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Dicgrectie Engincering Publication: — December 31, 1964
1410/7010
Subject: Diagnostic Program TO020C - Tape Operatioas Test

Sequence Number 201
Replaces T020B

TO020 requires information about system and ckannel con-
figuration in order to operate properly. The minimum
information required, for use at installation time is de-
scribed on Summary page 003, the last page of T020 docu-
mentation,

When running from cards be sure that the Standard System
Control Card (T 020 001) is punched in accordance with"
instructions in the '"1410/7010 Introduction", Vol. 1.00.

Reason for Change:
A problem existed in the routine to "Test for Erase Forward During
Backspace After Write Status" under certain conditions.
1. When the length of tape erased was equal to the length of the record
used in the test routine,
2. One pass of the test had been run and the first 1000 records on tape,
written by the last routine run, all had labels of the form xxxx 00586%,

The following changes were made to T020B to create T020C: (All pages to
which changes were made are dated 12/31/64)

1. The length of the second record written in the subject routine was changed
from 586 characters to End of memory - 9400,

2. The tape record label used in all 586 character records (and End of Memory
records) was redefined FROM: xxxx 00586 % TO: Xxxx 00586% .

Enclosures: 76 Pages
Card Deck for CARD ONLY SYSTEMS (as punched by UP51)
8 Cards - Card Loader (1-7) and 1 Core Clear
183 Cards No. 001 - 183 Data Cards
1 Card Execute Card

Distribution: X 1410 Tape
X 7010 Tape
Other
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TEST DESCRIPTION

MODIFICATIONS

See Release Sheet description of changes from last level.

DESCRIPTION

T020 tests magnetic tape operation instructions on 2 1410 07010 Data
Processing System.. It is a test of electrical rather than mechanical
operation.

The test covers three main areas:
a. CPU channel circuitry, control and data lines to TAU.
b. Tape Adapter Unit, control and data lines to drives.
c. Tap;z Drive Write and Read circuitry.

These areas are by no means independent and are not completely
testable separately. The test assumes that the CPU is functioning
correctly and can at least decode a tape operation instruction.

Tape Units are tested sequentially, one channel at a time, on all
channels. No simultaneous channel operation is performed. Overlap
mode is used when the Overlap Feature is present. All tape instruc-
tions are then issued in overlap mode.

TO020 can serve as a reliability test. Most instructions are used
frequently enough to keep them under close surveillance.

The test is organized in building block fashion. Each block or section
tests an additional area of tape operation. Each section is composed

of one or more routines where each routine tests particular steps in

the execution of the tape instruction. Although each routine depends on
previously established operations, any routine can be run independently.

After each test routine, a monitor routine, labeled "MONITR", is
entered to provide program control and report error conditions.
(Refer to flow chart Page 013.)
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TEST DESCRIPTION

DESCRIPTION Continued

Almost all tape operations are performed through the use of utility
Write, Read and Unit Control Routines. These ut:ility routines gen-
erate the particular instruction requested, set up the data field,
execute the instruction, test the channel status indicators and test
for overlapped and non overlapped operation.

For additional information on the utility Write, Read and Unit Con-
trol routines refer to OPERATING HINTS and COMMENTS section
4.00.03.3.

Automatic error correction routines are used if manual intervention
does not prohibit their execution. The analysis of the results of
each tape operation is made in the test routine initiating the instruc-
tion, and failure to meet expected results is recorded.

(Refer to flow chart, page 015,)

T020 Dbegins immediately on completion of loading. No manual in-
tervention is required. The program types its icentity and the ident-
ity of each tape unit it is testing as they are seleced. Success or
failure indications are typed following the tape unii's identity. At
completion of the test, an end of job message is typed, and T020
branches to the load program.

EQUIPMENT REQUIRED

Any model

1410 or 7010
With

729s Mod 11, IV, V, VI and/or 7330s.
Attached through

1414 Mods. 1, 2, or 7.

The Console Printer is the only output device emgloyed.
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.00.4 CARD DECK

T020 in card form consists of:

7 Cards Load Program

1 Card Core Clear
Program Deck 1 Program T020

1 Card Execute card (TADS)

(Branch to 2000)
NOTE: Program card #001 is a STANDARD SYSTEM CONTROL
CARD, It does not have any control information punched
in columns 13 - 44,
.00.5 EC LEVEL OF MACHINE
1414 - 252643 (Permits backspacing into load point)
.00.6 PROGRAM RUN TIME

Approximately 3 minutes per tape drive for 729s.

4,00.01.0 LOADING PROCEDURES

Standard 1410 Diagnostic Loading Procedure is used. Refer to
""1410/7010 Introductory Material" for further information.

4.00.02.0 OPERATING PROCEDURE

.02.1 Rewind and set to READY status tape drives to be tested.
(All READY tape drives from number 1 to number 9 are tested.
Drive 0 is not tested on any channel.)

Set ASTERISK INSERT switch to ON,

T020 begins immediately on completion of loading. No manual
intervention is required.

Tape drives are tested sequentially. Each drive is tested to conclusion
before the next one is selected.

All drives to be tested need not be READY when the test is begun.
Additional tape units on a channel can be added in ascending sequence,

1. See Release Sheet for exact number of cards in program deck.



.02,2

cO D
T020
Page 006

Program operation can be changed at any time using the "Pro-
gram Alter Routine". TADs are loaded as blanks and TAD lo-
cations are only tested for 1. '

The TADs used are:

Standard

TADs ADDR NOT 1 1

TADO 01000 Do Not Bypass Typeout
TADI 01001 Do Not l.oop on Routine
TAD2 01002 Do Not Halt on Error

TAD3 01003 Do Not Repeat Program

Special

TAD4 01004 Do Not Bypass Overlap Mode
TADS 01005 Do Not Halt after 1 1/O Operation
TAD6 01006 Do Not Rewind Unload

TAD7 01007 Do Not Perform LRCR Test

TADS 01008 Do Not Bypass Status Ind Typeout
T020 is run in overlap mode if the SYSTEM CONTROL CARD
indicates the Overlap Feature is present. To change from overlap
mode to unoverlap mode or from unoverlap to overlap mode, TO020A
must be restarted from 2000 after TAD4 is changed.

Setting TADG6 to 1 causes all the tape drives to rewind and unload
(instead of just rewinding) after all the drives on a channel are
tested.

1.
To run the'LRCR Test'" routine, set TAD7 to 1. The routine is
run the first time it is encountered after TAD7 is set. It is then
bypassed until the next channel is tested. For additional informa-
tion on running the "LRCR Test'" routine, refer to OPERATING
HINTS & COMMENTS, section 4.00.03.5.

Setting TADS8 to 1 bypass Status Indicator Error typeouts only.

A

1. Longitudinal Redundancy Check Register (LRCR)
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OPERATING HINTS AND COMMENTS

TO020 tests all tape drives and channels that are READY (except
drive C). To bypass a tape drive or channel, RESET the drive to
Not READY or turn the TAU to OFF LINE. The same method is
used to terminate operations on a drive of channel while the test

is in progress. Caution is advised as resetting the drive status
may cause the TAU to hang up. Resetting the drive (status) is safest
in rewind status or while the console printer is typing. Several
successive RESET-START operations may be necessary to “"drop"
a drive.

Drives are tested sequentially. After each drive is tested the drive number
is set in a table, but it is not typed. The table is available for dis-

play at locations 00010 to 00019. Locations 00020 to 00024 contain the
channels tested. These locations are labeled "RDYTDS' and "CHANOS"

respectively.

Much additioral and useful information is available in the index regis-
ters {X), (locations 00025 to 00099). It is organized in the following

manner:

X ADDR LARBEL CONTENTS

1 00025 SXR1 Address - Next rcutine

2 00030 SXR2 Address - Last routine

3 00035 RETURN Address - Return to test routine

4 00040 DATA Address - Data field for Write

5 00045 RECLEN Record length, Write & Read fields

6 00050 BBBBEB B. -Address, Indexed Write & Read

7 00055 XAREOT B, E,F,G,H address after Write/Read
8 00060 SXR3 Used

9 00065 SXR4 in
10 00070 SXRA utility

11 00075 SXRB routines.

12 00080 @ ~---- Not used.
13 00085 TDIND T.D. number in Ready Table.

14 00090 CHIND Channel number in Channel Table.

15 00095 CHSTCT Position in table of channel constants.

The only input-output area is labeled BUFER and occupies locations

09400 to 09986.
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Most of the tape operations are performed through the use of Write,
Read and Unit Control Routines. Each of the Write, Read and Unit
Control Routines has multiple points of entry. The label of the entry
to a routine determines the tape operation that is performed in the
routine. The labels are the same as the Autocoder mnemonics of the
tape instruction to be executed. Specifically, the labels of the points
of entry, and therefore the operation performed in the routine are:

RWD, BSP, WTM, SKP The Unit Control Routine
WT, WTB, WITW, WTBW, WTBEW The Write Routine

RT, RTB, RTW, RTBW, RTBGW The Read Routine

(The O is not used to indicate overlap mode)

For example:
1. : B WTM

causes a Write Tape Mark instruction {(UxUnM) to be set in tne Unit
Control Routine and executed.

2. B RTBW

causes a Tape Read instruction in odd parity, load mode, {LxBnbbbbbR),
to be set into the Read Routine and performed.

The Write Routine requires that the branch to it be followed by a con-
stant that is the address of a data field. The constant can be signed or
unsigned. The Write Routine moves the data from the address specified
to the common input-output area (labeled "BUFER"). The sign of the
data address indicates the size of the output data field in the "BUFER",

CONSTANT SIZE OF DATA FIELD
Unsigned 10 Characters
Signed minus (-) 64 Characters
Signed plus (+) 586 Characters

In each case, a group mark-word mark is placed immediately tothe right
of the last character of the data field in the "BUFER!"'".

The 586 character records are composed of nine multiples of the 64
character data field addressed and a ten character record label. The
record label contains the record number and the record length and

is separated from the rest of the data field by a record mark (#).

A typical record label is 064900586#. This is record number 649
and is 586 characters long.

The utility Write, Read and Unit Control Routines return control to the
test routine from which they were entered after the operation is success-
fully completed. (Refer to Flow Chart, page 014,)
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4,.00.03.0 OPERATING HINTS AND COMMENTS Continued

.03.4  Setting TADS to 1 causes a halt after each tape operation. The
halt is located at a point where the Read, Write and Unit Control
subroutines merge into a common routine. (Refer to flow chart,
page 014, ) This makes it possible to display the input-output area,
indicators, address registers, etc. immediately after the operation
is performed. (Preliminary setups can be performed at machine
speed.)

NOTE: The halt occurs after each tape operation, Unit Control
operations included. Wait for the console READ or WRITE light
to be on before displaying the input-output area.

.03.5 Pressing INQUIRY REQUEST before START on the Read phase
of the "LRCR Test" routine causes a STOP after reading the first
character. Setting TAD5 to 1 causes a STOP after each of the
succeeding read operations. This permits a visual inspection of
the TAU's CHECK register, LRCR REG and VRC REG,

.03.6 In addition to the tests for inquiry requests (BNQs) strategically
located in the program, a "BNQ" is placed within the "Program
Alter Routine" itself. This permits altering more than one area
of the program at one time without returning to a test routine to
await the next "BNQ'". To accomplish this, hold down INQUIRY
REQUEST while pressing INQUIRY RELEASE.

4.00.04.0 PROGRAM STOPS AND RESTARTS

.04.1 STOPS

All programmed stops are under TAD control and occur only on
request. " °

Setting TAD2 to 1 causes a halt on program detected errors. The
halt is located in the "Error Control Routine' and is the only error
halt used. It occurs after the error typeout and before any automatic
action is taken on the error.

A STOP under control of TADS is provided to assist in machine de-
bugging. Its use is explained in OPERATING HINTS & COMMENTS,
section 4. 00.03. 4.

1. There are two unique STOPs not directly under TAD control. The
STOPs are in the "LRCR Test" routine foliowing messages to set
density switches. The routine is optional and under TAD control. The
STOPs occur only when the ""LRCR Test" routine is run.
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PROGRAM RESTARTS

After all STOPs, START causes the test to resume with the next
sequential instruction. COMPUTER RESET and START returns

the test to the start of the test routine in progress or the last test rou-
tine run before resetting. After the test is completed and "'EOJ" is
typed, COMPUTER RESET and START begins the test again at 2000.

TYPEOUTS
NORMAL OR NON-ERROR TYPEOUTS

TO20A Test Identification - typed once at the start of the test.
It is not retyped.

TU xx Tape Unit Identification - channel and drive number of unit
being tested. e.g. TU 12 Channel 1, Drive 2.

PASS Pass Complete - typed only on completion of all test rou-
tines on the selected tape unit.

ERROR TYPEOUTS

All typeouts preceeded by asterisks are error indication and are
under TAD control. “°
Error typeouts are in four classes.

1. Reporting some Status Indicator set during operation when it
should not have been {or was not expected.)

2. Reporting a failure to meet some predetermined condition,
i.e., data fields fail to compare, an expected Status Indi-
cator not set, address register at end of transfer not
as expected, etc.

3. A '"Not Ready', (1), indication or three successive errors in
the first two routines (ERROR 01-ERROR 09) causes the testing
of the drive to be terminated. This action is reported following
the error typeout.

4. The B-register bit pick up and A-register drop-out test re-
ports results in summary form. Only non zero totals are
typed out.

Not including "LRCR Test" routine which is optional.
The summary typeouts of Class 4 are not under TAD control.
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4,00.05.0 TYPEOUTS (Continued)
Illustrations and explanations of error typeouts:

1.

Status Indicator Set

* M%B109400W 4 05000
a b [

a. Instruction issued - Write
b. d-character bit of test and branch
instruction used to test indicator -4- Data Check
¢. Starting address of routine in progress.
To repeat routine ADDRESS SET to this address. 1,

Some expected condition not met:

* ERROR 35 06000
a b

a. Error indication and code number for the condition
not met. Refer to the program listing for explana-
tion. (In the listirg the error number is the label of
a Set Word Mark instruction.)

b. Starting address of routine.

To repeat routine ADDRESS SET to this address.

1,

Testing of tape drive terminated prematurely:
* DROPPED .

The B-register bit pick up and A-register drop out test
reports results in the manner:

*B 0325

*C-0980

* 1-1000
ab ¢

a. Indicates bit (1248ABC).

b. Blank indicates bits picked up; hyphen, (-), indicates
bits dropped.

¢. Indicates number of bits picked up or dropped.

1. RESET-START can be used when TAD2 is set to STOP on error.
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ERROR CONTROL ROUTINE
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