS

iLOAD CA. READ BACK

HAND CHECK. USE

iALL FROM BOP? 77?

; SEP = 16 FOR ERROR PRINT

iACH=DATH SENT TO ADDR REG

iHCI=DATA READ BACK
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MOVLE

JRF

JF
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fea ¢ we beet soemonwy
<iLDA

GIB

MOY

HALT L

ISR

i CHECK 0

Joh

SUB

LOA

DUE

BOE

LIB

LDH

MOY

HAL TL

J5R

SUB

LDA

Die

ObR

Dib

LDA

Airy

HHL Ti

Jor

rk)rrCsot“th

ac a
se

Wet ee See a")=<ont
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ferry imMey

SE TP

HY

A LORD

SETF

A, A

1. Cig424

1. ATA

KH. . HTA

1.. MTA

2, Cis

11 52k

LOOP.

#SETP

a6

1, C24842

i, HTA

Gy. WTA

Le. NTR

2,016

iL Sek

LOOP,

JR BSETP

SLB

LOA

DR

bie

DIB

LDA

PILE

HHL Ti
Ft:

Jk

Tok

SUE

LOH

hs

DOE

HY

i, C421 B84

i. ATA

Hi. MTA

1. ATA

2, C16

14, 52k

LOOP.

BSETF

a6

L AZT

i HTA

&. MTA

iADDR REG 1S PATTERN SENSITIVE

ET OF CA REGISTER

iLORD CA WITH ALL i°’S

iP TURST, READ

iCA AND CHECK FOR &°S

i WAIT FOR CONSOLE INPUT

i SET = 15 FOR ERROR PRINT

;ACG=DATA SENT TO RDDR REG

iACI=DATA READ BACK

iCHECK TORST, RESET. AND

iADDRESS REGISTER RESET GATES

iLOAD CH WITH iiedet

iLOAD CA WITH ALL ZEROS

+READ AND CHECK

i SET = ie FOR ERROR PRINT

iCA LOADING ERROR

#ACL=CCH?

i (CH) SHOULD BE ZERO

iLORD CA WITH 2ibde

iLOAD CA WITH ALL ZEROS

;READ AND CHECK

i SET = 16 FOR ERROR PRINT

i CH LOADING ERROR

? SHOULD Be ZERO

CH WITH 42184

CA HITH ALL ZEROS

i SET = te FOR ERROR PRINT

+CH LOADING ERROR

iACL=CCAD

i 4(CR) SHOULD BE ZERD

iLOAD CA WITH 4218

iLOAD CA WITH ALL ZEROS

i READ AND CHECK
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2: SET = dé FOR ERROR PRINT

iCA LOADING ERROR

iACL=(CAD

i (CA? SHOULD BE ZERO

i CHECK CA LORD
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a aewmi

“aicr
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‘ee

BF ganeeny
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; CHECK

JSR

SELECT

LDH

NIUS

SEPDN

JP

HALT I

JP

LDA

SEPEN

HAL TL

Jak

i CHECK

JSR

SELECT

MIOS

TORS

MATT

. BS

LOA

SEPBE

HAL TL

JSR

BSE TF

Ltiedet

3, lebude

2. Latha

a, C4

TA

HTH

mills

FTA

ATA

be vit

v. ee aae Pea lead bee het Pa Let
; SET = 16 FOR ERROR PRINT

ek i 0A LOADING ERROR

if jet CH}

) SHOULD BE Gd

a Ps bp on f=:iw

vg

*ee Any arr

ei

FOR *TuR"

iFIRST ATTEMPT TO

i READ STATUS

SET READY BIT

i TAPE UNIT READY

; 1S BIT 45.

iCHECK DRIVE FOR THE

;RERDY STATE.

TURD

ONT START AND BUSY FLOP

BSETF i SEND STHRT PULSE

2:05 ; SET = 5 FOR ERROR PRINT

TA ;SRIP ON BUSY SET

_fITA iMT START DID NOT CLEAR DONE

HSE i IF CLEAR. TEST BUSY

Hot i TEST LOOP ON ERROR

2; 04 SET = 4 FOR ERROR PRINT

_ TA iMT START DID NOT SET BUSY

i CHECK NT START. BUSY, DONE FLOPS

LOOP. iAND SET LINE

TORST GF BUSY FLOP CCLERR COM>

BSETP iSEND START PULSE

. MTA

WAIT FOR CONSOLE INPUT

i SET = 3 FOR ERROR PRINT

iTORST DIDN'T RESET BUSY

iCHECK CLERR COM AND

LOGE. iMT BUSY RESET LINE

* ct

Gf fae

ATA
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Hid:

Aid. 1:

iCHECE CLEAR PULSE

TER

SELECT

NIOS

NIOL

LOA

SKPDN

IMP

HALTL

JP

LOA

SKPEZ

HALTL

JSR

i CHECK DOR-HTLO-COMMAND

on em

Jor

SELECT

LDA

LDH

LOAS

SRPBZ

HAL TL

JoR

WSETP

ALLE
“i { 3
a3 le

_THTR

om a

fe OP.

BSE TPL

202

iW CLs

Hy. MTA

LOOP,

iSEND START PULSE

i SET = 3 FOR ERROR PRINT

iMT CLE DIDH’T RESET DONE

i IF RESET, TEST BUSY

i IF SET. PROCESS ERROR

i GO LOOP ON ERROR

i SET = 2 FOR ERROR PRINT

iMT CLR DIDN’T RESET BUSY

iCHECK MT CLR BUSY, DONE FLOPS

DECODER

i SELECT REWIND

iSEND START PULSE

i SET = 2 FOR ERROR PRINT

; MAKE SURE BUSY DOESN’T SET

i CHECK E29 GATE DRIVING THE

iMT BUSY SET LINE. REWIND [5 ON

iAND MT START 1S SETTING BUSY.

iCHECK COMMAND DECODER, Ez.

i CHECK DIR RAND STATUS REGISTER AT BOT

Tok

SELECT

REWIND

STATUS

Lhe SL

EHHLT

JHP

JSR

SE TPL

tt

LOOP,

i REWIND TAPE

iRERD AND CHECK STATUS

iACL=EXPECTED STATUS. ACB=BAD.

iCHECK RD STATUS, REWIND THRU TO

iTAPE. AND BOT LINE FORM TAPE.

iALSO BOT STATUS REG GATE

i CHECK UNIT SELECT LOGIC. ERASE COMMAND DECODE

LDH

STH

J5P

LOA

DH

JSk

EHHLT

as it a a tSre oad “eo Ln toe oe os a PTE Teae SEL Ted vetip oad reef Tt

i SELECT EACH UNIT

i IN SEQUENCE &-?

i CHECK FOR TUR IF

iUNIT [5 SELECTED.

OTHERWISE CHECK FOR

iNG TUR.

iACI=EXPECTED STATUS. ACB=BAD

iACZ 13-L5=UNIT JUST TESTED

i 1F UNIT TESTEDSUNIT SELECTED

i PROCEED ON THE STATUS INFO.

i TF NOT CHECK FOR ERRONEOUS TUR.

P CHECK FOR STUR" FOLLOWING ERRSE



errpote
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=fehtey

irimriefo Hidh: JSR BOETPL :REWIND TO START TEST

Hl sd? REWIND iAT BOT

P BBE SEG ERHSE iERASE & WAIT 1 SEC

STATUS

ai Heed 4 iACA=EAPECTED STATUS

An2 Bone EHHLT ;ACEHACTUAL STATUS

ales BEE JP +4 7 FOLLOWING ERASE

4 bs TY Joe @LOUP,

f+.

fet Wa UE Se wf. oot. oom eb LET
pate ee were UL wry oursme bb Pete pee RGSi RS) Ue ye ee Oe use ee aex .

youn
1 ery
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rvateSFT TT fe. ny ettat m.,crna

nigeewoah’ wa
stfeet Jor. peaa Wy) 8 OE rere ae nfl tft : 1

rkwale: ewstetnsabe58>set ey

ratex age Lt peo maTt oofets na. Seta!ts

it i CHECK FOR “DONE” FOLLOWING ERASE

1s HLHS5 BHESTS Aide: ISR @SETPL #REWIND TO START TEST

14 GiBhe ABb ti PEWIND ifT BOT

15 iha? abesEs ERASE iERASE & TIME 2 SEC

16 HaGee ASE Ge LOA ace ; SET = 6 FOR ERROR PRINT

1? HEBEL Hesdo2 SEPBH | NTA

1s BIRES Bids IMF Aidt i IF NOT BUSY, TEST DONE

154 Bifes Beetdd HAL TL i IF SET. PROCESS ERROR

eye enol Wa Le Ce Ce oe—sake'ut Hdd JHP Aish i TEST FOR LOOP ON ERROR

SSi EIMeo Baelle A140: LOK 2. 06 i SET = 6 FOR ERROR PRINT

fe HLBES ee SEPON NTA iBUSY=1 OR DONE=H
~~ ae > om

on ~ -ee Rie ete ON ee= BIBRA? Bee sd HALTL i FOLLOWING ERASE

24 Wibva Weer? Addo: ISk fal OOF.

ZF. i CHECK REWIND-ERASE-REWING SEQUENCE

SE ALAR BeesrS ALS: Jk @SETFL REWIND WAIT 5 SEC.

24 Siar shes? REWING ERASE WAIT 2 SEC.

oh BEY S BSE She ERASE CHECK STATUS (TUR:

TL Btayd bese STATUS i REWIND-CHE STATUS

maj} Use aM ye a OE ae ts evel ~
E BEE SHE EHHLT iACA=EAPECTED STATUS. ACG=BAD

P HORE JP AASE i1F (BOT), ERASE BIDN’T MOVE THPE.

za i CHECK ERASE COMMAND THRU TO TAPE

mh ed

hes feu

| casfe
wt oat LP fee

t

$e
a a)

»

iT! rs,i4 Pex fae lad 2. Th pete he - Or 7
ey + IE
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25 WLite Lekzed LHBSHL iACUSEXPECTED STATUS, HC@=BAD.

SS HLIBS ele EHALT + REWIND FOLLOWING ERASE DIDN'T

au Blind Gale JHP ti iWORE. THE CLUE IS IN THE BAD

41 81185 GBe27/ ALE: ISR aL OOP. : STATUS.

4

4 i CHECK REWINDING STHTUS BIT

Bliss Whee? s Ale: FSR mE TPL iDO ERASE-RMNS

42 BLiaY BHBSbE ERHSE i CHECK STATUS

a

Babe

este PRINS i DURING REWINDWy UTR aPpa pe pe oe re a8af 3

43 WLiLL we4iol LEA » CEH

aben bs te
a4aw49 OLLL2 weed22 DIA

50 Lids 123405 AND = 1, SHR

Bilid O86208 EHALT ;ACA=EXPECTED STATUS, AC@=BAD
52 M115 OE? REWIND ;CHECK REWINDING STATUS BIT GATE

53 BLLe OReT7 15k LOOP.

ur 1 vt wt. iCHECK SIMPLE 4 CHAR WRITEa RP Gr ep at are

ei Hilly GBb2fe Ages TSR SETF iWRITE lib

4 WLS Beye bth i CHECK CH, DONE FLAG
rs ee ew , om amsaa yb Tt “We a. nm “ee

LTE Ly oe oh a
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LDA

SEPDZ

IMP

HALT i

JP

LDF

LOOi

JAP

STATUS

4

EMAL

JH

2.06 i SET = 6 FOR ERRUR PRINT

_HTA i DONE FLAG SHOULD BE ON.

+3 i THIS 1S THE FIRST COMPLETE WRITE

iAND TMVOLVYES ALL THE WRITE

iLOGIC. TO COMPLETE A WRITE

iERF-LOAD DELAY-DLY OVER-STOP-

1, OBLIFF i TUR-MT DONE, CLERR MT BUSY.
~ ne

2 te iCHECK WE OVER, INCREMENT WC.

a1

HL. MTA

2: Cel i SET = 21 FOR ERROR PRINT

H) Ls SHR

Jt iADDR REG WRONG! ACI=G00D

iACB=BAD. THO OUTPUT XFERS
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24 ROVA OF ECLIPSE FAMILY CPUS

22 MINIMUM OF Lek MEMORY

23 NAG TAPE COUPLER (CONTROLLER) BORRD

24 TELETYPE OR CRT AND CONTROLLER

25 TAPE DRIVE <5)

:4. TEST REQUIREMENTS

te oe?Menon ~"e,

id SUMMARY

j THE TAFE RELIABILITY PRUDRAE i

PROGRAM INTENDED Th) VERIFY
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UNTT BUMBER ANDOR CHER THbE

RETURA TOOUSE PREVIOUS COMMAND

SiRING. iF UNLY A CARRIAGE

RETURN IS TYPED. NO UTHER RE-

WUESTS WILL BE MAGE AND THE LAST

ERIE EREL CUMARRD STRING WILL BE

HE ENTRY 15 IN THE RHNGE

TRE DEFAULT UNIT NUM-
i

mai.

ey

iM UDTRL RUMBER TO SELECT

CATR BLOCK S12 ANOSOR A

ARE TRGE RETURN Ta USE THE PRE-

WIGS ENTRY. THE DEFAULT ¥ALUE

is THE AAT BLOCK SIZE. THE
ENTRY TS IN THE RANGE OF 2 10

THE BAS TAUM BLOCK SIZE.
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i a QF THE FOLLOWING DATA

ARDOR A CARRIAGE RETURN

TG ne Tie PREVIOUS ENTRY. THE
DEFAULT PATTERN IS RANDOM,

RAND ~ RANDUM

ALLA - ALL ONES

HLL - ALL ZERIPS

HLTH - ALTERNATING ZEROSUNE (@bBs???

ALG ~ ALTERNATING ONESZERO Ci? ?4ae)

FLiB > FLUATING ZERU

FLTi ~ FLOATING ONE

SREM - SEEM

VHRIABLE ~ THE VARIABLE PRTTERN I5

ENTERED BY THE UPERHTOR

He GCTAL CHARACTER STRINGS.

UP TO 2, dé BIT OCTAL NUMBERS

CAN BE ENTERED THE DATA

BUFFER 15 BUILT BY REPEATING

THE ENTERED CHARACTER STRINGS.

TYPE “EVEN OR CODD ANDY OR

CHREIAGE RETURN TO SELECT THE

T

THE GPERATOR CAN SELECT THE SUB-

SYSTEM OPERATION 6Y TYPING THE

PES IEED COMMANDS AND GR CARRIAGE

PETURN ALL NONLINBER? ENTRIES AUST
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BE IN OOTAL. IF THE COMMAND STRING

PACEEDS THE LINE LENGTH. TYPE A

LINEFEED TO CONTINUE UN THE HEAT

LINE. THE FOLLOMING 15 A LIST OF

FRILABLE SUE-SYSTEN COMMANDS,

SEN SPALE BRLK N RECORDS

SF | SPACE FORMARD H RECORDS

SOR BRITE A RECORDSL

aE WRITE END OF FILE MARE

Le ERHSE 3° GF THRE

FEAD END OF FILE MARK

LiF LOGF BREE TO FIRST COMMAND

# LOOP Ti HERE

(OF + Lie To o&
deme “as “aw” 8

SRAPLE CONBAND STRINGS

THE ABOVE COMMAND STRING WILL REWIND,

ARITE 2 RECORDS, SPACE BACK 8 RECORDS.

ARG: FESO S RECORDS. THIS TEST HILL
PoNTIMUE UNTIL STOPPED BY THE OPERATOR.

SEP :

THE RECVYE COMMAND STRING WILL REWING,

rate a Rel TRUS: WRITE AR ELIF AARK,

io IND, SPACE FORWHRD

& RECORDS, REAG

Pom, “
Set ta ct TEL FL HS

wp yee et preg att:

ceo ERHLE UP CAN BEta te Reh ae

-JO6D FS AR SRGEMENT 0 LIMITER.
IF AN TNCORREDY CHARACTER OR

SHERFE TERS ii TYPED. TYPE A RUB-

wn CHHERCTER TO DELETE THE PRE-

ED -HARALTER. THE DELE-
TER WILL BE PRINTED:

LE THE COMMAND STRING TS BEING EAECUTED,

FA CRS CHARACTER TO CAUSE

i

4 THE PROGRAM

{ TO THE UNIT PRORPT. THE ESCAPE

‘HELL CAUSE THE PROGRAM TO RETURN TO THE

TOPPED PURING HN OPERATION,

eROR ARG PRSS = HI STORY CAN BE

CUMERED By THIS FROGRAM THIS PROGRAM MUST

FUN BEFORE ANY OTHER PROG 15 RESTARTED.

Fuc THE ACCUMULATED ERROR AND PASS

WHILE THE RELIABILITY TEST 15 aUnING
EA SPACE. THIS WILL CHUSE THE ACCUM

LATED HISTORIES OF ALL TESTED UNITS TO BE
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EMRELE PRINT ON CONSOLE

INHIBIT PRINT ON CONSOLE

iHHIELT LINEPRINTER

EMRELE LINEPRINTER

ENHELE PRINT PARITY ERRORS

INHIBIT PRINT PHRITY ERRORS

& RUBNING THE

i WILL CRUSE THE

ROOGRAM TO RESTHET AT THE COMMAND STRING

ENTER PROMPT,

a THE BINARY LOADER.

TEST

TEST,

TEST

reve

HRI TEREAD

READ ONLY

THTERPRETER

IF LUG RECOVERY

THE

FREE

ING MESSAGE 15 PRINTED REQUESTING

QF THE SOFT SWITCH REGISTER.

» TYPE CR TO CONTINUE. ”

i¢ 45
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oHITLA REGISTER SETTING AS

IN SECTION &. 3. FOLLOWED BY
PETURRETURN. THE FOLLOWING MESSAGES

TTI

FINE CLOCKME CLOCE 15 HOT PRESENT IN

FOLLOWING MESSAGE WILL

2 STARTING S00RESSES

oH PROGRAM FUNCTION

ee STHET RELIABILITY
of... poop meme Be

seh START TNTERCHANGE

S32 START INTERCHANGE

aS START CONMARD STE

nid PiRELT ENTRY FOR

2 PRUQREHS OPERATION

S31 tHITTALTSZATION

THE FOLLOW

THE SETTING

ET =HITCH PEGISTER 70 DESIR

bt of ¢ 4 3 6

1 6 8 8 8 &

MODIFY THE

DESURIBIED

AOCARRIAGE

HILL BE PRINTED

tr oS SG

a: AP ORERL

THE SYSTEM, THE
ns Pit: F RITES.

Be PRINTED
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He RESPOHG TO THE REBUEST BY TYPING THE

We PORRECT CONSOLE DEVICE EHUD RATE FOR

fd Lf TIMING CALIBRATION IF THE RESPONSE

A TS ith, THE FOLLOMING REQUEST MESSHGE

He HILL BE PRINTED

HF “iH OR iis BITSSCHAR = 7

we

WS RESPOND TH THE REQUEST BY TYPING i8 OR

ir {i

A REMUEST TO CHANGE THE DEVICE CODE 15

MBDE AS FOLIOS:

Pelt ps
weed

jefice pe be fects pete pects fete‘2 “RELIABILITY TEST"

o “ENTER DEVICE CODE 22 OR 62: FOLLOWED BY CR"

sr

ANSbiER THE REQUEST BY TYPING OCTHL 2fro aea

15 Hr eS TP ANY OTHER DEVICE CODE I5

ZH SELECTED. THE DEVICE CODE ENTRY PRUMPT

a4 : HILL Be PRINTED AGHIN.

Ze ‘ENTER @ TO TEST CRC CNR2] ONL?) 1 TF NOT. FOLLOWED BY CR

so ANSWER @ IF TAPE DRIVE 15 ob BPI RZ] OTHERMISE

Ze FHTER i EST A ORERUEST [5 BADE TO DETERMINE THE ERROR RECOVERY

ZF SEQUENCE THATIS TO BE USED THIS [5 DETERMINED By THE TYPE OF OPERATING

a STEM THE CONTROLLER HILL BE USED IN THE REGUST IS MADE AS FOLLOWS:

a4 j “ENTER 1 TF CONTROLLER HILL GE RUN TH ADS SYSTEM @ IF NOT. FOLLOWED BY CR®

ae 322 PROGRAM ENTRY

HTERING THE RELIABILITY PROGRAM,

CLL OWING MESSAGE HILL BE PRINTED
i

Fes.

vi rr

ay “MOUNT SCRATCH TAPEDS:. ENTER CR. 7& CONTINUE. "

aa THE OPERRTGE SHOULD HARE RERDY ALL THPE

UNITS TO BE TESTED. ANY TAPE UNIT THAT

at : i ONLINE HILL Be TESTED. APTER ALL

ro ARE READY, ENTER CR. ON THE CON-
ome, ae

TO CONTINUE,cry som
44 ;

a 9.2.3 INTERCHANGE TEST. HRITE-READ

dF,

of HT Red O THE INTERCHANGE TEST 1S IDENT-

CAL TO THE RELIABILITY TEST WITH THE

Aeoe ok
ean mv
OLLOMING EXCEPT LON,

SH i

Si i "THIERCHAHGE TESTCMRITE-READ >"

ae ; AFTER THE INITIALIZATION SECTION. THE

oe ; FOLLOWING MESSADE IS PRINTED.

5 "MOUNT SCRATCH TAPECS:. ENTER CR. 70 CONTINUE, "
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at ENTRY TU THE INTERCHANGE TEST 15

ue IDENTICAL ; THE RELIABILITY TEST

He WITH THE FOLLOMING EXCEPTION,

He j

ie “THTERCHANGE TESTCRERD ONLY 2"

ib:

—K,‘ewe: HFTER THE TNTIALT@HTION SECTION THE

FOLLOWING MESSHGE 15 PRINTED.

Rage es
“HOUAT PRE-RECORDED THPECS), ENTER Ce. TO CONTINUE. ®bee pee pete OE TR a MOUNT PRE-RECORDED TAPES ON ALL TAPE

UNITS TO BE TESTED AND ENTER CR. .ob Puls bee isfate. find
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ALLOWING REGUEST MESSAGE I5
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2 “SET SWITCH REGISTER TO DESIRED VALUE, TYPE CR TO CONTINUE”

24 H

z= Boi? 3 4 5 8 7 8 9 48 it 42 43 i4 45

8 8 x X N xX € 8 M8 ER 8 ¥ R X
7?

a ; NOTE: THE °A" VALUE INDICATE THE UN-

ai i EBON STATE OF THE COMMAND BITS.

me : RESPOND TO THE REQUEST BY SETTING THE

zd : PSHRED" LOCATION AS DESCRIBED BY SECTION

Ee i 53. FOLLOWED BY A CARRIAGE RETURN,

ae THE MENGRY TS STZED NEST AND THE TIME

23 : BASE [5 CHLIERATED. IF A REAL TIME CLOCK

; IS NOT PRESENT IN THE SYSTEM, THE FOL-

an j LOMING REQUEST [5 PRINTED.

iTU BAUD RATE = 2°

44 RESPOND TO THE REQUEST BY TYPING THE

45 : CORRECT CONSOLE DE¥ICE BAUD RATE. IF THE

é. : RESPONSE 15 118, THE FOLLOWING REQUEST

i RESPUND TO THE REQUEST BY TYPING if OR

i id

S42 FROGRRN ENTRY

snp,fp are Ue
fi

tad Ly Fa feo

Pp feb! THE FOLLOWING MESSAGES ARE PRINTED

INDICATING THE ENTRY TU THE COMMAND
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ATOPAAHD STRING INTERPRETER
" ipeet FRE i bight OSE TRC LELSLAUSE

a } “Bie wf fit iB RT tas HY } “~ Sardis: ‘



a ea “as me ba

So ih uf «i pect peo
€o3
t

of.

a oUmpe eg ey wy
‘) al ar — d
isoak 7 eb gle OT oc

wie pele ft pect fect feel feel pce {Cy de he Pate pete OR
ie

WF

ei

~-

~~

“2 OT) CD fe Le,
Rye sila
fen fete
Fe.

Po oR, onFP CL TT ur) LP ar aD carp oa ee Wee fgetsur ’

"wes fomWa >

NOTE: THE MASITSUN WORD COUNT VALUE

INDICATES THE LARGEST DATA

BUFFER AVAILABLE.

HE SUBSYSTEM DEFAULT VALUES ARE SET

5 FOLLOM

UNIT of

SET TO MARTMUM WORD COUNT

DATA = RANDOM PATTERN

Ty ODE

HHEN THE “UNIT” PROMPT 15 TYPED. REFER

TO SECTION 7.4, FOR PROGRAM OPERATION.

UTPUT ERROR DESCRIPTION

ne ERRORS ARE IDENTIFIED. COUNTED AND PRINTED ON
Wc Sete te

THE BHETS

MURE THAN

5 GF THE SETTING OF LOCATION °SHREG®.

Brick —

~

: IFRIATE ERROR

TS STAT TICHL HISTORY
iF i ne 7 4) UNIT I5 BEING TESTED,
ATE MEESAGE WILL BE PRINTED AND THE

WILL WHIT FOR OPERATOR INTERVENTION. IF
{7 §5 AYRILABLE., THE TEST PROCESS

Y GOES. AUT READY: 7: AN RFPRI

EL ifEL

i

‘eae

7

-

oat

HILL CONTI

HEL i
myer ce

PAP.

“LET Ub

RORS ARE SOFT UNLESS SPECIFIED AS HARD OR

STHTISTICAL HISTORY PRINTOUT

THE STATISTICAL HISTORY [5 PRINTED FOR

FH HL INTT WHEN IT REACHES ITS EQ? SENSOR.
THE STATISTICAL HI STOR? FOR ALL TESTED
UNITS CAN BE REQUESTED EY TYPING A

SPACE CHARACTER. A SAMPLE OF THE
aco

~PRINTOUT TS AS FOLLOMS:

von8G
on san

Weer OMe bese a pe
4
4 i
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eF

=~, seat
2Ha45 dbase
+44 ATR TT

Shoo LH ee:

STATUS WORD

ETT PESCRIPT ION

a AMY ERROR, SET 6Y BITS 13.5.6, 7,8,416,14

iE) DATA LATE

2 REWINDING

3¢E) ILLEGAL COMMAND

FE i ry EERIE
rik EGT WREK SENSED
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li SENSED

dace) 0 BRD TAPE

di SEND CLOCK OF TD STATUS

i FIRST CHREACTER OF CORRECTED ERROR

12 WRITE LOCKOUT

14(E) CRC ERROR OR ODD REC READ

150 UNIT READY

vbr id

ECTAL NOTES
: —s se hf

*tfee Jess

a,

MEDIA SELECTION

1) [5 IMPORTANT TO SELECT KNOWN GOOD TAPES

WHEN PERFORMING THE RELIABILITY TESTS. USING

MARGINAL TAPE MEDIA WILL CAUSE SOFT AND HARD

cRRORS TO OCCURE. TO ¥VERIFIY THE SUB-SYSTEM

PELTHRILITY THE TAPE MEDIA SHOULD NOT INFLUENCE

THE PASS OR FRIL CRITERIA,

HTH ENTRY

HLL HUMBER ENTRIES MUST Be ON OCTAL. ANY OTHER

ENTRY WILL BE CONSIDERED AS AN ALPHA CHARACTER.

UR TIME

PROGRAN RUN TIME IS DEPENDENT ON THE LENGTH OF THE

MET TS zcosted oovees}
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