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Appendix IU Change Cards and Decks - Level Cards

A, Change Card Irﬁages

Whenever a program on your master tape is to be patched
or deleted, or a new program is to be added to your master
tape, a ""Change' card image must be created in order to
instruct TC50 Update as to what is desired.

Normally, it will not be necessary for these cards to be
created in the field, since any program changes supplied
by Diagnostic Development will include change card images
regardless of whether the changes are supplied via card ;
decks or via card image tape format. r

However, the "Change' card images will contain:

Column 1
Column 2

-to indicate a change card :
-I1f to add a new program
-1f to delete an old program ;
- -If to patch a present program
Columns 3-5 Will contain the subject program's
sequence number. This must agree
with the number witWogram.

Mo 2 X

Columns 6-75 May contain comments :
Columns 76-80 May contain the subject program's
identity,

B. Sequencing of Change Cards and Decks.

An "XN" change card will be the first card of each new
program deck. (A load program may or may not be between
the XN card and program deck.)

An "XP" change card will be the first card of each set of
card patches tc any one program.

An "XD" change card will be used to designate the deletion
of any program.
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All change cards, and their associated decks, must be

placed in ascending numerical sequence according to the

sequence numbers in columns 3-5 of the change cards.

Due to space limitations, TC50 Update cannot check for

correct sequencing.,

If your changes are in card image format on tape, TC50
Update will handle them via a tape drive,

If you have an "on line" 1402, 1442 or 7223 card reader
and the changes are in card deck form, they may be
handled through your reader,

If you have no "on line' reader, and your changes are in
card deck form, you must use "off line" card to tape
equipment to place your card images on tape with odd
parity, These changes may or may not be placed on the
same tape, and directly following, any configuration
control card images you may be adding to your master
tape. The last card image placed on this tape must be
followed by a tape mark.,

C. Level Cards

Most '"changes' or "Updates' distributed to the field from diagnostic
engineering will cause a change to the '"change level" of your master
tape. The first card image of all such updates will be an "L" card.
This card indicates to TC50 Update the level that this group of changes
will place a diagnostic tape at, and it indicates the oldest level a tape
may be at and still be logically updated by these changes. (See section
1.01.05.00 for further information.) Only "level" cards supplied by
diagnostic engineering should ever be used.
The "L" card consists of:

Columnl - L

Column 2 - Blank

Columns 3-6 Oldest acceptable tape level that can be updated by

these changes.
Columns 7- Blank
Columns 8-t! New level of a tape after this update
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INTRODUCTION TO THE TCSOI)IAGNOSTIC TAPE SYSTEM

The TC50 program is a combination of a tape search program and a tape
update program. This writeup is divided into two corresponding sections
plus this introduction to the TC50 system.

The prime objeci:;x}es of the TC50 System: are:

1. Assist in "bringing up' a new 1410/7010 system to
the point where diagnostics can be run.

2. Provide an initial master tape that may be used to
run some diagnostics without requiring the updating
of the tape. : '

3, Provide rapid access to diagnostic programs.

4, Provide the versatility of ""machine configuration
" control cards "without requiring that they be
i ' punched for every program on the tape.

5. Provide a simple and fast means of updating 1410/
- 1010 diagnostic tapes.

6. Provide for multiple outputs when updating the
diagnostic tape.

! o 1. Automatically provide an "Edited" working tape that
' contains orly those programs needed by a particular
: _ system, while updating the system's master tape
‘ » - that contains all 1410/7010 diagnostic programs.

8. Provide a means for card/tape systems to obtain
‘card decks directly from their diagnostic tape.
(Accomplished through program UR51) '

9. Provide a "quick" relizbjlity check of a 1410/7010
machine system.
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The Master 1410/7010 diagnostic tape contains programs in '"memory
dump'" form. These "memory dumps' are of program length {not memory
length).

MASTER
THACINTSTIC
TAFPE
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The above illustration is to show the contents of a TC50 diagnostic tape. The
first record is a short load routine placed there (by TC50) when the tape is
created. (This load routine is described in Appendix I of this writeup.) Besides
having the function of loading the second record on the tape, the load routine
contains some basic tape patterns to assist in diagnosing solid tape read failures.

The second record on the tape is the basic CPU diagnostic CCO1. This
diagnostic is (automatically) run every time the tape is loaded. All error
indications provided by this program are "halts" or "system checks."

- CCO1 also has more extensive tape patterns in it. Upon successful completion,
CCO01 reads in the third record (TC50), and turns control over to it. '

The fourth record, and all succeeding records, are normal diagnostic or
utility programs. The last record on the tape is a tape mark.

Updating a TC50 Diagnostic Tape is accomplished through the use of card
images. ("'Updating" includes creation of a tape, adding or changing the tape's
machine configuration control cards, adding programs, deleting programs, '
and patching programs.) These card images may be provided through a 1402,
1442 or 7223 card reader, or through the use of tape drives. )
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1.01.00.S TC50 SECTION S (Search Section) i
1.01, 00.S0 bescription

The S, or search section, of TC50 is the program used to locate,
load and initiate the running of all diagnostics and other programs

" contained on the 1410/7010 diagnostic tape.

The search section is designed to make the running of diagnostic
programs as fast and easy as possible. The search section cannot _
be run from cards.

When TC50 is initially loaded, the search section is contained between
addresses 01000 and 02000 of core memory. The program is started
at address 01972 when initially loaded from tape. It then ‘housekeeps
and relocates itself to occupy memory locations 00334 through 00999.
The S section is then ready to perform its functions.

At the request of the operator, the S section will initiate a single
selected program, a group of selected programs, or all programs

on the tape starting at a previously selected program.,

TC50 Search also provides an operating option wherein portions of
certain programs will be automatically run in a quick mode in order
to provide a fast reliability check of a 1410/7010 syst system. These

programs are designated by the diagnostic engineering department,

They will automatically include, for all systems, a portion of a
CPU reliability program, the addressing tests of applicable memory
programs and a complete system test program. It should be noted
that this option is a compromise between a thorough and a fast
reliability check. The time required to run this complete optlon
will vary according to the system machine configuration. - However,
for most systems, it should be less than seven minutes.

TC50 Search also provides limited information and closed subroutines
for the use of diagnostics on the TC50 tape. It makes available an
indicator to allow a diagnostic to know if it is being run from cards
or tape. It provides the channel that TC50 Search was loaded from.
It has closed subroutines to allow a diagnostic to space or backspace
the TC50 source tape.
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In order to initiate the running of the TC50 U, or Update,
- section from the 1410/7010 diagnostic tape, TC50 must be
selected for running via the TC50 S section options.

A flow chart of the search section is included in this writeup.

.1.01.00. 81 Equipment Required

A 1410 or 7010 machine system with tapes on channel E,F,G or H.

1.01.00.S2 = Card Deck (Entire TC50 Program deck)
7 Cards ~ Load Program
1 Card Core Clear Card
183 Cards , Program
( Cards numbered 001 -jgg )
1 Card Execute Card (Branch to 2000)
. 1.01.00.83 Machine E. C. Level

Not Applicablé
1.01.00.54 Pass Length

Variable
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1.01.01.50 Loading Procedures

1. Make a TC50 diagnostic tape ready on tépe. drive 0
of any channel,

2. If a 7010 load button is being used, and the tape is on
channel E: : '

Depress the tape load switch
Otherwise:
(a) Display memory locaticn 00000,

(b) - Alter to:

k vV v :
I\}%%B000011$.~; For E channel tape
XI1.17B000011%y For ¥ channel tape
312BC00011$Y  For Gchannel tape
1L! B0O00011$Y For H channel tape

3. Set to RUN,, COMPUTER RESET,START

The above procedures will load a very short load
routine. This load routine will load CC01. Upon
successful completion, CCO1 will load and initiate

the search section of TC50. Appendix I of this writeup
contains a description and listing of the short load
routine that is the first record of the TC50 diagnostic
tape.

AR R TR,
H
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Operating Procedures

Upon initial loading, and upon the completion of any selected
option, TC50 Search will type: OPTION?

At this time use the inquiry button to enter one of the following:

1. *Program identity, i.e. "CUOlA". Designated program
will be run in it's entirety.

or 2. *Left portion of a program identity.
All programs having the designated portion of the
identity, that are adjacent on the tape, will be run
in their entirety. i.e,, if "C" were entered, all programs
with a "C'" identity would be run; if "CU" were entered,
all programs with a ""CU" identity would be run; if "CUQ "
were entered, all programs with a "CUQ " identity would
be run; etc.

or 3. ' Nothing (Just request / release) :

All programs on-the tape will be run in sequence
starting at the pomt the tape is located when this entry
is made.

or 4. $ _
Entering a dollar sign will select the reliability mode
described in section 1,01, 0C. SO of this writeup.

* NOTE: Normally when a program identity or a portion of a program
identity is entered, the diagnostic tape is rewound before
the search of the tape is started. If a word mark is entered
along with the first character of the identity, this rewind
will be inhibited. ' '

Operating Hints and Comments

The operation of the search section of TC50 reqmres very little
knowledge of the program. Knowing the Varlous options avallable
should be sufficient.

You should be cautioned that upon the completion of any program'
on the tape, TC50 Search must necessarily read in the next record to
determine if a "multi pass' program is being run. The tape will
then be backspaced one record to resume its normal position.
However, this destroys the just completed program in core memory.
In order to re-run the program, it must be re-selected.
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If an invalid entry is made in response to the "OPTION?"
request the tape will be completely searched for this invalid
"entry and, failing to locate it, will re-type "OPTION?"

The search section of TC50 contains no halts and a loop condition
will result if a machine malfunction is responsible for an I/O
status error condition during the execution of tape forward space,
backspace or rewind operations.

When a program identity is entered following the"OPTION?"reques‘t,
the entered data is read into address 00963.




1.01,04. S0

1.01.05,S0

e

- TC50 ‘
Fage 011
Search

Program Stops and Restarts

There are no programmed halts in TC50 Search. If a data
check is encountered while attempting to read in a program,
TC50 will backspace and read repeatedly until the record is
read without error, or the program is manually halted.

Program Restart Locations

{a)  %00334 ,
~Starting at this address will cause OFTION? to be typed.
" This restart address will simulate the reloading of
- TC50 Search providing locations 60334 - 00999 have
not been disturbed since TC50 Search was last loaded.

(b)  * 00400 _
This is the address all programs must go to when
complete. Restarting here will simulate the end of
a diagnostic test,

(c) *02000 ‘
. This is the starting address of all diagnostic programs.

* Note: -

These addresses will be different in the case of some memory
diagnostics due to the fact that the memory diagnostics must
relocate TC50 in order to check the lower portion of core

- memory. ’

Typeouts
OPTION?
* This is the only typeout provided by TC50 Search., It is a

request that an option be selected as explained in section
. 1.01.02.50.
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TC50 SECTION U (Update Section)

Description (ALSO REFER TO FAGE 034)

The U, or Update, .section of TC50 is the program responsible for
creating and maintaining all TC50 diagnostic tape systems. The U
section is capable of adding, replacing and patching programs on

an already existing diagnostic tape, It can create a tape fron. card
image programs. It will selectively place configuration control card
in.ages in programs requiring them. The Update section is capable

. of furnishing an updated master tape output containing all 1410/7010

diagnostics and an updated working tape containing only the programs
required by a specific machine configuration. It is capable of
performing most of these options during a single run of the program.
All outputs of TC50 Update are in a "short memory dump" form.

The dumps are created by moving the program to be written to the
top of memory, and then performing a WIBEW instruction.

An operation of TC50 Update consists of up to four phases. "Pre-Phase"
is the first one to operate. It does all the housekeeping of itself
and the other three phases prior to the actual update operation.

It occupies the majority of the 9000 memory locations that TC50 is
allocated. ‘

Phase 1 (2nd phase) is responsible for combining input

A card images and input memory dumps. It also
stores, into the TC50 program, any new config-
uration control cards read during pre-phase
operation. The output of phase 1 is a tape contain-
ing memory length core dumps. '

Phase 2 (3rd phase) is responsible for selectively updating the
configuration control card images of all programs
on the tape (except TC50). Its input consists of
short or long memory dumps. Its outputs are
from 1 to 20 tapes containing program length (short)
memory dumps. ' '

Phase 3 (4th phase) is responsible for producing an edited
working tape. It selectivelydeletesprograms not
required by a particular machine configuration.-

Its input is normally a master diagnostic tape of
"short'" memory dumps. Its output is one tape
containing the desired programs in '""short" memory
dump form.
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Phases 1,2, and 3 occupy only locations 00001 through 00999
while they are operating.

Upon initial loading, pre-phase asks several questions of the

operator, The answers are inserted by means of the inquiry

request button. Fre-phase then determines, from the answers
received, which phases are required for this operation and modifies
the program accordingly., Pre-phase also reads any new configuration
control cards available, and stores them in lower memory to make
them available for phases 1 and 2. ’

i
———

When a straight duplication is being performed (no program changes,
no control card changes, and no program editing), Pre-Phase combines
phases 1 and 2 to create a single phase duplication program that

can provide up to 20 output tapes from a single input tape.

When an "Edit" pass is called for with no program changes and no o
control card changes, Fre-Phase combines phases 2 and 3 to create

a single phase edit program that will provide a single edited output

tape from a master input tape.

The memory dump inputs and outputs to TC50 Update may be on any

tape selections on any of four channels. TC50 Update is capable of o
utilizing up to 23 tape drives on a single program run. However,

the maximum number of tape drives required for any type of operation

is 3. A straight duplication or auto edit run requires only 2 tape

drives,

The card image inputs to TC50 Update may be from a card reader
(1402, 1442 or 7223) or from any tape drive on any of four channels.

Equipment Required
1410 or 7010 with the following minimum number of I/O devices: .

2 tape drives -
Straight duplication or straight edit runs.
3 tape drives -
Any operation requiring only the card image changes
pre-written on tape by diagnostic development .
3 tape drives and "off line' card- to-tape equipment-
_ or :
3 tape drives and an ""on line'' card reader
(1402, 1442 or 7223). -
- Any operation,
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Card Deck (Entire 1'C50 Program Deck) ' ‘
7 . Cards . = Load Program
1. Card -~ "Core Clear Card
183  Cards - ~ Program

(Cards numbered 001 - 183 )
l Card S e Execute Card (Branch to 2000)

-

*MachmeE C Level

-\

Pass Length
Variable, but should average less than 5 minutes in the field and
should seldom exceed 10 minutes for any operation including creation

of -a tape.

Loading Procedures

B Ready a Tcso card deck in a 1402 or 1442 card reader.

. Z If u51ng an E channel reader on a 7010 Depress the
S card load sw1tch ' R

Otherwise S
‘Di'splay and alter memory lOcafiQn 0000>0 to:

: RL%1100011$ . For channel 1 reader
f ‘XLX:I1100011$ _ -.For channel 2 reader

3. SettoRUN, RESET, START.
Loadmg from a TCSO tape° _
Load TCSO Search as explamed in sectlon 1. 01 01 S0.

2. When NOETION?" is typed, enter "TCS50".

O O e S

w._ i
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1.01.02.U0  Operating Procedures ( Creating, modifying or duplicating a SRR
- S TC50 Diagnostic Tape.) ALSO SEF FAGE 034 for illustration .‘

1.01.02.U1 ~ Preparation prior to machine time. I o

1. K configu’ratio'_n control card information is to be
. added or modified, prepare the card images as explained
" in Appendix II of this writeup. {Once a system's Master
TC50 Diagnostic Tape contains the proper control card
images, they need never be added again unless the
- system machine configuration is changed or ‘the TC50
. Program is replaced ) : ' i

"2,_ If any programs are to be patched, added or deleted, |
- prepare the "change'' card images and program deck L
card images as explained in Appendix III of this writeup. '

1.01.02.02 ' Machine setvup. ’ ' : : . ‘”\

1. Ready a TC50 card deck in a 1402 or 1442 reader or
ready a TC50 Dlagnostm Tape on any tape drive: 0.

2. If configuration control cards are to be added or modified, , *\
. place the new card’'images in the reader (1402, 1442 or 7223),
or on any tape drive. (If hmlted to 3 tape drives, see

' NOTE on next page.) v ~ [
SR If card image. patches, additions, or deletions are (
' . required,.place these card images in the reader , I

(1402, 1442 or 7223) or on any tape drive . (If limited
“to 3 tape drives, see NOTE on next page.)

4, If a TC50 D1agnost1c Tape is being duplicated, modified,
' or edited, make it ready on any tape drive. (If running
from tape, this may or may not be the tape on drive 0
'that has already been made ready.) :

5,  If this operatidn is other than a straight duplication and
is not an "edit" run, make a scratch tape ready on any .
drive for use as a buffer tape.. ‘ : o
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Make all output tapes ready. (If limited to
3 tape drives, see NOTE below.) -

For any operatlon other than an "edlt" run,

this may be from 1 to 20 drives.

For an '"edit" run with no control card changes
or program changes, 1 output drive is required.
For an "edit" run with control card changes or

program changes, 2 output drives are required.

If limited to 3 tape driveé: and “control card" and

or "change card" image inputs are from tape:

Configuration control card images, change card
images and one output drive may all utilize the -
same physical tape drive since none of these are
referred to simultaneously by TC50 Update. (In the
case of 6. (c) above, the second output tape drive
selection entered is the tape drive that may be used
for the 3 different purposes.)

If using a 7223 reader for control card and/or card
- image inputs, place a blank card on the back of the
input decks.

Load TC50

6.
(a)
(b)
(c)
NOTE:
7.
Operation
1.
2.

Some of the following questions will be typed by TC50,
Use the inquiry request button to enter the correct
answers. N

(a)

CORE SIZE? O0- lOK 1-20K, 3-40K, ETC.
Enter the core memory size of the system
being operated on as follows: »

hon - lOKY ngr_60K
120K . n7_goK
31 40K _"gn-100K




(b)

(c)

(d)
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CONTROL CARD SOURCE?

If no c0nﬁgufation control card changes-
request / release.

If control cards are ina card reader -

Enter "EC" or "FC" for a 1402 or 1442

on E or F channel respectively. ("EZ'" or "F2"
for a 7223 reader.)

If control cards are on a tape drive -

" Enter "E" or "F'" or "G" or "H" to indicate

channel, followed by a ""tape drive selection
digit". i.e. : "E1","E2", "H3", etc,

If control cards are to be entered from the console

_printer -

Enter "ET" and see Appendix IV.

‘ DIAGNOSTIC TAPE SOURCE?

If creating a tape from card images -
request / release,

If duplicating, modifying or editihg an existing tape-
Enter "E" or"F"Y or "G" or "H" to indicate channel,
followed by a "tape drive selection digit". i.e.:
"EC, "E1", "G4", etc. (Usually tape drive 0).

CARD IMAGE SOURCE?

If no card image patches, additions or deletions
are being made -
request/release.

If card images are in a card reader -

Enter "EC" or "FC" for a 1402 or 1442

on E or F channel respectively. ("EZ'" or'FZ"
for a 7223 reader.)

If card images are on a tape drive -

Enter "E" or "F" or "G" or "H" to indicate
channel, followed by a '"tape drive selection
digit". i.e. : "E1'", "E2", "F5", etc.

i
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(e) ,,AUTO"_EDIT? Y/N

ﬂIf an "edlted" workmg tape 1s desired, enter "Y" |
for yes.

If a straight dﬁpliéatibn is desired or no "edited"
working tape is desired, enter "N" for no,

() BUFFER TAPE _mixvr?

- Enter "channel letter" and “drlve selection dlglt "
of scratch tape to be used as a butter tape. i.e.:
“El"» IIEZH l|F4I' etc.

(g).  .OUTEUT TAPE DRIVES?

fEnter "channel letter' of the first output drive
followed by the "drive selection digits" of all
~output drives on that channel, followed by the
_ "channel letter" of the next channel having output
_drives, followed by the "drive selection digits"
~of all output drives on that channel, etc. (Minimum
of 1 and maximum of 20 tape dri%.es)

Example: "E569G2H43" entry designates E channd
drives 5,6, and 9 , G channel drive 2
and H channel drives 3 and 4.

" (h) 1 OUTPUT TAPES?

Enter a "channel letter'" and a "drive selection:
digit", i.e, : VE2"

(i) 2 OUTPUT TAPES?

Enter a "channel letter" followed by 2 drive selection
digits" or a "channel letter' and "drive selection
digit" followed by another Ychannel letter" and
"drive selection digit". i.e.: "E27" or_ "E2F7",
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After answering one of the output tape questlons, the
operatlon will proceed automatically until its completion
unless an- 1/0 status 1nd1cator is encountered

Input/ Output errors: |
(a) If any I/O unit being used should become NOT

READY, TC50 Update w111 100p until the unit
is. made ready.

(b) | If a DATA CHECK should occur on any read or

write operation on any I/O unit, a halt will occur.
(This is the only programmed halt in TC50 Update
other than the halt at the end of the program.) .

(1) START will attempt a re-read or
re~-write of the bad data. (If a tape write, a
skip operation will preceed the re-write.)

(2) COMPUTER RESET & START will
' cause TC50 to attempt to operate without
correcting the bad data. CAUTION!

Halt with the IAR at 00773 or 00687, program is complete.

T
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 Operating Hints and"Co'mi‘n‘éhts

‘Data Checks and I\uemory Dump ‘I‘apes =
All tape records written by TC50 are in the form of memory

dumps. Although depressmg START follow:ng a "write tape
data check" will cause a backspace/slup, due to the length
of the records being written, in 'some cases it could require
numerous backspace/ sklp operatlons to bypass a bad spot -
on a tape. R : .

Blank Cards and.Input Card Images -

TC50 will ignore all blank card image inputs. Therefore
blank I. B. M. cards may be used to separate card decks
being read by TC50.

NEVER use a 10K or 20K system' to create, _duplicate or

update a TC50 Dlagnostzc Tape that is to be used by a system '
with a larger memory than IOK or ZGK respectively, Programs
too large to fit in a 10K or ZOK memory are automatically
deleted during any type run since. they ca.nnot be properly
written on tape.

If you have a 10K or 20K systei’n, ‘anc‘i 1ts'rn‘e'mory size is

increased, be sure and obtain a new master tape containing
all current programs, since your current master tape does not
contain any programs larger than your old memory.

Load Cards may or, may not be on card decks as they are being
added to your tape durlng an update operation. They will be

‘ignored by TC50 Update.

Program Stops, Loops and Restarts

k Prbg'ram Sfopp

IAR at 00408

A data check occurred on the last I/O operatmn. The data

" check indicators are still on.

(a) If tape operatlon -
-, to attempt to correct error by repeatmg the read
" or write operation, depress START. A backspace/
_read Or_a,baCkSPace/ skip/write operation will result.
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(b)

IAR at 00773
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-to attempt to continue without correcting the
bad data, COMF UTER RESET and START. CAUTION .

If card reader operatmn -
-if bad card, correct card, make reader ready

and depress START.

-if card reader error, replace card in reader
hopper, make reader ready, depress START.

-to attempt to continue without correcting the bad
data, COMFUTER RESET and START. CAUTION.

Completion of an Update run

IAR at 00687

Completmn of an Edit or Update / Edit run.

Program Loops

If any tape drive or card reader being used by TC50 Update becomes
not ready, TC50 Update will hang in a tight '""not ready" loop until
the associated 1/0 device is made ready.

Program Restarts

1.

If an operator error is made during a TC50 Update operation
that causes any kind of loss of control, it is recommended
that the TC50 program be reloaded.

If further TC50 Update operations are desired after
-completion of a TC50 Update operatxon, it is necessary
to reload the TC50 program.

At the completion of an Edit or Edit/Update run, you may:

(a)
(b)

()

File protect the new edited tape .
Make its drive ready and cbhange its selection to 0.
COMF UTER RESET, START

The new edited ta.pe'will be placed in operatibn.

——
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Co 3-31-24
CARD IMAGE ERROR -FIXIT o
1. An illegal, unexpected card image was read.
or 2. "You indicated the card-irhage source I/O unit incorrectly,
INVALID CARD IMAGE
1.  Expected to read at least one configuration control
. card image, but first card image read was a "change"
card, '
or 2. An illegal, unexpected card image was read,
or 3. You indicated the configuration control card source

1/O unit incorrectly,

As OUTPUT TAPES are being created, TC50 Update will type
the sequence numbers and identities of the programs that are
being wriiten on the output tapes.

* LEVEL ERR

The changes now being made to your diagnostic tape were not meant to
be made to a tape at the charge level your present tape is at. Your
present tape is either missing some previous changes, or your present

- tape is already at a level higher (newer) than are the changes you are

incorporating.

OLD - XXXX
NEW - XXXX
These typeouts indicate the change level of your old (source) tape,
and the new tape(s) you are ncw creating, The X's should be four

~digit numeric numbers. (The higher the number, the newer the

level.)

Zone bits in the 1000's position of the '"old" level indicate that at some
prior time, an update was skipped. '
Zone bits in the 100's position of the "old" level indicate that at some

~ prior time an update was made to your tape that took it backwards,

Zone bits in. the corresponding positions of the "new' level, but missing
from the "old" level, indicate you are now making said error., It

would be advisable to stop the present operation, and obtain the proper
tapes.

All other typeouts are explained in the "Operating Procedures"
section 1,01, 02,U0.
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Restrictions On System Programs

The restrictions below apply to all programs that are to be placed
on a TC50 Diagnostic Tape. ’

Memory Residence Area

All programs, upon initial loading, will occupy no memory locations
outside of addresses 01000 through 39999.

Program Starting Address.
All programs will have address 02000 as their initial operating address,
Restricted Mem‘dry Areas

No program will, during its operation, alter addresses 00334
through 00999.

Initial Memory Contents

No program can, when initiated, assume any area outside of its
residence area to be cleared, or expect it to contain any pre-deter-
mined information except as stated in section 1.01.07. 7.U0 of this
writeup.

Program Exit Address

All programs, upon completion, will return to address 00400.
Execute Cards

All execute cards included in a program deck (except the final "branch
control" card), will assume they are loaded into address 00601 for
operation, and, to continue loading, will return to address 00400.
Final Execute Card (Branch Control Card)

The Final Execute Card will normally consist of a branch to 2000,
In addition, it will have an 1 punched in the proper column so
that upon being o read into address 00601 in LOAD mode, the asterisk

will occupy address 00672 of core memory.

Core Clear Execute Card

The Core Clear card preceeding card 001 of each deck must
conform to the specifications laid out in the 1410/7010 INTRODUCTION.
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1.01.06.U9 Required Internal Data

All programs are required to contain, in the designated addresses,
the data described in the following paragraphs.

01250-01255

In this area shall be the program!s identity followed by a group
mark/word mark. i.e., "CU01A$ ",

01250 & 01254 may or x_'hay not contain word marks.
01251 - 01253 must not contain any word marks
01245-01249
Word Marks
Location 01245 may or may not contain a word mark., However,
it may be changed by TC50 Update as the program is placed on
the tape.
Locations 01246 - 01249 must not contain any wqrd. marks.
Zones
01246 Zone -
-IfA Bit-Sysfems Test
01247 Zone
- If B bit - Program belql;zgs to the feliability group.
- If A bit - Program is TC50.
01248 Zone - |
- If B bit - Program requires System, Channel 1 and Channel 2
configuration control cards and no  channel 3 or channel 4 control

cards.

- If A bit - Prbgram requireé System, Channel 1, Channel 2, Channel 3
and Channel 4 configuration control cards. oo
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01249 Zone _ : ' : C -
- If B bit - this program is required by all 1410/7010 tape systems, —
(Program cannot be "auto edited" from tape.)
- If A bit - Program requires System configuration control card and .
no channel configuration control cards.
Numerics : _ P
01245-01247 Numerics
These three locations will contain the program's relative sequence
number as assigned by Diagnostic Development. :

01248-01249 Numerics

These two locations will contain the "last thousand's" digits of the

program. i.e., If the programs last address was 27431, "27"

would be placed in 01248-01249. This would cause 01000-27999 —
to be included in the core dumps of the program.

01215-01244 | _ | ‘ -

This area is reserved for the programmer to tell TC50 Update,
Phase 3, what systems his program is applicable to. S
All programs not having a B bit in location 01249, must have some
‘coded information in this area.

How much of the area is required depends on what type systems the
program is applicable to. The coding of this area starts at the right
(address 01244) and continues to the left in 3 address blocks. The
last address of the last block to the left will contain a word mark,
Any addresses to the left of that word mark may be used in any
manner by the program. :

The explanation of the methods of coding this area starts on the ‘ —
next page. )

MEMORY SPACE MUST BE ALLOCATED IN YOUR PROGRAM .
FOR ANY CONFIGURATION CONTROL CARDS REFERRED TO
.BY THE CONSTANTS IN THIS AREA. Refer to the 1410/7010
Introduction for Control Card space allocation.

Also, the zone bits in addresses 01248 - 01249 must indicate
your program requires these Control Cards. -




e

. TC50
Page 027
Update
o The figure below is a representatwn of the coding of an 1nd1v1dual block of information.
— WM to place ")'* between this block's check character and s1gn and "'(" between
‘this block's sign and the next block r1ght.
o~ WM if last block left WM to cause check with "BBE" mstead of "BCE"
. ‘ AB Zone =""a," cond1t1on'
N ""Check character' AB Zone = "at+" condition
. Actual character || d : AB Zone = "a." condition
or bits to be == }E e AB Zone = "a+" condition
- checked for, N ; N ‘
b UMERIC .
X X ——
. - J_/// ,j AB Zone and} (XX-33) is relative
. oneBLoc XX>32 {to Chn 1 label
F 2 )PAARRCTER — ‘
: ° %’ Crers AB Zone and) {’(XX) is relative to
. 2 digit number specifying position = XX_<32“ \Sys 1 label
\ of control card to be checked., For AB Zone = XX is relative to
channel one card, add 33 to relative | _ Chn 2 label
—~ position. (Sys1 +0 =00, Chn1l +20=53, AB Zone = XX is relative to
Chn2+2=02, Chn4 +55=55, ete, ) Chn 3 label
% ' AB Zone = XX is relative to
L - - Chn 4 label
' The methods of using this ﬁgure to code a programs "det Constants" are explained
on the following pages by means of proceed.mg through an actual example.
Al -
./&\‘ T
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We will assume a theoretical program. The assumed theoretical program
requires a machine configuration, as follows, in order to properly operate.

The machine must have a memory size of 10K. It must be a 1410

(not a 7010) with a card reader of any kind on channel one,
or ‘

it may be a 7010 with a vcard reader on Channel 2.

To put this another way:

(10K memory and not 7010 and reader channel 1) or
(7010 and reader channel 2)

This may be coded as a Boolean expression:

(a.B.c) + (d. e

a = 10K memory

.E z not 7010

¢ = reader on channell
d = 7010

e = reader on channel 2
. = "and" sign .

+ = 'or sign

In coding this information, these characters, signs and parentheses will be -

represented in 3 address blocks:

e, by addresses 01242 - 01244

d. by addresses 01239 - 01241
<)+ by addresses 01236 - 01238
b. by addresses 01233- 01235
a. by addresses 01230 - 01232

" The parentheses on both ends are assumed.

TN

T

N
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The figure below is a representation of the coding of an md1v1dua1 block of information.

= WM to place )" between this block's check character and sxgn and "'(" between
this block's sign and the next block right, ,

—~ WM if last block left WM to cause check with "BBE"\ mstead of"BCE'
. | 3B Zone = "a, " condition
- "Check character" AB Zone = "a+" condition
. Actual character N d Wi AB Zone = "Z. "' condition
or bits to be ‘ — 3 AB Zone = '‘a+" condition
o checked for,

SN
/%))

AB Zone and _(XX-33) is relative
*{to Chn 1 label

oNe/Broc Kk XX>32
or SJFRtRTERS AB Zone and| [{(XX) is relative to

2 digit number specifying position | XX<L32 }-{\Sys 1 label

of control card to be checked. For AB Zone = XX is relative to
channel one card, add 33 to relative 1 _ Chn 2 label

position, (Sys1 +0 =00, Chnl +20=53, AB Zone = XX is relative to
Chn2+2=02, Chn4 +55=55, etc,) Chn 3 label

AB Zone = XX is relative to

' B Chn 4 label

The methods of using this figure to code a programs '""Edit Constants' are explained
on the following pages by means of proceeding through an actual example.
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We will assume a theoretical program. The assumed theoretical program
requires a machine configuration, as follows, in order to properly operate.

The machine must have a memory size of 10K. It must be a 1410
(not a 7010) with a card reader of any kind on channel one, .
' or

it may be a 7010 with a card reader on Channel 2.
To put this another way:

(10K memory and not 7010 and reader channel 1) or
(7010 and reader channel 2)

This may be coded as a Boolean expression:
(a.—l;. c) + (d. e)

Where: a = 10K memory

P = not 7010

c reader on channel 1

d 7010 -

e reader on channel 2

. = "and" sign -

= Yor sign

w o

H

o+

In coding this information, these characters, signs and parentheses will be
represented in 3 address blocks: )

e. by addresses 01242 - 01244
d. by addresses 01239 - 01241
<)+ by addresses 01236 - 01238
b. by addresses 01233- 01235
a. by addresses 01230 - 01232

The parentheses on both ends are assumed.



TC50
Page 029
Update

Starting at the left most block ( address 01230), and referring to the figure on page 0(7

the five blocks will be coded as follows:

"WM to indicate this is the
last block to the left.

\

"0" to indicate that TC50 v ' /Ml
| : o7 JrONE

should look for a zero it

in the control card. (A i/"o O : ‘ Jn IPSRICS

"0" represents a 10K P X AX

memory in the system
control card.)

"01" to indicate to TC50
that the relative position
in the control card to be
checked is '""card +01",
(Memory size is indicated

in the first address of the
svstem control card plus one.)

No zone bits to indicate that
the Boolean character and
sign that this block represents
is "a.".

r-No zone bits to indicate that

‘the control card this block is
referring to is either the
system control card or the
channel one control card.

{Memory size is in the system
control card.)

FIRST BI1OCK FROM LEFT CODED TO INDICATE A 10K MEMORY IS REQUIRED,

"a." in the Boolean expression.

"X" to indicate that TC50

should look for an X | twm
in the control card. l A " 2CNE
(An "X" represents i-HX 1 N
a 7010 machine in the || X! 9 s

system control card.) |
01132 o X34 61236

"00" to indicate to TC50 that
the relative postion in the control
card to be checked is "card + 00",
(Machine type is indicated in the
first address of the system control
card.)

"A Bit zone to indicate that the
Boolean character and sign that

| this block represents is "a,h,

No zone bits to indicate that
the control card this block is
referring to is either the
system control card or the
channel one control card,
{Machine type is the system
control card.)

SECOND BLOCK FROM LEFT CODED TO INDICATE THE MACHINE REQUIRED IS

NOT A 7010. "b." in the Boolean expressxon. .




"WM'" to cause the Boolean expression
to be broken into two terms, at
this point, by parentheses.

LU

3 to indicate character TC50

should look for in the control

card. (A reader. is indicated by

several different characters in

the channel one control card.

Therefore, -the presence of

any bit in the reader position "'i .
——

°i123¢

would indicate a reader of
some kind is present.)

RyMERICS
|

ﬁ’}é Ci1238
145" to indicate the relative position in the
channel one control card to be checked is

channel one card plus 12. (A reader is indicated
by a character in the first address plus 12 of the
channel one card. '"33" must be added to the *'12"
since this block refers to the channel one control

card.)

TC50
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"WM" to cause TC50 to check the
control card character with a "Branch
Bit Equal" instruction instead of a
|"Branch Character Equal" instruction,
(Any bit in the reader position indicates
a

reader is present.)

"B Bit'" zone to indicate that the
Boolean character and sign that
this block represents is "a+t",

No zone bits to indicate that the
control card this block is referring

Nto is either the system control card

or the channel one control card.
(Channel one reader is indicated in
the channel one control card.)

THIRD BLOCK FROM LEFT CODED TO INDICATE A READER IS REQUIRED
ON CHANNEL ONE AND TO INDICATE THAT THIS IS THE END OF THE FIRST
TERM OF A TWO TERM BOOLEAN EXPRESSION. 'c) + (" in the Boolean expression.

"X" to indicate that TC50
should look for an X in the
contro. zard. (An"X"
represents a 7010 machine
in the -system control card.)

1239 24C zi241 -

"C0" to indicate to TC50 that the relative
position in the control card to be checked is,
"card +00". (Machine type is indicated in the
first address of the system control card.)

No zone bits to indicate that the
Boolean character and sign that

this block represents is "a.".

'INo zone bits to indicate that the

control card this block is referring
to is either the system control card
or the channel one control card.
(Machine type is in the system
control card.)

FOURTH BLOCK FROM LEFT CODED TO INDICATE A 7010 IS REQUIRED. "d."

in the Boolean expression.
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¥ to indicate character TC50 |No zone bits to indicate that the
should look for in the Boolean character and sign that
control card. (A reader is indicated this block represents is "a.'.

by several different characters in the
channel two control card. Therefore

the presence of any bit in the reader
position would indicate a reader of some
kind is present.) . '

"B Bit" zone to indicate that
this block is referring to
the channel two control card.

(Channel two reader is indicated
on the channel two control card.)

\. ) A M
\$ 4 B }ZONE
I / NUMERICS
'? x! ,‘-Zx} '

- 112" to indicate the relative position in the
control card to be checked is fcard +12'".
{A channel two reader is indicated by a

 character in the first address plus 12 of -
the channel two control card.).

FIFTH BLOCK FROM LEFT(LAST BLOCK) CODED TO INDICATE A READER IS
REQUIRED ON CHANNEL TWO. "e." in the Boolean expression.
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The total coding of the ﬁve. blocks - -
Vv A% Jwm
PN 1A =S | | B [tzowe
JCi XO;OI 5X0:0$ [ 12 [provens
X X ,‘

LB ciatd vid3T L1234 cxrS 212 Ci237 Cii3E CirlS G124r CiR4] CiRAR Cin4E ciiad

- - can be converted to actual character coding:

v vYv
00 X$30¥M5X00f1K

This data would, as stated earlier, occupy addresses 01230 - 01244.

A program's coding must have a minimum of one block of information (unless 01249
contains a B bit) and a maximum of ten blocks of information.

A program's coding can not have more than two terms. i.e. , (a. b. c) + (d .e.) is
two terms. (a+b+c+d+e ), (f +g +)is two terms. (a2 + b 4) is one term.

Although the sign of the last block to the right is meaningless in the Boolean expression,
it must bepresent as a result of the method of coding. For uniformity, it is normally
made the same as the sign of the next to the last block to the right.

e e b
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Inter-Program Cpmmunicétion
Information available to system programs.

Addresses 00998 - 00999

- 00999 will contain a word mark if a program was loaded
from a TC50 tape. 00999 will not contain a word mark if a
program was loaded from cards. ' '

- If a word mark is in 00999{ the characters in00998-06999

will be : , .
% R if source tape is on channel 1
nx if source tape is on channel 2
?3 if source tape is on channel 3
11 if source tape is on channel 4

Address 00997

- Will contain a word mark when the \'V‘\Re‘iiability‘ Option"
has been selected for running. Otherwise it will not contain
a word mark.

Closed subroutines available to diagnostics, '(Only when 00999
contains a word mark) :

Branch to 00968
Forward space diagnostic source tape one record.

Branch to 00982 : : S v
Backspace diagnostic source tape one record.
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- Appendix 1 TC50 Load Routine

Whenever a TC50 Diagnostic Tape is created, duplicated
_or updated, the first record of the new TC50 Diagnostic -
Tape is a short load routine. This load routine is auto-
matically created by TC50 Update;. - The listing below is
the actual load routine record that is on all TC50
.Diagnostic Tapes. Note that the last portion of the record
‘consists of three type tape patterns to assist in basic tape
system debugging. (The first portion of the CCO1l record
has more extensive tape patterns.)- )
. Address If Address Instruction
Load Button Otherwise

00001 00011  W00123000014 Go if Load Button
00013 00023 500000000717 Set Up Tape Read
00025 00035 1500000000887
00037 00047 100000000957
00049 00059 1500002000793

. V‘.
00061 00071 R00078%
00068 00078  1.%B001000$  Read CCOl
00078 00088 R000783

" 4
00085 . 00095 Rpo102#
00092 00102 ]50008800332X Save Channel Info
00104 00114 $0008700331X
00116 00126 Joz000p Go to CCO1

4

00123 00133 R00130¢

00130 00140 i,%xso.omoﬁ@  Read CCO1




00140
00147
00154
00166
00178
00185
00186
00207
00228

00235

00150

00157

00164

100176

0018€

00195

00196
00217
002‘38

00245

v

R001303

v IN
RO0154%

v
D0014000332X

H0013900331X

v
- JO2000b

v

.

- Save Channel Info
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Go to CCO01

121242484€88b-d-b -b1lb Floating Bits = - -

(’“$GF$M<<M$FG$M<< ;"‘ﬁGF Floating Not Bits

Yo

laaXana)

* Word Marks

Word Seperators
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Prepatation Of,Cbnﬁgurat‘iori Control ‘Card Images
All tape 1nstallat10ns must initially prepare one set
of configuration control card images. (Card On Cnly
systems refer to 1410/7010 Introduction). You will

never have to de thls agam unless.

(l) Your system machme‘ ‘cohﬁguration changes.

or (2) You damage your master tape and must
‘ replace it.
or (3)  You replace your TC50 program on your

master tape.

One complete set of configuration control card images
consists of one "system control card image'; and one

- “'channel control card image '"for each channel your

machine has. i.e.; ; If you have a one channel system,
you need a system control card and a channel one control
card. If you have a three channel system, you need a_
system control card and a channel one control card, “and
a channel two control card and a channel three control
card ete, :

Most diagnostic programs refer to the information
punched in these control cards to determine what

~equipment is available for use or for checking. The

card images you prepare. wﬂl be placed on your Master
TC50 Diagnostic tape in TC50, and in all diagnostics
requiring them, by TC50 Update. ,

This information is also used by TC50 Update during
an "Edit "' operation,

Determine which configuration control cards your master
tape requires, and punch the cards as follows:

Columns ] - 4 S »
SYS1 for System Control Card

CHNI1 for Channel 1 Control Card”™”"
CHN2 for Channel 2 Control Card.,
CHN3 for Channel 3 Control Card

CHN4 for Channel 4 Control Card
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Columns 5 - 12 :
' - will be blank for all control cards.

Columns 13 - 69
Funch your machine configuration information
as directed in Appencxx I of the 1410/7010
Introduction. :

Columns 70 - 80
- may be blank or may contain comments
as desired.

If you have a card reader (1402,1442 or 7223), your
Configuration Control Cards are ready to be placed on
your Master tape.

If you have no card reader on your system, use card to

tape equipment to place your control cards on tape with

odd parity. Following the control cards on the tape must
- be either a tape mark, or a "change" card. (Change cards
are required only if you are adding, deleting, or patching
programs on your master tape. Any required change cards
may or may not be on the same tape as the Configuration
Control Cards. Change cards are explained in -Appendix IIT
of this writeup.) '

If you prefer to enter your configuration control card
information via the console printer, refer to Appendix

IV of this writeup. Whenever possible, control card
information should be entered via card images to reduce
the possibility of operator error and to save system time,
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C.hange Card Images

Whenever a program on your

o Change Cards and Decks - Level Cards

~TCS0 -
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rmaster tape is to be patched

or deleted, or a new program is to be added to your master

tape, a "Change'" card image

must be created in order to

instruct TC50 Update as to what is desired.

- Normally, it will not be necessary for these cards to be
created in the field, since any program changes supplied
by Diagnostic Development will include change card images

- regardless of whether the changes are supplied via card

decks or via card image tape

However, the "Change' card

format.

images will contain:

Column 1l X -to indicate a2 change card
Column 2 N -If to add a new program
B D -If to delete an old program
RN F -If to patch a present program
- Columns 3-5 Will contain the subject program's

“sequence number. This must agree
.- with the number witkin the program.

»Cdlumns 6-75 May contain comments
Columns 76-80 May contain the sub;ect program's
o 1dent1ty :

Sequencmg of Change Cards and Decks.

’ An "XN" change card will be the first card of each new
program deck. (A load program may or may not be between
‘the XN card and program deck.) ‘

An "XP" change card w111 be the first card of each set of
: card patches to any one program

An "XD" change card will be used to de51gnate the deletmn

- of any program
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Al change cards, and their associated decks, must be
placed in ascending numerical sequence according to the
sequence numbers in columns 3-5 of the change cards,

 'Due to space limitations, TC50 Update cannot check for

correct sequencing.

If your chénges are in card imé.ge format on tape, TC50
Update will handle them via a tape drive. k

1f you have an "on line" 1402’,' 1442 or 7223 card reader
‘and the changes are in card deck form, they may be
handled through your :eader.,

- If you have no "on line' reader, and your changes are in
card deck form, you must use "off line' card to tape
equipment to place your card images on tape with odd
parity. These changes may or may not be placed on the
same tape, and directly following, any configuration
control card images you may be adding to your master
 tape. The last card image placed on this tape must be
followed by a tape mark, ‘

C. Level Cards :
Most '"changes'" or "Updates' distributed to the field from diagnostic
engineering will cause a change to the '"'change level" of your master
tape. The first card image of all such updates will be an "L" card.

This card indicates to TC50 Update the level that this group of changes

will place a diagnostic tape-at, and it indicates the oldest level a tape

may be at and still be logically updated by these changes. (See section

1.01.05.yU0 for further information.) Only "level” cards supplied by
diagnostic engineering should ever be used.
The "L" card consists of:

Column 1 - L

Column 2 - Blank

Columns 3-6 Oldest acceptable tape level that can be updated by

these changes.
Columns 4- Blank
Columns 5-8 New level of a tape after this update

P
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Insertion of Control Cards Via the Console Printer.
If it is desired, you may change, or add, configuration
control card information via the console printer instead

of via card images.

Prior to your scheduled machine time, write on a sheet

" of paper all information you require in your control cards

columns 13-69, as explained in Appendix I of the 1410/
7010 Introduction.

After you enter "ET" during the operation of TC50 Update,
TC50 will type:

ENTER SYSTEM CARD

At this time, use the inquiry request button to enter

your pre-determined system control card information for
columns 13-45, (If you do not desire to change the present
system control card information that is contained on your
master tape, just Request/Release.)

When you depress inquiry release, TC50 will type:
ENTER CHAN 1 CARD

Use the inquiry request button to enter your pre-determined
channel 1 control card information for columns 13-69,

{If you do not desire to change the present. channel 1
control card information that is contained on your master
tape, just Request/Release.)

Similar requests may be typed for channel 2,3 and 4 control
card information, They should be treated just as explained
for channel 1 above.

Should the program request information for a channel that
you do not have on your system, just Request/Release.
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