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2.01,00,0 TEST DESCRIPTION

00.1 MODIFICATIONS

C021B obsoletes and replaces C021A, The most significant
changes to the program are as follows:

A,

Subroutine No, 09, 17 was added to insure a more
thorough check of the Zero Balance circuitry,

Subroutine No, 10, lS‘was expanded to include a test
of address register settings following an arithmetic
operation in which recomplernentmg is requu-ed.

Subroutine No, 11, 02 was altered slightly to insure
that one hundred positions of storage can be cleared

‘to blanks by a Clear Storage instruction,

Subroutine No, 13, 16 was added to check the result
of an indexed operation in which the effective address
is generated from addresses which, except for 100K
machines, would yield System Check errors,

Subroutine No, 18, 06 was added to check the effect
of a Compare operation in which the Hi~Lo status
indicators are required to alternate rapidly and for
a sustained period of time,

All appropriate subroutines which test operation of
the two instructions, Move Characters and Suppress
Zeros (MCS) and Move Characters and Edit (MCE),
were modified so that these subroutines would
function properly on machines with the European
Edit Feature, Note that listing comments pertain
only to non-European Edit machines.

Literal constants were relocated to lower storage
locations for more -efficient use of available space
and to provide for possible future expansion of the
program.

A modified Autocoder assembly program was used
to prepare the listing which provides more rapid
and accurate identification of the characters and
addresses in actual machine language,
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2,01,00,0 TEST DESCRIPTION (continued)

00,2 DESCRIPTION

C021B, like its predecessor, proceeds from relatively simple
and fundamental operations to those of relative complexity,
The only intentional exception to the foregoing rule occurs

at routine No, 16,00 where four subroutines are introduced
to test the Data Move operation MLCS, By proving the cor-
rect operation of the MLCS instruction, the programming

in routine No, 18, 00 is greatly facilitated,

The program is divided into routines which are, in turn,
subdivided into subroutines, When an operation or a small
group of operations is to be checked for the first time, a

new routine number of the form MN, 00 is assigned, where
MN specifies the number of the routine in numeric sequence,
Subroutines under MN, 00 are identified MN, XY where XY
specifies the subroutine number, again in numeric sequence,
The term ''subroutine'" as used here is more properly a "sub-
section' of a larger routine, Unlike subroutines in the usual
sense of the word, these are separate program entities which
may, for the most part, be run independently of any other
portion of the program, Within the comments of the pro=

. gram listing, the terms "routine" and "'subroutine' are oc~ -

casionally used interchangeably to refer to the current sub-
section under consideration,

It is anticipated that a CPU malfunction which occurs during
the execution of routine Nos, 01, 00 through 04, 00 will be
accompanied by a System Check error, An attempt is made
to indicate, by means of a console printer, certain errors
that may be experienced in routine Nos, 05, 00 through 07, 03,
These typeouts cannot be bypassed., Beginning with sub=
routine No, 07,04 and continuing through the remainder of
the program, normal TAD options are in effect, Generally .
speaking, machine troubles should be attended to at the time
of their occurrence; this is especially true of troubles that
arise during low-numbered sections of the program,

Completion of the program requires that a certain number of
loops through the program be made. The number of loops
required for completion is determined by a five-digit loop
count constant at storage location 01006-01010, As released,
this constant is 400100, Within the obvious limits imposed
by a five-character area, the CE may alter this value to any

other value he chooses,
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TEST DESCRIPTION (continued)

Within C021B there are several routines which, because of
the length of time required to perform them, are executed
only the first time through the program and thereafter only
in that loop immediately following the one in which the loop
count limit is attained, The tests for Halt and Halt-Branch
are performed only one time regardless of the number of
loops required or the setting of TAD 3, In addition to the
routine which tests Halt and Halt-Branch, there exist-two
other subroutines, No, 30,01 and No, 30,02, each requiring
manual intervention,which are performed only during that
loop in which the program finds TAD 4 set toa I, If these
subroutine Nos, 30,01 and 30, 02 are performed, the latter
one resets TAD 4 to a blank in order to prevent repeated
testing of thlem. .

EQUIPMENT REQUIRED

A, Card reader or tape unit to load tﬁe program,
B. Console Printer (assumed on chaﬁnel E) |
C. Storage capacity of at least 40K

No additional features are required by this program, Co021B
is equally applicable to the 1410, the 1410 Accelerator and

. the 7010,
CARD DECK
7 cards Load Program L1A
1 card Core Clear Card (39999 to 01000)
1 card System Control Card £021B001
662 cards Program C021B
1 card Last Execute Card

ENGINEERING CHANGE LEVEL OF MACHINE

CO021B will operate on 1410's and 7010's of any EC level
provided the storage capacity is adequate and unless an .
Engineering Change modifies the function or operations

‘of the standard instruction set.
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2.01,00,0 TEST DESCRIPTION (continued)

00,6 PROGRAM RUN TIMES

2.01,01,0

01,1

01,2

The running times listed below in tabular form are for the
1410, the 1410 with the Accelerator Feature No, 1007,

- and the 7010, Values are given in seconds and are ap-

proximate; they do not include the time required to load
the program or execute manual operations, In each case
the loop counter was initialized to +00100,

40K 60K 80K 100K

1410 44, 8 sec 56 sec* 68 sec¥ 80 sec¥
1410 ACC 37.5 - 47.3 57.0 67 %

7010 15,2 18. 8 22,4 25,9
*Estimated :

LOADING PROCEDURES

1410 CARD INPUT
A, Clear storage to blanks

B, Display and alter locations 00000-00011 as follows:

vv v
1. RL%1100011$, if reader is on E channel
vv v »

2, XL1100011$, if reader is on F channel
C. Set Mode switch to Run, Computer Reset and Start,
1410 TAPE INPUT
A, Clear storage to blanks
B, Display and alter locations 00000-00011 as follows:
: vV v ‘
1. RL%B000011$, if tape unit is on E channel

vv v
2. XLRrB000011$, if tape unit is on F channel

C. Set Mode switch to Run, Computer Reset and Start,
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2.01,01,0 LOADING PROCEDURES (continued)

01,3 7010 CARD INPUT

0l.4

2,01,02.0

D,

Clear storage to blanks

If reader is on E channel, use 7010 Load key and
disregard steps C and D,

If reader is on F $hanne1, -display and alter locations
00000-00011 to X1,11100011$Y

Set Mode switch to Run, Computer Reset and Start,

7010 TAPE INPUT

A,

D,

Clear storage to blanks,

If tapé unit is on E channel, use 7010 Load key and
disregard steps C and D, '

If tape unit is not on E cha.nnél, display and alter
locations 00000-00011 as follows:

vV v '
1. XLXB000011$, if tape unit is on F channel

vv v
2. 3L ? B000011$, if tape unit is on G channel
vv v

3, 1L !B000011$, if tape unit is on H channel

Set Mode switch to Run, Computer Reset and Start,

OPERATING PROCEDURES

No special instructions are necessary to run this program, .
Operation begins immediately upon reading the final
Execute Card,
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2,01,02,0 OPERATING PROCEDURES (continued)

All TADs are initialized to "not 1'"' and normal operation

of C021B, described below, does not require that any TAD
information be entered, By "normal operation" is meant
that all typeouts are allowed, there will be no looping of
individual subroutines, there will be no error stops (except
for routine Nos, 06, 00 through 07, 03), only one "pass'’ will
be performed, and subroutine Nos, 30,01 and 30, 02, which
require operator intervention, will be bypassed, The
significance of the TADs is as follows:

TAD  Location - Not 1 (Normal) _ 1
TAD 0 01000 Allow all typeouts Bypass error
- typeouts '
TAD 1 01001 Not loop subroutine Loop on sub-
" routine
TAD 2 01002 Not halt on error Halt on error
TAD 3 01003 One program pass Repeat C021B
' only indefinitely
TAD 4 01004 Not perform sub- Perform sub-
routine Nos, 30, 01 ‘routine Nos,
and 30, 02 30.01 and 30, 02

It is recommended that once during the execution of C021B
TAD 4 be set to a "'1'"" so that certain functions of the reset
keys may be tested by subroutine Nos, 30, 01 and 30, 02,
TAD 4 is the only special TAD used by this program,

The Customer Engineer should note at this time the contrast
between TAD information and Control Card information,
Data in the form of TADs applies to all installations, ir-
respective of machine type or configuration; Control Card

~ data furnishes to the program important information which
may vary widely from one installation to another, In order
that CO21B run properly and make fullest utilization of the
CPU's capabilities, this information must be made avail-
able to the program through a Control Card, properly
punched at the individual locations. This program requires
Control Card information relating to machine type, storage
capacity and the European Edit Feature, '
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2.01,03,0 OPERATING HINTS AND COMMENTS {z-..:. i

With the understanding that the CE occasionally wishes to
enter his own instruction sequence and data for the purpose
of testing a specific condition and yet leave the main pro-
gram intact, the following ''safe'' areas are listed, C021B"
will not disturb the contents of these locations,

01016 through 01028
01813 through 01993
34422 through 34899, but see following paragraph

Note that no area below address location 01000 can be
considered '"'safe' since the Load Program L1A or Tape .
Control Program TC50 ( ) resides there,and the areas
not used by L1A or TC50 ( ) are used as work areas by
Co021B, '

The CE will observe that not all of storage above the greatest
address given in the program listing is available for patching,
In order to explain this, it is necessary to know something
about the operation of subroutine Nos, 31,01 and 31, 02,
These two subroutines use the area above 34900 up to the
highest available storage location as indicated by the System
Control Card., Upper storage locations, in blocks of 10K,
may be omitted from the test by altering the System Control
Card or by manually altering storage location 01257, As an
example, consider a CPU with 100K storage capacity,
Normally, the System Control Card for this system will -
contain a "9" punch in card column 14 indicating that loca-
tion 99999'is the highest available address, To remove the
upper 10K storage locations from the test and thereby make
it available for other use, alter address 01257 to an ''8" or
use a System Control Card, prepared especially for C021B,
with an ''8" punched into column 14 of card C021B001, In
similar fashion, the upper limit of storage utilized by No,
31,01 and No, 31, 02 may be reduced in 10K increments,

The presence of non-numeric characters in location 01257

or numbeis less than '"3" will cause the program to assume
a 40K system, '
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2,01,03,0 OPERATING HINTS AND COMMENTS {continued)

TADs or other data within the program méy be altered in
the following manner: - '

1, Depress the Inquiry Request key.

2, When "'I'" types, enter five numeric characters
which specify the high-order location, i. e,,
the low storage .address, to be altered,

3. Depress.the Inquiry Release key,
4, Depress the Inquiry Request key.

5. Enter desired information or data from the
keyboard,

6.  Depress the Inquiry Release key,

If an error is made while keying in an address or data (steps
2 or 5), depress the Inquiry Cancel key and resume from the
step which preceded the error,

The opportunity to recognize an Inquiry Request is provided
in nearly all but the very first routines, Unless the Inquiry
Request key is depressed during the execution of sub-
routine Nos, 31,01 or 31, 02, acknowledgment will be almost
instantaneous, )

C021B provides that if TAD 1 is set to a ''1" the current sub-
routine will be ""looped" until TAD 1 is reset, regardless of
whether that subroutine is in error or not, :

Routine No, 12,00 places a Branch instruction at 00001-00007,
the I-address of which is an appropriate restart location,
Provided that routine No, 12,00 has been executed one time,
the Program or Computer Reset keys may be used for the
purpose of restarting the program but with the following
exception. During the execution of TAD-optional routine
Nos. 30,01 and 30, 02, the use of the reset keys is required
to proceed through the program, Note that neither the use

of the reset keys nor the repeated looping provided by

TAD 3 causes the identification to be typed again or the pass
counter to be reset, )
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2.01,03,0 OPERATING HINTS AND COMMENTS (continued)

2,01,04,0

2,01,05,0

05,1

Give special attention to the comments portion of the listing,
These notes are provided so that the CE may have an
insight into the method of test and the expected results,

PROGRAM STOPS AND RESTARTS

TYPEOUTS

There are only two normal stops that occur during the
running of C021B; they are experienced when the operations
Halt and Halt-Branch are tested and are accompanied by
informative typeouts, Press the Start key to continue,
Installations which cannot tolerate programmed stops or
manual intervention must modify C021B by overlaying, with
a patch card, the instruction following the one labeled AH
on page 25, As released, this instruction is not defined
with a word mark until one loop of the program has been
made, A modification card providing non-stop operation
should overlay the no-Word Mark "J'" with a Word Mark
llJ. 1"

If TAD 4 is set to ' 1" two stops will occur during the execution
of subroutine Nos, 30,01 and 30,02, The console printer will
direct the CE to depress a reset key and Start,

During most of the time that C021B is being run, an ap-
propriate restart Branch instruction is located at address
00001, Restrictions on this condition are noted in the ‘
previous section of this write-up,

NORMAL TYPEOUTS
A, CO021B, Test identification typed at start of program,

B. PROG HLT, PRESS START, Typed when the Halt
instruction is tested,

C. PROG HLT/BR, PRESS START, Typed when the
Hali- Branch instruction is tested,

D, PRESS PROGRAM RESET & START., Associated with
subroutine No, 30, 02, Typed only if TAD 4 is set to

" 1‘ 111
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TYPEOUTS (continued)

E, PRESS COMPUTER RESET & START. Associated
with subroutine No. 30.02. Typed only if TAD 4 is
setto"l," :

F, PASS 001, Typed at conclusion of the first pass, If

the program is repeated under the control of TAD 3
the pass number is incremented by 1 on each se-
quential pass, The pass number is not reset by any
Reset-Start procedure.

G. EOJ C021B. End of Job message which immediately
follows typeout {F) if TAD 3 is not set to"1,"

ERROR TYPEOUTS

Most routines and subroutines within C021B provide an error
typeout of the form No, MN, XY where MN specifies the
routine number and XY the subroutine number, Sections

of the program labeled in this manner which do not provide
this typeout are No, 01, 00 through No. 04,00, No. 12,00
and No, 31,02, Note that there are no routine Nos, 14,00,
20. 00 or 21, 00; their omission results from the consolida-
tion of separate phases of a prior program,

In many subroutines, the subroutine number will be typed

if any of several errors occur; for example, No, 19,57

will be typed if the SCNRM operation fails (1) to stop on a
record mark, (2) to stop on a group mark, (3) if either the
A- or B-address registers are incorrect following the scan,
or (4) if any data are moved by the operation, In cases of
the type just described, it is left to the ingenuity of the CE
to determine precisely where the test failed,

Subroutine Nos, 18,01, 23,01, 24,02, 30,01 and 30,02
each provide error typeouts in addition to their respective
subroutine numbers, These additional typeouts are dis-
cussed in some detail below, ' '

No. 18,01
*VS*ERRWX Y Z

The two asterisks (¥) represent the A- and B-field, in that
order, of the single character compare operation which was
found in error, The letters W X Y Z represent one or more

- of the ten possible error types that are tested by No, 18,01

and will be printed as a numeric digit {or digits) 1 through 9
or an alphabetic "X" (for Roman numeral "10'), The CE is
referred to the COMPARE flow chart for the significance of

the error numbers,



C021B
Page 13

2.01,05,0 TYPEOUTS (continued)

No, 23,01
AB PROD XYZ; S/B ZERO -

A and B represent the A-field multiplier and the B-field
multiplicand, respectively, They may be any of the 64
possible legitimate characters, The product of A and B
is given by XYZ and should have been zero; either the
product XYZ was not zero or the zero balance indicator
did not come on,

No, 23,01
AB PROD XYZ; S/B NZ

Similar to the example just described, Neither factor A

nor B was zero or any of its equivalents, The product

XYZ should not have been zero but a test of the zero balance
indicator found it onm,

No, 23,01
AB PROD XYZ; S/B NEG

The A- and B-field factors were so signed that a product
having a zone configuration of B-bit only in the units posi-
tion was expected, The product of A and B did not yield
the anticipated negative re sult, '

No, 23,01
AB PROD XYZ; S/B POS ‘ e

Similar to the example just described, The product of A
and B did not yield the anticipated positive result,

No, 23,01
AB PROD UVW; NE BA I?ROD XYZ

The product of any two single characters should yield the
same result regardless of which character is multiplier
or multiplicand, This typeout indicates that UVW, the
product of A and B, was not equal to XYZ, the product of

"B and A, The products and their factors are given for

comparison,
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2.01,05,0 TYPEOUTS (continued)

No. 24.02
B/A EQ Q, REM R; NEQ [al[Q] PLUS R

B A, Qand R represent signed integers with the restriction
that A is never -equal to zero, This typeout indicates a

. failure to recover the dividend B when the product of the
divisor A and the quotient Q is algebraxcally added to the
remainder R,

No, 24,02
00B/A CAUSED DIV OFLOW

A test of the Divide Overflow indicator found it on after
performing the indicated division, Since A is not allowed
to be equal to zero, the indicator should never come on,

No. 30,01

B EQUAL A RESET
ARITH OFLOW RESET
DIV OFLOW RESET
ZERO BAL RESET

Subroutine No, 30, 01 tests certain functions of the Program .
Reset key, This typeout points out that one or more of the
specified indicators was reset by the Program Reset key.

No. 30, 02

FAIL TO SET B<A

ARITH OFLOW NOT RESET
DIV OFLOW NOT RESET
ZERO BAL NOT RESET

In a manner similar to that just described in the preceding
example, some functions of the Computer Reset key are
tested, This typeout will inform the CE of the failure or
failures detected by this subroutine, '
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