SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIP TION
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IDENTIFICA TION: Basic Utility Package IV

AUTHOR: A. W. England, SDS

ACCEPTED: 23 November 1962

COMPUTER :

CONFIGURATION: All 920 Systems and any 910 with typewriter.

PURPOSE: To provide a s:'u"nplé utility system for the SDS 910 and 920
when a more elaborate system is not required or when
memory space is limited.

PROGRAMMED

OPERATORS: None

STORAGE: ‘The program occupies 288 words.

TIMING: All operations procéed at the rate of the I1/0 device being
used. This is 15 character/sec on the typewriter, 300
characters/sec from paper tape in the photoreader and 60
characters/sec on paper tape from the punch.

USE: l.  LOADING THE PROGRAM

.1

The system tape is in a relocatable format with a relocating
bootstrap at the beginning. To load this tape, insert it in
the photoreader and enter the desired starting location in the
A register. Then follow the normal fill procedure. The
relocating bootstrap loads into the first 32 words of memory
and then loads the system program starting at the address
given in the A register. When the tape is loaded, control is
transferred to the program and it will address the keyboard
for operational control.

OPERATION CONTROL CODES

All characters read by the system from the keyboard or
paper tape are handled in the same manner. Digits are
accumulated until a control code is read and then operated
upon. There follows a description of the operations caused
by the various control codes.

Set Location * (asterisk), L (letter L)

The character * will be the standard set location symbol for
the HELP system but the L. character is allowed for compati-
bility with earlier systems. This character causes the
previously entered five octal digits (14 bits) to be placed in



Page 2 of 8

Catalog No. 000011

USE:

(Cont.)

.3

the location counter. The contents of the accumulate and
hold words are set to zero and all flags are reset. This
operation is used to set the location for loading, outputing
or branching. The location setting is in the X register when
the program is waiting for an input. It may be inspected by
moving the compute switch to IDLE, typing a character (CR
for instance) and looking in X. Move the switch to RUN
before typing any further characters.

Enter Information . (period), ) (right parenthesis), X (lozenge)

On reading the enter symbol the program will form the word
defined by the previously read characters and store it in
memory in the location specified by the contents of the location
counter. It then increments the location counter by 1 and
clears the input accumulating words. A further description of
the word formation will be found under the sections on indirect
and relative addressing. The symbol right parentheses, ), or
lozenge, O, is the standard symbol for enter. Only one of
these will be present on any given input preparation device and
the code is the same.

Set Location to Register A, ' (apostrophe), @ (at)

The address of the temporary storage location for A is loaded.
into the location counter. This operation is the same as

set location except that the location set is always the address
of the A temporary storage word. When this code has been
entered the operator can load information into the temporary
A, B, and X locations in that order, by simply inputing words
in the normal manner followed by the enter symbol. When
either branch operation is performed to leave the system the
contents of these three words are loaded into their respective
registers before the branch is executed.

Step Location $ (dollar sign)

The $ causes the location counter to be incremented by one
without storing anything in memory. It also clears and
resets like the carriage return.

Start Compute at Location, J (letter J), # (hash mark),
or = (equal sign)

The registers are loaded with the contents of the temporary
A, B and X locations and the program executes a BRU to the
location specified by the location counter. The # or = is the
HELP symbol for start compute.
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USE:

(Cont.)

2,6 .

2.7

2.8

.1

Enter Subroutine at Location, , (comma)

The contents of the temporary A, B, and X are loaded into

the respective registers and a BRM is executed to the location
specified by the contents of the location counter. This
operation is used for entering subroutines and routines which
end with a BRR. If control returns with a BRR to the system
the instruction following the BRM will transfer control back
to the keyboard input section.

Fill from Reader, F (letter F), : (colon)

This will cause the photoreader to be started and information
will be loaded from paper tape. The format is as described
for typewriter. The : (colon) is the HELP code for fill, the
letter F is allowed for compatibility with earlier systems.

Verifying Mode, V (letter V)

This will cause the photoreader to be started and information
read from paper tape as in the fill mode. However, the
information from tape is not loaded but is compared with the
contents of the specified memory locations. If it agrees,
operation continues as usual. If it does not agree, the input
stops. The A register contains the word as it was on tape,
the B register contains the contents of the corresponding
memory location and X contains the address of the memory
location. When the halt is cleared the system will continue in
the verify mode if BP 2 is set. If it is reset, control will be
returned to the keyboard.

Return to Keyboard, / (slash mark)

The slash is used to indicate the end of information on paper
tape and will cause an unconditional return to keyboard control.
The reader is stopped.

Stop Code, ¥ (group mark)

The Flexowriter stop code or the character ¥ which have the
same code, can be used to stop input and return control to the
keyboard if BP 4 is set. If it is reset this code is ignored.

Indirect Addressing, I (letter I)

After the tag digit and the two octal digit instruction code has
been read, an I may be used to set the indirect address bit in
an instruction word. When this character is read the previous
9 bits are moved to the left of the word and bit 9 is set to a one.
This word is placed in Hold and the accumulating word set to
zero. Additional octal digits are stored in the accumulating
word and when the enter symbol is read they are merged with
the Hold word and the result stored in memory at the location
specified. The indirect address bit will also be set if a five
digit absolute address greater than 40000 octal is read.
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USE:

(Cont.) 2.11

2,12

2.14

2.14.1

Relative Addressing, + (plus) or & (ampersand)
and - (minus)

If after the tag digit, the two instruction code digits, and
possibly the I code are read, a sign symbol is read, the
previous digits and tags will be moved to the left and placed
in Hold. The relative address tag, bit 0, will be set to one
and the relative flag will be set. The accumulating word

will be set to zero and each successive digit will be stored

in this word until the enter symbol is encountered. The
accumulated number is then added to the contents of the
location counter if the sign was positive, + or &, or subtracted
from the contents of the location counter if the sign was
negative. This resultant address is merged with the contents
of the Hold word and stored in memory at the address
specified by the location counter. When giving a relative
address it is not necessary to use leading zeros. The

signed address field causes the resultant instruction word

to be made negative regardless of whether or not the tag

digit was 4 or greater. However, a tag digit of 4 or

greater will not cause relative addressing on input but can

be used to indicate that a word should be relativized on output.

Clear and Reset, Carriage Return, CR

The carriage return causes the accumulating and holding
registers to be set to zero and all flags to be reset. The
location counter is not affeced.

Ignored Codes TB, SP, DL, BS

The codes for tabulate, space, backspace, and code delete
are unconditionally ignored whenever read.

Output Operations

Output on the typewriter or punch is allowed in this utility
system. In the HELP system output will be a separate
module from the input routine. The output of this routine is
in the same general format as that of the HELP system.
Output is started by setting the location of the first word to
be output using the set location operation. If output is to be
stopped automatically, the ending address is then entered
followed by a T for typewriter output or P for punch. The
routine will then output from the first address through the
ending address or until BP 1 is set. If no ending address is
given, zero will be used and output will normally be
terminated on BP 1 set,.
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USE:

(Cont.) 2.14.2

2.,14.2.1

2.14.2.2

3.1

The format is the same for either typewriter or punch and
it can be set for either octal mode or instruction mode.

The output begins with a carriage return followed by the
five digit starting address and an *. Each word is output
preceded by a tab and followed by a Hor ) and a carriage
return. Whenever a location ending with an octal zero is
encountered it is output before the tab. When output is
terminated, a / will be output after the last carriage return.

BP 2 reset indicates octal mode. In this mode each word
is output as eight octal digits.

BP 2 set indicates instruction mode. In this mode each
word is output in the following manner:

T CDIzAAAAA

Where Tindicates the three tag bits, relative, index and
program operator, as one octal digit. This is followed by
a space and then two octal digits for the instruction code,
CD. If the addressing is indirect an I will be output after
CD or a space if addressing is direct. If the address is
relative, tag digit equal to 4 or greater, and BP 4 is set,
the contents of the location counter are subtracted from the
address portion of the instruction and the result is output
as a sign and five digits of absolute value. If the addressing
is non relative, tag digit less than 4, or if BP 4 is reset the
sign position will be spaced over and the address output as
five octal digits.

EXAMPLES

To load the octal number, 01234567 in location 347:
00347%01234567. CR

To load an instruction to add a word whose address is in a
word 4 previous to the instruction itself which is at 7046:

07046%551-4)CR

In memory this would appear as 45547042, If an instruction
mode typeout were called for it would appear as:

07046% 4 551-00004)CR
when BP 4 is set and as:

07046* 4 551 07042)CR

when BP 4 is reset,
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USE: (Cont.) 3.3 To initiate the punchout of words 542 through 556:
00542%00556P

4. RECOVERY OF PROGRAM CONTROL
If control is taken from the system and the operator wishes
to return to the system using console operation there are
two methods:

4.1 If location 0001 has not been destroyed by some other
program operation then control can always be recovered by
the following procedure:

a. Move COMPUTE switch to IDLE,
b. Press START button,

c. STEP COMPUTE switch.

d. Move COMPUTE switch to RUN.

4.2 If location 0001 has been destroyed control can be recovered
by inserting in the C register and executing a BRU to the
address originally entered into A when the system was loaded.
After this location 0001 will be restored and control will go
to the system which will then address the keyboard.

5. SUMMARY OF OPERATIONS

OPERATION CODE
Set location * L
Enter word and advance location counter o)
Set location to register A ' k@
Step location $
Start compute at location J # =

Enter subroutine at location

Fill from photoreader ' F
Verify from photoreader A\
Stop fill or verify and return to keyboard /

1" "noon t " " " " BP 4 SET # (SC)
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USE: (Cont.) OPERATION CODE

Set tag field for program operator First Digit 1
Set tag field for index First Digit 2
Set tag field for program operator and

index First Digit 3
Set tag field for relative addressing First Digit 4
Set tag field for program operator

and relative addressing First Digit 5
Set tag field for index and relative

addressing First Digit 6

" Set tag field for program operator,

index, and relative addressing First Digit 7
Set indirect address tag I
Set relative forward +&
Set relative backward -
Start typeout octal format BP 2 RESET T
Start Typeout absolute instruction format,

BP 2 SET, BP 4 RESET T
Start Typeout relative instruction format,

BP 2 SET, BP 4 SET T
Start punch octal format, BP 2 RESET P
Start punch absolute instruction format,

BP 2 SET, BP 4 RESET P
Start punch relative instruction format,

BP 2 SET, BP 4 SET P
Clear and reset CR
Ignore TB
Ignore SP
Ignore BS
Ignore DL
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METHOD:

Each digit or character is read into memory. A table search
is then performed to determine if this code is a special or
control code. If it is, then a transfer of control is made to
the beginning of the approrpriate control routine. If it is not
found in the table it is assumed to be an octal digit and the
least significant three bits are shifted into the right end of an
accumulating word. Whenever a control code is encountered
which uses previous data it picks this up from the accumulated
word.,

In the process of inputing an instruction the tag and instruction
code are accumulated as three octal digits and then if an I is
input it causes the contents of the accumulated word to be
transferred to the hold word and shifted to the left end of the
word. Bit 9 of this hold word is then set to a one and a hold
flag is set. A plus or minus sign will cause a similar opera-
tion. If the hold flag is reset when the sign is encountered the
accumulated word is shifted and transferred to hold and a
relative flag as well as the hold flag, is set. If the hold flag
was set when the sign was encountered only the relative flag
is set. In either case bit 0 of the hold word is then set to one.

Additional digits are now accumulated until the enter symbol
is encountered. If the hold flag were reset the contents of

the accumulated word would be stored at the address specified
by the location counter. However, if the hold flag is set and
the relative flag reset the lower 14 bits of the accumulated
word are merged with the contents of hold and then stored.
When the hold is set and the relative flag is set the contents of
the accumulated word are added or subtracted, depending on
the sign that set the relative flag, to the location counter and
the result merged with the contents of hold. After this the
word is stored, all flags are reset, hold and accumulate are
cleared, and the location counter is incremented by one.

In the case of the output operations the starting address is in
the location counter and the ending address in the accumulated
word. Since the set location operation clears the accumulated
word the ending address will be zero if no other address is
input. The output proceeds to increment the location counter
after each word is output and compares it to the accumulated
word., When they agree it terminates output and returns
control to the input section.
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SCIENTIFIC DATA SYSTEMS
SDS 900 SERIES PROGRAM LISTING

PROBLEM: BASIC UTILITY PACKAGE IV Catalog No. $o0g1 1
PAGE 1 of 15
- PROGRAMMER A. W, ENGLAND, SDS DATE _11-23-62
LOCATION INSTRUCTION REMARKS
g213g | @ EOM  godgd START  CLW
@2131 | o EOM  2dgdh DIR
@g2132 | @ CLR 3¢@d3
#2133 | Y4 STA @2326 CLEAR ACCUM
g2134 | 4 sTA @237 CLEAR HOLD
@2135 | U4 sTA @255¢ RESET FLAG 1
@2136 | 4 LDA @256¢g R1; SET SW1 FOR KEYBOARD EOM
@2137 | U4 STA @2152 *
g214g | 4 LDA @2563 RU; SET SW2 FOR KEYBOARD WiM
gai41 | 4 sTA g2i54 * | |
g2142 | 4 LDA @2165 R9s SET SW3 TO NOP
gar43 | U4 STA g2156 * A
g21%% | 4 LDA g2266 SET UP RESTART
g2145 | @ STA gpgs1 *
g2146 | 4 LDA g2323 R1Zs RESET SW5 FOR LOAD
g2147 | 4 sTA gez2k *
g215¢ | @ SKS 21ddg READY  SKBRW; WAIT FOR READY
@2151 | 4 BRU g@215g *
g2152 | @ EOM  g1gp Swi ADDRESS INPUT DEVICE
@2153 | 4 Lbx @2325 LOC; FOR DISPLAY

SDS-E-177
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SCIENTIFIC DATA SYSTEMS
'SDS 900 SERIES PROGRAM LISTING

PROBLEM: | BASIC UTILITY PACKAGE IV Catalog No. _giggg1 1
PAGE 2 of 15
PROGRAMMER: A, W, ENGLAND, SDS DATE 11-23-62
{ LOCATION | INSTRUCTION , REMARKS
g2154 | 4 wimM  gessh Sw2 T1; INPUT
g2155 | 4 LbB @255k T1
@2156 | @ NOP @@@dd SW3 NOT USED
@2157 | @ RCY  2@gg11 | SET UP TO SCAN LIST
@2164 | 4 LDB @253@ *
g2161 | 4 LDx @2537 *
g2162 | 6 SKM @g2527 SCAN CONTROL LIST
@2163 | 4 BRX @e162 *
@2164 | 6 BRUI @2527 G0 TO CONTROL SECTION
g2165 | @ NOP @@@@d R9
@2166 | @ LDA g@@2s | DA SC3; INDIRECT ADDRESS
@2167 | 4 BRU @22¢5 SIGN +3
g2178 | @ LSH gdgg6 DIGIT SHIFT OCTAL DIGIT INTO ACCUM
@2171 | 4 DB ge326 ACCUM; *
p2172 | @ LCY 20093 B
@2173 | 4 sTB @2326 ACCUM; *
g2174 | 4 BRU g2152 SWi+1
@2175 | 4 LDA @2326 LOCSET ACCUM; LOCATION SET
@2176 | @ ETR @gg@er : SAVE ADDRESS PART
g2177 | 4 STA @2325 LOC

SDS-E-177
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PROBLEM: —BASIC UTILITY PACKAGE IN Catalog No.  @@gg11
PAGE 3 of 15

PROGRAMMER: . A, W. ENGLAND, SDS DATE _11-23-62
LOCATION |  INSTRUCTION REMARKS

gae@g | @ CLR  380@3

ge2g1 | 4 BRU @2173 DIGIT+3

ge2g2 | 4 SKA @255¢ SIGN FLAG1; HAS | CODE BEEN READ?

ge2g3 | 4 BRU @2321 | FMP3 YES

geagh | @ ABC 20035 5 NO, CLB

googs | 4 sTB ge55d FLAG

ge2@g6 | 4 DB @g2326 , ACCUM; MOVE [ACCUM] TO HOLD

g22g7 | @ LCY  2@@17 155 *

g221g | 4 sTB @ge327 HOLD; *

g2211 | 4 BRU @e2gg@ LOCSET+3

g2212 | 4 LbA @253 ENTER C2

g2213 | 4 skA  g255¢ FLAG1; | CODE ONLY?

g2z21h | 4 BRU @2236 FORM; YES |

g2215 | @ LSH goggr 3 NO

g2216 | 4 skA geos55g FLAG1; + CODE?

@2217 | 4 BRU @223k | ADD$ YES

gez2g | @ LSH geggl : NO

g2221 | 4 skA ges5g FLAG1; - CODE?

@2222 | 4 BRU g2232 . SUB3 YES

@g2223 | 4 LDA @e326 ACCUMS NO

SDS-E-177



SIS

——— H ————————
SCIENTIFIC DATA SYSTEMS

SCIENTIFIC DATA SYSTEMS
SDS 900 SERIES PROGRAM LISTING

PROBLEM: BASIC UTILITY PACKAGE v Catalog No. _gg@g@11
PAGE L4 of 15

PROGRAMMER: . A, W, ENGLAND, SDS DATE __ 11-23-62
LOCATION INSTRUCTION REMARKS

ge2224 | 4 STAI @2325 SW5 LOC; LOAD/VERIFY SWITCH

g2225 | 4 MIN @2325 LOC

Z2226 | @ CLR 3¢¢@3 RESET

g2227 | 4 STA @255¢ FLAG1

ge23g | 4 STA @g2327 HOLD

g2231 | 4 BRU g22g1 LOCSE T+k

g2232 | 4 suB g2326 SuB ACCUM; -LOC

g2233 | & LSH gggg MUL BY 2; -2LOC

¢223u 4L ADD @2325 ADD LOC; +LOC

g2235 | @ MRG @g@es SC3; SET RELOCATABLE TAG

g2236 | 4 ADD @2326 FORM ACCUM

g2237 | 4 MRG @2535 C6; SAVE ADDRESS AND TAG

ge2Lg | 4 EOR  @2535 CH; *

g2241 | 4 MRG @2327 HOLD

gezhze | 4 BRU goz2h SW5

gee43 | @ EOM  g@ded FILL CLW; FILL FROM TAPE OPERATION

geahh | 4 Lbx g2323 R1@; FOR LOAD

ge2hs | 4 LpB #2561 R2; FOR READER WIM

ge2k6 | 4 LDA g2s522 R12; FOR READER EOM

ge2u7 | 4 STX @ge22k SW5;

SDS-E-177
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'SDS 900 SERIES PROGRAM LISTING

PROBLEM: BASIC UTILITY PACKAGE IV Catalog No. _g@gg11
PAGE 5 of 15
PROGRAMMER: - A, W, ENGLAND, SDS DATE _ 11-23-62
LOCATION INSTRUCTION REMARKS
gezsg | 4 STA  @g2152 SW1
g2251 | 4 sTB @215k Sw2
gees2 | 4 BRU go15@ READY
g2253 | 4 EOM  @0ded VERSET CLW; VERIFY FROM TAPE OPERATION
g22sh | 4 Lbx @232k R11; FOR VERIFY
g2255 | 4 BRU @22ks FILL +2 |
ge256 | 4 BRU @215¢
ge257 | @ EOM  ggggg
ge26g | 4 LDA ge522
@261 | @ SKkS 2pugg Y UNUSED
- @e262 | 4 LDA @256l
@2263 | 4 LDB @2561
gea6k | 4 BRU g225¢ )
g2265 | g SKs 2ZBUg STOP BPY
g2266 | 4 BRU 2130 START; BPY SET STOP INPUT
g2267 | % BRU @2152 SW1; CONTINUE INPUT
ge27g | 4 LbA @g2275 AT ADDRA; SET LOCATION TO A
g2271 | 4 BRU @2176 LOCSET+1
g2272 | @ LSH @ddg6 SUBR MAKE B NEGATIVE
g2273 | @ EOM  @@ddd JUMP CLW

SDS-E-177
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PROBLEM: BASIC UTILITY PACKAGE I¥ Catalog No.  gdgd11
PAGE £ of 15

PROGRAMMER: A, W, ENGLAND, SDS DATE 11-23-62
LOCATION INSTRUCTION REMARKS

gee7h | 4 sTB  @2555 T2

g2275 | 4 LDA @2551 ADDRA A

g2276 |4 LbB  gess2 A+1

gee (7 |4 Lox @2553 A+2

@23g@ | 4 SkN  @2555 T2

g23g1 |4 BRUI @g2325 LOC; START COMPUTE

@g23g2 |4 BRMI g2325 LOC; START SUBROUTINE

g23g3 |4 BRU @213¢@ START; SUBROUTINE RETURN

g23gh | g LoB d@ges VERIFY SCh; ALL 1S

g23@5 |4 SkMI @g2325 LOC;

g23g6 |4 BRU @231g +2; NON COMPARE

g23¢7 |4 BRU @2225 SW5+1; COMPARE

g231¢ | @ EOM  g@dad CLW

g2311 |4 LpBI @232 LOC; BRING WORD FROM MEMORY

@2312 |4 Lbox @ge3es LOC

#2313 |@ HLT @2gdd (K VERIFY HLT

g2314 | @ SKS 2gegd BP2

g2315 |4 BRU @2317 +2; SET, CONTINUE TO VERIFY

g2316 |4 BRU @g213g START; RESET, RETURN TO KEYBOARD

g2317 |4 MIN g2325 LOC

SDS-E-177
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PROBLEM: BASIC UTILITY PACKAGE [¥ Catalog No. Zgdg11
PAGE 7 of 15

PROGRAMMER: A. W. ENGLANEC. SDS DATE _11-23-62
LOCATION INSTRUCTION REMARKS

g232¢ 4 BRU @215¢ READY

72321 L sTA @255¢g FPM FLAG!

72322 4 BRU @e2gg SETLOC+3

g2323 L sTAI ge3es R1g LOC

g232U 4 BRU @23l R11 VERIFY

#2325 g HLT gg19¢ LOC

g2326 3 HLT Jo00 ACCUM

geza7 | @ HLT ¢goged HOLD

#2339 4L LpAa g2567 TYPE  R8; START OF TYPE ROUTINE

72331 g EOM @3gh1 TYPE

72332 4L BRU @2335 PUNCH+2

#2333 4 LDA @gon66 PUNCH R7; START OF PUNCH ROUTINE

#2334 g EOM gighl PUNCH

72335 L STA gougé Swl; SET UP OUTPUT INSTRUCT ION

#2336 L Lo gosug CRCHAR

#2337 I BRM golgh SwWli-2; OUTPUT CR

@234 4L woB gezey LOC; SET UP FOR OUTPUT OF LOCATION

Zg23u41 4 Lpa ;52536 FIVE; *

g23h2 g LSH ggsn o 9; *

@2343 4 BRM gelig OUT; TO OUTFUT LOCATION

SDS-E-177



SIDS

———
'SCIENTIFIC DATA SYSTEMS

SCIENTIFIC DATA SYSTEMS
SDS 900 SERIES PROGRAM LISTING

PROBLEM: BASIC UTILITY PACKAGE IV Catalog No.  ggg@11
PAGE 8 of 15

PROGRAMMER: A, W. ENGLAND, SDS DATE 11-23-62
LdCATlON INSTRUCTION REMARKS

g23hky | 4 Lo gelye *¥CHAR; OUTPUT SETLOC CHARACTER

g23hs | 4 BRM  golgh Swh-2; *

g23s6 | 4 Lbe  geshe NEXTWD TBCHAR; OUTPUT TAB CHARACTER

g2347 | 4 BRM gough SWh-2; *

#2357 | 4 LoB goheb EIGHT; FOR OCTAL FORMAT

2351 | @ SKS 2@2gd BP2; TEST FOR FORMAT DESIRED

g2352 | 4 LbB gouby INST; FORM INSTRUCTION FORMAT

@2353 | @ RCY 2¢g@27 23; PUT MASK IN A

g2354 | 4 LpBI g2325 LOC; BRING WORD AT LOCATION TO B

@2355 | 4 BRM  golig ouT

g2356 | 4 LDB @esh3 HOCHAR; OUTPUT TERMINATION CHARACTER

g2357 | 4 BRM  gohgh SwWh-2; *

g236g | 4 LbB  @esig CRCHAR; OUTPUT CR

g2361 | 4 BrRM golgh Swh-2; *

g2362 | ¢ LDB gdper SC5H

g2363 | 4 LbA @2325 LOC

g236h | 4 skm  @2326 ' ACCUM; CHECK FOR END

#2365 | ¢ SKS 2gu4gyd BP1; NOT END

g2366 | 4 BRU @2376 . DONE; END OR BP1 SET

g2367 | g ADD gdgel SC2; INCREMENTS LOC

SDS-E-177
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PROBLEM: BASIC UTILITY PACKAGE IV Catalog No.  gddd 1
PAGE g of 15

PROGRAMMER: A, W, ENGLAND, SDS DATE 11-23-62
LOCATION INSTRUCTION REMARKS

@2374| U STA @2325 LOC

@2371| U4 SKA @2532 C3; 1S LOC AN EVEN EIGHTH

ge372| 4 BRU g2346 NEXTWD; NO

@2373| 4 LDB @2536 - FIVE; YES

g2374| @ RCY 2¢g@17 15; SET UP TO OUTPUT LOC

g2375| 4 BRU @2343 P+8

#2376 | L4 LpB @25l DONE /CHAR

g2377| 4 BRM ¢2u¢u' Swh-2

gelgg | & eom  14ggy TOPW; TERMINATE OUTPUT

g2ugy | @ SKS 21g¢d BRW; BUFFER READY

goluge | U4 BRU @2hgl -1; NO

goug3 | U4 BRU @e2¢@ SETLOC+3; YES

gough | 4 HLT @2377 Swh-2 |

gougs | U4 sTB  @2554 ~ T1; STORE OUTPUT CHARACTER

gough | 4 Miw  g2ssk Swh T1; OUTPUT THE CHARACTER

goug7 | 4 BRR gohgh -3

geuig| 4 HLT @g2355 | ouT ; OUTPUT WORD SUBROUT INE

gelir| 4 sTB @ess5 T2; SAVE WORD

geliz| 4 STA gesné T3; SAVE KEY

gel13| U LDA @2556 CONT T3

SDS-E-177
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SCIENTIFIC DATA SYSTEMS
SDS 900 SERIES PROGRAM LISTING

PROBLEM: BASIC UTILITY FACKAGE IV Catalog No. #gdi 1
PAGE 1p of 158

PROGRAMMER: A W, ENGLAND, SDS DATE _11-23-62
LOCATION INSTRUCTION REMARKS

goly g SKA  ggged SCH; IS KEY ZERC

gali1s L BRu geliy +23 NO

g2h16 4 BRR geurd OUT; YEZ, FINISKHED

gah1y ¢ ABC 28805

geluzg & LSH gdgae ; SHIFT KEY DIGIT

gzl L sTB  ge556 T3; SAVE KEY

gouz? L SkA  ©2533 Ch; 15 DIGIT 2 OR 3

gekhey L Bru  gol3d DGTOUT; YES

gouzu ¢ SKA gggel SC23 NC, 1S DIGIT 1

gouzs 4 BRU @i | /R; YES

gou26 L LbB g@gosuy SPACE  SPCHAR; NO, QUTFUT SPACE

galat L 3kM  gelgh Swh-2

geusg L BrRU gol3 CONT

#2431 4 STA g2557 DGTOUT TU; KEY DIGIT TO X

golu32 L LDX ¢2557 Thy *

gol33 4 LDA @2555 T2; WORD TO A

geu3k | g ABC 2¢ggs

g2u3s |2 LsH gogdd @; SHIFT 2 OR 3

gol36 L sTB  @g2555 ' T2; SAVE WORD

goh37 @ RSH dggd6 6; MAKE OCTAL CODE

SDS-E-177
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SDS 900 SERIES PROGRAM LISTING

PROBLEM: ~ BASIC UTILITY PACKAGE IV Catalog No. gggd1 1
_ PAGE 11 of 15
PROGRAMMER: A, W, ENGLAND, SDS DATE __ 11-23-62
LOCATION INSTRUCTION REMARKS
gelug | 4 BRU gou2y SPACE+1; OUTPUT THE DIGIT
gl | 4 LDB @ashl | /R ICHAR
gauliz | 4 skN  ges55 T2; IS WORD INDIRECT
gellsz | 4 LpB @2suy SPCHAR; NO
gouliy | 4 BrM  gough Swh-2; OUTPUT SPACE OR |
gallis | 4 LbA @2555 T2; SHIFT OFF INDIRECT BIT
2446 @ LSH gaea 1; *
golli7 | 4 sTA  gesss T2; *
gousg | & sks 2gghg BPY4; RELATIVE ADDRESS FORMAT
gausy | 4 SKNI @g2325 LOC; YES, IS WORD RELATIVE?
gausz | 4 BrRU @2k26 SPACE; NON RELATIVE, NO RELATIVE
gous3 | ¢ RSH g@gi12 14; YES T8
gaush | 4 suB @2325 LOC
ga4s5 | @ LSH gogz 19
galsé | L LDB  gesbs | +CHAR
gaus7 | U4 STA @2555 ' T2; SAVE RELATIVE INCREMENT
g2uég | 4 skN gess5 T2; 1S INCREMENT NEGATIVE?
gah61 | 4 BRU g2u27 SPACE+1; NO
gel62 | @ EOR @dgeb _ SCY; YES, COMPLIMENT [NCREMENT
g2u63 | 4 ADD @2313 K1; *

SDS-E-177
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PROBLEM: BASIC UTILITY PACKAGE IV Catalog No. g@gg11
PAGE 12 15

PROGRAMMER: A, W. ENGLAND, SDS DATE 11-23-62
LOCATION INSTRUCTION REMARKS

gauel| L LpB gesk6 -CHAR

gougs| L4 BrRU gelsy -6

gruet| 37777699 EIGHT

geue7| 31733774 INST

gourg|  433g2212 PERIOD ENTER; LIST OF CONTROL CHARACTERS

geu71| U3ugez12 i ENTER;

gah72| si3ge17s L SETLOC; ALSO *CHAR

geu73( Ushgei7s * SETLOC

gou7h| Mikgeo7g @ AT

gau7s|  413g2273 # JUMP

gou76|  Uhigears J JUMP

geur7|  kW53¢2225 $ SW5+1

gesgd|  Wr3gezte COMMA  SUBR

gesgr|  Lebga2u3 F FILL

gesge| 47142257 FILL

ges@3| 463¢233¢ T TYPE

gesgh|  L47g2333 P PUNCH

gesgs|  437g2265 sC STOP

gesg6|  Ub1g2130@ / START

gesgr|  Yeggezge + SIGN

SDS-E-177
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PROBLEM: BASIC UTILITY PACKAGE I¥ Catalog No. gddd1 1
PAGE 13 of 15

PROGRAMM‘E»R: A, W, ENGLAND, SDS DATE _11-23-62
LOCATION § . INSTRUCTION REMARKS :

ges1g|  uiggezge - SIGN

g2511| U3192166 | | DA

gesiz2| Usegezes CR RESET

ge513|  hbluge153 U SW1+1; UNUSED

gesih|  kugegeir7g 2 DIGIT; TO AVCID CONFUSING 2 WITH

g2515| 46502253 v  VERSET e

@2516 | uggge17g g DIGIT; FOR EXPANSION

@2517| l4ggga11g o DIGIT; *

geseg| uggge17g g DIGIT; *

@2s521 | 4ggger7d i DIGIT; *

geszze |  ga2g1goh R12 ~ EOM RPTW, 1,1

ga2s23 | u432¢2153 BS SW1+1; IGNORE

gz2s2u4 | Ur2@2153 B SWI+1; *

geses | Li2gz153 SP SWi+1; *

g2526 | 47702153 DL SWI+1; *

gen27|  ugoger7g LSTEND DIGIT

ges3g| erigeges | o

ges3n|  2Peeeed o

ges3z | gegessdt 1 c3

ges33| dederddz ch

SDS-E-17;
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PROBLEM: BASIC UTILITY PACKAGE IV Catalog No.  g@gg11
PAGE 14 of 1=

PROGRAMMER: A, W, ENGLAND, SDS DATE _ 11-23-62
LOCATION INSTRUCTION REMARKS

@253k | @oeBeeTT c5

@2535 | 37ThEdE8 cé

g2536 | PESTTTHY FIVE

g2537 | ST7777H1 | NEGAT IVE NUMBER OF ITEMS IN LIST

geshg | 52000800 CRCHAR

gest | 61000000 J/CHAR

geshz | 72000000 TBCHAR

ga2sh3 | 34gpopdd HCHAR

gashl | 31700000 | CHAR

geshs | 2¢gpddcs +CHAR

g2sus | heigdoge ~CHAR

gesut | 12000090 SPCHAR

g2550 | Pedeeoe FLAG1

g2551 | Wi2h1290 A

g2s52 | Hisgezhs B

g2553 | 12345679 X

gessk | 33014813 BN

g2s555 | g1718d000 T2

g2556 | F0dy. o0 T3

gessyT | Peegeed3 T4

SDS-E-177
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PROBLEM: BASIC UTILITY PACKAGE IN Catalog No. gg@@i1
PAGE 15 of 15

PROGRAMMER: A, W, ENGLAND, SDS DATE _11-23#62
LOCATION INSTRUCTION REMARKS

geseg|  ¢we @g R1 EOM RKBW, 1,1

ges61|  U32ge554 R2 WIM T1

ges62|  gdegighi R3 EOM TYPW, 1,1

g2563 | U32gessh RY WIM T1

g256kh | ggeyddn RS UNUSED

g2565 | Uu3gedrg R6 UNUSED

g2566 | Hiegessh RY MIW T1

gos67 | Wizgessy R8 MIW T1

SDS-E-17.



Flow Diagram
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DIR

Y

O — ACCUM
O —» HOLD

RLFLAG 1]

v

SET SWI & aW2
| FOR XEVYBOARD

;

R [aw3)

Y

SET UP LOC OO0

Y

R [aws]

BUFFER \VES
| READY ? p

No
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START
DEVICE
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SW I

INPUT
CHAR

SCAN

CONTROL LIST

GO TO.
SELECTED
ROUTINE

SW 2
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of 13

3

'3 BITS

ACCUMULATE

-

LOCSET
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O ——ACCUM
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BASIC UTILITY PACKAGE IV

~ Catalog No, 000011 ‘ Page 4 of 13

(FLAG 1 >g—-—> SET SN FLAG

PICK UP CONST
FOR INDIRECT
ADDRESS
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BASIC UTILITY PACKAGE 1V

Catalog No. 000011 . - Page 5 of 13

@ _____ ENTER

(FLAG 15 IWDIRECT ONLY ?>i§§—>® )

*NO

( FLAG 1 SET + 7 )_Y_e_s_’.é
y No
( FLAG 1 SET J\ LCEREPY O )

STORE WORD AT LOC

Y

(LOC) + | ——LOC

Y

R[FLAG 1]

Y

O —= HOLD
O ——ACCUM

0.
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~ Catalog No. 000011 Page ¢ of ;3
(LOCH +/AZCUM (LOC) = (ACCUN)
. - ANy — ACC Uw\

L
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] r\ )
~0-23

vy
Fan LR O

QTOP READ

Y

’:\LQ&:‘; — ¥
T10.00)
HoLD

B
A

- (LoC)+1—LoC "@1
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ADDR OF
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SET SET
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A¥l—B
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START TYPE * START PUNCH
QUTPUT CR
|
A |
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ATARTING LOC

¢

OUTPRPUT TAR
SeT uP
OCTAL FORMAT
SET LP
RELATIVE INST
FORMAT

CSET UP
ABSOLUTE INGT
FORNAT
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OUTPRLT

/
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QUTRUT
suBRwr

SAVE WORD
SAVE FORMAT
KEY

SHIFT
2 B\Ts LEFT
SAVE KEY

-

2 BITS
SET L
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QuUTRPUT
S PACE
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D
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DHIFT WORD | BIT
(WORD 0-23)-LOC
— NORD
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Y
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-
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SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIPTION

Page 1 of 6 Catalog No. 000014

IDENTIFICATION: DEBUG

AUTHOR: R. C. Shepardson, SDS
ACCEPTED: January 11, 1964
COMPUTER

CONFIGURATION: Any SDS 910 or 920 computer

PURPOSE: This is a relocatable routine which will aid the usef in
debugging.
Functions which may be ’performed by this routine are:
1. Make in-core corrections or insertions.

2, Dump selected memory areas on the printer or
typewriter,

3. Perform snapshots at selected points.
4. Allow the user to seize control at selected points,

Perform masked memory searches.

PROGRAMMED

OPERATORS: None

STORAGE: This relocatable routine requires 419, (6438) locations.
Locations 2-14g are used for temporaries. The loader
uses 1-63g. The standard constants in 23g-27g are used.
The loader will store in location 1 a BRU to the load origin.

TIMING: 1/O device speed.

USE: LOADING

The routine is preceded by a relocatable loader which
requires the following loading procedure:

1. Set the A register to the desired load origin.
2. Set breakpoint switches (see Breakpoint Settings).

3. Perform standard fill procedure.
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Catalog No. 000014

USE: (cont. )

BREAKPOINT SETTINGS

BPl - Reset - Console typewriter input
Set - Card reader input
BP2 - Reset - Console typewriter output
Set = Buffered printer output
BP3 - Reset -~ Single space output
Set - Double space output
BP4 - Reset - No seizure by user at each snapshot
Set - Transfer control to user after each
snapshot
CONTROL

Control may be transferred to DEBUG by branching to the
load origin.

Another alternative is to execute a:

BRM load origin + 16
which will save and print the contents of the P, A, B and
X registers, after which the DEBUG routine will seize
control. An exit request will restore the contents of the
registers and return.

The debugging functions available are listed below:

1. NOP Request

Input: N location list.
This request will store NOP instructions in each of the
locations specified in the location list. Control is then

returned for the next request.

2. ALTER Request

Input: A location, alter list.

This request will store the octal words specified by the
alter list into monotonically increasing locations.

Contiguous commas leave the appropriate location(s)
unchanged.
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USE: (cont.) The following example best illustrates the use of this
request:

A2075,7602100,,3502012, 102066, 17,,77,27/3,77777777.
The above requests alters memory as follows:

2075 07602100
2076 03502012
2077 00102066
2100 00000017

2101 unchanged
2102 00000077
2103

thru 00000003
2130

2131 777N

Card input requests will not allow a block alteration
(as in locations 2103 thru 2130 above) except as the
last alteration on the card because of timing restrictions.

3. INSERT Request

Input: I location, octal instruction list.

This request will cause the list of octal instructions to
be logically inserted following the location specified.

The following example will illustrate the method used:

1403,27700002, 3704013,

Before After
403 07104013 001 BBBBB
BBBRBB 07104013
BBBBB+1 27700002
BBBBB+2 03704013
BBBBB+3 00100404

Any insertions use memory immediately following
the DEBUG Routine (designated as BBBBB above).

Caution should be used in making insertions because
the instruction at the location of the insertion will be
moved.
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Catalog No. 000014

USE: (cont. )

4. DUMP Requ

est

Input: D block.

This request wi
console typewrl

11 dump onto the buffered printer or the
ter the contents of the memory block

specified and rieturn control for the next request.

|
|

The format of the output is eight octal words per line.
If all numbers on one or more lines are identical, all

lines except the

Example:

first will be suppressed.

D1400-1427.
or

D1400.

Appendix Il contains a sample of the dump output.

Request

5. SNAP SHOT

Input: S location, block list.

This request wi

11 insert at the location specified a

calling sequence which, when executed, will print on the

console typewri

ter or printer the location of the snap-

shot and the coletents of the A, B and X registers and
the contents of memory blocks specified in the block

list. Furthernj
transferred foll
to enable the us

ore, if BP4 is set, control will be
owing the snapshot to the DEBUG routine
er to make additional requests at that

point. Otherwiise, control returns as usual to the main

program. !
Example:
S 4

6. EXIT Reque

017,200-220,0,740-743.

st

Input: X

When the user h
(BP 4 set) this
registers to be

1as seized control during a snapshot
request will cause the A, B and X
restored and control to be returned to

the point where

the snapshot occurred.
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Catalog No. 000014

USE:

(cont.)

7. BRANCH Request

Input: B location.

This request restores the A, B and X registers and then
performs a branch to the specified location.

8. RESTORE Request

Input: R location list.
This request will logically remove the insertion
(including snapshot insertion) made at the location
specified. Control is then returned for the next
request.
Example:

R 1260, 3102,4017.

9. TOGGLE Request

Input: T toggle list.

This request enables the user to reassign or eliminate
the breakpoint toggle tests within the DEBUG routine
in the event that the breakpoint toggle settings conflict
with his program.

The toggle list consists of 1 to 4 characters. The ith
character corresponds to the option normally associated
with the ith breakpoint toggle as follows:

a. 1 - Assign breakpoint toggle 1 (to the option normally
associated with the ith
breakpoint toggle).

b. 2 - Assign breakpoint toggle 2

c. 3 - Assign breakpoint toggle 3

d. 4 - Assign breakpoint toggle 4

e. S - Assume the breakpoint toggle normally associated
with the ith option set

f. R - Assume the breakpoint toggle normally associated
with the itk option reset

Example:
T4RRS.

T12S.
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Catalog No. 000014

USE: (cont.)

METHOD:

10. LOOK Request

Input: L lower bound, upper bound, value, mask.
This request searches the memory area designated by

the bounds for all locations whose contents are equiva-
lent to the value specified using the mask.

INPUT COMMENTS

Both forms of the space character and the carriage
return character are completely ignored.

$ will cause the current request to be immediately
terminated. The next request is then read.

. designates the end of each request except the EXIT
request,

Appendix I contains a rigorous description of the
syntax of the requests.

MODIFICATIONS

The variable BBB in the DEBUG Routine addresses the
last location used of the insertion block. The user may
wish to change the memory area used for the insertion
block by altering the contents of BBB which is in load
origin +5708.

Not Applicable.
b
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Request Syntax
Page 1 of 2 Catalog No. 000014

The meta-language defining the syntax is similar to that which is used in the
definition of the AL.GOL syntax.

N <location list> .

<nop request>

<alter request> A <location> , <alter list> .

<insert request> I <location> , <instruction list> .

<snapshot request> S <location> , <block list> .

<dump request> D <block> .

1}

<restore request> R <location list> .

<branch request> = B <location> .

it

<exit request> X

il

<toggle request> T <toggle list> .

<search request> L <location> , <location> , <octal number> ,

<octal number> .
<location list> = <location> , <location list> l <location>

<instruction list> <octal number> , <instruction list> l <octal number>

<alter list>

<alter entry> , <alter list> l <alter entry>

<alter entry> s <octal number> / <octal number> ' <octal number>

<block list>

<block> , <block list> | <block>

<block>

<location> - <location> ’ <location>

<toggle list>

<toggle designation> <toggle list> | <toggle designator>

<toggle designator>

]

1|2l3'4lg‘s

<location> is 1 to 5 octal digits.

<octal number> is 1 to 8 octal digits.

Spaces (60 or 12) and carriage return characters are ignored.
$ will immediately terminate a request,
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APPENDIX II1

Dunip Output

Catalog No. 000014

QUun«0
Udony
Juobuy
Qua/7d
UQDOU
Ndelu
UGoen
OLp3a
0004y
Oussi
Urobu
Qun/d
070G
ou/Ztu
AN/ eu
G/ 30
NIV
Ju/»u
Qrized
Ju/l /0
Jhdtg

drwlu

UalU00Ty

O0av€4000U
Uuevoutu
Galuls/e
Cl4u035«
0uiocel?
Lllgneéy
On3ugd7/
04600014
Culiuse
0/1u3s7s
NonulouD]
CrseiQunu
27 200uibu
0Jiul/see
DAdlusa4ae
QobU3ZE S
2o200ULOYL
O4cd0U0n
Ul/4002%
GudZouby
- Jlde/s
Daluldlu
20400001
udou3doues
Hi4du3dho

UnbJdluds

U3e03374
U7buda{ﬂ
U7703573
LUlG0b608
U4qoiJdut 4
dadiss/7
U7003327
UOl03+5z
LLiBuesl
CoH3035/77
Goluvuul
J3nliddnl
3503374
Joloirsie
uoivllul
7600000
WasuLGut
U/BU3353
Ur7u336%2
U/zdduet
ctdddCul
gbnlilUul

Jdudeal

Cebalyuul

Jeellduul

UoLeduud

Ulreudidl

L4a000l 4

uslululy
UEq301u3ig
U3bu3ds/o

Nabudsd7e

Udludsloe

Gq6ululH
JU)GUusLY
Uil700de s
Jululéey
Ubo4JUlu
Uecilul e
NN7oi3doe
07z6336/
G7au0u2$
U7e¢l335y
ahnUlul)
22300001
UARULlUS]
w@ldl774

£RhU0JG.

e« 0JG i
a9 10Uy
Labudary

URE el

LAnUR3b¢

37640000
J3IB03474
37103375
J7603374
1703377
J1760354

Jo 303376

BRI PR
JEADT G 4
dbh I3 0a0

Jglslasde

2/209001
JOLI03707
U4elCl 4
JG1td/72%
7103370
JUlC97 3%

2o50J0ul

eb@0 Uil
2864030541
S/0C0026
U77493000

uZHnAaABE7

D364ty

Ja7dR370

Uo100400
07703370
U7éuli?s
OoosulaH
0J1a0s2e
Undiddgzz
Q513 00%]
Conullds7we
OH3d1/2u
Uobdd ity
casgGang
SQluL/2e
DuluGrs2e
04630203
Uil74G32e
D2l 23371
U930 u0y
Uan.i3 364

doa it

Aoty
2945010}
D3my3371
N IR REACH}

2/ 230300

GwCllus g/

UL« 30003

J385Cs3/4
29301500
dCIGomrel
JUL0JeoL
Q17004204
RIARNISE-X-1¥
b livuds
Mol esal
YA ST
DEANOIE0L
D0ze 5
RUBSCEN W
d01011ul
Jealydn4
U3blasod
H2103506
JOlUsace
372U 045

2600Guull

R ECRITARVE |
AEaONU]
L7600J0UC0
UBmligio4

I 1cs

34508374
D72&«000y
U372u03370
D3vaula3l/
Dunilldla
OSmb U0
Cau9333/7A
OsecyUdl
(33ul3//
CHeL00L 2
Gs7d337 4

G/754dU0=>

n/254309
N4vu001 4
Lo ili0l«
Uuwlulzrzy
300000
2/75000<02

cabuflnNGg

AL RN D EaY
Galdindy
(13503272
F75500UY

s

W FORCRCE W

JSoetilip(
us/adbiol

'}73"1Jl§';!r.1

J59 133/
dL AT AR
[ G RN -2 30

i35/t

s

Chull b7
LdaLsHs]
J7 003337
YA I
U i da/ 9l
JE 700
& 3Giuul
I RO RCEC RCE 3
Ccl vk
GCaL07 3¢

e )il

cEHCiG LY
Uil /e

Janlouly



SDS 900 SERIES PROGRAM LIBRARY
LISTING
DEBUG, Relocatable Loader with Automatic BRU Into 1

Page 1 of 2 Catalog No. 000014
1 FUGrT
Locul 0000¢ 2 B55 2
JulUde 2 32 tutle 3 STAkR wlM 10+
JJdbus J 41 Guble 4 B X 3T axT
uoL04 U 721 0ulo7? ] LDX N3P
Jduuwo € 3¢ CLulss ] WIM WiM LasT.e
Judue U o« CO0GS 7 bKX Wi
uuuaz7 U el 777c¢e d NP NOF* -LAST+ly
dulld o 35 DUDOe y Fau aTA RelLaly
Juull U 16 uuloeoe lu MK G pxlUmyr
wdUle v 3% 00001 14 aTh Jump
Uuili3 U Je DU6TDS le BLOLN EOM L]
udauld g 32 0LOU3 135 wim lue
ubuls U 32 Cuoul 14 wilt Tue
uJduile U 76 LuLOOS o LDA lue
Luul?7 U 17 0OUGny 16 EBKR iay
UDGeC J 7¢ 0UCHAH 17 KA luy
vuiel J %% 0uOue 1o AJD RELADKR
Luved J Ui 00030 19 bku 24
Juued 0O J0 0DLOUC ey LEKT PLE
Lulcd JOQOOOQUL 2i INE UEC i
Jadued  4U00ouout 2 S LGN gCT AubJlbuog
wulew 272777777 2d UNED veC ~-i
wOle/ UUOJIA7777 2" abDxMok ouT 37777
UQuaelG U 14 00Cgy/ €2 ETk AURMER
udiudl U 35 Q00uUs 2o oTA COUNT
Judag U 95 02000 e/ ADD EAA
vdud3 U 3% (uUubby ) oTe MaDIFY
Luud4 U 76 000OS Zv Lin 1pe
udusd U dg 00004 30 READ wilM Wk o
Ububsé U 4u ei00U 31 5K 21000
Ulus? 9 ul 0CC4/ 3 BRU STURE
wdu40 o0 7% Cu0O0s 33 ENOBLK LUB COUNT
Uidiml J 17 Gulud 34 EUk juy
Udu4e O 7¢ 0uln3 3o DRA LdY
LUU43 J 38 0UGué 3o oTo RelAaUR
udu«4 U 7¢ COO0Os&1 37 DRA TAGHIT
vuLEd W Jl Culls 3o Bku BLOUA
Sud4e J 0l 0Logl 3y brU Jume
oY/ Jd 1 C3CU4 4 sTuoxc LA wygiky
JulLolb o 72 000es <1 ok A DlonN
Cuhnl J 93 C0uluH4 “2 DRN WOR Y
uuboaZ2 U Ul OuloL4 <3 bRU NORGL
wlUund ¢ 77 00000 44 MQUIFY EaX Ded
uudo4 J 37 «u00» CE- NEREC ST x* COUNT
Cudsd J ol 000us “ahH min Cauny
vdln6 J 6l Oulsvy “7 Ml MobLLPY
Gdus/ U Ul Ouls» “ 03 oRU oAU
Uubnd e /77 00000 ' “ o ~AA LaX Oeé
WENEVES 200000040 £ TacyeT ouT GO0ty
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1 * ‘ DEBUG ROUTIN: (RELOCATABLE) R C
2 * 12/30/63
3 REL
00000 4 ORG 0
00000 0 02 00O0OUO S VISW DISW
00001 4 ¢3 00544 6 X eXy BPT1
00002 4 01 00435 7 BRU RCOW
00003 4 43 00241 8 BRM CRET
V0004 4 71 00361 9y LDX PRNXT
UU0US 4 41 0000 10 BRX * ’
00006 O 02 02001 11 RKBW 1s1
00007 4 43 0Opez7e2 le X1 BRM INGS
QUULU 4 71 006lé 13 LDX MiO
pulll 6 70 00573 14 SKM TAL+10.¢8
000le 4 01 0000¢ 18 BRU *e2
00013 6 01 40603 16 BRU* TalLezd.2
00014 4 41 3777% 1/ BRX *=3
0ullS 4 QU1 37763 18 BRU Diow
uo0le 0 00 000U 19 M PLE
V0017 4 43 0013¢ 2u BRM SN1
Uo020 4 76 37776 21 Lba P
00Ul 4 3% 00071 22 STA SNAP1L
Voo22 4 43 00136 23 BR M $Ne
00Ue3 4 01 37766 °4 BRU X
00024 49 43 QUze7 25 DUMP BRM InND
Uo0e® O 35 00005 26 STA AAA
uones 0 76 00002 ¥4 LDa INOL
ugﬁ;7 4 72 00604 28 SKA 837
Uou30 4 01 00004 29y BRU DUMP2
0u031 4 43 002e2 30 BRM INO
00032 0 54 0000% 3l SuUb AAA
Vo033 4 01 00002 3z BRU w2
00034 0 76 000e3 33 DUMPc CL&A
UoL35 U 35 00003 34 §Ta cT
00036 0 02 00040 35 DISW
U0037 4 43 00265 <) BRM DUMUUM
VU040 4 01 37744 37 BRU X
0oU4l 4 43 00zle 33 ALTER] BRM ING
ouu42 O 35 00005 39 STA AAA
Uu043 0 46 30003 4y ALTEx CLK
00044 0 36 00010 41 ALTErE STB cri
OUO4S 4 43 00206 4“2 BRM InNG
QUUse6 O 46 0UOL4 43 XAB
Uu047? U 76 00002 44 LDA InNOL
Q00SC 4 72 00557 43 SKA 82
UoGal 4 01 00002 46 BRU *+2 N/
0005z 4 01 37772 47 BRU ALTERZ /
UuUs3 0 36 4000%S 48 ALTEKRS STBw AAA
00054 U 61 0000% 49 MIN AAA
Guls 0 60 06010 50 SKK cTl
VU066 U 2u 77773 81 M5 NOP * -5
00087 0 53 00010 52 ' SKN cT1
UCTS0 4 01 37773 53 BRU ALTER S
U 1 4 0l 37762 54 BRU ALTEK
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uu062 4 43 00les §5 SNAP BRM InNSl
"3 4 75 40505 56 LDbE* Bos
fo4 4 35 40504 57 STAw BB
00065 4 61 00503 58 MIN B88B
U066 4 76 00530 59 LDA BRMSNL
00067 4 35 40501 60 STAw Byl
Uu070 4 61 00500 61 MIN BaB
00071 4 36 40477 62 5TB* Bos
uub72 4 43 001lel 63 NMIN BRM Ing
U0073 4 75 40475 64 LDEw Bog
VU074 4 35 40474 £5 STA* BaB
Uul75 4 61 0U473 66 MIN BSB
Juuzé U 76 00023 &7 cLA
00077 4 35 4U47] 68 sTax Bus
001U0 4 &1 00470 69 MIN BaB
Uulol 4 36 40467 70 ST BoB
00l0e¢ 0O 76 00002 71 LDA INOI
OuUl03 9 72 0US3U 72 SKa 837
00l04 & Q01 37766 73 BRU NMIN
00105 4 43 00146 74 BRM 1Ny
00106 4 71 004s2 75 LDX Bod
00lU7 2 54 37776 76 SuB -2e2
00110 ¢ 3% 37777 77 STA “le2
0011l 4 Q1 37761 78 BRU NMIN
00ll2 v 00 000CO 79 SNAPL PILE DISPLAY REGISTERS
U0113 4 43 0U034 80 BRM SN1
00114 4 71 37776 81 LDX SNAP1
U 5 2 76 00001 8e LDA 142
OJT16 4 72 00505 83 SKA SNAPB
V0il7 4 0! 00003 84 BRU *+3
uoleo 2 77 ooooe 85 EAX 242
00lel 4 Ol 37774 86 BRU *-q
Uol22 U 54 0V024 g7 SUB ONE
00123 4 43 000385 88 BRM SN2
Uulea4 4 71 37766 &9 SNAP7 LDX SNAF1
00led ¢ 76 00001 90 LDA le2
Uules 4 72 0047% 51 SKa SNAPS
Qule? 4 Ul 0UOILO CF BRU SNAP6
00130 4 61 37782 93 MIN SNaP
0Ui131 4 ol 37761 94 MIN SNAPL
00132 U 35 000O0S 95 STh AAA
Uul33 2 76 DOOOZ 96 LDA 242
UJdls4 0 35 000C3 $7 STA CT
001395 4 43 00le7 98 BRM DuMOuUM
U0l36 4 Qg1 37706 Sy BRU SiNaP7
Uuls7 4 23 004ll 100 SNAPS EXU BPTH
GUl40 4 U1 3764 101 BRU X,
0Gl«l 4 01 00002 102 BRU * e
00142 U 02 Guovwu 103 EXLT DIow
UUL43 ¢ 76 00422 104 Lua AKE G
U0i44 4 76 pu4e2 1os LD8 BRE®
00145 4 71 0O042e iCe LDX XREG
U 46 4 851 37744 107 BRR SNAP]
o&u&? 0 00 00CUD 108 SN1 PZE
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UOls0 4 35 0QU«ls 109 5TA AREG
“J18l 4 36 004il5 110 oTH BREG
Wilis52 4 37 00415 111 STX XREG
JO1ISs 49 43 00302 112 BRM SELECT
Ouls4d 4 76 00443 113 LDaA SNAP2
C0l5S 4 43 00243 114 BRM BUTH
Qulde 4 12 00464 115 MIW BLANK
001s7 4 8] 37770 116 BRR SNi
00l1e0 0 ©O 00COQUCO 117 8N PZE
0o1lel 0 &6 00017 113 RSH 1s
U0lee 4 71 37674 119 LDX MS
00163 4 43 0Qpes4 ley bRM GJTHY
Uoles 4 71 00440 121 LDX M3
00165 0 37 0001l 122 SNaP4  STX Tl
oulée 6 76 00435 123 LDA SNAPEZ+3,4&
oulez 4 43 0Q231l 124 BRM fUTH
gul70 0 71 GO0l 125 LDX Ti
gol7zl & 75 00377 126 LDB AREG+3.¢
uQlze 4 71 QU206 le7 LDX Mg
V0173 4 493 00234 l1e8 BRM BuTy
oulz4 Q 71 00011 12% LDX Tl
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ydlz76 0 02 14000 131 TePW
00177 4 51 3776l 13¢ BRF Sne
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U0206 4 01 37773 139 BRU L)
00207 0 00 QVOCGO 140 INSI PZE ,
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g0ell 4 61 00357 l14¢ MIN Ba#
go212 4 16 00357 143 MRG BRU
Ouegld 0O 35 Q0U0Us 144 STa AAA
00214 4 35 40354 148 STaw Bob
002158 4 6] 493583 146 MIN* Bus
0uele 4 75 003%2 147 LDk Bol
0217 Q 76 4Q00b 148 LDaw AAA
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uoeel 4 51 37766 159 BRI InNnl
0022¢ <« 43 QQ031 151 RESTokK BRM iNe
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00ee? 4 Q] 37773 156 BRU KESTOK
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U0easl 0 35 0000s 158 oTa AAA
woe3e 9 76 GU140 189 LDA NOFINS
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IDENTIFICATION: Paper Tape Reproducer Program

AUTHOR: A. W. England, SDS
ACCEPTED: ‘ 15 August 1963
COMPUTER

CONFIGURATION: Any 910 or 920 with punch, reader, and typewriter.

PURPOSE: ; To reproduce binary paper tape. Only tapes which
' have an integral multiple of four characters in each
block can be reproduced with this program.

PROGRAMMED

OPERATORS: N/A

STORAGE: The program occupies 270} locations from 200g to
616g. The next 512 words are reserved for record
table storage. The remainder of memory is used to
hold the records of the tape to be reproduced,

TIMING: All operations proceed at the maximum rate of either
the punch (60 characters per second) or the reader

(300 characters per second).
USE: - I. TO LOAD PROGRAM

A. Insert tape in reader,

B. With COMPUTE switch in IDLE press START
button.

C. Move COMPUTE switch to RUN.
D. Set BP 1.
E. Raise and lower FILL switch,

II. TO REPRODUCE A TAPE

A tape may be reproduced by first reading it, then
verifying it, punching one or several copies of it,
and finally verifying the copies. Each of these func-
tions of the program will be described below. Upon



Page 2 of 4

Catalog No. 020012

USE:

(Cont)

completion of each function, control will be returned
to the operator via the typewriter, which is signified
by the illuminated typewriter light and the presence
of 000001 in the I/O address lights.

A function is initiated by typing one control letter;
R, V, or P. The letter P may be preceded by a
number to indicate the number of copies to be rmade.
Below is the procedure for reproducing tapes:

A. Read

1. Place the tape to be reproduced in the reader.

2. RESET BP 1.

3. Type R.
4. When the tape runs out of the reader, SET
BP 1.
B. Verify

1. Place the tape to be verified in the reader.
2. Reset BP 1.

3. If there is only one copy to be verified or if
there are several copies to be verified one at
a time, RESET BP 2.

4. Type V. The tape will be read and verified.
If an error is found, the reader will stop at
the end of the copy and the program will type
VERIFY ERROR.

5. If several copies are to be verified at once,
SET BP 2 and type V.,

When the tape runs out of reader or onto the
the last length of trailer, SET BP 1.

C. Punch

After the tape has been read and verified, it may
be punched as follows:
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USE: (Cont) ‘ 1. If the tape is to have a short leader RESET
BP 3. If it is to have a long leader (for
mounting on a reel) SET BP 3.

2, If the tape is to have a short trailer, RESET
BP 4. If it is to have a long trailer (for
mounting on a reel), SET BP 4.

3, If only one copy is to be made, RESET BP 2
and type P. When the copy has been punched
the light will come on.

4. If more than one copy is to be punched, SET
BP 2 and type a carriage return, then the
number of copies to be made, and the letter P,
The program will punch the desired number
of copies and stop. If it appears that there
is not sufficient paper tape to punch all the
copies, BP 2 may be RESET and the program
will stop after the copy it is then punching.

D. Verify New Tape
‘Follow procedure as outlined in B above.
III. ERRORS
A. Reading

1. 1If a Read error occurs, the program will stop
the tape and type READ ERROR.

2. If the tape to be reproduced exceeds the ca-
pacity of memory, the program will stop the
tape and type STORAGE FULL.

3. If the tape to be reproduced has more than
512 blocks on it, the program will stop the
tape and type TABLE FULL.
B. Verifying

If a copy fails verification, the program will stop
the tape after that copy and type VERIFY ERROR.
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IV. BREAKPOINTS

BP _NO. RESET SET
1 Normal Stop
2 . One Many
3 Short Leader Long Leader
4 Short Trailer Long Trailer
METHOD: When a tape is read, the program records ﬁo gap

length preceding the punched information and stores
this in the record table. It also maintains the starting
addresses of each record read. When Breakpoint 1

is set, the read is stopped and an end indicator is in-
serted in the table.

Verify is similar to read except that no attempt is
made to verify the length of gaps. Each word of the
record read from tape is compared with the corre-
sponding word in memory. Any disagreement is
indicated.

Punching utilizes the gap count generated during read
to reproduce the proper length gaps between records.
Each record is punched from memory with gaps as
required. At the beginning and end of the tape the
program punches either short (3 feet) or long (10 feet)
leader depending on the settings of Breakpoints 3

and 4.
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LIST : PAPER TAPE REPRODUCER

o0z200 0 71 00027 seusIn  LOX SCS

no201 0 76 00026 LUA sC4

onzngz 2 3% 00006 STA 0.2

go2n3 2 72 anooc 5KA 0+2

00204 0 01 N0Oz07 8RU *+3

Qgnens 2 77 34000 EAX NEG2Ke2

onNz2ne 0O Ol ©O2NY BRU *=b

0oPn7 0 37 0N6l2 STX LImMIT

Q0210 0 76 00244 LDaA RE

00211 0 35 00001 STA !

po?1e 0 02 20004 ENTER DIR

pn2t1s 0 02 0000l EOM RKBWI

gn214 N 32 000tz WIiMm T

0021 0 76 00012 LUA T

gn21s 0O 78 00288 Loe C4 77

on217 0 70 002852 SKM R

g0220 0 01 00222 BRU *e2 NBT R

poz22t 0 01 NO2Sé6 BRU READ

no22<¢ 0 70 00253 SKM P

0nN223 0 01 00228 BRU *e2 NBT P

gn22«4 0 01 0N373 BRY PUNCH

gunN225 0 70 00254 SKM v

onz26 0 01 00230 BRU *+2 NBT V

gnz227 0 01 0047 BRU VERIFY

00230 0 70 00247 SKM CR

on231 N 01 002133 BRU "4 NBT CFk

unes2 N N1 00243 BRrRU CLEAK

pN233 N 14 00258 DILIT ETR C4 ACCUMULATE DIuITS

00234 0 35 00012 STA T

noz23s 0 46 30003 RCH 30003

un23e 0 76 002%0 LJA PCNT

00237 0 &7 0000l LSH |

ce240 0 5% 00280 ADD PCNT

0241 0 67 00001 LSH |

00242 0 S8 0N01e ADD T

(N243 0 385 002%0 STA PCNT

00244 0 01 00212 R8 BRU ENTER

n024% 0 46 30003 CLEAR RCH 30003 CLEAR PCNT

on24e 0 01 00243 RRU *=3

o247 NCOONOOS2 CR 8cT 52

00250 0 00 NOLOO PCNT PLE

002s%1 0 00 2nGcno RPCNT PLE

an2sz2  000000s) R 8CT 51

nness NECoooo4? P 8cT 47

gnes4 0NO00NAKS v ecrT ()

unN25%  0O00OG77 Ca 8CTY 77

gn256 0 76 00878 READ Lua R SET INTERRUPTS

00257 0 7% 00876 Los R2 /

nN0240 0 3% 00031 STA

Iiw /BRU CéNB
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00261 0 36 00033 STB I2w /BRU I2RD
go262 0 76 00611 LoA START STARTING ADURESS B8F STBRA
00263 0 35 00610. STA ADDR

00264 0 35 00616 STA TBL

00265 O 71 00&74 Lux TBLS TABLE SIZE T8 THLC
00266 0 02 20002 EIR ENASBLE INTERRUPT
00267 0 02 03604 EBM RPTwA4 START READER
00270 0 00 0O0O0O0C WAITI| HLT WAIT 11
00271 0 32 40610 cens WiMw ADDR

00272 © 61 00610 MIN ADDR

00273 0 76 D062 LDA LImIT

c0274 0 73 00610 SKG ADDR

0027% © O1 40323 BRU® E3

00276 0 01 40277 BRU* *e|

c0277 0 00 0027C PLE WAITI|

00300 © 40 20010 I12RD SKS SBEW

00301 0 01 4032} BRU» €1

00302 0 32 00014 WiM Te2

00303 0O 76 00014 . LDA T+2

00304 0 72 00026 SKaA sC4

0030% 0 0! 40321 BRUw E1

00306 0 41 0ON310 BRX *+2 TBLC+! T8 TBLC
00307 0 01 40322 BRUw €2

00310 0 76 00810 LDA ADDR

00311 2 35 01616 STA TBLE.2

00312 0 76 00877 LDA R3 BRU CEBNA
00313 0 3% 00031 STA Itw

00314 0 7€ 00320 LDA BIaS

00315 0 02 03604 EGM RPTw4

00316 0 01 40317 BRU* |

00317 n 00 00324 PLE CENT

00320 77700000 BIAS ecr 77700000

00321 0 00 00343 &1 PIE ERRI

00322 O 00 0N38S E2 PZE ERR2

00223 0 00 00364 L3 PlE ERR3

00324 0 &5 00&KS57 CanT ADD Ci 00000200
00328 0 40 20400 SKS BP1

00326 0 01 00336 BRU STBP

0nN327 0O 01 00324 BRU *=3

0N330 0 14 00560 CeNa ETR ce 37700000
00331 2 16 01616 MRG TBLE.2

00332 2 35 01616 eTA TBLE 2

Q0333 0 76 00578 LDA K1

00334 0 35 00031 STA Itw

0N335 0 01 00271 ARU Cens

00336 2 76 01616 STHP LoA TBLE.2

00337 0 16 00028 MRG sC3

00340 2 35 Nl1e16 STA TBLE.2

00341 0 02 oo000O EBM 0

00342 0 01 00212 BRU ENTER
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00343

00344
00345
00348
00347
00350
003s|
00352
003s3
00354
gn3ss
nnN3ske
0nas7z
Q0360
003A1
00362
00363
N03k4
00348
0036e
00367
00370
0n3zi
unaze
00373
00374
00378
ona3ze
o377
004a0u
g0ani
0040¢
00403
00404
on40s
noaos
onen?
00410
[{hERN]
00412
0N413
004 4
gnats
00416
coat?7
004az0
0042
nn4ze
00423
NN424

02
02
02
12
12
12
02
40
o1
o1
02
o2
0?
12
12
12
01
ne
oe
12
12
12
12
0t
76
54
35
76
35
71
76
|14
38
76
40
76
o2
14
37
0z
54
72
o1
A
3s
41
o

D0DO0O0DO0ODD0DIDIDDODNDO0ODAIDNVIIDDIDIO0D0000900DD00D0IDIDO0D000ID2II2IDIIDIIIOOI2IIOI

goono
20004

03641

00862
00663
00564
14000
21000
on3se
0Qog12
0oonno
20004
03641
0nNses
0666
00867
00a3s |
20004«
03e4]
00870
nos71
oNs7e
00873
nNo3st
00250
nooz24
00281
00600
00424
00674
ND1E16
onp27
00610
00kl 4
20100
00613
20004
00540
oooni1z
Niedq
00%A81
noues
00«23
00422
oon1 3
0o4at?
00412

Qeo«0000

071
n 20

onoie
00000

ERR!

TP

LRK?2

ErRR3

PUNCH

LeaP

CBNE

EBM
DIR
EOM
MIW
MIw
MIw
EGM
SKS
BRI
BRU
EgM
DIR
EgM
MIw
LB "
MIWw
BRU
DIR
E8M
mIw
Mlw
Miw
MIw
BRU
LbaA
suB
STA
LDA
STA
LOX
LbA
ETR
STA
LDA
SKS
LUA
DIR
ETR
STX
EgM
su8
SKa
s8Ry
LuX
STA
BRX
BRU
8CT
LDX
NEP

TYPwH
EMI
EMI+)
EML+2
TePW
SBRw
LA
ENTER

TYPW4
EM2
EM2+ ]
EM2+2
TOP

TYPWA
EM3
EM3I+|
EM3*2
EM3e3
TP
PCNT
sCe
RPCNT
R4
Swi
TBLS
TEBLE.2
SCS
ADDK
eLC
BP3
LLC

c2

PPTWA
c3
ac3
Swi=1
PWC
T+l
'y
LBBP
60000

CR REA
D sP ER
R8k CK

CR TAR
LE SP F
U LL CR

CR oT8

R AUE

SP Ful

L Ld . CR

SHORT LEADER COBUNT

LBNU LEADER UBUNT

KILL TIME
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00425 2 76 01617 LoA TBLE+|,2

0n426 0 14 00w27 ETR sCS

00427 0 12 40610 8uyT Mlww ADDR

00430 0 61 092610 MIN ADDr

00431 0 73 00610 SKG ADDR

00432 O 0| 00434 BRU "e2

0N433 0 01 00427 BRU auT

00434 0 02 14000 EgM TEPW

0043% 0 41 00436 BrRX LA

00436 0 40 21000 SKS SBRW

00437 0 0Ot 00436 gRrRU w=|

00440 2 53 Q0t616 SKN TBLE.Z

00441 0 01 00450 BRrRU CBNF NBT DENE
on4d4z 0 76 00601 CEBNC LDA RS D8Nt
00443 0 38 00424 STA SW! S(SW!) BRU CBND
00444 0 76 00614 LDA sLC

00448 0 40 20040 SKS BP4

00446 0 76 00613 LbA LLC

00447 0 O) 00410 BRU CONE

0N480 2 76 01616 CaNF LDA TBLE.?2

00451 0 14 00027 ETR sCS

0048z 0 35 0O0s&10 STA ADDR

00483 2 76 01616 LDA TBLE.2

00454 0 Ot 00410 BRU CBNE

004855 0 02 14000 Cenbd EBM "TBPW

00486 0 40 21000 SKS SBRuW

00457 0O 01 00456 BRU *=

00460 0 40 20200 SKS BP2

00461 O 01 00463 BRU *+2

00462 0 0t 00212 8RU ENTER

00463 0 76 00251 LoA RPCNT

00464 0 549 Q0024 suB scC2

U045 0 35 00251 STA RPCNT

00466 0 72 00025 SKA sC3

00467 0 0t 00212 BRU ENTER

00470 0 0y 00376 BRU PUNCH+3

0n471 0 76 00602  VERIFY LDA R6 BRU VI
00472 0 75 00603 : LD8 R7 BRU V2
00473 0 35 00031 &TA IMw

00474 0 36 00033 sTB 12w

(0e7s 0 71 008574  CeBNTV LDX TELS

00476 0 46 30003 RCH 36003

on477 0 35 00615 STA VFLG RIVFLG)
00S00 2 76 01616 LDA TBLE.2

00%01 0 72 00025 SKA sC3

onsg2 0 01 NN543 BRU VDONE

o0s03 0 14 00027 ETR sCs

onsn4 0 35 00610 STA ADDR

0NENs 0 75 DOD26 vLesp LDB SC4

gnsoe 0 02 03604 EBM RPTWA4
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00507 0 02 20002 EIR }

00510 O 40 20400 PAUSE SKS BPI

00811 0 01 00212 BRU ~  ENTER

00812 O 01 00510 ‘ BRU *=2

00513 0 32 00016 VI = WIM  Tedq

onNs1a 0 76 00016 LDA T+4

00515 0 70 40610 SKM» ADDR

00516 O 36 00615 sT8 VFLG

00517 0 61 00810 MIN ADDR

00S2u 0 01 40821 BRUw wel

00521 0 00 00510 PLE PAUSE

00522 0 32 00016 V2  WIM Tedq

00523 0 40 20010 SKS sBew

00524 0 36 00615 sT8 VFLG

ons2s 0 76 00016 LDA Ted

00526 0 72 00026 SK& sC4

00527 0 36 00615 STB VFLG

00530 0 76 00610 LDA ADDR

onNs3l 0 75 00027 LDB $Cs

00532 0 01 40533 BRU* we)

00533 N 00 00534 P2E we)

00534 2 70 01617 SKM TBLE*|.2

00835 0 0] 0N540 ARU vea

00536 0 41 00500 BRYX CONTV®3

00537 O 01 00&45 ~ BRU . ERR4

00540 O 76 00026 V24 LDA sC4

00541 0 35 00615 STA VFLG

00542 0 01 00536 BRU *=dq

00543 0 S3 00615  VUBNE SKN VFLG

Q0544 0 01 Q0S54 HRU VCENT

0NS45 0 02 20004 EtRR4  DIR

00S4s 0 02 03641 EQM TYPWA

00547 0 12 00604 MW EM4 CR VER
00850 0 12 00&0S MW EMa+) IFy s»
00SS1 0 12 00608 miw EMdeg ENRS
00852 0 12 00607 - Ml EMA®3 R.. CR
00853 0 01 00351 BRU TeP

00554 0 40 20200 ° .VCENT §K$ BP2

00555 O 01 00478 BRU CONTVY

00856 0 01 00212 aRy ENTER

00887 00000100 c1 8cT 100

00860 37700000 €2 8CcT 37700000

0ns&l 00100000 ca 8Lt 00100000

Ubssz S§2512521 EM) RCT B2512821424122581451465182
00565 52632122 EM2 8CT §2632122,43281226,64434382
00870 2626346 EM3 uCT §2626346,51212725412266443,43333302
00874 77777000 TaLS  DeC =812

00878 0 01 00271 R\ BRY CENS

0NS76 0 Gl 00300 R BRU PLY

QQ&?7 0 01 002320 R3 L3V CaNa
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onenc 0 20 00O00U ka " NRP
i0EC] 0O 01 DNA455 RS 3Ry CAND
00&0e 0D D1 NOS1L3 ks BRU Vi
00603 0 01 00522 R7 BRU ve
(Ne04 ES7652551 EM4 ecCr 5265255143126 7012425515146451333302
00610 0 00 0QpON AUUR PLE
00611 ©C 00 Olele START PIE TBLE
00&1e N 00 0NOND Limlt PLE
00A13 16000000 LLe acrT 16000000
0Né614 N4d4pOONDO SLC 86CT 04400000
nnNets 0 00 oouoo VFLG PLE
00s16 0 00 0ONONO Tel . °lE
nNielé TolLE EaQy TBL+B12
03604 RPTW4 BREL 03604
20010 SHEW 83eL 20010
2040y BPI B56L 20400
20200 BRe e8eL 20200
20100 BRS3 BoeL 20100
20040 8P4 =112 20040
0noes SCI BeoL 22
00024 Ste BYBL 24
00025 SC3 388L 25
anoes SC4 neB8L 26
onnz27 §Cs 898L 27
03641 TYPW4 @881 03641
14000 TEPYW BeBL 14000
21000 SBRW 8oL 21000
oaoi2 T se8L 12
01644 PPTwq BbBBL 01644
ooway RKBWI BESL ooood
34000 NEG2K 986L 34000
00031 [iw BgeL 3
00033 2w - ABB/L 33
00200 END BEGIN
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IDENTIFICATION: FORTRAN Memory Save

AUTHOR: Robert C. Shepardson, SDS

ACCEPTED: November 15, 1963

COMPUTER

CONFIGURA TION: Any 910 or 920 computer with paper tape reader and
punch.

PURPOSE: To punch a self-loading paper tape representing the
FORTRAN Program which is in core and optionally
to punch any of the following:

1. The FORTRAN variables
.. COMMON
3. Run-Time.

PROGRAMMED

OPERATORS: None,

STORAGE: 360 words (relocatable).

TIMING: Paper tape punch speed.

USE: Breakpoint switches 1, 2, and 3 are used as follows

to designate the options desired:

BP 1 Reset -~ Don't punch variables
Set - Punch variables

BP 2 Reset - Don't punch COMMON
Set - Punch COMMON

1

BP 3 Reset - Don't punch Run-Time
Set - Punch Run-Time

The routine is on a self-loading tape which loads
itself into the topmost 360, locations of eraseable
storage. If there are not at least 360 locations
of eraseable storage available (as indicated by (72g)
in the Run-Time), the tape stops and the computer
halts at location 16g. The operator may then place
a starting address P in the A register and clear the
halt; the routine will then load itself into locations
P through P+357,,
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USE: (Cont) RELOADING
The procedure for resuming execution of the FORTRAN
program (dumped on paper tape) depends upon whether
or not the BP 3 option (punch Run-Time) was invoked.
A. Self-loading tape does not contain the Run-Time
1. Load FORTRAN Run-Time
2. Load self-loading FORTRAN program
3. Branch to location 4008.
B. Self-loading tape includes the Run-Time
1. Load self-loading FORTRAN program. The
computer will type "LLOADING COMPLETE"
and halt,
2. Clear the halt.
METHOD: After being loaded, the FORTRAN Memory Save

program will punch out a loader followed by the
FORTRAN program and optionally the variables,
COMMON and Run-Time. The following table defines
precisely the locations which are punched:

Unconditionally 71 thru 758 EOADR, EOSIZE,
EOTAG, EOIND,
SENWRD

1608 thru 2478 User POPS and
System Routine

Linkages
Program without (400g)-10g thru (EOADR)-1
variables but not including the dummies,
(BP 1 reset) temporaries, equivalenced

variables, arrays and scalars
(see Memory Layout at Run-
Time, FORTRAN Operators
Manual),

Program with (400g)-10g thru (EOADR)-1
variables
(BP 1 set)
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METHOD: (Cont) COMMON (EOADR) + (EOSIZE) thru
(BP 2 set) Top of Memory

Run-Time
(BP 3 set)

1
768 thru 1578
2508 thru (400g)-10g
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LISTING
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| FART RELBZATASLE LARADERP INTH EROSAZLF
o » 11=1=”h3
nnnNn nAno2 2 AES ]
nnnNo2 2 22 nnni2 P START WIM 1N
AAND3 N 4t nApnn2 ) RRY QTART
ANANA N 71 NNNOD7 3 LDX NRP
nNNOs 2 32 NON7 Y v WIM WIM LaeT,2
nnNANR N 41 NANNSR A - RRYX WIMm
NANDT? N 20 77724 Q NgP NBP w “LAGT+IN
nrAIN N 764 ADN72 In CHECK LDA Ens17E
ANNYY N %4 Ann7n 1 © &|B PRYITE
nnoN12 N 72 An2s 19 aKA SIGN
apnN1ta 0 otr Nonts 19 AT 1no
ANN14 n BR nAN7I 14 FlTs Ann EmAN®
nANIS A 0t onanyz 1s RPY Fag :
ANNI&E A 0N 4Annnn 3 109 HLT* |
“annl? A 2% AONOA . Fae ata PELAQR " T e e e e
nnnN2n N |& NN2EA 1A M20 BsyUmae
nNnN21 N A& AONN2 1a aTA MILL
nnAnN22 A ot noanan 2n RRU D4
nnnN22 A NN nanNnn 24 7ERB PYE
ANN24  ANODNONOY 29 ANE nec 1
ANM2%  4nnnannn 29 SIGN ACT 4annnannn T B o
nNN2& 77777777 24 BNE® neEe o=
aAnn27 NNO=7777 se ADRMEK RCT 37777
ARN3N n N2 NRANA 2 BLRACK EBM &n4
ANN31 N 32 nnnoX 27 Wi 102
ANN32 N 232 NNNNAJ °q WiM 1n2
TANNRA N 7R NANNNA %a Lha 1n® - T T
NNN34 N {7 nontA an FoR ne
NNNAR N 72 ANNYA 2 QXA 1neQ
NAA3A N B& NANNA 15 ADD RELADR
noHn3I? N (4 npn2? ek FTR Anevay
Anndn N AR ANNAK 4 aTA CaUYNT
ANAA] N ER NORAT ~ AR T T ARp o EAY et e —— .
NAN42 n 38 ANNAK? Ak ara Manyey
nANdl N 7€ NAnon 27 LNa - In»
nNN4da 0 32 NnNNNn4 2R REAN WM WARR
ONN4As A 4n 21NnQON 9 2K 21A0N
ARA4AR N 01 ANNBA an LR araeT
TAAN4AY? N 78 AAANS T T4 TTUENDBLK CLMR T fepny T T T o
nAASA A 17 NNN16e - a» FoRr 1ne
aAnNsY N 72 ANNIAK an ' s A 1ne
nens? A Ak NNNNK aa RTH RELANR
ANNSa n 72 Nnn77 4 "K A TAGRIT
nANs4 n 01 nNANan aq LYY RLRCK
TAANRR T A D1 AONO2 T 4y T T mmy o JyMe T e e R R
NANBR N 71 ANNOA an STARE LMY WARN
AAAS? A 72 NAN2S& 40 LY'E SIGN
pNAsN N 82 AAND4 8n RUN wawn

¢
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nAnSy N 01 NanAa L] AR . NBRFYL
ARNE® 2 77 AnNnAN 5o MANIFY FaYX Ne?
ANNs? M 37 annns ) NBRFIL ©CTYXw Cauwnr
nrNea 0 &1 NANNR L MIN CouynT
THOANER A Al AONR? LY MIN Manrey
NANKR N 01 NANAa4 g4 RRU RFAN
nAnNseyY 2 77 AnNON gy EAY FAY Ne?2
anNnzZn NONNNREA & q PREIZE ANT s8N
nnnn> Eq Jume RAAL rd
aEakaksk] £N 1D? RAAL 2
I ARAA4 Y Ve RN BRBL 4
nanns &n CAUMT RBBL &
nnnne £q RELADR RABL 3
NNzt €4 EOANR  BAap| 79
nnnz72 a5 ENSITE RAABL 72
nonz7 A TAGRIT AangL 77
AN246a &7 ARIUMBP RARAL 2413 T
nanzy £q LAST Fau *

Annan £Q END
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nanan
nenot
nnno?2
annnNa
nAnpNAa
nnnNaos
nANOA
nnrnn?
annin

A A JANTIA DN

71
an
DI
02
|2
a1
ne
7A
71

nnnN2a
GLLEY:
nanz
nonzo
nonvi
nnnz|
annz?
nnann

nnn24

nnnon

Anat
21000
n7777
nnk4a4
nnsnNs
7?7777
140NN
nosn?2
noena

g = = = e o e - e -
D20 DN A SN —

LE RS IRV J
a3 I -

VY VY Y
O N N A

g D Q9
V- 230

NS B B RS R R Rt
- 23203 NNMA A 2D

-
A

A A
A &

an
ac
a7
an
49
&N

39 B NNAMAA DAY -

+ % ¥ % % % %

1ERA
ANE
EOA
Enay
Foa
FRANR
Faav
MD g
cLa
cLA
Mne
CAY

Cxa

CNA

ANFEQ
ADC
SKR

START

RRA&L
RARBL
RRABL
RABIL
Fou
Fau
Fou
Bap|
apn
pReD
amN
MACRO
aTA
LnYX
ENDM
MACRG
erTy
LNA
ENDM
MACRS
FAR
ADD
ENDM
RaRL
aeD
MACRR
mne
NP
QKN
FNDM

#EL
ARG

1.nY
ARTW
LRAV
eTLUW
MIuW
Ay
TOPW
Lna
Lny

A

FARTRAN MEMBRY SAVE R £ SHEPARMNGSR!
{1=1=68%

RW1 =2FET = PUNCH VARIABLES

g2 2[ET =« PUNCH CEMMAN

SW3 3ET - PUNCH RUN TIME

[y

21

24

71

72

Ena

FAA
Ena7
ann
740MN213
780MN213
L alalaRalnls]

2
2

gNEe
anE

ol
REANANN
[

[

A
PUNCH LBADER ™
MR 2

ol
1.4
LRAD+ARD 2
v |

=4 DUMP 71=75 1INCE
=34nNn7|
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SDS 900 SERIES PROGRAM LIBRARY
PROGRAM DESCRIPTION

PPage 1 of 4 Catalog No. 034001

IDENTIFICA TION: Card Reader Test Program

AUTHOR: F. Valadez, SDS

ACCEPTED: 10 May 1963

COMPUTER

CONFIGURA TION: Any SDS 920 or SDS 910 with a typewriter, and SDS
Model 9151 card reader.

PURPOSE: To provide an acceptance test for the SDS 9151 card
reader.

PROGRAMMED

OPERATORS: None

STORAGE; Octal locations 200-613 (268 words).

TIMING: Not applicable.

USE: The Card Reader Test Program consists of a self-

loading paper tape and a special 64-card test deck.
The card deck is sequentially numbered and must be
in correct order to run the test.

To perform the card reader test, proceed as follows:

1. Load the program by normal Fill procedure. When
the program is loaded the computer will halt.

2. Check the test deck for correct sequencing of cards.

3. Select either the binary or Hollerith test by means
of Breakpoint Switch 1. ‘

BP 1 set: Hollerith read test
BP 1 reset: Binary read test

4. Load the test deck and turn on the EOF ON
indicator.

5. Clear the computer halt to start the test,

Normal Run
If the test deck reads through successfully one of the
following messages will be typed out, depending on the
mode selected: '""Binary test complete' or '"Hollerith
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{/JSE: (cont.)

test complete'. The computer will then halt. At this time
the test deck may be reloaded and the program repeated
by clearing the halt.

Note: During the Hollerith read test, the VALIDITY
CHECK light will be on continuously.

Error Indication

If an error occurs during the test, a message will be
typed and the computer will halt., If an error halt occurs,
the entire program must be restarted.

The following error messages are possible:
I.  BIN check error:

The binary check character (52522525) read from
columns 1 and 2 of the last card is not correct. The
A register contains the pattern read from. the card

- while the B register contains the value which should
have been read.

2. HOL check error:

Either the Hollerith character (T) read from column
3 is not correct or a validity check has occurred
while reading it. The A register contains the binary-
coded value of the Hollerith character read from the
card while the B register contains the value which
should have been read.

3. IDN check error:

The identification number read from the last card
does not sequentially follow that of the preceding
card. The A register contains the sequence number
read from the card while the B register contains the
expected sequence number,

4. Error in column N:

The information read from the particular card column
is not correct. For the binary test, the A register

contains the binary pattern read from the card, while the

B register contains the pattern which should have been
read. For the Hollerith test, the A register contains
the Hollerith value read from the card, while the B
register contains the binary pattern that should be in
that card column.
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USE: (cont.)

METHOD:

5.

Signal not present:

At certain places, the program tests for the presence of
the following signals:

Card Reader ready to feed (SKS 12006)

Card Reader ready to read one column (SKS 14006)

The program will loop before continuing until the particular

signal is received. Upon terminating the test, the Card
Reader end-of-file signal (SKS 11006) is tested.

Each card in the test deck contains the following fields:
1. Binary check character (columns 1 and 2.)

2. Hollerith check character (column 3).

3. Identification number (columns 4 and 5).

4., Test data (columns 8 through 71)

Columns 6, 7, and 72-80 are blank. |

The test data contains every possible columnwise com-
bination of punches arranged in ascending binary order.
Column binary information is read from top to bottom,

where the 12-row is the most significant bit and the

9-row is the least significant bit. '

Each field on the card is read and interpreted for
correctness as follows:

1. Columns 1 and 2 are read in the binary mode and
form a check character whose octal value is 52522525.

2. Column 3 is read in the Hollerith mode and is the
letter "T". The octal value is 63.

3. Columns 4 and 5 are read in Hollerith and converted
to binary by the program to form the card identifica-
tion number. This number is then checked for
correct sequence,

4. Binary test: Columns 8 through 71 are read in the
binary mode, one column at a time. Each column is
. checked against an internal binary counter. Between

columns, the W buffer is disconnected and the program

~ waits for Card Reader ready (SKS 12006) before
reading the next column.
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METHOD: (cont.)

Hollerith test: Columns 8 through 71 are read in the
Hollerith mode, one column at a time. The octal
value read from a particular column is used to
select a binary pattern from a table. This value is
compared with the internal binary counter pattern.
The two patterns should match for valid Hollerith
characters and not match for non-valid Hollerith
characters. The validity error signal should be set
for non-valid Hollerith characters.
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PROGRAM LISTING
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* CARD READER CHECKOUT PROGRAM

* BP1 RESET FOR BINARY READ TEST.
“ RP1 SET FOR HOLLERITH READ TEST

s

pe200

0 02 20004 DIR
40201 ¢ 46 30003 CLR
p0202 9 35 00607 STA SUM
00283 @ 35 @P610 STA CARD
#0204 9 61 @P610 MIN CARD
#9265 @ u@ 12006 START SKS 12006 READY TO FEED
g¢2¢6 @ 01 00272 BRU EFT
8p207 @ P2 G3606 " RCBW 1,4 : READ BINARY
gp21¢ ¢ 32 P@611 WIM TEMP CHECK CHARACTER
#9211 ¢ 76 @@611 LDA TEMP
© %12 g 75 @gpu72 LDB ONES
w713 @ 70 00L70  SKM BC
9p214 @ @1 PA3L5 BRU ERR1
§B215 ¢ 62 02006 RCDW 1,1 ‘ READ HOLLERITH
#6216 ¢ 32 00611 WIM TEMP CHECK CHARACTER
30217 @ u4¢ 200190 BETW
00220 ¢ g1 0P3350 BRU ERR2
#0221 @ 76 @¢@611 LDA TEMP
99222 ¢ 14 PPL66 ETR 077
#0223 ¢ 70 POL71 SKM HC
gﬂzzu # 91 @350 BRU ERR2
99225 @ 32 0@611 WIM TEMP FORM CARD 1.D,
#8226 @ 76 0@611 LDA TEMP
#8227 @ 14 PPLEG6 ETR 077
62386 @ 75 @PL56 : LDB co
#6231 @ 67 0@PA1 LSH 1
#0232 @ 35 @g@611 STA TEMP
p@233 0 67 00002 LSH 2
gg234 @ 55 g@P611 ADD TEMP
90235 ¢ 35 PpP612 STA TEMP&1
PP236 @ 32 PP611 : WIM TEMP
g@237 @ 76 60611 LDA TEMP
gp249 ¢ 14 PPLE6 . ETR 077
%241 ¢ 55 @@612 ° ADD TEMP&1
rst2 0 75 00472 LDB ONES
go2u3 ¢ 76 0P619 SKM CARD
gp2u4 @ @1 P@P353 " BRU ERR3
#o285 @ 32 @P611 = . WIM TEMP .
#9246 @ 32 PP611 WIM TEMP
#0247 @ 4P 20400 BPT 1
g 01 90275 BRU HREAD-2

#0250
*
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? B 1 NARY

gp251
g@252
g@253
pp254
PpP255
ge256
p@257
po260
009261
p0262
§0263
pp264
#0265
#9266
pg267
9279
00271
gp272
#0273
274
*

SRR SRR AR R R RS R C RS R SR SR SRR R SR SR ]

READ TEST

71 0QL6S _ LDX DMG6 L

@2 93296 BREAD RCBW 1,2

g2 gpop0 EOM 0

Ly 14906 SKS 14006 READY TO READ
g1 90254 BRU *-1

82 93206 RCBW 1,2

32 00611 WIM TEMP

ug 20019 BETW

g1 pB357 BRU ERRY

76 00611 LDA TEMP

14 gpu67 ETR 07777 -

70 90607 SKM SUM

g1 p@357 BRU ERRL

61 0p6@7 MIN SUM

L1 @@252 BRX BREAD

g2 12006 EOM 12006 SKIP RFMAINDER
61 Ag61¢ MIN CARD .

4f 11966 EFT - SKS 11006 , SKIP IF NOT EOF
01 00327 BRU EXIT

g1 90205 BRU START

* HOLLERITH READ TEST

*

gp275
gp276
00277
ga3p0
ga301
gp302
pe303
o304
gp3p5s
10306
po307
gp310
gp311
gp312
gp313
ge314
gp315
pp316
pg317
gp320
gp321

90322

@323
p@324
gp325

LR R R R R R SRR SR R R R AR R SR SR SRR SR SR SR SR SRS

75 80472 LDB ONES
71 PPL6S LDX DM6 L4
@2 p20@6 HREAD RCDW 1,1

g2 go000 EOM )

Lp 14006 SKS 14006 ‘ READY TO READ
g1 gg301 BRU *-1

#2 p2006 RCDW 1,1

32 99611 WIM TEMP
76 99611 LDA TEMP
14 pPLES ETR 077

35 99611 STA TEMP
37 0P606 STX TX

71 g@611 LDX TEMP
76 008505 LDA HTABLE, 2
71 00606 "~ LDX TX

70 90607 _ SKM SUM

g1 pp32u BRU . T

Ly 20010 BETW .
@1 00356 BRU ERRLA
61 gp607 MIN SUM

41 69277 BRX ~  HREAD
02 90000 EOM g

g1 90271 BRU EFT-1
ug 290010 T BETW

g1 99329 BRU *-5
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pB326
pp327
pp330
#8331
gp332
#p333
gp33L
pe335
00336
ge337
gp3ug
go3u1l
pe342
po3u3
W ELY
I ETE
p@346
@347
gp350
pP351
P9352
@P353

354

55
pP356
pp357
@360
g0361
$0362
@#p363
@g36L
pB365
pA366
0p367
pe370
pR371
pp372
00373
99374
p@e375
pO376
g@e377
gpLop
pouel
poug2
ppue3
gpLpL
gﬂltgs
iager 6
poug7

O S e S E O NN S E NN S S S S e e S S S S S S oSS TS Nvaasoaaw

#p356
@2641
20L00
gp3ul
gguLs
gpLL6
gpL62
goL56
#B335
gooon
gp200
goLL7
paLs5A
gpusl
@334
gou27
goL70
poL12
gpu3g
goL71
poL12
gaL31
gg61p
gpu12
pp611
pp605

30003

f$P613
goL61
pP606
fge606
gous57
gp372
goL6d
gg613
#0365
9p606
PgP613
poL73
popoe6
gA6p6
gpu73
0pg@22
gouL3
foLGL
g2641
poLL5
oL oL
#p60S
go6p7

EXIT

ERR1
ERR2
ERR3

ERRLA
ERRL

BRU
TYPW
BPT
BRU
MIW
MIwW
LDX
MIW
BRX
HLT
BRU
MIW
MIW
MIW
BRU
LDX
LDB
BRU
LDX
LDB

" BRU

LDX
LDB
BRU
LDA
STA
CLR
STA
LDA
STX
ADD
SKG
BRU
SUB
MIN
BRU
STA
LDX
LDB
LSH
LDX
LDB
LSH
STA
LDX
TYPW
MIW
BRX
LDA
LDR

ERRLA

1,4

1

*&38

MSC10
MSG10&1
DMy
MSG15&L, 2
*e]

START=5
MSG11
MSG11&1
MSG11&2
*-8
MSG1

BC
TYPE.
MSG2

HC

TYPE
MSG3
CARD
TYPE

 TEMP

TA

TEMP&2
D72

TX

TX

D9

*&l

D1@
TEMP&2
*-l

TX
TEMP&2
CTABLE, 2
6

TX
CTABLE, 2
18
MSG5&Y
DM6

1,4
MSG5&6, 2
*-1

TA

SUM

DONE MESSACES
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49410 @ 00 00000 HLT
99411 0 @1 00200 BRU START-5
ggul12 @ 92 p2¢41 TYPE TYPW 1,1
49413 @ 12 @PL26 ' MIW MSGH
fgdull ¢ 92 14900 TOPW
#0415 ¢ up 21000 BRTW
#psl6 0 01 GPL1S BRRU %=1
90417 @ 92 92641 TYPW 1,4
40820 @ 37 PPL32 STX MSGhL
49821 @ 71 POLG3 LDX DM5
g0422 2 12 pOu37 MIW MSGL&S, 2
#0423 P 4l @gpL22 BRX -1
gou2u @ 00 00000 HLT
20425 0 41 pgp200 RRU START-5
00426 52000000 MSGP 0CT 52000000
30427 22314512 MSG1 RCI 1,BIN
49430 30464312 MSG2 BCI 1,HOL
g8u31 31244512 MSG3 BCI 1,1DN
gpun32 12121212 MSGL BCI 4, ~ CHECK ERROR
90436 52525252 . 0CT 52525252
gpu37 25515146 MSGS BCI 5,ERROR IN COLUMN
gguul 52525252 oCT 52525252
poLLS 52522231 MSG1# OCT 52522231
gpLu6 452151790 BCI 1, NARY
#PuL7 52525230 MSG1l1 OCT 52525230
#0450 L6L3L325 BCI 2,0LLERITH
#@u52 12632562 MSG15 BC! 3, TEST COMPLE
9pL55 63255252 ocT 63255252
dous56 @gppo000P (o] DEC 1}
gous7 00000P11 D9 DEC 9
20460 Q000P012 D1@ DEC 10
dou6l @0p00P110 D72 DEC 72
#ou62 77777774 DML DEC -4
goue3 77777773 DM5 DEC -5
goseL 77777772 DM6 DEC -6
goues 77777700 DM6 & DEC -6U4
pau66 00000077 077 oCT 77
poue?7 QOEQ7777 07777 OCT 7777
gpL70 52522525 BC oCT 52522525
PgL71 @QEO00B63 HC BC! 1,000T
gpu72 777777177 ONES oCT 77777777
gpu73 00121212 CTABLE RCI 16,0 1 2 3 L 5 6 7
90505 00001600 HTABLE OCT 1000,400,200,100,40,20,10,4
0p515 @Q@EQEE002 oCT 2,1,202,102,42,22,12,6
§@525 pEPALADD oCcT LOPO,uup0,L200,4100,4040,4020,4010,400L
#9535 0pEPLA02 oCcT LPe2,4001,4202,4102,40u2,4022,40812,4006
pas545 popee200p oCT 2000,2u00,2200,2100,2040,2020,2010,2004
@p555 @ppP2002 oCT 2002,2001,2202,2102,2042,2022,2012,20606
#9565 00000000 oCT g,1400,1200,1160,10u0,10620,1010, 1604
90575 00001002 oCT 1062,1001,1202,1102, 1642,1022,10612,1006
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90605 0 00 G0000 TA PZE
gp606 0 00 00000 TX PZE
0607 0 00 00DAP SUM PZE
po6lp o 00 ppPPA CARD  PZE
AP611 ¢ 00 POOP0 TEMP  PZE
pAc12 ¢ @9 00000 PZE
pe613 ¢ 00 00000 PZE
pe337 END EXIT&S

NDONE PASS 2
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IDENTIFICATION: Card Punch Test Program Package

AUTHOR: F. Valadez, SDS

ACCEPTED: 9 May 1963

COMPUTER

CONFIGURA TION: SDS 920 or SDS 910 with SDS model 9156 card punch system.
For the verify test, an SDS model 9151 card reader and a
typewriter are required.

PURPOSE: To provide an acceptance test for the SDS model 9156
card punch system.

PROGRAMMED

OPERATORS: None.

STORAGE: 172 words.

TIMING: N/A

USE: The test package contains two acceptance tests whose

outputs can be verified on-line, plus a special service
test that can be used for checkout. The acceptance
tests are selected by breakpoint switch settings, while
the service test is entered by executing a branch
instruction in the C register.

The test package tape is self-loading by normal Fill
procedure. After the tape has been loaded, the
computer will halt, At this time, set the breakpoint
switches as outlined under the description of the desired
test, and clear the halt to start the test.

TEST 1 - SINGLE CHARACTER PER CARD

This test punches the entire Hollerith character set,
one character per card. The same character is
repeated in columns 1-80 of each card. The following
punch signals are tested: SKS 12046, SKS 14046.

To select this test, set Breakpoint Switch 1; reset
Breakpoint Switches 2, 3, and 4.

When the test is completed, the computer will halt.
The test can be repeated by clearing the halt.
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USE: (cont.)

TEST 2 - ENTIRE CHARACTER SET ON CARD

This test punches the entire Hollerith character set on
every card, in rotating fashion. Thus, every

Hollerith character will be punched in every card

column. The following punch signal is tested: SKS 14046.

To select this test, set Breakpoint Switch 2; reset
Breakpoint Switches 1, 3, and 4.

When the test is completed, the computer will halt.
The test can be repeated by clearing the halt.

SERVICE TEST

This test punches the pattern in the A register across
the entire card. Every fourth column will contain the
same information.

Before starting the test, enter the pattern to be
punched in the A register. To start the test, reset
Breakpoint Switch 1 and execute a BRU 342 (00100342)
from the C register.

Punching will start and continue until Breakpoint
Switch 1 is set. When the switch is set, the computer
will halt. To restart the test, raise BP 1 and clear
the halt.

To leave the service routine and return to the acceptance
test, execute a BRU 200 (00100200) from the C register.

VERIFICA TION

This test can be used to verify the cards punched by
Test 1 or Test 2 only. There is no verification for the
service test,

To use this test, first run either Test 1 or Test 2.
When the punch test is completed, set Breakpoint
Switch 3 in addition to the Breakpoint setting for the
particular punch test. Load the cards into the reader
and clear the halt. The information on the cards will.
now be read and checked for correctness.

If the information is all correct, the message '"Verify
Complete' will be typed. If an error is detected, "Verify
Error' will be typed and the computer will halt. The
last card read will be in error. It is not possible to
continue the verify test. However, it can be restarted
from the beginning by reloading the card deck and
clearing the halt.
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METHOD: An initial card image is formed and stored in a buffer

area. For the acceptance tests, the image is modified

between cards; the service test does not alter the
initial image.

The verify test generates and modifies the card images,
and compares the results against the punched cards.
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* CARD PUMCH TEST PROGRAM PACKAGE
* BP1 SET- SINGLE CHARACTER MODE,
* BP2 SET- ENTIRE CHARACTER SFT
* BP3 SET-~ VERIFY MODE

pp209

8 76 pOuLP3 START LDA NMB It
Ap201 0@ 35 00L26 STA DONE
gp202 @ 4o 20400 RPT 1
#2063 @ 61 0210 RRU TEST1
gp264 0 ug 20200 RPT 2
gp2p95 6 P01 AP215 RRU TFST?
gp206 0 AQ AeQAPO HLT
gp207 @6 01 00200 RRU START
gp21¢ ¢ u6 30pF3 TEST1 CLR INITIALIZF SIMRLF
gA211 0 71 0QLG2 LDX S NM2¢ CHARACTFR TFST
gp212 2 35 @OL5L STA IMAGE&20,2
#2213 @ 41 Ap212 BRX *-1
pe21s 9 P11 60227 BRRU COM1
@p215 @ 71 POuB1 TEST2 LDX PM16 INITIALIZF CHARACTFR
gp216 @ 76 0Q0uLE7 LDA CSTAR SFT TFST
gp217 2 35 @OLSH STA IMARF& 16, 2
gp220 ¢ 55 00LO6 ADD CADNY
gp221 @0 41 00217 RRX %=
p@222 @ 71 #B375 LDX DML
fR223 @ 76 pALA7 LDA CSTAR
gA224 2 35 APLSL STA IMAGE® 20, 2
AR225 @ 55 POuL@A6 ADD CANDY |
AR226 0 41 00224 BRX *=2
gp227 @ 4@ 20104 COM1 RPT 3
pp23¢0 @ A1 pA310 RRU VERIFY
§e231 0 76 0ALOO LDA PM12
g@232 ¢ 35 @PL25 STA CARD
§p233 ¢ up 20200 BPT 2 OMIT RIT 13-TFST 2
go234 0 1 00237 BRU *&3
§A235 0 40 12046 SKS 12046 . RIT 13-PUNCH RIF RRPY
pp236 0 1 00235 RRU *-1
gB237 0 4P 14046 SKS 14046 RIT 12=-PUNCH RNY
gp2ug @ 01 00237 RRU L2 | .
gg241 @ 71 @PuP2 COM2 LDX DM2 ¢
gp2u2 @ 02 QA6LE ~ EOM 646 SFLFCT PINCH
ppP243 2 12 OPL5Y MIW IMAGE&24, 2 : ,
go2uy @ u@g 20010 RETW :
gp2us @ @1 00206 BRU START&6
go2u6 0 41 PO243 BRX *-3 ‘
po2u7 @ @2 14000 TOPW COMPLFTF ROW
pp250 @

Lg 21000 BRTW



OMIT BIT 13-TFST 2

PIT 13-PUNCH RUF RDY

CHAMGE CARD [|MARF

CARN RFANFR RFADY
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@251 ¢ @1 AB250 RRU -1
0f252 0O ug 20200 RPT 2
#p253 @ 01 PP256 BRU *&3
f@254 @ 4@ 12046 SKS 12046
@p255 @ 01 G@254 BRU LT |
#P256 P 61 0@L2S MIN CARD
@p257 P 53 6AL2S SKN CARD
gn26d 0 01 00262 RRU *8 2
pA261 0 41 pO241 BRU COM2 PUNCH NFXT ROW
#gp262 @ u3 dp271 RRM ROTATEF
gp263 0 61 POL26 MIN PONF
fB264 @ 53 @POL26 SKN NONE TFST FNOR NNNF
gp265 @ 01 00267 RRYJ 82
gp266 0 01 AA231 RRU COM1&2
#g267 O 04 6600F COMS HLT
Ag270 ¢ 01 00200 RRU START
§A271 0 00 6000 ROTATE PZE
0p272 6 71 pou@2 - LDX nM2 ¢
#p273 @ 76 PA375 LDA DMy
go274 @ 35 4OL2L STA X2
@p275 2 76 BOLSL LDA IMAGF&20, 2
Ap276 @ 55 pouPL ADD 1R5
pe277 @ 67 20806 LCcYy 6
00300 0 61 GPL2Y MIN X2
gp381 ¢ 53 gou2y SKN X2
go302 @ @1 A@30L RRU %8 2
pp303 @ 01 60276 RRY *-5
gp3PpL 2 36 PALSL STB IMAGE&20, 2
gp305 @ 4l 00273 RRX ROTATE&?2
gp306 0 02 20001 ROV
gg3¢7 @ 51 00271 BRR ROTATE
ge310 @ 71 @PLP2 VERIFY LDX pM24¢
#p311 ¢ ug 12006 "~ SKS 12006
gn312 ¢ A1 04311 RRU %=1
gp313 @ A2 02606 RCDW 1,4
gp31s ¢ 75 0AL1Q LDB ONES
#8315 0 32 0AL27 WIM TEMP
gp316 @ 76 0QL27 LDA TEMP
ge317 2 70 GPLSY SKM IMAGE&20, 2 COMPARF WORD
gp320 ¢ @1 00334 BRU ERROR
#0321 @ 41 @6315 BRX k-l
#e322 0 u3 0pP271 BRM ROTATE
#p323 @ 61 AOAL26 MIN DONE
#@324 @ 53 @PL26 " SKN NONE TEST FOR DONE
g@325 0 91 0@327 RRU *82 '
gp326 @ @1 00310 BRU VERIFY READ NFXT CARD
0327 0 02 02641 TYPW 1,4 DONE MESSAGF
00330 0 71 06377 LDX NM6
pP331 2 12 @ou17 MIW

MSG1&6, 2
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PR332 0 41 0A331 RRX *-1

gn333 @ 41 00267 BRRU COMS5

g@334 2 75 @GL54 FRROR LDR IMAGE&20, 2 PRINT FRROR MSr
AA335 0 @2 2641 TYPW 1,4

0n336 @ 71 60376 LDX nMs

#A337 2 12 00424 MIW MSFZ&S 2

Ap3ug g bl p@337 RRX %=1

ga3u1 g1 60267 BRU COM5

* CARD PUNCH SERVICE ROUTINE,

* ENTER BY BRU 342

* EXIT BY BRU 200

* SET IMAGE IN A REGISTER BEFORF STARTIN(‘
* SET BP1 TO STOP TEST

ﬂ¢3u2 ¢ 71 pA4B2 SERV  LDX nM24

gO343 2 35 PELS5L STA  IMAGE&20,2

pp3ut @ ul pA34L3 RRX %=1

g@345 @ 71 @OLEP - SERV1 LDX DM12

pe3u6 0 37 gOuL25 STX CARD

gA347 0 L@ 12046 SKS 12046 PIT 13-PUNCH PUF RNY
gg35¢ @ p1 Ap347 BRU *=1 '

@351 0 uLO 1upL6 SKS 14046 . RIT 12-PUNCH RNY
gp352 @ g1 A@351 RRU %=1

pe353 @ 71 gPuB2 SERV2 LDX pPM20

gA354 @ P2 0O6L6 FOM 646 SFLECT PUNCH
@gA355 2 12 @OLSL MIW IMAGF&24, 2

pA356 @ 4l AP355 BRX ¥l

#9357 @ @2 14000 TOPW

g@36p0 0 ug 21000 BRTW

ge361 @ A1 009360 RRU *-1

gp362 @ u@ 12046 SKS 12046 PIT 13-PUNCH RUF RNY
pe363 @ 01 00362 RRU *-1

pA364 @ 61 PAL25 MIN CARD

pBe365 @ 53 PPL25 SKN CARD

p@366 0 01 Aa37¢ BRU %82

#p367 0 P1 @A353 BRU SERV2

00370 0 ug 20u00 BPT 1

ga371 0 01 PpO373 BRU ~  *&2

#8372 0 Pp1 PP3L5 BRU SERV1

09373 0 09 00000 HLT

g¢37u g p1 pP342 BRU SERV

p@375 77777774 DMy DEC =k

@gp376 77777773 . DMS DEC -5

g@377 77777772 DM6 DEC -6

goLed 7777776k DM12  DEC -12

gou@1 77777760 DM16  DEC -16

gpu@g2 77777754 DM2¢  DEC -20

ppue3 77777700 DM6 & DEC -64
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goupy  @1000000 1R5 NFC 1R5

goups  @d1g1p101 - CADD ncT g101n101

gouoe dupgudupy CADPDL  OCT gupuanay

agLp7 000106203 CSTAR OCT ara142a3

gonl1p 77777777 ONES 0cT 77777777

gpu11 52525252 MSC1 oCcT 52525252

gPL412 65255131 RCI W,VFRIFY COMPLFTF
gpule 52525252 0CT 52525252

f@u17 52525252 MSG2 0CT 52525252

gAu20 65255131 RCI 3,VERIFY FRROR
#pu23 52525252 4 0CT 52525252

gpu2us 0 60 AAddd X2 PZF ‘

apu2s @ 00 60000 CARD PZE
gpu26 @ 0@ d60Ad DPONF PZF
A0L27 ¢ 00 0600 TEMP PZE
ApL3p 0 00 AAA0d IMACF  PZF
60267 FMD - COMS

DONE PASS 2
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IDENTIFICA TION: 15 KC Magnetic Tape Test:Using Interrupt with Interlace
Option

AUTHOR: Richard S. Resnick, SDS

ACCEPTED: 3 December 1962

COMPUTER

CONFIGURATION: Any SDS 910 or SDS 920 with one 9140 or 9145 Magnetic
Tape Unit.

PURPOSE: This program aids in testing the input/output capabilities
of the 9140 or 9145 Magnetic Tape Unit using Interrupt
and/or Interlace.

PROGRAMMED

OPERATORS: None

STORAGE: Location 00033, locations 00200 thru 00377, and locations
01000 thru 02000 for data storage.

TIMING: Not applicable,

USE: The Interim Utility Package (II, III or IV), Catalog

Numbers 090001 or 000011, must be in memory and is used
to load this program. To load this program, the program
is placed in the reader and the "F' key on the typewriter
is depressed. Loading is then automatic,

This program tests the ability of the computer to output
blocks of information to one tape unit by normal output
methods using interrupt or by interlacing the information
to the magnetic tape unit., The program also tests the
ability of the computer to read information from the

magnetic tape unit under the above-mentioned circumstances,

The program essentially reads or writes the same word N
times per block. The block length and word are initial
parameters and do not change unless reloaded.

The Breakpoints have the following meaning:

Breakpoint 1 set = Repeat Test

Breakpoint 2 reset = Return Control to the Typewriter
Breakpoint 2 set No Halt on Errors

Breakpoint 2 reset = Halt on errors

Breakpoint 3 set Read (Input from Magnetic Tape)
Breakpoint 3 reset = Write (Output to Magnetic Tape)
Breakpoint 4 set Interlace

Breakpoint 4 reset = No Interlace

I

it

i
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USE:

(Cont. )

The program operates under control of the Interim Utility
Package. Several operations are performed by special
subroutines. To perform an operation, the operator must
address the desired operations subroutine from the keyboard
by typing the operation's starting address, a star (%) and
The following is a list of the operation and
their starting address:

then a comma.

LOAD A AND B

SET-UP

CONTROL

REWIND

ERASE

BACK-UP

'AAAAAAAA. BBBBBBBB.

This loads the A register with the desired
block length and the B register with the
desired data word.

Number of words per block)
word)

350%, (A
(B

The program sets up the block length and
word. It also initializes the other sub-
routines. The Pot constant is set up by
this program.

200% ,

This program performs the actual com-
munication, one block per entry, in
compliance with the Breakpoint settings.

320% ,

This program rewinds the tape to the
beginning.

340% ,

This program erases 13 3/4 feet of tape.
330%,

This program backs up one block per

entry. Continuous back-up can be
obtained by setting Breakpoint 1.

There are only two error halts:

Liocation 240
Location 272

H

H

Buffer Error

Data Error (A
(B

Bits that failed)
Liocation of error)
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USE: (Cont,) Example of Usage

'40, 12345671, 350 * , (Set BP 1, 4) 320 * ,
340 * , 200 * , (reset BP 1 after a few seconds)
(set BP 1, 3, 4) 330 %, (reset BP 1) 200 * , -
Set count to 3210 and word to 12345671,

Rewind tape to beginning,

Erase 13 feet,

Store 12345671, 32 words per block into magnetic tape
Interlace.

Back tape up.
Read magnetic tape unit and test results.

METHOD: Not applicable.
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SCIENTIFIC DATA SYSBTEMS

SCIENTIFIC DATA SYSTEMS
SD$S 900 SERIES PROGRAM LISTING

PROBLEM: 15_KC MAGNETIC TAPE_TEST USING Catalog No. 044001
INTERRUPT WITH INTERLACE OPT|ON PAGE | of 4
PROGRAMMER:  RICHARD S, RESNICK DATE  12/3/62
LOCATION INSTRUCTION REMARKS
g%ﬁ* BRM  g@315,
SKS ?m 7. READ OR WRITE?
BRU Q;zfz’ 2 READ - BRANCH TO READ
LDB f};z . WRITE
STB Efazz 2. SET UP - WRITE PROGRAM
LDB fﬁs (
STB ggz .
LDA 371,
21g* STA %3?{. SET UP WORD FOR IMAGE
LDA /3 7. SET UP WRITE - EOM
'5?—3 Jgglq. SET UP IW1 FOR WRITE
SKS %{}!EQJI INTERLACE?
BRU 256. YES - BRANCH TO INT
EOR 55/5233. REMOVE INTERLACE BIT FROM EOM
S E& ¢¢231 . STORE EOM WORD
375,
LDA %{8372. PREPARE IMAGE
STA fgzz.
BRX sz 2.
See  haila:
BRU fzfz ggg WAIT FOR MAG TAPE READY
23 EOM  2@dg2. ENABLE INTERRURT
HLT M?&;A .
g% gfm. DISABLE INTERBURT
SKS 2 2%;3: TEST BUFFER ERROR
BRU gal,

SDs-E-177
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SCIENTIFIC DATA SYSTEMS
SDS 900 SERIES PROGRAM LISTING

PROBLEM: 15 _KC MAGNETIC TAPE TEST USING Catalog No. 044001
INTERRUPT WITH INTERLACE OPTION PAGE 2 of )
PROGRAMMER:  R|CHARD S, RESNICK DATE 12/3/62
LOCATION INSTRUCTION REMARKS
2Ugx HLT  680dd. BUFFER ERROR HALT
SKS  egigg, REPEAT TEST ?
BRU ggzég. YES -
BRR 200, NO - RETURN CONTROL TO ILPY4
LDB ¢;3325.
STB g;5232 SET UP READ PROGRAM
LDB ¢32(.
250* STB gﬁzg . SET UP CHECK PROGRAM
CLR 3 .
STA ¢¢3 3. SET UP ZERS FOR IMAGE
LDA ¢g3 6. SET UP READ - EOM
LDB ¢¢3h6. SET UP IW1 FOR READ
BRU @213,
LDB g¢31£. SET UP INTERLACE COMMAND
STB g;2123 .
267* BRU ¢¢21g.
LDA g¢27 . INITIATE COUNTER
STA ¢¢373.
LDX ¢¢375-
LDB 373. ADDRESS IN B
LDA oz . WORD IN A
EOR 372,
SKA 7374, TEST WORD
270* SKS  202¢%.
BRU 73273 A = ERROR BITS
2 HLT  ¢\d¢3. DATA ERROR B = LOCATION
MIN @ 3;3.
BRX  @ggeoh,
BRU ggzuz.
HLT 1003 . WAIT FOR W1 INTERRUPT
BRX  @g276.
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SCIENTIFIC DATA SYSTEMS
SDS 900 SERIES PROGRAM LISTING

PROBLEM: 15 KC MAGNETIC TAPE TEST USING _ Catalog No. 044001
INTERRUPT WITH INTERLACE OPTION PAGE 3 of 4
PROGRAMMER: RICHARD S. RESNICK DATE 12/3/62
LOCATION INSTRUCTION REMARKS
3@g* HLT @ ¢¢ WAIT FOR IW! INTERBUPT
BRU
HLT ¢ WAIT FOR IW! INTERBURT
BRX
EOM ¢ FORCE LAST CHAR THRU BUFFER
HLT ﬁgﬁ g WAIT FOR IW2 INTERRURT
BRU 23 .
31g* MIW  4g372. OUTPUT
BRU 4347,
' wiM  lg3Te, INPUT
BRU M¢3K2.
) BRU g¢31 . IW2 UNCOCK AND RETURN
POT 7
32@* .
EOM  thdd, REWIND TAPE UNIT COMMAND
SKS  1gg,
BRR ¢¢32¢. TEST FOR LEADER
BRU ¢¢322'
BRU Q¢276.
BRU f?)ﬂz.
BRU g261,
33@*.
EOM #7634, REVERSE COMMAND
SKS 21004, TEST FOR END OF BLOCK
BRU ¢¢332.
SKS gﬁ 2d. REPEAT
BRU 331. YES - CONTINUE
BRR @330,
NOP @@y .
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. 15KC MAGNETIC TAPE TEST USING
PROBLEM: Catalog No. 044001
oP
INTERRUPT WITH INTERLACE OPTION PAGE L of 4
PROGRAMMER:  RJCHARD S, RESNICK DATE  12/3/62
LOCATION INSTRUCTION REMARKS
3l
LDX  g@2olg.
EOM #3674, ERASE COMMAND
MIW  @3377. ERASE 13 3/4 FEET
BRX  @@3h3,
BRR g¢3ug,
BRM Qg312.
BRM @357 .
358%.
STB 59371
ADD @272
STA @372 FROM INDEX LO + N WORD
sUB  @g@zre
ABC 20045
RCY égﬁlz.
ADD 276.
360* STA #7376 FORM POT WORD
RCY éﬁ 18
EOR 37
SUB g¢37¢
STA 375. FORM - N
BRR @358 .
EOM 3614,
EOM  L43654.
378* o rrit.
/%

SDS-E-177



Page 1 of 10

SDS 900 SERIFS PROGRAM LIBRARY

PROGRAM DESC RIPTION

Catalog No. 044004

IDENTIFICATION:

AUTHOR:
ACCEPTED:

COMPUTER

CONFIGURATION:

PURPOSE:

STORAGE:

TIMING:

USE:

1.

L1

- S—

Multi-Magnetic Tape System Exerciser
A. W. England, SDS

24 June 1964

All 920, 925, and 930 systems, or any 910 systems with a
typewriter, which have one to sixteen tape units attached to
the W and/or Y buffers, No interlace is required and the
tapes may be of any density and speed within the limitations
of the buffer to which they are attached.

This program is designed to exercise from one to sixteen
tape units by first writing random numbers in random
length records on all tapes under test and then reading
these records back and comparing them with the numbers
written. An attempt is made to tabulate and output all
useful information concerning the errors made, if any,
the mode of operation of each un1t and the number of

"passes over the tape.

The program ogcupies the first 1155 words of memory.
The remaining memory may be used for test record
storage.

The program requires approximately 20 minutes to write
or read a full r‘eel (2400 feet) of tape.

LOADING

Place tape‘ in reader and FILL., When loading is complete
the light on the typewriter will light if no loading error
occurred.

KE YBOARD CONTROL

When the keyboard light is on, the operator has control

over the program. By actuating various keys he may

set the test parameters, inspect results or start the
exerciser test running,

REGAINING KEYBOARD CCNTROL

Control may be returned to the keyboard mode at any
time by moving the RUN-IDLE-STEP switch to IDLE,
pressing the START button, and moving the switch
first to STEP then to RUN.
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USE: (Cont) 3.0 CONTROL FUNCTIONS

The following list contains the call letters for the various
functions which the program will perform. These may
be typed anytime the typewriter light is lit.

3.1 SELECT UNITS, "U"

The units to be exercised are selected by first typing the
letter "U" followed by the several unit numbers separated
by commas and finally a carriage return. After the last
unit number followed by a comma is entered a carriage
return must be given to terminate the unit select opera- .
tion. Units on the W buffer are numbered 0-7 and on the °
Y buffer 10-178.

3.2 SET STARTING RANDOM NUMBER, ''N"

The initial random number is set by first typing the
octal number desired (up to 8 digits) and then the letter
N. The number being typed can be set to zero by typing
a carriage return.

" 3.3 SET MAXIMUM FILE LENGTH, "M"

The maximum number of records in the test file is set
by typing the desired number of records in octal followed
by the letter M. If the entire 2400 foot reel is to be
written a maximum count of 100008 or greater should be
sufficient.

3.4 SET MAXIMUM RECORD LENGTH, ""L"

The maximum number of words in a record is set by
typing the limit in octal followed by the letter L. If the
specified maximum is less than or equal to 8 or greater
than the maximum memory available then the maximum
length is set equal to the memory available.

3.5 MODE SELECT

The recording mode, either BCD or Binary is selected by
typing the appropriate letter.

3.5.1 Select Binary Mode, "B"

Typing the letter B will cause the appropriate EOM
instructions to be converted to the binary mode of opera-
tion.
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USE: (Cont) 3.5. Select BCD Mode, ''D"
Typing the 1etfe§r D will cause the EOM instructions to be
set for BCD operation.
3.6 SELECT OUTPUT MEDIA

The output of the various messages and counters during
the operation of the program can be on either the on-line
typewriter or on paper tape for off-line listing. This
is controlled by typing the appropriate letter before starting.

3.6.1 Select Typewriter Output, "T"
The typewriter is selected by typing the letter T.

3.6.2 Select Punch Output, "P"
The punch is selected by typing the letter P.

3.7 INITIATE TAPE OPERATION

After the appropriate parameters have been set the tape
exercise operation may be initiated. There are three
ways in which this may be done. If nothing has been
recorded then the exercise must be begun with a START
WRITE, However, once a file of information is written
on tape and the program is stopped the other two starts
can be used.

3.7. Start Write, ''S"
To begin the exercise operation, type the letter S. The
program will rewind all units and start to write a ran-
dom number test file on the selected units.

3.7.2 Continue Operaﬁion, neH
Once the exercise operation has been stopped with
Breakpoint 1 (see section 4. 1) it can be resumed from
the point at which it was stopped by typing the letter C.

3. Restart Read, HRN

If during a read pass the program is stopped and the
operator would like to reread the file from the begin-
ning he can type the letter R to restart the read pass.

OUTPUT OPERATIONAL STATUS, "O"

The operator can inspect the status of the operation at
anytime by stopping the program with Breakpoint 1
(see section 4. 1) and typing the letter O. The program
will then type out the status of the exercise operation
as follows: - :
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USE: (Cont) 3.8.1 Type of Pass

It types READ or WRITE depending on the type of pass in
progress.

3.8.2 Mode of Operation

It then types the mode of operation, either BINARY or BCD.

3.8.3 Unit

The UNIT NO, of the tape unit currently being addressed
is typed.

3.8.4 Program Counters

After this information the program will type a table of
17 counters each identified by a three or four character
symbol. These symbols and their definitions follow:

MRC Maximum Record Count. This is the octal number
entered with the M key at the start of the exercise
operation.

MRL Maximum record length curren.ly being used.

WRC Write Record Count. If in a write pass this

indicates the number of records written. In
a read pass it indicates the total number written
in the previous write pass.

RRC Read Record Count. This indicates the number
of records read during a read pass.

WPC Write Pass Count. The number of write passes
completed.

RPC Read Pass Count. The number of read passes
completed.

WEC Write Error Count. The number of write errors

that have occurred.

RWEC Rewrite Error Count. This number of rewrite
errors.

PREC Permanent Read Error Count. The records that
were read bad 10 times.

CPEC Character Parity Error Count. The number of
character parity errors that have occurred since
the start of the exercise.
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Catalog No. 044004

USE: (Cont)

.1

.3

LPEC

WCEC

CHI1
CH2
CHS3
CH4
CH5
CH6

Longitudinal Parity Error Count. The number of
longitudinal parity errors that have occurred.
For-each read try only one character or longitu-
dinal parity can be counted and character parity
has priority.

Word Count Error Counts. The number of word
count errors that have occurred. A word count
error occurs if the record read is longer or
shorter than the record expected.

Errors in Channels 1-6. Channel 1 is the most
significant bit; channel 6 the least. These
countérs are also output whenever a read error
occurs if Breakpoint 2 is RESET. After a read
error output they are cleared.

BREAKPOINT SWITCHES

The four Breakpoint switches are used to change the
status of the program while it is running. These functions
are as follows:

BREAKPOINT 1

RESET:
SET:

Normal

Stop operation. After almost every tape opera-
tion there is a STOP point. If Breakpoint 1l is
set the program will mark its place and return
to the keyboard control mode. Operation can
be continued by typing the letter C.

BREAKPOINT 2

RESET:

SET:

Output counters and messages whenever the
normal output situation occurs.

Skip the output of messages and counters. This
will inhibit all output except the OUT OF SYNC
message and the FILE PROTECT ON message.

BREAKPOINT 3

RESET:

SET:

At the end of a read pass go on to another write
with new random numbers.

At the end of a read pass go back and reread the
same file again.

BREAKPOINT 4

RESET:
SET:

Run without halts.

Halt on a write error or at the end of a read pass.
Clearing these halts will allow the program to
continue.
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Catalog No. 044004

USE: (cont.)

5.0

5.3

MESSAGES

The program will type .or punch status messagces ol various
times in the opération of the exercise, These are
described below:

END OF PASS

At the end of a write or read pass the output will be
either WRITE or READ, PASS DONE. This is followed
by a carriage return and the following two lines:

T

WRITEDS REALS WRITE BRiv REWKITES uvAD KEADS
aaaaaaaa bbbbbbbb cccceccece dddddddd eececeeece

where the a's represent the number of write passes in
octal, the b's the number of read passes, the c's the
number of write errors which have occurred, the d's
the number rewrite errors, and the c's the number of
records which were read erroneously 10 times.

REWRITE ERROR

If a write error is detected the program erases backward
over the record and attempts to rewrite it. If this
second attempt is also in error the program outputs the
following counter titles:

WRITE PASS RECORD NO, WRITE ERRS REWRITE ERRS

This is followed on the same line by the mode of operation
(Binary or BCD) and the unit number. On the

next line below the appropriate title it outputs the write
pass count, the write record number count, the write
error count and the rewrite error count. All counts are
in octal,

READ ERROR

If a read error occurs.the program rereads the record
nine more times and then outputs the read pass, record
number, mode, and unit number. This is followed

by a cariiage return, the message, READ ERROR
another carriage return and then nine, eight-octal-digit
counters which represent the following quantities (from
left to right):character parity error count, longitudinal
parity error count, word count error count, errors in
channel 1, channel 2, etc., to channel 6, On the next
line the program outputs a good or bad message for each
of the 10 reads. This consists of the letter G if the read
was correct or B if the read was incorrect, ' '
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USE: (cont.)

METHOD:

5.

1.

For example:
BGGGBGGGGG

Indicates that thé first and fifth reads were bad and all
others were good.

READ PASS OUT OF SYNC

The first word of every record is the number of records
preceding it on the tape. When each record is read.the
program compares this first word with the read record
count, If they disagree the program backspaces and
rereads the record a second time, if they still disagree
then the difference between them is computed and the
program spaces over as many records as necessary to
position itself in front of the correct record. If the first
word of this record does not agree with the read record
count after two attempts the program ends the read pass
and outputs the following, As in a read error it outputs
the read pass count, read record number, mode, density
and unit number. This is followed by this message:

READ PASS ABORT, OUT OF OYNC,.
aaasssay bbbbbbbo

where the a's represent the first word of the first
record read that did not agree with the read record
count, and the b'"s represent the first word of the record
read after spacing to what should have been the correct
record. The program then goes to the end of read pass
section where the end of pass output will be produced and
from there on to another write or reread pass.

If a tape mark or the load point was encountered when
spacing, the program terminates the read pass and
outputs TAPE MARK before the other outputs., If it was
the load point which was encountered it also outputs
LOAD POINT. In either case the two words a and b will
be the same since only one record was read.

FILE PROTECT ON

Before the program attempts to write on a tape it tests
the file protect for that unit. If the file protect should’
be on,the program outputs: FILE "ROTECT ON (Mode)
UNIT NO. n. and returns to the keyboard mode.

WRITING

At the start of the write pass all units are rewound. The
program then sets the tape control table for the lowest
numbered unit and waits for it to be ready. As soon as
this unit is ready a check is made to see if the tape is at
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METHOD: (cont.)

2.

.1

the loadpoint, If it is not,another rewind is given and the
program waits until it is ready and at the load point, A
three inch section of tape is erased before the first random
number record is written., After writing this record un
the first unit the control table is set to the next higher
numbered unit and the record is written again. This
continues until a record has been written on all units

under test. The program then generates a new record of
random numbers and starts writing this on all units.

WRITE ERROR

If a write error occurs the program erases backward
to the front of this record and attempts to rewrite it. If
this second attempt is also in error then the program
outputs the rewrite error message. It then erases
backward over the record again, erases it forward and
attempts to write the record again on a new section of
tape. An error here is considered a new write error
and the process continues until a correct write is made.

END OF PASS

The write pass is concluded if one of two conditions

occurs: Either the write record count reaches the maximum
record count or an end of reel is encountered on any tape
under test., When one of these occurs the program writes
an end of file on all units and rewinds them. It then

outputs the end of pass message and proceeds to the read
pass.

READING

A read pass is similar to a write except that the program
reads each record into memory and compares it with

the random numbers which it regenerates for each read,
The first record must be read starting from the load
point, This insures that the tape is always positioned
properly for the start of the pass,

READ ERRORS

When a read error occurs the program will always reread
the record nine more times for a total of ten attempts
regardless of whether or not a subsequent read was
correct. It then outputs the results of these reads,
Several conditions can cause a read error.

Character Parity Errors

The program counts a character parity error as any
buffer error which occurs before the gap is reached.
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METHOD:

(Cont)

2.

L.

. L

2

.3

Longitudinal Parity Ervor

If no character parity errors have occurred before the gap
is reached and the buffer error is on after the tape stops,
the program counts a longitudinal parity error.

Word Count Error

A word count error is defined as a record which was not of
the length expected. The program tests for this in three
ways. If more words than expected were read the read
routine falls out of the loop too soon. The program also
checks to see if the read lvop should detect the end of
record before expected. The third test is based on the
fact that the program always writes records that consist of
a multiple of four characters. Therefore, if the buffer
contains anything other than zero at the end of the read

an error has occurred: '

READ SYNCHRONIZATION

When each record is read the first word is compared
against the program record count. If they disagree it
means that the program and tape are no longer synchronized.
To guard against a read error causing the disagreement,
the program backspaces and reads the record again. If
they still disagree then the program computes the number
of records to be spaced over in order to reach the desired
record and moves to that point. It reads the new record
and again checks the first word. If this word disagrees
with the record count and a second read attempt does not
correct the disagreement then the program aborts the read
pass and outputs the appropriate message. If a tape mark
or the load point is encountered while spacing to the correct
position the pass is aborted without further read attempts.

END OF FILE

If the program should detect the buffer ready after the first
word is read then a check for end of file is made. If the
ready condition was caused by the reading of a tape mark
then the read pass is complcte and appropriate messages

~are output. If there is no tape mark character then the

program assumes that the tape mark was read erroneously
and terminates the read pass anyway and outputs an END
OF FILE READ ERROR message.



Page 10 of 10 : Catalog No. 044004

METHOD: (Cont)
3.0 BCD MODE

In the BCD mode random numbers are generated and
written the same as in binary. However, on the read pass
all non compares between the generated number and the
number from tape are checked to see if they are caused
by the 12 to 00 conversion. This occurs. because both

the character 00 and the character 12 will be written

on tape as a 12 but this character will always be read

into memory as a 00.
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Ce7 =877777677
Tt

T8P

Tl
cas3
10
T2

BMTL

B”TLvZ

UNIT NUMBER

UNIT N8, TABLE BEGINNING
UNIT NGO, TABLE INDEX
UNIT nN&. TABLE LIMIT

UNIT NGB TABLE

STEP UNIT N8, SUBR.

END 8F TABLE
YES :

" NE

UPDATE ALL EBM®S AND SKS®3 whlCH
RECUIRE BOTH A UNIT ADDRESS 88
WELL 48 A BUFFER SELECTION.

0100

gioo ‘
SEE . IF BUFFER SELECTION Hab CHANGED
YES.

Ng : ‘ :

UPDATe ANY EBM®S AND SKS°35 WHICH
REUJIRE ONLY BUFFER SELECTION 1IN
81T PoSITIGN 17.

0l0U CHANGE BIT FOR MId. BIN SCLECT

UPDATe ALL BIM®S ANEL Mlp®s To

16 jo g @3eg
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00497
00419
.Qo41ll
00412

00413

00414
00415
00416
00417
00420
0042t
00422
00423
00424
00428
00426

00427 .

00430

0043t

00432
00433
00434
00435

00436
00437
004432

00441

gcea42
00443
10444
00445
00446

QOONOONOODOCOOODOCOODODO0OONOO

0000

QOMOOOO

14
16
3s
41
76
75
72

36
67
36
4
l4
l&
38

[ ]
-

76
14
16
38

1
L3

61

51

76
35

q
Y

40

00
oo

00

0o
0o

92203

30013
40437
00406
00012
22216
92176
200061
30012
30006
20013
00441
92200
20012
20441
90447
40447
92200
30013
4447
20427
00306
20350

J93ud

-30306

20385

20010

090641
21087
31381
51368
01367

128

129

130
131

132
133
134
135
136

137

138
139
1ag
141
142
143
144
145

146

147
145
143
180
1E1
182
183
154
18§
156

187

158
189
1€0
161
162
163
164

168

166

SU99

syol

*
*

8ET

*

*
%

BRT

ETR
MRG
STAx
BRX
LDa

 LDB

SKA
LSH
STHR
L8H

ST8 .

LDA
ETF
MKG
STA

. LDX

LDAx
ETR
MRG
STA®
BRX
MIN

BRR

LDA
5TA

~ BRU

BETW

PZE
PLE
PIE
PLE
PLE

ces =877877777
Te

BMTL-Z

*=dq

Tl

EIGAT

Ce3

1

Tl
&
T2

BET
ces

Tl

BET
8RTL
BRTL-Z
ces

Te
BRTLs2
1-4
UNT!
Sdoo

UNT3
UNTT
Su0z

*+ BUFFER READY SELECTISON TASLE.

BRT1
BRT2
BRT3
BrRT4
BRT4

BPERATE &N EITHER CHANNEL

gie

Y BUFFER

YES

NG&e SAVE CONST. FOR BET

SAVE CONST. FOR BRT
UPDATE THE BET INSTRUCTIGN
77770000

UPDATE ALL BRT INSTRUCTIGNS.
77770000

ADVANCE UNIT N6. TASLE INDEX
EXIT

END OF TASLE
RESTORE INDEX

BUFFEx ERRSR TEST

THIS TABLE CONTAINS THE ADURESSES
6F ALL THE BRT INSTRUCTIONS USED IN
THE PREGRAM

16 3o 9 @23®dg

ONILSIT

00¥¥0_"ON Boreien



00447

00483

- Qu4sl

GQ4s2
0G433
00454
Q0455
[tREEY
0Q4a7

UG0480

Uudsel
uss2
00453
5u4&4
{0456
gues?
G0473
47l
L047¢
GQ473
cu474
Co47s

G0476
L0477

NDOOOCO000OCOOR

(]

ODOCOCGCOOEODECOo

[p W}

00

0o
0o
oo
00
00
]
00
80

G2

Ge
02
02
02
Qe
g2
02
Qe
40
40
40
40

00

77773

30645
JUBs5s
30703
21360
31364
31375
21663
77771

14000
00460

30481
33650
33610
32050
03670
37670
23630
37630
14010
lp4alo
14010

12010

11010
77764

33003
21¢7

167
168
163

170
171 -

172

173

174

175
176.

177
178
179
1890
181
182
183
184

‘188

186
187
188
189
150
191
192
193
154
198
196
197
198

199

200
201
202
203

204

e0s

BRTL  PIE

BRT =%
*

* W/YIM AND MIW/Y SELECTION TABLE.

. |
BMT PZE  BMTI
PLE BMT2
PLE ~ BMT3
PLF BMT4
PIE - BMTs
PIE .= BMTs
. PIE  BMTY
BMTL  PIE BMT %

*

%+ BUFFER SELECTASLE ONLY TABLE

* .

RTS  RTSW

T8P EuU RTS
*

* UNIT AND BUFFEx SELECTABLE TABLE
* .

UBST  EQU *
WT  WTBW 0.4
RT RTEW 0,4
WEOF  WTDW 0.1
ET ETW 0.4
ETR ETRW 0v4
SF " SFEW 0.4
SR SRAW 044
REW REWW O
TRT TRTW 0
FPT FPTW 0
aTT  BTTW 0
ETT ETTW 0
UBSTL PIE UBsST-*
*
*
500 CLR

LDX ECTL

THIS TABLE CONTAINS THE ADDRESSES

* oo . OF ALL THE BIM AND mMI& INSTRUCTIONS
USED IN THE PROGRAM

START
CLEAR COUNTERS
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00%a0
005G!
~agso2
00503

00504

..005086
005806
00507
F1s1-B B¢/
00511
goosle

00513
00514
00518
00616

00817

006297

gos2l |

vosa2
00523
00524
00525
00526
00527

OODOOCOeEOONEN ONDRNNOCODON

35

41

YA

35
71
76
35
72

01

77
ol

37
76
$4
35
73
35
46
76
73

46

35
0l

Q
L3

2127

J0500

22101

02102
00027
200268
30000
30040
20813
34000
00506

20012

Jo0012
20564
20586
30557
a0ss7
229005
39587
Jgelé
J001l4
30860
00573

30873

208

20?7

- 208

209
210

211 .

ala
213

214
2ls

216
21?
218
z19
220
221
222
2238

224

2e%
225%
227
228
229
230

501

$02

8TA
BRX
LDA
§TA
LDX
LDA
5Ta
SKaA
BRU

EAX

BRU

STX
LDa
SuB

. STA

SKe&
STA
ABC
LDA
SKC
XAB

8Ta

BRU
8RU

ECTL .2
ke |
IRN
1RN
ADRMSK
GNES
0.2
0e2
Saé
=2048,2
$01

T1

Tl
IMAGC
MMRL
SMRL
SMRL

SMRL
EIGHT

ML
woo
Woo

COMPUTE MEMBRY SIZE

SAVE MEMBRY MAX RECERD LENGTH
IS5 MEMORY MAX > SPECIFIED MAX
N8, DROP SPECIFIED

YES

IS SPECIFIED MAX > 8

NG, USE MEMBRY MAX
' SAVE MAXIMUM RECORD LENGTH

_1g 3o 8 °3eg
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00833
00531
00532
00533
00534
00535
00536
005837
00549
00841
UG39z
- 00843
oG54+

0US4S

CG546

00547

00553
00551
00982
0o5%3
C0594
005558

00556
00557
00563
00581
00562

00563
00564

005865

ODOCOQCOO0

00

30000
22104
J3027
20560
20537
20560
70532
02215%
n2215%8
205¢}
n905¢ 4
20863
3u062

. 30561

30562
J0872
ansie
J2206
20583
4ps872
J2830

09830

J0000
000uo
20000
J0000
Joouo

120000
02234

Joélz

231
232

. 233

234
23%
236

237

228
239

240

241
242
243
244
24%
246
247
248

24%

280
281
282
253
54
2 3
£ch
257
258
289
2€0
261
262
2€3
2E4
268
268
267

268

269

PAGE

* .
* COMPUTE RECBRD LENGTH SUBROGUTINE.
* . . -
CRLS ~ PILE
" LDA  RRN

ETR ADRMSK

SK6 - MRL

BRU *+3

SUB - MRL

. BRU k=g

SKG F3Ux

ADD ~ FA3UR

STA RL SAVE RECORD LENGTH

ADD IMagC _ o

8TA REA SAVE RECORD END ADDRESS

CLR : ,

CITL RL

STa NRL

LDX REATL

LDA* REATL#?

ETR cai 77740000

MRG REA

STax REATL .2

BRX *wq

BRP CRLS
*
*
MMRL PLF MEMBRY MAX RECORD LENGTH
SMRL P1E SPECIFIED MAX RECORD LENGTH
MRL PLE MAXIMJUM RECORD LENGTH
RL PLE RECORD LENGTH ‘
NRL P1E NEGATIVE RECORD LENGTH
REA PIF RECBRD END ADDRESS
IMAGC PZE IMAG IMAGE CONSTANT

*

* RECORD END ADDKESS TABLE.

*

REAT PLE W04
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x=l¥3N
g2ty
EFRE
iuy
elWd

izd
ard
i1d
314
i1d

RILEH

bL2

EL2

242
142
02
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Oep1C
PSEIC
0sell
§e90C

00
00
00
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oo
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24800
14500
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00573
605874
00s75
00376
wos77
0uecy
00enl
00602
co6e03
0pend
06505
noswe
00607

006eis

gosil

guéle’

Loel3
poél4
ooels
Go&lA
GOElL7
00é20
Quéz!
00622
0G6e3
g0eze
006zt
upezé
0o6e7
ud6e3d
Q0631
goese2
0uk33
Go644
Q0f 35

OO0 QOODERCEOI=— QOO NMDEOMDECGON 00—k

76
43
77
76
46
38
76
38
43
78
38
46

76
41
38
67
58
388
41
35
76
76
43
23
53
&3
el

23

01
23
Gl
7!
76

Jg203
21036
0240
30231
330u3
22147
22102
22104
23840
22107
2254
30003
J08ad¢
Jzloe
20612
60400
20013
43612
22105
agsele
22144
dndla2
J02u4
J1062
20472
J1021
Jnz2le2
Jag2ul
Ja6se
20473
JN634
Jn470
29622
2172
20000

27%
276

. g77

278
279
280
281
282
253

284

985
284
287
z2es
zee
290
291
262

293

294
29%
2948
é97
2958
¢
300
CRED!
3pe
303
304
308
G5
307
308
309
210
3]l

‘312

313

w04

wldah

PAGE

RPF

BRM
SPF
RPF
CLk
STA
LDa

‘STA

BRM
LDa
STA
CLR

- LDX

LDa
BRY
5TA
LSH
ADDx*
aDD
BRY
8Ta
RPF
RPE
BEM
EXU
BRU
SKN
SKN
BRU
EXU
aRrRU
EX!
BRU
LDX
LDA

START WRITE PAS3

RPPF
RaAy
SaF
ETF

WRC
iRN
RRN
CrL3
WrRT
IMa:

NRL
RRN
LE D!
kg2
11
W04,
KK
Wo4s
FRA
WEF
SWl
TRSuBR
FPT
FPE
WEF
SdF
wo6
BTT
*+3
KEW
was
Cie

* ®

RIRPPF]
REWINJ alL UNITS

CLFarR WRITE RECERD COUNT
GET RzZCORO LENGTH

LGAD WEGATIVE KECSRD LENGTH
GENERATE RANDOM NUMBEXS

RIWRITE ERRGR FLAG)
RIS«])

TAPE READY

FILE PRBTCT ON

YES

N3e PREVIZIUS wRITE ERKOK
NGe o THIS THE FIKRST BLOCK
YES, NO )
YESe LOAD PRINT

YES

N

14000y _
WhAIT 400 AILLISECENDS
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00636
00637
00640
00641
00642
00643
00644
00645
00646
00647
00652
goesl

NDOOODOCOO000 0O

41
23

i
40
71
43
23
12
a1
23
43
0l

30635
Jc470
32173
21000
22174
J1002
224¢14
200049
J064%
20489
21056
q206%¢

314

318 -
316

317
318

319

320
321
3ee

323

324
325

BRTI

uMT]

BRX
EXy
LDX
BRTX
LDX
BRM
EXU
mMIe
RRX
EXU

. BRM

BRU

*=
REW
Ceo

cel
TRSUBR
ET

%* %

*x=]
ToP
BRSUBR
Wo6

DETERMINE TYPE OF TAPE UNIT
~600

=7200

ERASE STARTING LEWRDER

GO T® WRITE

16 Jo 21 °3ed
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Qo652
00653

00654

00655
00656
Go&s7

00660

0066l
Qpés2
00663
00664
Go668s
uyeed

© p0667
00673

00671

00672

00673
V0674
00675
00676
20677
90763
09731
00702
00703
00704

ca7as

QU706
00707
00712
00711
00712
00713
- 00714
o718
0Q716

OOOOOOOOOQDOOOODOV)OOD.HDGDCDO‘-‘-C\DOOMOVOO

43
71
23
12
1)
23
43
23
77
23
I
43
43

~ e
&

01
76

.
&

76
53

73

0l
43
43
23
12
23
43
43
23

43

01
-4

43
40
01

J1062
Josez

20461
300300
00655
90460
31036
30474
20201
00441
29722
30250
30350
90671
90629
50200
22107
321086
30201
32107
20700
20603
20250

31062

30463
32177
0460
31056
J1062
30476
790350
q0713
Lo701
J2111
30250
20200
207¢0

328

3z7
- 328

326
330

ikl

332
333
334

335.

336
33y
338
339
340
341
342
343

344

34%
346
347
348
349
350
351
382
353
384
355
386
387
358
3589
360
361
362

‘363

364

woe

BMT2

© W07

w03

w03a

BMT3

PAGE

BRM
LDX
EXU
mie
BRX
EXU
BRM
gEXU

SPF

EXU
BRU
BRM
BRW™

. BRU

BRU
RPF
MIN
LDA
SKN
SKG
BRU

BRU

ERW¥
BRM
EXxu
Mie
EXU
BRMm
BRM
EXU
BRM
BRU
BRU
MIN
BRM
BPT
BRU

TRSuBR
NRL
WT
kg
LES |
T8P
BRSUBR
ETI
ETF
BET
wol
STsp
SUGn

* ok
W4z
S8F
WRC
MRC
ETF
WRC

X 3]
w4
$T&P
TRSUBR
WEGRF
Cz4
TaP
BRSyBR
TRSUBR
REW
Suon
k42
W03a
WPC
STep

2

t¢2

WRITE RECSKD

WAIT FBR TAPE T8 STG8P
END 8F TAPE -

YES

YES

MO

STEP UNIT NB.
DONE
CONTINUE

RISTARTING BLOCK FLAG]

END 8F TAPE FLAG

- RESET, ENBUGH RECGRDS

8ET, YES
Ng

WRITE EBF*S

17

REWINU
STEP uNIT NB%.
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_DONILSIT

$00%%0 'ON Soreien




Catalog No. 044004

LISTING

) . : . . 83¢E .
av3y Lyvls 01 o0y nxe é9¢ L2E1C 1Q 0 12(00
: d9ls¢ Wyg . 99¢ 0s20C €b» O C2400

Page 14 of 51

SNILNNQI 88Vd INdLiNe £0d48 Wy g . S9¢ 0nTTC €p O (100



og72e

Q0723

00724
LVu72s
ce726
Qo727
00730
00731
060732
00733
00734
- 00738
- 00736

an7s7

00743

00741

00742
00743
00744
00745
on74e
60747
007%3
co7sl
00752
00753
00784
00783
0u756
no787
00763
00761
00762
00763
0a7¢64

DC’»D“DOMGOGGOOQONOO'OI\}OOOOQOQO'-‘OOOOOOOv

43
71
23
23

1
-

23
43
77
43
53

Y
4

61
<0

L]
L]

23
71
12

‘43

72
76
75
43
4l
ue
43
40
co
43
76
43

e
-

23
23
91

01062
20562
20468
39703
2072%
20460
91056
Joz2ie
30250
Ancud
20774
221t4
27200
Q0734
1276
22170
J1014

0742
32030

2165
31020

Jdzzls

2i147
390746
14000
J1006
20040
20040
Jueso
20204
1062
0502
Sud64
30703
0763

WOl

WOlE

PAGE

BRM

LDX
EXU
EXU
BRYX
EXU
BRM

‘SPF

ERM
SKN
Bl
MIN
BPT
BRU
EXU
LDX
mIw
BRX
BRM
LDX
LDA
LDR
BRM

- BRY
TePW

BRM
BPT
HLT
BRM
RPF
BRN
LDX
gxu
EXu
BRX

WRITE ERRGR SUBRBUTINE.

TRSUBR " BACKSPACE AND ERASE RECBRY
NRL

ETR

BMTa USE DUMMY MIB INSTRUCTI®wN

kw] .

ToP *

BRSuUBR :

WEF ‘ S{WRITE ERRGR FLAG)

ETa8p

8wl )

wWols o FIRST TIME

RWEC SECONU TIME

2 .
Woly

BUT4

Ci7 -13
WEM+13,2

L))

BHAUN .

ci14 <4

WEW+4 42

KEY

Was

k=3

WBR3BR
&

STGe

Swl

TRSjBR :

NRL EKASE RECORD FORKwARD

ET ‘

BmT3 USE DuMMY MIB INSTRUCTISN

*=1

1G Jo g1 28ed

" DONILSIT

"oN Boieien

$00%¥%0



Catalog No. 044004

LISTING

Page 16 of 51

LOM
413
SOM
o+x
113
¥angyg
. d@l

nae
4d8
nag
nae
nx3
nyg
nx3a

bib
Elb
elp

T1p
Otp
600

80p

9990C
102oc
2850¢C
2LL0C
pLpOC
9s01C
0%p0C

10
LL
70
10
€2
Eb
€2

0DOO0OO0OO0O -0

€4400
24400
14400
CLL00
£5£00
§9400

§9400



Q774
0077%

00776

00777
61063
Gloo!l
01002
01003
01c04
C1008
01006
01007

Clcla

010l

01012

01013
gloiA4
clots
0l0ib
aiol?
01029

0102}
01022
01023
01024
0in2s
01026
01627
01039

o103l
0103&
01033
0lo34

J02u4
02113
J0622

52121266
51316325
12472162

62121251

28234651
24124546
33121246
9131632%

12255151 -

62121251
25665131
63251225
$1516212

c 0o

J2111

C 00 %2107
¢ 00 J211i3

¢ oo
sz12

23
71
12
41
43
02

QOO0O0OOONCO

01

43

021114
i212

21276
32154
J1036
a1023
32050
14030
Jiges
00204

balzlaze
31432512
47514653
¢52363]2

415

416
417
418
419
4240
421
4z2

423
424
12%
424
427
428
429
430
431
432
423
434
43%
436
437}
433

wola

- % %

=
m
x

NEW

SCRC

FPE

FPM

PAGE

SPF

MIN

BRU

BCI

PiE
PiLe
PLE
PZE
sCT

EXU

- LDBX

MIW
BRYX
BRM
TOPW
BRM
BRU

BCl

Sl
WEC
LISE]

13,1 WRITE PaSS

WPC
¥RC
WEC
RWED

82lz12l1e

0JT 4
Cs
FPMeSe2
%]
OMAUN

WBRsER
MCO1

S({Swy)

RECSRD wNB. KRITE ERRS

FILE #ROTECT ERRSR

8,1 FILE PROTECT #®n

REWRITE ERRS
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01036

01037
01042
o104l
01642
01043
01044
01048
Cloas
01047
01083

o p10sl
alose.

01023

orus4;

61085

0l03é
01057
01063
clLosl

oloe2
01063
01064
01068

01066
01na7

DOCOOCOOOOOQO0DO0O00D00O0C0

OO0 OO0

o0

00

76
7:
55
17
38
17
385
o2
ge
41
76
35
43
20

EH

00
40

14
&

52

00
23

Sl

]
&

0o
40

32000
2217%
221353
J00¢4
22176
J1046
2176
31047
14010
14110
21041
30308
20306
0035%¢C
20000
21036

J0000

21000
21087

J10026

Juduo
J471
Jlgez
21063

Juoeo
210G0

439

440

. 44]

442

443
444

ass
446
447

448

449
450
4% )
482
483
454
485
456

457

4E8
489
469
461
462
4£3
464
465
4€6
467
468
469
474
471
q72
473
47 4
47%

476

477

RWwal

RLagP

TR
RWAU2

*
*

*
BRSUBR
BRT2

*
*
*

TRSUBR

*
*
¥

ABRSAR

PAGE

PLE
LDA
LDX
ADD
E6
STA

£8P

STh

REWA

REWY
BRY
LDA
STA
BRM
NBP
BRF

P1E
BRTX
BRU
BRF

PZE
EXL
BRR
BRU

PLE
BRT W

REWIND aLL UNITS

cez2
c3-
BNE
ces3
Rwaul
ces3
Rahye
* %

% %
RLBsP
UNTR
UNT?
Su0n

RAAU

0214107

-8

GENERATE REWIND INSTRUCTIGNS
100 :

0100

RESET UNIT NUMBER TABLE INDEXER

SET UP FIRST UNIT.

BUFFER READY SUARSUTINE.

*=
AREJER

TAPE JUNIT FEADY SUBRBUTINE.

TRT
TREUBR
L LY

W BUFFFR READY SUSRIUTINE.
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glo70
01071

01072

QL1073
01074
g1a7s
gie7s6
c1077

G0

OGNGO0OE

01

00
46
71
3s
41

.
&

31067
J10s6

30040
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¢0s30
C2234
00204
clioo

C1356

cl1420
Cl674
£1600
1486
cel4l
c2133
czlla4
c05587
co3ss
0308

co70l

0463
cl320
c2z34
t024s
c2le4
c2170
c2174
C2z00
gazc4
g2210

BRSUBR
WEREBR
EFREM
IMaGL
PEUT4
RSIM2
Rwal2
TauTl
BMT!
BMTS
BRT!
BRTS
cecCs
ECTL
KEY]
MMRL
BuTl
ROiE
ROSE
RC3E
R11A
R12D
RPAM
RRNM
SAVE
STaP
SUs9
UNTL
WO4A
LER®
BBZ
BMT
cio
CiA4
Cls
L2z
C26
€30
CHi

N1056
0loes
N2o022

01644

01274
02227
01047
1271

‘00645

01364
00641
Q1367
glu7z
02127
00024
00556
0l127¢
01373
0l1&16
gléeeél
Q1814
01473
01761
02103
01711
u0es0
00434

00307

gosl2
g00e3
01321
00450
velsl
02165
02171

0217%

02201
02206
palal

GOMCO1
ACCUM
EIGHT
OMAUN
REATL
KSOM3
SAVEL
TaUT4
pMT2
BMTE
8RT2
BRTL
CPEC
EBRN
LFEC
BNES
sUT4
NQlC
RO5S
RQSF
R124A
R1SA

_KPCL

RTEM
S5CRC
sSUgo
JBST
WO1lA
W04B
IRN
383
BRT
Cll
18

.Cls

ca3
ca7
c3l
CtH2

' po2s2

00245
gz218
02050
00872
02230
01648
0127¢
00653
01375
01087
06447
02116
gz212
02117
gou2e
01276
01416
01635
91704
91430
01720
02135
01810
91020
00350
00461
00774
00620
Jz2102
01322
9044z
02182
02166
02172
02176
02202
02206
92122

SPCHAR
BCHAR
GCHaR
gPCSL-
RLOGP
RS3IMg
SYNCF
UBSTL
BMT3
aMT?
BRT3
BRTX
CPLIF
FBUR
MCQa
gPCL
PREC
®01D
RQ5C
RO3G
R128
REAT
RPPF
RwalU
SI5N
SUal
JNT8
WoLB
ACEC
BOO
sET
8TT
Cl2
Cls
€20
C24
Cey
£cs2
CH3

Jien?
Jl1e0s
aléons
Jlizo
glo4]
pe232
00213
J0475
Ju703
01663
J1361
y2234
Joa211
0z21%
gczoa
Jela4
gel1s
J1419
Jlesl
Ji70se
Jgl144s
Q0565
J0eos
J1036
90023
U04e3s
26305
Uo7584
gelzo
J1307
o044l
J0473
02163
ge1e7

2173

yetrz7
Jdz203
Jaza7z
Jelaey

1S Jo 06 @23=d
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IDENTIFICATION:

AUTHOR:

ACCEPTED:

COMPUTER

CONFIGURATION:

PURPOSE:

PROGRAMMED
OPERATORS:
STORAGE:
TIMING:

USE:

METHOD:

SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIPTION
Catalog No. 060003

Buffered Line Printer Memory Dump
R. Wilborn, SDS
January 11, 1964

Any SDS 910 or SDS 920 with an SDS Model 9173 buffered
line printer.

To ptovide a method of printing the contents of memory
via the line printer.

None.
204 including output buffers.
Will print at the maximum rate of the'line printer.

The Line Printer Memory Dump Program is in
relocatable format with a relocating loader. To load
the program at Location L, enter L in the A register
and follow the normal fill procedure.

After loading, the program will halt. The area to be
dumped is defined by loading the A and B registers.

A = Starting Location
B = End Location

Following the dump, the paper in the printer is restored
to the home position. Another dump may be initiated at
this time.

Data is printed 8 memory locations per line, 50 lines
per page. The address of the first word is displayed
at the left of each line. If the entire line is zero, a
line of blanks will be printed.
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SDS 900 SERIES PRoqRAM LIBRARY
LISTING

Buffered Line Printer Memory Dump

0006t

46

Page Catalog No. 060003
1 * :
2 * MEMARY NUMP &N THE LINE PRINTER R WILBORN
K| *
a REL. RELACATARLE FUORMAT
ocoonn 0 00 nanon 8 MCOO HLT :
0000l 4 38 NOs24 6 STA START o4
£ooN2 4 36 0N221 7 STR FINIEH.4
000N3 O 40 12060 8 PRTW 1
ooncd 4 0y 27777 9 BRU *=] .4
0N00% 0 46 2nNN3 10 CLF :
00006 4 3% NN21e6 11 8TA BKIP .4
00007 4 71 0n2na4 12 MCL1O LDY Ma o4
0go1e 4 76 00215 13 LDA START 4 4
00011 4 35 NNR17 14 STA TEMP 4
00012 4 76 00175 15 Lne C3.4
00012 4 35 DO206 16 STA COUNT] o4
00014 4 76 N0173 17 LDA CO.4
00018 4 78 0no201i 18 LDR NM23.4
NO016 4 7N 4p312 19 MC1l4 SKMwn TEMP .4
panl7 4 01 QoON24 20 BRU MC1644
00020 4 &1 00A10 21 MIN TEMP .4
00021 4 4] 3777% 22 BRY MC14,.,4 ‘
00022 4 76 00167 23 LDA 744 1ERS® LINE
00023 4 55 No202 214 ADD STAKT o4
poo24 4 35 00201 25 §TA START 44 ADVANCE COUNTER
0N02% 4 43 N0tL16 26 ‘ BRM DONE o4 CHECK FBR FINISH
ponN2e 4 %3 D076 27 HK N SKIP 4 waS LAST LINE ZER®
0u027 4 01 0No02 29 BRU *42,4 NG
UN030 4 01 27757 29 RR MC10e4 YES
0UN31 4 76 060162 20 LDA ME o4
oQnNa3?2 4 38 N0172 21 5TA SKIP,.4 SET FLAG
00nN33 0 40 12060 32 SK& READY
00034 4 01 27777 33 BRU *=] 44
00038 0 02 02660 a4 PLPW 1.4
ONN3E 0 02 14000 a5 TOPW
nunay 0 40 12060 a6 : SKS READY
Q0040 . 4 O 27777 a7 BRU *=]44
00041 O 02 10460 <k} EEM | §TEP
nan4z 4 0] 3774% 39 BRRU MCLl0,4
00043 0 46 3NN03 40 MC16 CLP . SET FLAG
opnd44 4 35 NN0YE0 ar 5TA SKIP,.4
NN04s 4 71 NO142 az Ln¥ N4
© pon4dse 4 77 €0228 43 ' EAYX BUFFER+*4Q,4
0o047 4 37 NO1&3 <4 8TY NATA.4 SET INDIRECT CELL
N00S0 4 71 00144 a5 LDX M33.4
0NnN3!l & 76 00216 46 LDA TAAGE+R3 46 SET BJTPUT IMAGE
NONG2 & 35 00256 a7 STA BUFFER+33,.6
00053 4 41 37776 43 BRY *¥=2,4
0onNs4 4 75 00151 49 LDP START o @ COMVERT T® 8CTAL
0N0SS 4 43 00116 50 BRM 8CO0,4
0NOB6 0 67 20014 gl Lcy 12
00nNs7? 4 |6 np2t2 82 MRG BUFFER+2.4
00060 4 35 00”11 £3 STA BUFFER+2.4
0 anol4a 54 XAR

B
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00062
0n0al
00064
00Nes
00066
poes?
00070
60071
goo7re
000723
60074
00078
0nG76
00077
goloo
9010}
potne
00103
0alo4
gol10s
001ne
onlaz
oolin
oolll
gol12
nol13
ontli4
Golls
Nolie
notitL?
gnian
0012}
onLz2
00123
00124
0nias
0Q126
0nla2z
00130
no131
oo132
00133
00134
00135
0a13s
60137
notl4o
nnl4j

A O AMOSAGOABAANIDADBONDAMLNALAEDMALMNMANMNMODDDADMOOADLDMDLDLADBSMNMOLRLAMODDD-BDDLDDIAMLMLDS

16
35
76
35
7%
43
a6
3%
51
46
3%
61
61
a3
7%
43
854
a¢
38
14
16
3s
61
a6
3%
61
76
14
16
38
51
61
43
80
20
53
01
40
01
71
02
12
4q)
02
an
01
02
01

60206
na205%
00124
o134
40137
0gc104
onNnl4
40131}
no130
nonlA4
40126
not1es
no124
nNN43
4n1 28
oon72
20014
nons4
npe24
frN1L2

4n114

4n113
nnyte2
foer2
antlio
nn1az
noo14
oo
4N104
4nt0n3
Ao102
AN1ol
nanzo
noaze
nnanoo
nonz4
37740
J2060
27777
rON63
n2650
f017s
7777
14n00
12060
37777
1n460
37646

E5
g6
87
g8
£9
&0
€1
62
£3
(x|
6%
€6
&7
68
A9
70
71
72
73

749

7%
75
77
78
79
80
8l
P2
a3
84
£s
26
a7y
eR
89
90
91
92
03
84
95
96
97
98
69
100
101
102

MC20

MC30

MRG
STA
LDA
ST
LDB*
BRM
XAR
STA®
MIN
XAR
STAx
MIN
MIN
BRM
LDR*
BeM
rRCY
Xap
SThA
ETR
MR M %
STA*
MIN
BAC
STA*
MIN
LDhA
ETR
MRG*
STaw
MIN
MIN
BRM
RENUCE
NBP
SKN
BRLU
SKS
BRL
LDY
PLPW
MIW
BRYX
TAPW
SK&
BRI
Ee&M
BRU

BUFFER*]1 ¢4
BUFFER+1+4
Ci.4

COUNT 1,4
START .4
"CN0.4

DATA.4
DATA,.4

DATA.4

DaTA.4

DATA, 4

DONE <4

START .4
6C00,.4

12

TEMP.4
12M23,4
NATA.4
DATA.A
DATA,.4

NATAL4
DATA.4
TEMP .4
0M1l744
NATA.4
DATA.H
NATA.4
DAT A4
DANE L4
CAUNTL .4’

CHUNTL <4
MC20.4
READY

*"104

M33.4

1 o4
BUFFER+33,6
k=] o4

READY
*=1 44
STEP
MClUeH

STORE LOCATION
LOOP COUNTER -

EVEN wORD

CHECK FOR FINISH
SPLIT WORD

CHECK F3R FINISH

N8T DENE
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00142
00143
‘00144
00145
DO146
0Nni47
na1s0
no1sl
00182
001563
001R4
001s%
$0isk
00187
00150
Qol6l
0o1é?
00163
00164
00165
00166
00167
00170

0ontzy .

oo172

AOADOLARROEBEAODADDE ML DA ADNAADMNDEAD

oo
61
74
73
51
76
71
35
61
a1
60
20
53
01
40
01
71
02
12
41
na2
40
01
02
01

nonoo
ponez
nnnesl
en0ss
37774
00061
00042
40051
PONSO
37776
noo4s
nnnNoo
0onNA43
37771
12060
37777
noo3e
N2660
00t 44
37777
14000
12060
7777
11460
37606

in3
104
ies
ins
107
108
109
1o
11
Iia2
113
114
1156
116
117
118
118

i20-

121
122
123
124
128
126
127
128
129
130
13}

w

* §/R TR O

*

DONE

DONE>

PARE
\

PIF .
MIN |
LDA
SKR .
BRR
LDA
LNy
STAw
MIN
RRYX |
REDUCE
N&P |
SKN .
BRU
SKS
BRY
Lnx
PLPW
M1V
BRY
Taru
SK®
BRU
ER/M
BRRY

1ECK For FINISH

i« W

START .4
START 44
FINISH,.4
DANE +4
BLANK 44
M7 .4
DATA, 4
DATA,A
*—2..4
COUNT! .4

CHUNT «4
DANE2 44
READY
*=1,4
M33,4
1.4

BUFFER+33,.€
*"1v4

READY
*"l!q
TaP
MCO0.,4

NOT DONE
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132 PAGE
133+ _
134 % BCTAL CONVERT
135 *
136«
00173 0 00 00NOO 1327  8CO0  PIE " 8CTAL CONCERT
00174 4 71 noO17 138 LDX MB .4 ‘ S
00175 4 75 00N12 139 ~ o Lna €0,4
00176 0 67 00003 140 LSH . 3
00177 6 35 0014} 14} STA TEMP+846
00200 4 41 37775 142 BRY *=3,4
00201 4 71 00012 143 LDY MB 44
‘00202 0 46 30003 144 CLR
00203 0 67 P0006 145 . LCY 6
00204 6 16 N0134 145 MR G TEMP+3,.6
00205 4 41 37776 147 _ BRY *=2.4
00206 4 51 3776% 148 BRR 8CO0.4
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00207
poz21a
0o2it
oo2i2
00213
00214
00215
0N21¢€
00217
00220
noeal
nogz2e
pg223

00224
00225

00226
00241
00254
,00267
00330

00000000
00000003
00000007
777777714
77777770
77777737
77770000
77777777
00007777
12121212
0 00 0N00O
0 00 00000
0 00 00N0O
12060
6 00 00000
0 00 PONOO
10460
11460
12121212
00000000
00000000
00041
nonio
noono

149
180
51
182
183
1€4
155
188
187
13
189
160
161

162

163
164
165
166
167
148
169
170
171
172
173
174
175
176
177

PAGE

v

* PRAGRAM CANSTANTS AND PARAMETERS

*

REDUCE OPN
co DEC
c3 DEC
c7 DEC
M7 DEC
Me nEC
Ma3 DEC
oM17  ecT
oM23  scT
12M23  eCT
BLANK BC]
COUNTI PIF
DATA  PIE
FINISH PTF
READY BAGL
$KIP PIE
8TART PIF
STEP  EBAPRL
TeP BOML
IMAGE  BC!
BCI
BC!
RUFFFR BSS
TEMP  BSS
END

06000000
0

3

7

-7

-8

-33
77770000
77777777
7777

1s

* w

% %

* %

12150

* N

* %

10460
11480

11, 00000
11.00000000
11.000000
33

8

MCOD

LINE 3KIP FLAG

a0o000000
o0Qoo000
0opgooanoo0

ooonoooo
naononoo
onoqQoanno

0]



SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIP TION
Catalog No. 064001

Page 1 of 2

IDENTIFICATION: Line Printer Test Program

AUTHOR: R. Wilborn, SDS

ACCEPTED: 19 June 1963

COMPUTER

CONFIGURATION: Any SDS 920 or SDS 910 with an SDS Model 9170 line
printer,

PURPOSE: To provide an acceptance test for the SDS Model 9170
line printer,

PROGRAMMED

OPERATORS: None

STORAGE: Octal locations 200-3000 (1408 words)

TIMING: The printer is driven at its maximum rate:
300 lines per minute printing, or
120 lines per second while slewing.

USE: The Line Printer Test Program is on a self-loading

paper tape.
Load the program by the normal Fill procedure. When
the program is loaded, the computer will halt,

The paper should be adjusted in the printer such that
the perforation between sheets is directly over the
hammers. After the initial setting, the program will
maintain form control and the page will be restored
after each test,

Select the functions to be tested before clearing the halt.

BpP 1 Set: No action.
Reset: Each character is printed in every
print position (Figure 1).
BP 2 Set: No action.
Reset: Tab and backspace features are utilized

(Figure 2).
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USE: (cont..)

METHOD:

BP 3 Set:

Reset:

BP 4 Set:

Reset:

No action.
Slew 1 page (Figure 3).
No action.

Vertical and horizontal control are checked
by printing a checkerboard of E's (Figure 4).

Testing will contirue as long as the particular test is
called for by the breakpoints being reset. If all the
breakpoints are set the program will loop until a test
is called for.

Not applicable.
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Figure 1
*+ SD =LINE PR ER TESTER #»
}age 1of6 s ensL INT s Catalog No. 064001

. THE FBLLOBWING TEST WILL PRINT EVERY CHARACTER IN EVERY PBSITIGN.

ABCDEFGHIJKLMNBPORSTUYKXYZIO0123456789 =°:>ve, )<=+ ]3A /(\ABCDEFGHIJKLMNEPORSTUVMXYZIO12345678% =*2>v+,){<=§*]38 /4(\ABCDEFGHIJKLMNEPQ
BCDEFGHIJKLMNSPURSTUVWXYZO123456788 =*:>v¢,)[«-%$*])34 /(\ABCDEFGRIJKLMNBPQRSTUVWXYZO0123456789 =*:>v+, }[<=$%)3A /+(\ABCDEFGHIJKLMNEPGR
CDEFGHIJKLMNGFQRSTUYWXYZO123456785 =°2>ve, tl«=8#)3a /(NABCDEFGHIJKLMNSPCRSTUYWXYZO123456789 =*:>ve, ) [<~S+1348 /+(\ABCDEFGHIJKLMNBPORS
DEFGHIJKLMNGPORSTUYWXYZIO0123456789 =*2>v+, )l <-8+]134 /(NABCDEFGHIJKLMNBPQRSTUVWXYZ0123456785 =*2>v+,)[<=8*)3A /«(\ABCDEFGHIJKLMNORPORST
EFGHIJKLMNBPORSTUVWXYZO123456789 =*3>y+, ) {<=6x]124 /(\ABCDEFGHIJKLMNEPORSTUVYWXYZ0123456789 =*2>y+,)[<=8+15A /,(\ABCDEFGHIJKLMNSPOABCD
FGHIJKLMNBPORSTUYWXYZ0123456789 =*t>v+,)[<=8+)34 F(\ABCDEFGHIJKLMNOPORSTUVWXYZ0!123456789 =*2>y+, ) {<~S+}3A /,(\ABCDEFGH]JKLMNOPQRBCDE
GHIJKLMNBPARSTUYWXYZ0125456789 ="2»ve, ) [<=S+]34 /{\ABCDEFGHIJKLMNEBPORSTUVWXYZC 123456789 =°3>y+,)[<=8x]13A /,(\ABCDEFGHIJKLMNBPQRSCDEF
HIJKLMNEPORSTUYWXYZIO123456789 =*i>ve,)(<=8$x)34 /(\ABCDEFGHIJKLMNSPORSTUVWXYZO123456789 =*:>y+,)[<=§*]34 /+(\ABCDEFGHIJKLMNEPQRSTDEFG
JJKLMNBPQRSTUVWXYZO123456789 =*2>v+,)[<~g+)3A /(\ABCDEFGHIJKLMNBFORSTUVHWXYZO123456789 =*:>y+, ) <~§=]13A /,(\ABCDEFGHIJKLMNSPOABCDEFGH
JKLKNGPORSTUVYWXYZOD 123456789 =%:>y¢, ) {«=8%13A /(\ABCDEFGHIJKLMNBPORSTUVWXYZO123456789 =*3>y¢,){<=8%)2A /o (\ABCDEFGHIJKLMNBPQRBCDEFGH!
KLENSPQRSTUVEXYZO0123456789 ="31>y+ ) l«=-2e]13h J(V\ARCDEFCHIJIMLMNBPORSTUVUYYZIDI23456789 = iov+, ) 282134 / (\ABCDEFGHIJXLMNGPORSCDEFGHLS
LNNSPORSTUVMXYZO123456789 ="1>4+,}{<-2=)3A /(\ABCDEFGHIJKLMNBPORSTUVWXYZOD123456789 ="2>v+, ) l«=5%)3Ah /,(\ABCDEFGHIJKLMNSPORSTDBEFGHIJK
MNEPORSTUYWXYZOQ123486789 =*:>v+, )l «=62)34 /(\ABCREFGHIJKLMNBPQRSTUVYWXYZO123456789 =*2>ve,)[<=§*]J3A /,(\ABCDEFGKIJKLMNGPQABCDEFGHIJKL
NSPQRSTUVWXYZO123486789 =*:>/¢,)[<=§x134 /(\ABCDEFGHIJKLMNGPQRSTUVWXYZO123456789 =":>ye, 1l <=%+]13A /o (\ABCDEFGHRIJKLMNBPQRECDEFGHIJKLM
EPORSTUYWXYZD123456789 =*I>v+,jl«=8%]2p /(\ABCDEFGHIJKLMNOPORSTUVYWXYZOD123456789 =°:>y+,}l<=8Sx]1IA /+(\ABCDEFGHIJXLMNBPOURSCDEFGHIJKLMN
PORSTUVWXYZD123456789 ="2>v+,)[«<~8x)28 /(\ABCPEFGHIJKLMNGPORSTUYWXYZD12345678S5 =*3>y+, Jl<~8%)13hk /o I\ABCCEFGHIJKLMNGPORSTDEFGHTIJKLMNG
ORSTUVYNXYZ0123486785 =":>ve,)l«=8x13A /(\ABCDEFGHIJKLMNBPORSTUVWXYZO123456789 =*:>ve, Y [e~8%)3A /o (\ABCDEFGH]JIKLMNGPQABCDEFGHIJKLMNEP
RSTUVWXYZ0123456789 =*3>ve,)[«=-8x134 /(\ABCDEFGHIJKLMNBPURSTUVWXYZD!23456788 ="2>ve, ) [<=8x]8} /o (\ABCDEFGH]IJKLMNBPQRBCDEFGHIJKLMNBPD
STUYWXYZO1 23456789 =":>ve, )1 <-S=124 /(\ABCDEFGHIJKLMNGPORSTUVWXYZO123456789 =*:>y+, ) [<~6x13A /,{\ABCDEFGH]IJKLMNOPORSCDEFGH] JKLMNBPOR
TUYRXYZOT23486789 =22»v+ ) l<~8»134 /{\ABCDEFGHTIIKLMNEPQRETUVWXYZO123456789 =2 2>vys ) {<=8*134 7+ {\ABCDEFGHIIKLMNBPORSTOEFGHIJKLMNGFORE
UYWXYZ0123456789 =*i>vr ) [«=~8x)3A /(\ABCDEFGHIJIJKLMNBPORSTUVWXYZ0123456789 =*2>vs, ) l<-8%)13A /¢(\ABCDEFGHIJKLMNBPQABCDEFGHIJKLMNEPORST
VWXYZ0123486789 =*3>ve ) <=-8»]134 /(\ABCDEFGHIJKLMNEFORSTUVWXYZO123456785 =°s>y+,)[<-S*]13A /+{(\ABCDEFGHIJKLMNEPQRECDEFGHI JKLMNBPQRSTY
WXYZI0123456789 =":>ve, Jl<=§»]134 /(\ABCDEFGHIJKLMNBPORSTUVWXYZO1234586789 =*soye, ) {<=$%13h /o (\ABCDEFGHIJKLMNGPQRSCDEFSHIJIKLMNSPQRSTUVY
XYZ0123456789 =":>v+,)l«=8x134 /(\ABCDEFGHIJKLMNGPORETUVWXYZIN123456789 =*2>/¢ ) l<=S*}34 /,(\ABCDEFGH]JKLMNBPGRSTDEFGHIJKLMNGPQRSTUVY
YIO123456789 = :>ve, 1l «-8x]13h /(NABCDEFGHIJIKLMNBPORSTUVWXYZO123456789 =°s>ve, ) <=§+]13A /o(\ABCDEFGHIJKLMNEBPOABCDEFGHIJKLMNSPQRSTUV WX
20123456789 =°3:>v+ . Jl«=8»17A /(\ABCDEFGHIJKLMNBPORSTUVWXYZ0123456789 ="2>y¢,)l<=§»12A /+(\ABCDEFGHIJKLMNBPORBCDEFGH]I JKLMNGPQRSTUVWXY
0123456789 =*2>v+,)[<-S*}3k /(\ABCODEFGHIJKLMNOPORSTUYWXYZOD123456785% =*2t>/+,)[<=8x13A /«{\ABCDEFGHIJKLMNBPORSCDEFGHIIKLMNBPORSTUVWXYZ
123486789 =*i>y+, ) {«~ex]13A /(\ABCDEFGHIJKLMNGPORSTUVWXYZO123456789 =*t>y+, ) l<=8Ex]13A /+(\ABCDEFGHIJKLMNBPORSTDEFGHIJKLMNOPORSTUVWXYZO
23456789 =°i>v+, )l «=€x]134 /(\ABCDEFGHIJKLMNBPGRSTUVWXYZO0123456789 =*t>ve,jl«=6x]3) /o (\ABCDEFGHIJKLMNBPQAECDEFGHIJKLMNRBPURSTUVNXYZO!
3456789 =*i>v+, )l e~S+) 32 /(\ABCDEFGRIJKLMNBPORSTUVWXYZO!123456789 =":>v+, ) [<=§2]i24 / (\ABCREFGRIJKLMNGPORBCDEFGHIJKLMNSPORSTUYWXYZO!2
456785 =':>y+, )l <«=8x)3a /(\ABCDEFGHIJKLF¥NGPQRSTUVWXYZD123456789 =*2>ve, ) l<=8x133 /+(\ABCDEFGHIJKLMNOPQRSCDEFGHIJKLMNSPORSTUYWXYZD122
86789 ='3>v+.){<~8%]3A /(\ABCDEFGHIJKLMNGPORSTUVWXYZIO0123456789 =*I>vy+,}[<~6x)3A /,(\ABCDEFGHIJKLMNOPORSTDEFGHIJKLMNBFORSTUVWXYZO 234
6785 =':>y%, ) l<-$2]}3h /(\NABCDEFGHIJIKLMNEBPORSTUYWXYZ0123456786 =":>y+,)[<e=8x}3h /o (\ABCDEFGHIJKLMNBPRABCDEFGH]} JKLMNOPQRSTUVWXYZ012345
785 =*i>ye.)[«~8v}3l /(NABCDEFGHIJKLMNEPORSTUVKXYZID123456789 =*:>ye,)[<=Sx)34 /o (\ABCDEFGHIJKLMNOPORBCDEFGHIJKLMNEPORSTUYWXYZD123455
B9 =*:>y+,)j{<=Sx)3A /(\ABCDEFGHIJKLMNOPORSTUYWXYID!123456789 =*2>v+,)[<=8+]3A /+(\ABCDEFGHIJKLMNOPCRSCDEFGH] JKLMNBPORSTUVWXY2Z012345587
G s*i>ve ) le~Sx]3s /(NABCDEFGHIJIKLVMNBPORSTUYWXYIC123456789 =*:1>v+, ) <=5+138 /+(\ABCDEFGHIJKLMNBPGRSTDEFGHIJIKLMNBPQRSTUYWXY2012345678
=Pi>ve =g ]3A /(NOGBCDEFGHIJIKLMNBPORSTUVWXYZI0123456785 = 2>ve, ) {<-8«)i8 /o (\ABCDEFGHIJKLMNBPGABCDEFGHIJKLMNEPORSTUVWXYZ0123456789
EPi>/4, [ <-8x]3h /INABCDEFGHIJKLMNBPORSTUVWXYZ0123456789 =*:>ve, ) [«~$n}3A /o(\ABCDEFGHIJKLMNEPQRBCDEFGHI JKLMNBPQRSTUYWXYZ0123456785

tixve )l [e=Ew])3A /(\NABCDEFGHIJKLMNBPQRSTUVWXYZO123456785 =*2>v+,)[<=S*]3A /+(\ABCDEFGHIJKLMNBPQORSCOEFGHIJKLMNOPQRSTUVWXYZ0123455789 =
$Pve ) [<~S*)34 J(\ABCDEFGHIJKLMNEPCRSTUVYWXYZO0123486785 =":>v+,)[«=S*)34 / (\ABCDEFGHIJKLMNOPCRSTDEFGMIJKLMNBPCRSTUVWXYZ0123456789 =°
>t ) [«=§*)3) /(\NABCDEFGHIJKLMNOPORSTUVYWXYZ0D123456789 =*:>v+, )l «=$*]34 /o (\ABCDEFGHIJKLMNBPOABCDEFGHIJKLMNOPARSTUVWYXYZI0123456789 =2
ve.)[<=8%}34 /(NABCDEFGHIJKLMNBPORSTUYWXYZD 123486785 ="3>ve, ) [«<=8*]34 /+{\ABCDEFGHIJXLMNBPCRBCDEFGHIJKLMNGPQRSTUVWXYZ0123456789 =*2>
¢o)lla=$s]3A /(\NABCDEFGRIJKLMNEPORSTUVWXYZ0 23456789 =v2>ve ) [<=8w]13A /o {\ABCDEFGHIJKLMNBPGRSCDEFGHIJKLMNSPQRSTUYWXYZ0123456789 =235y
odle=$*138 /(\ABCDEFGKIJKLMNBPORSTUVWXYZO123456789 =":>v¢, ) {«=8w)34 /+(\ABCDEFGHIJKLMNOPQRSTDEFGHIJKLMNBPORSTUVWXYZO123456789 ='2>/¢
J{e=6*]38 /(\ABCDEFGHIJKLMNOPORSTUVWXYZ0123456789 =°%t>ve,)(«=8x)3A /o (\ABCDEFGHIJKLMNEBPOARCDEFGHIIKLMNBPORSTUVWYYZID123455789 =*25/¢,
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{<=S»)34 /(\ABCDEFGHIJKLMNBPORSTUVWXYZ0123456789 =*:>ve,)[<=-8x]3A /o (\ABCDEFGHIJKLMNOPORBCDEFGHIJKLMNOPQRSTUVYWXYZO0123456789 =*3>ve+,)
«=§»)3h /(\NABCDEFGHIJKLMNSPQRSTUVWXYZ0123486785 ="3>v+,)[<e=gu]3A /o {\ABCDEFGHIJKLMNOPORSCDEFGHIJKLMNEPQRSTUYWXYZ0123456785 =*2>v+.)!
~$%]134 /{\ABCDEFGHIJKLMNBPORSTUVYWXYZ0123456789 =*2>¢*,)[<=-$=]sA /o (\ABCDEFGHIJKLMNBPQRSTDEFGHIJKLMNBPQRSTUVWXYZD123456789 ="2>v+, )<«
S*]34 /(\ABCDEFGHIJKLMNBPORSTUVWXYZ01234B86789 =*:>ye. )l «=8+}3A /+(\SBCUEFGHIJKLMNBPQABCDEFGHIJKLMNOPQRSTUVWXYZO123455789 ='s>ve,) (<=
«]}34 /(\NABCDEFGHIJKLMNOPQRSTUVHXYZ0123456789 =°2>Jv+, ) [<=Sx]3A /4 (\ABCDEFGHIJKLMNGPGRBCDEFGHIJKLMNOPORSTUVWXY20123455789 ="2>v¢,)[<-¢
J34 /(\ABCDEFGRIJKLMNSPGRSTUVWXYZO|23456785 =*2t>ve,)[«<=8#)3A /4 (\ABCDEFGH]IJKLMNBPORSCDEFGHIJKLMNBPORSTUVWXY20123456789 =*2>Je, ) [<c=8+
34 /(\ABCDEFGKIJKLMNBPORSTUYWXYZD12345878F =*:>v+,)[<=§2)3A /o (\ABCDEFGHIJKLMNBPORSTDEFGH]JIKLMNSPORSTUVWXYZ0123456789 =*:>Ve, ) {<=§*]
& /( ABCDEFGHIJKLMNBPGRSTUVWXYZO123486789 =*2>vé, }[<=8n]3A /¢ (\ABCDEFGHRIJKLMNSPRABCDEFGHIJKLMNOPORSTUVMXYZO0123456789 =*2>ve. }[<~$2]3
/( ABCDEFGHIJKLMNBPORSTUVYWXYZ0123456785 =°%3>ve, ) «<=8S*]3A /o (\ABCDEFGKIJKLMNBFORBCDEFGHIJKLMNOPORSTUVWXYZOD123456785 ="2>y¢+, ) [«=5%]34
/t ABCDEFGHIJKLMNBPORSTUYWXYZ0123456789 =*2>ye, )l <=82}38 /+(\ABCDEFGHIJKLMNOPCRSCDEFGHIJKLMNBPQRSTUVWXYZ0123456789 =*i>y+,)[<=5%)34A
( ABCDEFGHIJKLMNGPQRSTUVWXYZIO12343£789 =*>v+,)l<=§»]2A /o (\ABCDEFGHIJKLMNBPORSTDEFGHIJKLMNAPQRSTUVWYYZN123456789 =*i>ve,){<=3*]13A /
ABCDEFGHIJKLMNBPORSTUVWXYZ0123456789 =°*2>v+,)[<-62138 /+{\ABCDEFGHIJKLMNBPQABCDEFGHIJKLMNEBPQRSTUVWXYZ0123455789 =*i>ve )[{<=8»]34 /!
ABCDEFGHIJKLMANBPGRSTUVWXYZO123456789 =*2>ve, )l <=-8Sx]3h /o (\ABCDEFGHIJKL®NBPOQRECDEFGH]IJKLMNGPARSTUVYWXYZO0123456789 =*2>ve, J[<=8x)34 /(N
BCDEFGHIJKLMNBPORSTUYWXYZ0123456789% =°2>J/+,)[«~Sa]138 /o (\NABCDEFGHIJKLMNBPORSCOEFGHIJKLMNEPORSTUYUXYZ0123456786 ="2>ve ) [«<=8%]3p /(\A
CDEFGHIJKLMNBPORSTUVYWXYZQ!123456789 =*2:>ve, ) [«=8%]3A /o (\ABCDEFGHIJKLMNSPQRSTLEFGHIJKLMNBPQRSTUVWXYZ0123456789 =*2>ve, ) [<-8x])38 /{\AB
DEFGHIJKLMNBPCGRSTUVNXYZO 123456789 =*:>v+.)[«<=8+)38 /+(\ABCDEFGHIJKLMNOPOABCDEFGHIJKLMNEPORSTUVNXYZ0123456789 =*2>ve, ) [<=8»]34 /(\ABC
EFGHIJKLMNBPORSTUYWXYZD123456789 =3i>ve+,)[<~8x]3A /4 (\ABCDEFGHIJKLMNOPCRBCDEFGHIJKLMNEPORSTUVWXYZ0123456789 =°2>v+, ) <=S+]38 /(\ABCD
FGHIJKLMNBPCRSTUVWXYZ0123456789 =":>v+,){<=S»)32A /o (\ABCDEFGHIJKLMNOPCRSCDEFGHIJIKLMNGPORSTUVWXYZ0123456789 =*2>vé,)[<~S»]}38 /(\ABCDE
GHIJKLMNBPORSTUVWXYZ0123456789 =*:>/+, )l «<=8*]134 /+(\ABCDEFGHIJIKLMNGPQRSTDEFGHIJKLMNBPORSTUVNXY20123456789 =*i>v+, ) {<=-8%]38 /(\ABCDEF
HIJKLMNBPORSTUVRXYZ0123456789 =*2:>yv, ) [<=S2)38 /o{\ABCDEFGHIJKLMNBPOABCDEFGHIJIKLMNBPORSTUVWXYZOI123456769 =*:>v+,){<~3+]348 /(\ABCDEFG
IJKLMNBPORSTUVWXYZO!123456785 =*i>veo)l«=8#]38 /o (\ABCDEFGHIJKLMNSPQRBCDEFGHIJKLMNBPARSTUYNXYZ0123456789 =*2»ve,)[<=Sw]5A /{\ABCNEFGH
JKLMNBPORSTUYWXYZ0123456789 =°*2>/+,)[<=8+13A /+(\ABCDEFGHIJKLMNBPORSCDEFGH]IJIJKLMNSPORSTUYWXYZN123456789 ='2>/+,)[«=8+]3A /(\ABCDEFGHI
KLMNBPQRSTUVMWXYZ0123456789 =°:>v+,)[«=8»]34 /,(\ABCDEFGHIJKLMNEPQRSTDEFGHIJIJKL¥NSPORSTUYWXYZO123456789 =*2>v+,.)[<~$v)3A /(\NABCDEFGHIJ
LMNEGPORSTUVWXY2Z012345678% ='2>v+,)[<=8%%)}3s /o (\ABCDEFGHKIJKLMNBPQABCDEFGH]IJIJKLMABPARSTUYWXYZD 123456785 =":>v¢, ) <=§+]3A /(\NABCDEFGHIJK
FNEPORSTUVYMWXYZ012345678% =°:>v+, ) l«=S*]3A /+(\ABCDEFGHIJKLMNSPQRBCDEFGHIJKLMNEPOQRSTUVWXYZI0123456785 ="2>ve,)[<=-8w}i4 /(\ABCDEFGHIJIKL
NBPCRSTUYWXYZ0123456789 =°3:>vy+,)[«-8x]38 /4 (\ABCDEFGHIJXKLMNBPQRSCDEFGHIJKLMNBPQRSTUVYWXYZO123456789 =*i>v+ ) [<~-8$%]}38 /(\NABCDEFGHIJKLM
BPQRSTUYWXYZQ12345678G =*2>y+.)l<=€x]34 /4 (\ABCDEFGHIJKLMNBPORSTDEFGHIJKLMNSPCRSTUVWXYZ0123456789 =*z>y+,){<=8*]34 /(\ABCDEFGHIJKLMN
PARSTUYWXYZO0123456789 =*3:>ye,)[<=8+)3A /o(\ABCDEFGHIJKLMNOPQABCDEFGHIJKLMNBPGRSTUVWXYZD123436789 =*2>v+,)[<=Sx]34 /(\ABCDEFGHIJKLMNS
CRSTUVWXYZ20123456789 =*2>v+,)[<~5%]}3A /+(\ABCDEFGHIJKLMNOPQRBCDEFGH]JKLMNBPORSTUVWXYZD123456789 =*2>v+, ) [<=8S*];A /(\ABCDEFGHIJKLMNEP
RSTUVWXYZI01234556789 =*1>ve, ) {<=6w)3d /+(\ABCDEFGHIJKLMNBPORSCDEFGHIJKLMNEBPARSTUVWXYZ0123456789 =*2>ve, )} [<~$»]134 /(NABCDEFGHIJKLMNGPG
STUVWXYZO0123456789 =*:>v+, ) [<=8S+12A /o (\ABCDEFGH]JKLMNBPORSTDEFGHIJKLMNGPORSTUVWXYZ0123486789 =°:>v+,)[<=-8S+]3A /{\ABCDEFGHIJKLMNEBPQR
TUVYWXYZ012345678% =°3>ve, t{«=8x]3A /o (\ABCDEFGHIJKLMNSPQABCDEFGHIJKLMNBPORSTUVWXYZD123456789 =*1>v4,)[«=8« )33 /(\ABCDEFGHIJKLMNEBPORS
UYWXYZ0123456785 =*s>v+,)l<«=8+]34 /+(\ABCDEFGH]JIKLMNBPORBCDEFGHIJKLMNBPARSTUVWXY20123456789 =*2>J/+,)l<«=8x]133 /(\ABCDEFGHIJKLMNSPORST
VRXYZO123486789 =*2>/+.)[«=8$w)3A /o (\ABCDEFGHIJXLMNOPGRSCDEFGHIJKLMNOBPARSTUYWXYZ0123456789 =*2>v+, )l <«=-$+]3A /(\ABCDEFGHIJKLMNBPQGRSTU
WXYZ0123456789 =*3>v+, ) («=~8S%)38 /o (\ABCDEFGHIJKLMNBPORSTDEFGHIJKLMNOPORSTUVWXYZO0123456789 =3>v+,){<=8x134 /(\ABCDEFGHIJKLMNBPORSTUY
XYZ012345678% ="3>v+.)[<=€¢]3A /o (\ABCDEFGHIJKLMNEPOABCDEFGHIJKLMNBPORSTUVKXYZO123456789 =*s>ve+,)[<~8w]3A /(\ABCDEFGHIJKLMNGPQRSTUVH
YIC123456789 =°3>v+e, )| «~Sx)13A /o (\ABCDEFGH]JKLMNGPQRBCDEFGHI JKLMNBPORSTUVWXYZO0123456789 =*3>v+,)[<«-$%)5A /(\ABCDEFGH]IJKLMNBPARSTUVWX
20123456789 =*:>ve ) le=8S2)33 / (\ABCDEFGHIJKLMNOPORSCDEFGHIJKLMNOPORSTUVWXYZO0123456789 =°:>ve, )le=-8%)2A /(\ABCDEFGHIJKLMNBPQRSTUVWXY
0123456789 =*:>ye. )l «=8w]2) /o (\ABCDEFGHIJKLMNBPORSTDEFGHIJKLMNEBPORSTUVWXY20123456789 =°*2>v+, ) [«=-82123 /(\ABCDEFGHIJKLMNEBPORSTUVWXYZ
123456789 =*3>v+¢, ) <=8%]13A /o (\ABCDEFGHIJKLMNBPQABCDEFGHIJKLMNBPORSTUVWXYZOI23456789 =2>/+, ) <~8Sx%]34 /(\ABCDEFGHIJKLMNBPORSTUVWXYZO
23456789 =':1>y+,)[<=8x )34 /o (\ABCDEFGHIJXKLMNBPQRBCDEFGHIJKLMNOPORSTUVWXYZD123456789 =°3>y+,)(«~Sx]34 /(\ABCDEFGHIJKLMNOPURSTUYWXYZO!
3456789 =*:>ve, ) [«<=~S*]3h /o (\ABCDEFGHIJKLMNBPQRSCDEFGH]I JKLMNOPORSTUVYWXYZO123486789 =%:>v+,)[<~8%)3A /(\ABCDEFGHIJKLMNBPQRSTUVWXYZOD!2
456789 =°3>ve ) [«=8Sx)3A /o (\ABCDEFGHIJKLMNBPORSTDEFGHIJKLMNBPOQRSTUVKXYZI0123456789 =v2>y+,)[«<=8x]134 /(\ABCDEFGHIJKLMNBPQRSTUVWXYZD123
86789 =*3>v+,)[«<=8Sx]3A /o (\ABCDEFGHIJKLMNBPOABCDEFGHIJKLMNBPORSTUVWXYZ0123456789 =*:>v+,.)l<-8x]12A /(\ABCDEFGHIJKLMNBPGRSTUYWXYZ01234
6789 =*3>y+,)le=8x]38 /(\ABCDEFGHIJKLMNBPQRECDEFGH]JKLMNBPQRSTUVWXYZD123456789 =*2>J+,.)[<«-C*)38 /(\ABCDEFGHIJKLMNEBPARSTUVWXYZO12345
788 20i>v4, ) la-8§%138 /o (\ABCDEFGHIJKLMNBPQRSCDEFGHIJKLMNBPORSTUVWXYZDI123456788 =":>ve, ) l«<=-8S«]134 /(\ABCDEFGHIJKLMNBPQRSTUYWXYZO0123456
89 =2*:>y+, 1(e-§%])3A /o (\NABCDEFGHIJKLMNBPQRSTDEFGHIJKLMNBPORSTUVWXYZ0123456789 =*:>y+, ) l«-¢+]tA /{(\ABCDEFGHIJKLMNOPQRSTUVWXYZ01234567
9 B0 >ve, ) [<~Sw)3A /o (NABCDEFGHIJKLMNOPCABCDEFGH]IJKLMNBPORSTUVWXYZ0123456789 =*2>v+,)[<=8*)3A /(\ABCDEFGHIJKLMNBPGRSTUVWXYZO012345678
TPI>v4, )l <=$2]3A /e (\ABCDEFGHIJKLMNEGPGRBCDEFGHIJKLMNBPQRSTUVWXYZD123456789 =*i>ve, )l <«=8S»13A /(\ABCDEFGHIJKLMNBPQRSTUYWXYZ0123456739
E'5>ve,j(«=8%)34 /+(\ABCDEFGH]JIKLMNEPQRSCDEFCHIJIJKLMNBPARSTUVWXYZ0123456789 =°3>ve,)[<=8%]3A /(\ABCDEFGHIJKLMNBPQORSTUVNXYZO0123456789
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*e>ve J[<=Ex]3A /o (\ABCDEFGHIJKLMNBPQRSTDEFGHIJKLMNOPQRSTUVWXYZD123456789 =*2:>v+,)[<=-S«)3A /(\ABCDEFGHIJKLMNBPQRSTUVYWXYZ0123456789 =
$PV4 ) «=8*)3A /o {\ABCDEFGHIJKLMNBPOABCDEFGHIJKLMNBPORSTUVWXYZD123456789 =*2>y+, ) <=-3x )38 /(NABCDEFGHIJKLMNEPORSTUVWXYZ0i23456789 =+
>é¢, )1 <=8#13A /o (\ABCPEFGHIJIKLMNEBPCRBCDEFGKIJKLMNSPORSTUVYWXYZO 123456789 =*3>v+, ) [«-8*)3Ah /(\ABCDEFGHIJKLMNEBPORSTUYWXYZD123456789 =*2
Jee)[e=8S*128 /o (\ABCDEFGHIJKLMNOPORSCDEFGHIJKLMNBPORSTUYWXYZ0123456789 ="2>y+,)[«=8+]134 /(\ABCDEFGHIJKLMNGPORSTUYWXYZ0123456789 =*2>
*,)le=$%]38 /o (\ABCDEFGRIJKLMNSPORSTDEFGHIJKLMNBPQRSTUYWXYZD123456789 =*2>/e, )[<~8*)3p /(\ABCDEFGHIJKLMNBPORSTUYWXYZ0DI23456789 =*2>y
el {€=8%13A /o (\ABCDEFGHIJKLMNBPQABCDEFGHIJKLMNSPORSTUVWXYZO123456789% =*t>v+, ) («=8x134 /(\ABCDEFGHIJKLMNBPQRSTUYWXY20123458789 =*2:>v+
J{«=$2]38 /+(NABCDEFGHIJXLMNGPORECDEFGHIJKLMNGPORSTUVYWXYZ0123456789 =*3>ve,J{«~82)38 /(\ABCDEFGHIJXKLMNBPQRSTUVWXYZ01234567389 =*2:>/e,
[««$%}38 /o (\ABCDEFGHIJKLMNEPORSCDEFGHRIJKLMNEPORSTUVHYYZO0123456789 =*1>v+, ) l«<«=8*134 /(\ABCDEFGHIJKLMNGPORSTUVWXYZO0!1234556789 =°3>/+,)
«=§+]38 /+(\ABCDEFGHIJKLMNGPORSTDEFGHIJKLMNEBPORSTUYWXYZD123486789 =*2>v+, ) «-ex)24 J{\ABCDEFGRIJXLMNOPQRSTUVWXYZC123436783 =*1>yv+. )|
=$%)34 /o(\ABCDEFGHIJKLMNBPOABCDEFGHIJKLMNBPORSTUVRXYZD123456789 =*s>ve, ) <=Sx)38 /{\ABCDEFGHIJKLMNBPARSTUVHXYZID!23456789 =2:>ve,)[<
$213h /o (\ABCDEFGHRIJKLMNEGPOURBCDEFGHIJKLMNGPORSTUVKNXYZIO123486789 =*t>y¢, j[«-8w138 /(\ABCDEFGHIJIKLMNBPORSTUYWXYZOI23455789 ="2»ye, ) <~
w)34 /o (NABCDEFGH]IJKLWKKEPORSCDEFGHIJKLMNEBPORSTUVWXYZO123456789 =*2>ve, ) <=Sx)38 /(\NABCDEFGHIJKLMNGPORSTUVWXYZ0123456789 =*s>v+,.)[<~8
134 /o(\ABCDEFGH]IJKLKNBFQORSTDEFGHIJKLMNOPORSTUVWXYZIODI23456788 =*2>ve, jle-Ew)Th /(\ABCTEFGHIJKLMNOPQRSTUVWXYZIO!123455789 =*s>ve, ) <=8
$4 /+(\NABCDEFGHIJKLMNGPOABCDEFGHIJKLMNBPORSTUVWXYIQ123456785 ="3>v+,)[<«~8x)2th /(\ABCDEFGHIJIKLMNBPORSTUVWXYZO0123456785 =*iry+, ) [ <=5«
& /o (\ABCDEFGHIJKLMNSPQRBCDEFGHIJKLMNSPORSTUYWXYZIO 123456785 =*2>v+,1{«~8x 138 /(NABCDEFGHIJKLMNGSPORSTUVWXYZ0123456789 =*:>y4,} <=8«
/+{ ABCDEFGHIJXLMNGPQRECDEFGHIJIKLMNEPORSTUVEXYID123466789 =21>ve,J1<=8x)34 /{\ABCDEFGHIJKLMNGPORETUVYNXYZO123456789 =2 >y, il<-8#]13a
/el ABCDEFGHIJIKLMNBPQRSTDEFGHIJKLMNBPORSTUVWXYZO12348678% =*3>ve, j{«-$*]3A /(\ABCDEFGHIJKLMNBPQRSTUVWXYZOD123456789 = 3>y+, )l «<=8#]34
ol ABCDEFGHIJKLENGPQABCDEFGHIJIKLMNGPGRSTUVWXYZIO123456789 =*:>ve,)[<-8w )34 /(\ABCDEFGHIJKLMNBRPORSTUYWXYZOD123456789 =°t>/+e, )l «<=8x]34 /
{ ABCREFGRIJKLMANEOPCRBCDEFGHIJKLMNBPORSTUVWXYZO0123456789 =%2>ve,){<=€x13A /(NABCDEFGHIJIKLMNEPORSTUYWXYZOI23456789 =*3>y% ) [«<~S*x]1%A /o
ABCDEFGHIJKLMNEPORSCDEFGHIJKLMNBPCRSTUYWXYZO01223486789 =*t>v+,}[«=-8«x}14 /{NABCDEFGHIJKLMNESPARSTUVNXYZ0123456789 =*:>ve,.j[<=-8*134 /ol
ABCDEFOHIJKLMNGPORSTDEFGHIJKLMNEPORSTUVWIYZO 123486789 =*i>v+,)l<~8x]15A /(\ABCTEFGHIJKLMNEBPORSTUYWXYZOI23456789 =°3>y+, 1l <=8S%]138 /(N
BCDEFGHIJKLMNSPQABCDEFGH] JKLMNBPORSTUYWXYZ0123466789 =*2>v¢, )l «=-Sx]5A /(\ABCDEFGHIJKLMNBPORSTUVYNXYZ0123456789 S"3>v+, )l<c=-8*]3A /o(\A
CDEFGHRIJKL¥NEPORBCDEFGHIJKLMNGPQRSTUVWXYZD123456788 =°%3>v+,)[<=8#]138 /(\ABCDEFGHIJIKLMNEPORSTUVYWXYZO123456789 =*i>v+, j[<=8+]34 /.(\aB
DEFGHIJKLKNEPCRSCDEFGHIJKLMNBPERETUVWXYZD123456789 =*2>v+, ) [<-8x]3A /(\ABCDEFGHIJIKLMNEPORSTUVWXYZOI123456785 =*2>v+,)[<-8x]24 /. (\ABC
EFGHIJKLMNGPURSTDEFGHIJKLMNGPURSTUVRXYZO 123488789 =% t>v+, 1 <=S* 178 7 (\NABCDEFGHIJIKLMNGFPURSTUVUXYZOI1 23488789 =%I>v4, ) [«~-F+12A /. {\ABCD
FGHIJKLMNBPOAEBCDEFGHIJIKLMNBPORETUYKXYZID 23456735 ="2>/+,)[<=82]134 /(\ABCODEFGHIJKLMNGPORSTUVWXYZ0123456789 =*3s>v+, ) «<=S2)3A /,(\ARCDE
GHIJKLMNBPORECDEFGHIJKLMNBPORSTUVYWNXYZ0123456785 ="t>ve, ) {«=-8x]24 /UNABCDEFGHIJIKLMNBPORSTUVWXYZO123456785 =*:>¢+, )l «=3x]13A /,(\ABCDEF
MIJKLMNBPORSCDEFGHIJKLMNBPARSTUYWXYZO123486789 =*2>ve. )l <«=S«)38 /(\ABCDEFGHRIJKLMNBPORSTUVYWXYZD!12348678% s*i>/¢, j[<-%=+]348 /f,[\ABCDEFG
JIKLMNBPORSTDEFGHIJKLENEPORSTUVYRXYZ20123486789 =*:>ve, }l<=8%])3s /{(\ABCDEFGRIJKLMNSPORSTUVYWXYZ0123455789 =*2>/+,)[<~82]34 /+(\ABCDEFGK
JKLMNGPCABCDEFGHIJKLMNGPQRSTUVKXYZIO0!12345678% ="i>ve, ) [«<=8Sx]54 /(NABCDEFGHRIJKL¥NBPQRSTUVWXYZO!123456789 =%3>/+,)[<=%Sw]3a /+{\ABCDEFGH!
KLMNBPORBCDEFGHIJKLMNEPCRSTUVWXYZ0123486789 =*3:>v+, ) {<~8*]13A /(\ABCLEFGHIJKLMNBPORSTUVWXYZO123456789 =%2>ve, )1 «~%*134 /2 (\ABCDEFGHIJ
LMNEPORSCDEFGRIJKLMNGPORSTUYWXYZ012345678% =°:>ve, )l <=8«)2h F(\ABCDEFGHKIJKLMNEPGRSTUVYWXYZ012348678% =%:>y+,)l«=82]13A /o (\ABCDEFGHIJX
MNEPORSTDEFGHIJKLMNOPCRSTUYWXYZO12345678% =2V, ) [«=8»13p /(\ABCDEFGRIJKLMNEFQRSTUVWXYZ0123486785 =*3>Jy+ Jl<~Cx]134 /L (\ABCDEFGH]IJIKL
NEPCABCDEFGHIJKLMNGFORSTUVWYYZO123456789 =*2>v+, [ «=8x] 34 /(\ABCDEFGHIJKLMNEBPCRSTUVWXYZIO123456789 =*2>ye, ) [<=8w]3A /o(\ABCDEFGHIJIKLN
GPORBCDEFGHIJKLMNBPORSTUVWXYZO012345678% =°2>ve dt<=gx]13A /(\ABCDEFGOHIJKLMNEPORSTUVWXYZD123456789 S°1>v%, )[<=Sxj%h /4 (\ABCDEFGHIJKLMN
PORSCDEFGHIJKLMNBPORSTUYWXYZID123456789 =*2>»ve, ) [«<=8«)38 /(\NABCDEFGHIJKLMNEPORSTUVWXYZD123436789 =*2>v+,)[<=-8S+#)3A /+(\ABCDEFGHIJKLMN®
ORSTDEFGHIJKLKNGPORSTUVYWXYZOi23456785 =*i>v+, )l «<=€x]38 /(\ABCDEFGHIJKLMNOPORSTUVHXYZO123486785 =*:>v+, )l <=Cx]13A /(\ABCDEFGHIJKLMNBP
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TEST efF
TEST 6F
TEST gF
TEST gF
TEST &F

THE
THE
THFE
THE
THE

THE
THE
THE
THE
THE

sDs

DS
§D§
sDs

LINE
LINE
LINE
LINE
LIKNE

PRINTER.
PRINTER,
PRINTER.
PRINTER,
PRINTER,

AFTER THE FIRST GRBUP HAS BEEN

THEN CLEAR THE HALT
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* THE FSLLBWING TEST WILL SLEW ! PAGE.
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* THE FeLLBWING TEST WILL CHECK VERTICAL AND HORIZGBNTAL CONTRBL.
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SDS 900 SERIES PROGRAM LIBRARY

Line Printer Test Program

PROGRAM LISTING

Catalog No. 064001

%
%
gp200
gg2¢1
gp2@2
gp2@3
gp2gu
pe295
gp206
gp297
pp21p
gp211
gp212
gg213
po214
pp215
pn216
pp217
go22¢
pp221
gp222
pp223
pp224
pp225
@226
gp227
gp239
gp231
gp232
pp233
gp23L
pP235
$p236
00237
po2ug
gp2u1
gp2u2
gp243
po2uL
gp245
pP246
gp2u7
pp250
gp251
pp252
pP253
go254
#p255
‘#0256

=R =—R SRR SRR SR SR SRS SR SRR SRR SR SR SR SR SR SR SR SR SR SRR SR S LR S SRS SR SRl SRS SE SRS SR SIS SRS IS S

)
up
g1
02
13
71
92
13
49
g1
41
p2
13
L6
35
4o
g1
71
76
35
L1
71
g2
13
L9
g1
L1
g2
13
76
55
35
76
35
76
35
76
35
71
g2
po
4¢
g1
L1
g2
13
43

gpeeo
100640
gp201
16060
#0635
pP631
42660
§p657
21009
gp219
pp296
10060
#p635
30003
goL75
20400
ge302
pP63P
§B653
§B657
pg222
gp631
42660
#0663
21000
gp230
#0226
10060
$P636
0p623
gpu7s
pOL75
pp627
#p633
pp6LE
pp250
#p621
gp671
pP631
42660
gpepo
21000
pp251
pp2u7
1006¢
gp63L
goLe6P

* LINE PRINTER TESTER

MC@@

MC@2

MCpL

MCALM

MC@LR

MC@5

HLT
PRTW
BRU
SLPW
POT
LDX
PLPW
POT
BRTW
BRU
BRX
SLPW
POT
CLR
STA
BPT
BRU
LDX
LDA
STA
BRX
LDX
PLPW
POT
BRTW
BRU
BRX
SLPW
POT
LDA
ADD
STA
LDA
STA
LDA
STA
LDA
STA
LDX
PLPW
PZE
BRTW
BRU
BRX
SLPW
POT
BRM

R WILBORN

e |

LLNE
M56

OMSG

%*m]
MCP2

LLNE

CT9¢

1

Mc2p

ML
OUTPTA&L,2
OUTPT1&k4,2
*-2

M56
OMSGL

*e1
MCHUM

5LNE
C5
cT99
CT9p
C131
COUNT1
OUTPUT
MC@5&1
C3
TEMP&1
M56

Tt

Ve ]
MC@5

1TLNE
CTHy

PRINTER READY TEST
SKIP LINE

PRINT LINE

SKIP LINE

SET COUNT TO ZERO
CHAR PRINT WANTED
NO

SET OQUTPUT CELLS

PRINT CHAR TEST TITLE

SKIP LINE
ADVANCE LINE CCUNTER

SET INTERLACE POT
SET COUNTER

OUTPUT LINE OF DATA
POT SET AT START

SKIP A LINE

LINE COUNT
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@p257 1 69 PP633 REDUCE COUNT1 DONE WITH 132 LINES
go260 9 61 @@272 BRU MC19 NO
pp261 @ 76 @P626 LDA C66 YES
gp262 @ S4 PALTS SUB CT99
gp263 @ 35 PP6LS STA XLNE
gp264 P LP 10060 PRTW PRINTER READY TEST
gp265 0 91 @P264 BRU F-1
§p266 P 43 PPuT76 BRM KLUGE
gp267 0 P2 10060 SLPW SKIP A LINE
§p279 9 13 PP6LS POT XLNE
$p271 0 91 PpR302 BRU MC20
@p272 ¢ 61 p@25¢ MC1l8  MIN MCP5&1
gp273 1 p¢ 00671 REDUCE TEMP&1. DONE 4 LOOPS
o274 0 P1 60246 BRU MCPS5-1 NO
¢p275 @ 61 9P653 MIN OUTPT1 YES
p@276 @ 61 PP6S5L MIN OUTPT2
ge277 0 61 PP655 MIN OUTPT3
gp300 9 61 PP656 MIN OUTPTY
pp301 9 Pp1 PpP2u2 BRU MCOLR
gp362 ¢ 49 20208 MC29 BPT 2 BACKSPACE/TAB TEST
o393 P @1 PP366 BRU MCL@ NO
go30s ¢ up 10060 PRTW PRINTER READY TEST
. pP365 @ 01 PP30L BRU LT
pB306 O 43 PPLTE BRM KLUGE
gp307 9 02 100640 SLPW SKIP A LINE
pp318 9 13 GP6LE POT 10LNE
¢9311 @ 71 9P631 LDX M56
gp312 9 P2 L2669 MC22 PLPW
g0313 @ 13 pP660 POT OMSG1
gg314 9 up 21000 BRTW
pp315 ¢ 01 0P314 BRU ¥-1
ge316 @ 41 @9312 BRX MC22
g0317 0 @2 10060 SLPW SKIP LINE
pB320 P 13 0P63L POT 1LNE
gp321 @ 71 PP631 LDX M56
§p322 P P2 L2660 MC2h PLPW
g@323 9 13 @p661 POT OMSG2
gp324 ¢ up 21000 BRTW
pp325 0 @1 PP324 BRU ¥a]
§P326 0 4l 9P322 BRX MC24
gp327 0 P2 10060 SLPW SKIP LINE
gp33p P 13 pp6Ll POT 11LNE
@p331 0 76 0p620 LDA c1
gp332 9 35 PP6740 STA . TEMP MAJOR LOOP
69333 @ 76 PP622 MC2uM LDA Ch
pp334 @ 35 @P671 STA TEMP&1 MINOR LOOP
@335 9 71 PP631 LDX M5 6
§p336 @ P2 L2660 MC25 PLPW
gp337 9 13 $P662 POT OMSG3
gp340 @ up 21000 BRTW
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Catalog No. 064001

pp3u1
pp342
go3u3
AP3uY
@345
fO3L6
gp3u7
p@e350
g@g351
pP352
pP353
pP354
pP355
#P356
gp357
gp360
gp361
§P362
#P363
gP36L
90365
#P366
gB367
pa379
gp371
0p372
gB373
ge374
909375
#p376
gB377
poLpe
gpupl
goup2
ppLe3
goLpL
ppLPs
gpLe6
poLe7
ppL1p
ppL11
goL12
PPL13
POL1L
ggL15
PPL16
gou17
gpLu29
gou21
gpL22

SRR SR SR SRR SR SRR SR SR SR SR SR AR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SRR SR SR SR SR SESR SR SR SR SR SR SRR S DR SR SR S )

gO340
#P336
10060
gP63L
pe671
B335
pe67¢
@352
gP361
10069
pe352
geu76
10060
gP636
gppoe
#8333
10060
pp361
pPL76
10060
po643
20109
goupp
#0631
42660
pp66Y
21000
9373
g9371
10060
fp6LY
20040
gp215
pe631
L2660
gp667
21000
goLes
gpuo3
100690
#0636
0g624
ge670
pP631
L2660
$g665
21900
gpu17
ggL1s
10060

MC27

MCLP

MCL2

MC50

MC51

MC52

BRU
BRX
SLPW
POT
REDUCE
BRU
REDUCE
BRU
BRU
PRTW
BRU
BRM
SLPW
POT
HLT
BRU
PRTW
BRU
BRM
SLPW
POT
BPT
BRU
LDX
PLPW
POT
BRTW
BRU
BRX
SLPW
POT
BPT
BRU
LDX
PLPW
POT
BRTW
BRU
BRX
SLPW
POT
LDA
STA
LDX
PLPW
POT
BRTW
BRU
BRX
SLPW

Y]
MC25

1LNE
TEMP&1
MC25-1
TEMP
*&2
MCc27

*-1
KLUGE

5LNE
MC24M

*=1
KLUGE

29LNE
3
MCS59
M56

OMSG5

-k..‘]_
MCL?2

66LNE
M
MCOY
M56

OMSG8

%1
MC51

S5LNE
C21
TEMP
M56

OMSG6

-1
MC52

SKIP LINE

DONE WITH MINOR LOOP
NO
DONE WITH MAJOR LOOP

YES
PRINTER READY TEST

SKIP LINE

PRINTER READY TEST

STEP A LINE

IS A SLEW TEST WANTED

PRINT SLEW TEST MSG

SKIP LINE

PRINT THE TITLE
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peu23 ¢ 13 P0@634 POT 1LNE
gpu24 @ 71 PP631 LDX M56
ppu25 @ @2 L2660 MC55 PLPW
gPu26 0 13 PP666 POT OMSG7
gou27 @ L9 21990 BRTW
pau3g 9 @1 PPu27 BRU *-1
Ppu31 P 4l @PuL25 BRX MC55
ppu32 ¢ p2 19060 SLPW

- gPu33 @ 13 p@P634L POT 1LNE
gou3s 1 09 00679 REDUCE TEMP
ppu3s 9 91 PpPLlL BRU MC52-1
gpu36 @ 71 0@P631 LDX M56
0gu37 O P2 L2660 MC56 PLPW
ppuug 9 13 $0665 POT OMSGb
gputl @ 49 21400 BRTW
fouu2 9 91 PPLL] BRU -]
poun3 @9 41 pPu37 BRX MC56
gpuuy 9 71 69631 LDX M56
gouus @ P2 4266p MCS57 PLPW
pouue ¢ 13 @P666 POT OMSG7
ppuu7 9 49 21000 BRTW
gousg 9 01 PPLLT BRU Fw]

- POL51 @ 41 PPuLS BRX MC57
pgus2 @ @2 10069 SLPW
ppus53 9 13 G063L POT 1LNE
pousy 9 43 PPL7T6 BRM KLUGE
gpuss @ @2 14060 SLPW
gouse6 P 13 Pp6L2 POT 16 LNE
ggus7 9 @1 P@P215 BRU MCOL
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PAGE
»*
* S/R TO COUNT THE NUMBER OF LINES PRINTED.
%
goueg @ 00 0P000 CT@P PZE Fok
gpu6l1 @ 61 PPLTS MIN CTo@
pPL62 @ 76 PPuLT5 LDA CT9¢
gpu63 1 P1 09625 EQUAL cs5@
gpu6L @ 51 @pL6Q BRR CTo@ NOT A FULL PAGE
pOL6S O 4P 10069 PRTW PRINTER READY TEST
gpu66 @ P01 PPLGES BRU *-1]
gPL67 @ 43 PPLT6 BRM KLUGE
goL79 @ 02 19060 EOM 10060 SLEW 16 LINES
goL71 @ 13 @P6L2 POT 16 LNE
gpL72 0 46 30003 CLR
gou73 @ 35 @PLTS STA CT99 PAGE COUNT TO ZERO
gou74 9 51 PPLGP BRR cTop
goL75 @ 00 0P0EP CT9P PZE *d PRINTED LINE COUNT
gpL76 ¢ 00 00PPP KLUGE PZE
gou77 @ 02 42660 EOM 42660
gpspp @ 13 pp50L POT KLUGE1
gos581 @ 4@ 21000 BRTW
gpsp2 0 P1 PE501 BRU LY |
gps503 @ 51 0pu76 BRR KLUGE
gosgs  QpPLAGRP KLUGE1 OCT LP6G@
gp60P@P KLUGE2 BOOL 600
gp6p@ ORG KLUGE?2
pP600 60606060 ocT 60606060
REDUCE OPD 10000000
gpeg1 Qd60LP0RPY oCcT p6oLEO@P
gpep2 @ 20 0p0E00 NOP
gp6p3 @ 53 4OEP SKN¥* ]
gp6pu @ 51 ppPAP BRR 1]
go6HeS 0 61 PEPEP MIN g
gp6p6 0 S1 @pE@E0 BRR @
EQUAL OPD 10100000
pe6P7 P 36 PU616 STB EQUAL1
gp61g @ 75 @P632 LDB fM23
gp611 @ 70 uppap SKM¥* 0
gp612 ¢ 01 ¢P61L BRU *&2
gp613 @ 61 ¢UQ00 MIN ]
gp61s P 75 PP616 LDB EQUAL1
gp615 @ 51 p0p9N BRR 1}
gp616 ¢ 00 APPEP EQUAL1 PZE ok
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*

* PROGRAM CONSTANTS AND PARAMETERS

90617
p0620
00621
§p622
00p623
Pe62Y
0p625
00626
pp627
#p630
pP631
80632
gpe633
pP6 3L
#0635
3636
0P637
po6Lp
gpo6Ll
go6L2
po6L3
po6LL
goeLs
pa6L6
gp6n7
pp650
gp651
§p652
#P653
gp654
PP655
ppP656
gp657
pP660
#p661
$P662
pP663
PP66L
#0665
PP666
$P667
pp670

coaseaaew

pp62
pOopR1p2
pogee203
77777774
77777719
77777777
0 00 00000
pepeoeeo1
pPpL

13 00653
p2pu1000
p2p41200
g2pL1upp

g12u2009
p20421909
g2pu2141
g§1262300
01102400
pe5L2500
p20L2600
02042700
1102758
gpp12
pp1E0

PLPW
PRTW
SLPW
co

Cl

C3

Ch

C5

c21
c5¢
C66
Cl31
My

M56
pM23
COUNT1
1LNE
LLNE
5LNE
8LNE
10LNE
11LNE
16LNE
29LNE
66LNE
XLNE
OUTPUT
OUTPTA
OUTPTB
OUTPTC
OUTPTD
OUTPT1
OUTPT2
OUTPT3
OUTPTHL
OMSG
OMSG1
0MSG2
OMSG3
OMSGHh
OMSG5
OMSG6
OMSG7
OMSG8
TEMP

PAGE

OPD
OPD
OPD
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
OCT
PZE
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
PZE
POT
OCT
0CT
OCT
oCcT
PZE
PZE
PZE
PZE
ocT
OCT
oCT
OCT
OCT
0CT
oCT
OCT
OCT
BSS
ORG

PPp242660
pLp10p60
pp210060

VM E WS

21

50

66

131

-4

-56
77771717717
ok

1

L

5

8

10

11

16

29

66
OUTPT1
2041000
2041209
2041400
2041600
ok,

ek

¥k

Jede
1242000
204214090
2042141
12023090
1192409
542500
2pLu2600
2012709
1102750
19

64

132 LINE COUNT
1 LINE SPACE

L LINE SPACES
5 LINE SPACES
8 LINE SPACES
10 LINE SPACES
11 LINE SPACES
16 LINE SPACES
29 LINE SPACES
SLEW 66 LINES
N LINE SPACES
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pp109 9 01 00601 BRU REDUCE
pp1e1 @ 01 00607 BRU EQUAL
g1op0 ORG 512 OCTAL 1009
p1o0@ 21222324 PRINT1 BCI 9,ABCDEFGHI JKLMNOPQRSTUVWXYZ@123456789
g1911 12131415 0CT 12131415
p1p912 16172633 OCT 16172033
p1913 34353640 0CT 34353640
§1914 53545556 oCT 53545556
g1015 576P6174 0CT 57606174
§1p16 76212223 oCcT 76212223
#1017 24252627 BCI 8,DEFGHI JKLMNOPQRSTUVWXYZ@12345678
g1927 11121314 0CT 11121314
p1o3¢ 15161720 ocT 15161729
#1931 33343536 OCT 33343536
91932 LP535455 0CcT LP535455
91033 56576061 OCT 56576061
g1p34 73747621 oCT 73747621
81935 22232425 BCI L,BCDEFGHIJKLMNOPQ
P1pu1l 21222324 BCI 9,ABCDEFGHIJKLMNOPQRSTUVWXYZP123456789
g1p52 12131415 OCT 12131415
91953 16172033 0CT 161720833
g1g54 3435364 0CT 34353640
@155 53545556 OCT 53545556
§1056 57606174 0CT 57606174
$1957 76212223 oCT 76212223
g1p6¢ 24252627 BCI 8, DEFGHIJKLMNOPQRSTUVWXYZ@#12345678
§107¢ 11121314 0CT 11121314
01971 151617290 0CT 15161724
P1972 33343536 oCT 33343536
P1073 LP535L55 OoCT LP535455
#1974 56576061 0CT 56576061
@1975 73747621 oCT 73747621
p1p76 22232425 BCI 4L,BCDEFGHIJKLMNOPQ
g1200 ORG 640 OCTAL 1209
g12e@¢ 22232425 PRINTZ BCI 9,BCDEFGHIJKLMNOPQRSTUVWXYZ@123456789
#1211 13141516 oCT 13141516
§1212 17203334 oCT 17203334
§1213 35364053 oCT 35364053
#1214 54555657 0CT 54555657
§1215 60617476 0CcT 60617476
§1216 21222324 BCI 9,ABCDEFGHIJKLMNOPQRSTUVWXYZP123456789
#1227 12131415 0CcT 12131415
$123¢ 16172033 0CT 16172033
$1231 34353640 0CcT 34353640
#1232 53545556 OCT 53545556
91233 57606173 OCT 57606173
g1234 74762122 ocT 74762122
#1235 23242526 BCI L,CDEFGHIJKLMNOPQR
$1241 22232425 BCI 9,BCDEFGHIJKLMNOPQRSTUVWXYZP123456789
91252 13141516 ocT 13141516
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#1253 17203334 ocT 17203334
$1254 35364053 ocT 35364053
$1255 54555657 ocT 54555657
#1256 66617476 oCcT 60617476
§1257 21222324 BCI 9,ABCDEFGHI JKLMNOPQRSTUVWXYZP123456789
g127¢ 12131415 ocT 12131415 ,
$1271 16172033 ocT 16172033
§1272 34353640 oCT 34353640
#1273 53545556 ocT 53545556
p1274 57606173 ocT 57606173
$1275 74762122 ocT 74762122
$1276 23242526 BCI L,CDEFGHIJKLMNOPQR
prLpg@ ORG 768 . OCTAL 1u¢p
g1400 23242526 PRINT3 BCI 9,CDEFGHI JKLMNOPQRSTUVWXYZP123456789 #
p14811 14151617 ocT 14151617
g1412 20333435 ocT 20333435
P1413 36u4P5354 ocT 36405354
§1slt 55565760 ocT 55565760
P1415 61747621 ocT 61747621
P1416 22232425 BCI 9,RCDEFGHIJKLMNOPQRSTUVWXYZP123456789
§1427 13141516 ocT 13141516
g1u3p 17203334 ocT 17203334
g1431 35364053 ocT 35364053
p1432 54555657 ocT 54555657
P1433 60617374 ocT 60617374
g1u34 76212223 ocT 76212223
§1435 24252627 BCI L,DEFGHIJKLMNOPQRS
glu41 23242526 BCI 9,CDEFGHIJKLMNOPQRSTUVWXYZ@123456789 #
p1l452 14151617 oCcT 14151617 ‘
#1453 20333435 ocT 20333435
P1lusSl 36405354 ocT 36405354
#1455 55565760 ocT 55565760
$1456 61747621 oCT 61747621
§1457 22232425 BC! 9,BCDEFGHIJKLMNOPQRSTUVWXYZP123456789
§147¢0 13141516 oCT 13141516
§1471 172p3334 oCcT 17203334
P1472 35364053 oCcT 35364053
1473 54555657 oCcT 54555657
g1474 60617374 ocT 60617374
p1475 76212223 ocT 76212223
P1L76 24252627 BCI 4,DEFGHIJKLMNOPQRS
1600 ORG 896 OCTAL 1690
§1600 24252627 PRINTL BCI 9,DEFGHIJKLMNOPQRSTUVWXYZ@123456789 #@
p1611 1516172¢ oCcT 15161729
#1612 33343536 oCT 33343536
p1613 L4P535455 ocT LP535455
#1614 56576061 oCcT 56576061
#1615 74762122 ocT 74762122
#1616 23242526 BCI 9,CDEFGHIJKLMNOPQRSTUVWXYZ@P123456789 #
§1627 14151617 ocT 14151617
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1630
#1631
91632
1633
1634
§1641
#1652
1653
g1654
#1655
1656
1657
g167¢0
§1671
1672
1673
§1674
#1675

p2000
92015

p2100
#2113

$2126
P2141

p2154

#2167

p2300
g2301
2312
p2313
#2316
92317

p2upg
p2u11

2500

p2600

20333435
36L4095350L
55565760
61737476
21222324
24252627
15161720
33343536
4LP535455
56576061
74762122
23242526
14151617
2P333435
36405350
55565760
61737476
21222324
p2000
54121212
54541262
2100
54121212

L7124626

L56351L46
54121212

LEL5124L6

24122225
p23p0
72002123
25122625
32626321
22122145
32346330
31621231
p2upg
54121212
63122565
p2500
54121212

p2600
02600
25122512

MSG
MSG1
A GROU
ACE CO

MSG2
POSITI

SHOUL

MSG3

MSGhL

MSG5
PAGE.
XXX

MSG6
EEE

OCT
OCT
oCT
OCT
BCI
BCI
OCT
OocT
OCT
oCT
OCT
BCI
oCT
0CT
0CT
OCT
OCT
BCI
ORG
BCI
BCI
ORG
BCI

BCI

BCI
BCI

BC!

BCI
ORG
OCT
BCI
ocT
BCI
OCT
BCI
ORG
BCI
BCI
ORG
BCI

BOOL
ORG
BC!

20333435

36405354

5556576

61737476

5,ABCDEFGHI JKLMNOPQRST
9,DEFGHIJKLMNOPQRSTUVWXYZ@#123456789 #@
15161720

33343536

4P535455

56576061

74762122

9,CDEFGH! JKLMNOPQRSTUVWXYZ$123456789 #
14151617

20333435

36405354

5556576

61737476

5,ABCDEFGH | JKLMNOPQRST

1024

13,%

8,%* SDS ON-LINE PRINTER TESTER **
1088 OCTAL 214

11, % THE FOLLOWING TEST WILL PRINT

11,P OF LINES WITH AND WITHOUT TAB/BACKSP

11,NTROL, AFTER THE FIRST GROUP HAS BEEN
11,* PRINTED A HALT WILL OCCUR AND THE

11,0N OF THE CONSOLE TAB/BACKSPACE SWITCH

11,D BE REVERSED.
1216

72002123

9,E FEATURE OF THE SDS LINE PRINTER,
32626321

3,8 AND BACKSP

THEN CLEAR THE HALT
OCTAL 2300

32346330

5,1S IS A TEST OF THE

1289 OCTAL 2400

9,* THE FOLLOWING TEST WILL PRIN
9,T EVERY CHARACTER IN EVERY POSITION.
1344 OCTAL 2500

11,% THE FOLLOWING TEST WILL SLEW 1
2600

XXX

11,E EEEEEEEEEEEEEETETETEETE
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#2613
#2626

92700
#2713
p2726

g275¢9
#2763

25122512
25122512
2700
g2700
12251225
12251225
12251225

p2750
54121212

21431221
pp200

DONE PASS 2

EEE
XXXX

MSG7
EEE

EEE
E EE

MSG8
VERTIC

BCI
BC!
BOOL
ORG
BCI
BCI
BCI

ORG
BCI

BCI
END

11, E EEEEEEEEEEEEEEETETEETE
11,E EEEEEEEEEEEETETETETETEE
2700

XXXX

11, EEEEEEEEEEEEETEEETETETE
11, EEEEEEEEEETEEETETEETEEHTE
11, EEEEEEEEEEEEEETETETETEETE

1512 OCTAL 27590
11,* THE FOLLOWING TEST WILL CHECK

7,AL AND HORIZONTAL CONTROL.
MC@P
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PROGRAM DESCRIP TION
Catalog No. 064002B

IDENTIFICATION:

AUTHOR:

ACCEPTED:

COMPUTER

CONFIGURATION:

PROGRAMMED
OPERATORS:

STORAGE:

TIMING:

USE:

Buffered Line Printer Test Program
M. R. Mulholland, SDS

22 May 1964

Any SDS 910 or SDS 920 computer with an SDS
buffered line printer.

None

Locations 100g and 150g-23365 (1144 locations).

The printer is driven at both its normal rate (300
lines per minute) and its maximum rate (1080 lines
per minute, or 120 lines per second, while slewing).

The Buffered Line Printer Test Program is on a
self-loading paper tape.

1. L.oad the program by the normal FILL pro-
cedure. When the program is loaded, the
computer will halt,

2. The paper should be adjusted in the printer
such that the perforation between sheets is
directly over the hammers. After the initial
setting, the program will maintain form con-
trol and the page will be restored after each

test.
3. Select the functions to be tested before clearing
the halt.
BP 1 Reset: No action.
Set: Each character is printed in
every print position (Figure 1)
BP Z Reset No action.

Set: Vertical format channels and
vertical spacing is tested
(Figure 2)
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USE: (Cont) BP 3 Reset: No action,
Set: Vertical and horizontal con-
trol are checked by printing
a checkerboard of E's
(Figure 3).
BP 4 Reset: No action.
Set: Maximum speed is attained in
printing by printing the same
character in the left most 64
character positions on a line, with
each successive line printing the
character which lies at an interval
of approximately one-third of the
distance around the printing drum
from the preceding character
(Figure 4).
Testing will continue as long as the particular
test is called for by the breakpoints being set.
If all the breakpoints are reset, the program
will loop until a test is called for, If the break-
points are all reset (upon completion of any
test), the printer will slew the paper to the top
of the next page. ‘
METHOD: Not applicable.
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Figure 1
— N e e e S T BUFFERE D ONSLINE PRINTER TESTER ™ W e
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o ) THE FOLLBWING TEST WILL PRINT EVERY CHARACTER IN EVERY P3SITION.

0123456785+=..*ARCDEFGHIJKLMNOPORSTUVWXYZ="()/><3352]1[1vA\ntas 0]123456789+=,,*ABCOEFGHIJKLFNOPORSTUVHXYZS (1/><32821(Lva\nsam oI~
01234567834~.,*A3COEFGHIIKLMNOPORSTUVWXYZZ"()/><3382][L/a\ndka (0123456789+~,,*ABCDEFGHIJKLMNIPQRSTUYWXTIZZ ()/><3187]1[1VA\nsaw ()2
T TU123485739 4=, S ABCDEFGHIIKLMNOPCRETUVIWXYZ=()/><3352]1 0 VA\mEIm 01234887894, *ABCDEFGHIJXKLMNEPORSTUVUXYZ="()/><32S21 [ va\nssn 0123
123436789+, ,#ABCOEFGHTIIKLMNOPIRSTUVWYYZS ()/><33S2][1va\ASsm 01234367894, *ABCDEFGHIJKLMNIPORSTUVKXYZ="()/><3282) 0 va\nss~ 01234
23456735 4=. ,*#BCDEFGHIIKLANSPORSTUVWXYZ= () /><32387 ] [1VANAESM 31234837854~ *ABCOEFGHIJKLMNIPORSTUVWXYL="()/><3132] 1va\nssm 012345
34557894=, , #ABCOEFGHIJKLANGPURSTUVHXYZ S ()/><3352] (1/A\nSaM  0]123456739¢=,,#ABCDEFGHIJALANG IRSTUVWXYZ2%()/><32521(1va\nssn 0123456
458739 +=. o #ABCOEFSHIIKLMNGPORSTUVMAYZS  (1/><3232]1 1 daA\nEEN (] 23956739+=o o »ABCDEFGAIIKLMIOPARSTUYWKYI=()/><3382] 1 Va\ndsm (1234557
567894, 4 *ASCDEFGHIJKLANIPARITUYWKY L ()/><3332) [ 1V a\nddn (012345673 94=.,*aBCDEFGHIIKLANIPIRITUVIXTZ="()/><3282][1va\nsen 012343678
67394=.,*ABCOEFCHIJKLMNOPORSTUVWXYZ= ()/><3232){IvaNasdm (1234567394, #ABCDEFGHIJKLMNSAORSTUVUXYZ=2()/><3232]101/a\nssw Q1234556739
7894=,  #ABCDEFGHTIKLMNOPQRSTUVWXYZ="()/><3382] 1 1vANASEN 0123436769+~ *aSCDEFGHIJKLNNSPISSTUYUXYIS (}/><«3i52] 1va\nsam 0123456783+
899=0o«ABCOEFGHIJKLMNGPORSTUVWXYZ="()/><32382] [ ivA\nber 0123435733 +=,,#A3CDEFGHIJKLMNGPARSTUVUAYES ()/><3252][ivatmism 01234356735+~
G4 *ABCDEFGHIJKLMNOPARSTUVUX Y2 ()/><3382] [ 1vaNasam (123456739 +~, #ABCDEFGHIJALANGPGRSTUVUNYZ="()/><2232]1iva\nsta 0123456709+~
4= *ABCDEFGHIIKLENIPARSTUVWAYZE® (1/><3252]1 [ Uva\Asm 01234556739 ¢=. o #ABCOEFGRIJKLMNOPURSTUVNXYZ=2()/>€3382][1ve\ntam 0123455788+,
~<o*ABCDEFGHIJKLMNBPQRSTUVWAYZ="()/><33S21[1Va\nakn 0123456785 +=04*aBCDIFGHIJKLMNIPARSTIVAXYZST()/3<3352]11va\astn 01234367854, ,»
«o*AZCDEFGHIJKLMNGPURSTUVUXYZ="(1/><€3282][1VaNn¥ss 0123455789 +-.,*A3COEFGHIJKLINEPIRSTUYRXYT="()/><32382)LLVa\asam  0]234R57394=, .8
o*ABCDEFGAIJKLMMGPORSTUVWXYZ=?()/><3252]1[1VA\AS4m 0123456789 4=, *ABUDEFGHIIKLMNGPURSTUVAXYZS ()/>€32S2][1vA\Rssm (1234367894, ,%43
*A3CDEFGHIIKLMNBPORSTUVWXYZ= ()/><3282)(1VA\nseN 0123456789 +=, *ABCOEFGAIJKLMNOPORSTUYWAYLZ="()/><3:57]1[1va\n3sw 0123456785 +=.,+A5C
ABCDEFGHIJKLMNSPARSTUVAXYZ2"()/><3382][1VA\nstm (1234567894=, *ARCOFGHIIKLMNIPARSTUVUXTI=®()/><33S2](LVa\N¥I# (123456789 +=,,%48CD
CBCDEFGHTIKLMNGSARSTUVWXYZE? (/> <3382 LIV aNnsdn  J123486739+= . s wABCOEFGHIIKLMNEPGRSTUYWNXY L= () /> <3382 { IV eNnd e  JI23456789%=0,#48C3E
CDEFGHIJKLMNGPGRSTUVWXYZ="()/><3:82][1/A\nstn (01234567894, ,+aBCDEFGHIIKLUNGPORSTUVHXYZS ()/><33S21[1va\nsrn 01234567894 =,,*ARCDIF
 DEFGHIJKLMNSPORSTUVWXYZ=*()/><€3237][LVa\n4sM  0]23456789 4=, #AdCOEFGHIIJKLMNOPORSTUVWXYZ="()/><32$2][(Va\nss¥ 31234557804 =,,#48CNEFG
EFGHIJKLMNSPGRSTUVWXYZ="()/><3382] [Lva\netw 0]1234567854=.*ABCDEFGHIJKLANSPARSTUVAXYZ="()1/><3382]11va \metn [1234567234=,,*48CNEFGH
FOHIJKLMNOPQRSTUVWXYZ='()/><33821 1 (VANO#IM 0123486780+, *ABCOEFGHIJKLHNIPARSTUYNAYZE (/> <3232 1 vaNndin 0123486733+=,,«A3CDEFGH]
GHIJKLMNOPORSTUVHXYZ=?()1/><3382]11VANA#E" 0123456785+~ o *ABCDEFGHIIRLUNIPIRSTUVNXYZS (1/><5382)[1v/a\ms¥n 0123456789 4=,,*ABCDEFGH]T
HIJKLMNOPORSTUYWXYZ="()/><33S2][1va\mtsn 0]122456789+~,,*ABCOEFEHIJKLMNOPURSTUYNXYZS ()/><3352](2va\nssm  J12345678G4=.,%43CITFONIJK
1ICLMNGPARSTUVWYYZ="()/><3382] [1va\nstd (01234367894, ,*ABCOEFGHIIKLANGPORSTUYWXYZ=2()/>«3252)[1Va\nska (1234567894~ ,*A3CDFGHTIKL
"IKLMNRPORSTUVWXYZ="()/><3:52](1va\assm 0123456789+~ *AICDEFGAIIKLMNOPORSTUVLXYZ="()/><is82]1 1 va\nssm (1234567394, ,%A3CDEFGHTJKLNM
KLMNIPQRSTUVWXYZ=*()/><3382][1va\mssn 01234367894~,,*ABCOEFGHIIKLMNIPURSTUVAXYZS®()/><3382])[1/a\nasn (01234367894=,,#ABCREFGHIJIXLMN
LMNOPORSTUVHXYZ="()/><3i282](iva\nsam 0123456789+~ , #ABRCDEFGHIJKLMNOPURSTUYNAYZ="()/><32a2]val\assn (123458789 +~,*A3CDEFGAIIKLMND
MNOPORSTUVWXYZ="()/><3i82] [ 1vA\mEEm 0]23456769+=, *ABCDEFGHIIKLMNBPURSTUVNXYZS"()/><5252)[1va\azsn ([1234367834=.,#ABCDEFGHIIKLMNAP
NSPQRSTUVWXYZ="()/><3282][1va\ntsm (0123456739 +=. *ABCOEFGHIJKLMNOPURSTUVWXYZ="()/><3352 14va\ntsn 0123455789+~ *03CDEFRATIIKL¥NBRQ
BPQRSTUYWYYZ=*()/><33S2111VaNnsEm (01234567894~ #ABCDEFGHIJKLMNOPURSTUVWXYZ 2 ()/><3352) [1va\radn 01234367894~ «ARCDEFGHIJKLMNIPAR
PORSTUVKXYZ="()/><3282]({va\ntam 0]23455789+=.,*A3COEFGHIJKLMNOPORSTUYNXYZZ ()/><3352](4va\ntau ]1234E56735+=.,*A3CDEFGHIJKLMNPPORS
QRSTUVWXYZ=*(1/><3352](1Va\nssM 0123456789 +=.¢*ABCDEFGHIJKLMNIPGRSTUVWXYZE®()/><32871(1vaNns4® 0]23436789+=0 *4RCDEFGHTIKLANGPARST
RSTUVWXYZ="()/><3:82] [ 1/a\nkEm 01234567894=,,+43COEFCHTIKLMNGPQRSTUYWAYZ="()/>€323S7]1(Lvarnssen 0123456735+=,,+43CDEFGHTIINLMNIPORSTY
STUVAXYZ=*()/><338211IvANAREN 0123456785 +=,,*ABCDEFGHIJKLMNDOPARSTUVAXYZ="()/><3382]111va\nsdY 01234567894 =.vABCDEFGHIIKLMNSPARSTYV
TUVWXYZ=*()/><3282111va\Assm (0153456789+=.,#ABCOEFGHI JKLMNBFURSTUVHTZZ®()/><32382]1(1va\n%am (0123456785+=.4*ARCIEFCHIJKLMNGPORSTUVW
UVNXYZ3®()/><3382]1[1Va\mats (0123456789 +=, ,¥ABCDEFGHIJKLMNOPURSTUVWXTI= ()/><3282){ va\nasn (]23456769+=.,*ABCDCFGHIJKLMNIPARSTUVWX
VWXYZZ2()/><3232]14va\nsam 0123455789 4=0 #ABCDEFCHI JKLMNOPORSTUVHXY L= ()/><3882] [ 1VANASa" 01234558739 +=,,*AdCDEFGHTIKLMNECORSTUVWXY
WXYZ=®()/><3382) [ LVa\NmSB# (1234567894=. #ABCOEFGHIJKLMNIPARSTUYMXYZ= ()/><3382][1va\nsas 0123436739¢=, waRCOEFGHIJXKLMNGPARSTUVWXYZ
XYZ2()/><33S7][sva\mopi (012343567894, *ABCOSFGHTIJKLENOPORSTUVWXYZ=Z()/><3282][1va\nstm 01234567394~ ,,#A3CLEFGHIIKLMNBPORSTUVHXYZ=
YZ2°()/><33821(3¢a\nkem  0]1234567894=.,#ABCDEFGHIIKLMNOPARSTUYAXYZ="()/><3282][Iva\asan 0123456783 4=, #ABCDEFGHIIKLMNOPORSTUVUXYZ S
120()/><3382) [ 3/M\as8% (123456705 +=,,#ABCOEFGHIIKLMNOPORSTUVHXYZS®()/><3382][ivAa\naan JI1234E5789¢=.o#ASCOEFGHIJKLMNIPORSTUVWXYZ="(
L 32()/><3382]1[14a\rksM (01234567694~ ,,*ABCOEFGHIJKLMNGPORSTUVHXYZ="()/><3382]1(1VAa\R3a% 0123456789+~, *ABCDEFGHIIKLMNOPQRSTUVAXYZ = ()
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*()/2€3882] [ iva\nsaM (01234567894~ *ABCOEFGHTIIKLMNOPORSTUVWXYZ=()/><3282] ivaNnadn 0123456789+~ ..*ABCOEFGHIIKLMNOPQRSTUVNXYZ=2( )/
()1/><3382][iva\nEEm (0123456789 4=,4*ABCDEFGH]IJKLMNOBPORSTUYNXYZ2()/><3382] (L va\nxam (1234567089 +=,,%ABCDEFSHIJIKLANBPQRSTUVWXYZ="()/>
V/><3382]11vANnEEn 0123456799 +=.,*ABCDEFGHIJKLMNOPORSTUYWXYZ=2()/><i282][iva\nssm (0)2345673G+=,,*ABCUEFGHIIKLMNGPORSTUYWXYZ=*()/>< =
/<3382 1 ida\mgdm  (0[23456789+~, . *ABCDEFGHIJKLMNIPURSTUVHXYZSY()/><3282](Lva\mssm (123456789 +=,*ABCDEFGHIIKLMNSGPARSTUVWXYZZ*{)/><3
><3352]1VAN\REEN 01234567089+, »ABCDEFGHIJKLMNOPORSTUVWXYLS®()/><3sa2][Lva\nksM (1234506785 +¢-,,*A3CUEFGHIJKLMNEPORSTUVWXYZ="()/><3s
L %3332]1[i1vA\mxsw (0]23456789+-.,#ABCOEFGHIIKLMNOPIRSTUVHIXYZ2()/><3332][ivA\nttm (123456760 +=,*ABCNEFGHIJKLMNAFURSTUVYWXYZ= {)/><3:
$3521[1vaN\mRgM (0123456789 +=,4*ARCDEFGHIJKLMNGPORSTUVNXYZ="()/><3282)LLiva\nssm (1234567394~ ,,*ABCOEFGHIIKLMNGPGRSTUVWYYZ=2()/><3252
S22 1VaN\nEEM (12345670894 =, 4 *ABLDEFGHIJKLMNGPURSTUYWIYZ=()/><3282 ] 1va\mssm (123456789 +=.*ABCREFGHIJKLMNGPARSTUYNXYZ="()/><32872]
S2ILL/A\A%EN (0123456789 +=,*ABCNEFGHIIKLMNOPORSTUVMXYZ="()/><3252) [ va\ntam (0123456789 +=.4*A3CDEFGAIIKLNNOPQARSTUVWAYZ="()/><3232])1
21[3Va\nsEM (0123456789 %=, *ABCDFFGHIJKLANGPARSTUVWXYZ=2()/><3282][i/a\nmatm (123456789 +=.,*ARCDEFGHIJCLMNOPARSTUVUXYZ=()/><32821(}
1{ivANmEEm (]23656789+~.,*ABCDEFGHIJKLMNOPQRSTUVWXYZ=2()/><3232 ][ va\nian (123456739 +=, *ABCUEFGHIJKLMNOPGRSTUVMWXYZ="()/><32521(1V
[1VANPEEm (123456789 ¢=0 y*ABCDEFRHIJKLMNGPARSTUYAXYZZ?()/><3382] [ va\mkkn (1236567894 =4*ABCPEFGHIIKLUNSPIRSTUVWXYZ="()/><3252]1[1ve
Ive\nEgm (0123456789 +¢=,*ABCOEFGHIJKLMNOPORSTUYWAYZ="()/><3i321[ivanatsn (0123456789 +=,4*23CNFFGHIIAKLMNOPARSTUVWYZS () />€325210vaN
Va\n3EN (123456789 +=, s *ARCDEFGHTIIKLMNOPURSTUVWXYZ= ()/><3262])(1va\masm (1234567894 =, 4 %ABCDEFGHIJKLMNGPARSTUVNXYZ=()/><3232)[2va\n
A\nd&W  0]234E6789 %=, *ABCOEFGHIJKLMNOPORSTUVWAYZ="()/><3282)[IvaNntam (]23456789+=,,%*acCOEFFHIIKLMNIPARSTUYWIYZ="()/><32a2] L va\ns
\n¥eM 0123456789 +=.,*ARCOEFGHIIKLMNOPORSTUVWXYZ2*()/><3382][1va\natn 0123456769+ =,,*ABCDEFGRIIKLMNGPURSTUYWXY222()/><3282] [1va\nx§
n¥PM 0123456785+~ 4 #ABCDEFGHIIKLMNAPORSTUVWXYZ="()/><3242) [ va\nesm (0123456789 +=.+A3CUEFGHTJNLANSPORSTUVHKYZ="()/><3282][ivVa\ntun
x%9 0123456789+ =, 4 *ABCDEFGHIJKLMNGPORSTUVWIII="()/><3382](Iva\nkidw (123456789 +=, (*ARCDEFGHIIKLMNGPORSTUYAXYZ?()/><i282] [ Lva\mian
BN 01234567894~ ¢ *ABCDEFGHIJKLMNGPORSTUYRXYZ=®()/>€3282)[Iva\ngsm (123456785 +=,4*ABCOEFRHIJKLMNSPQORSTUVWAY L= ()/><€32882]) [ va\ntan
® 0123456789+ =,,*ABCOEFGHIJKLMNNPARSTUYNXYZ="()/><3382]1[1va\nsam (0123458789 +=, *ABCDEFGHIIKLMNBPURSTUVWXYZ="()/><2282]1[1va\nekn g
D123456789+=,*ABCOEFGHIJKLMNGPURSTUVUXYI="()/><3232)[IvVAa\aEIm (0123456789 %«, 4*ABCOEFGAIJKLMNOPORSTUVWAYZI="()/><3282]( varnzam 0}
N123456789 4=, *ABCDEFGHIJKLMNOPURSTUVWXYZ="()/><2382][I7a\apam (0]23436789+=, *ABCDEFGHIIKLMMUPQRSTUVAXYZ=*{)/><182]1[1va\mgim Q]2
0123456789 +=, *ABCDEFGHIJKLMNGPQRSTUVWIYL=()/><32352) 1 Iva\n&dm (11234956785 +=,,*ABCDEFGHIJIKLANOPARSTUVNXYZ="()/><328 2] va\mssn 9123
123456789+~ ,,»ABCOEFGHIJIKLMNGPARSTUVWYYZS®( ) /><i382 1 (1vAaNmsEm 1234367834~ ,4*%ABCDEFGRIJKLMNIPARSTUVKXTZ= ()/><€5282])tva\nsgn []1234
23456789+~ ,*ABCDEFGHIJKLMNOPORSTUVWXYZ=*()/><3252)[IvAa\nsdm )]123455780+=, (*ABCDEFGHIJKLMNEPORSTUVWAYZ= () /><3s52](1va\ntsm 012345
3456789+~ , o+ ARCDEFGHIJKLMNOPURSTUYWXYT="()/><33i82]1(Lva\n22¥ (23456786 +=.,*ABCDEFGHIIKLANGPARSTUVWXYZ= ()/><€3382] L va\nstn (123456
4567394=, 4w ABCDEFGHIJKLMNBPQRSTUVWIYZ="()/><€3282)[1va\ndeW (123456739 +=, ¢*ABCDEFGHIJALMARPURSTUVWXYZ="()/><3287][Lva\mnesn Q1224557
S6789%=, o *ABCPEFGHIJKLMNGPARSTUVWXYZ="()/><3282)[IVA\mEEM 0123456789+~ *ABCDEFGHIIKLMNOPORSTUVUXYZ="()/><3382][va\nsem Q12345678
6789+~ o *ABCDEFGHIJKLYNBPORSTUVHWYYZ= () /><3252][ivaA\ntam (0]123456780+=, ,¥ABCLEFGHIJKLNNOPORSTUVNXYZS"()/><3382] ] va\nedm (1234567239
789+-. o *ABCDEFGHIJKLMNOPGRSTUYWNXYZ=()/><3352][Iva\msem 0123456789 +=, *ABCDEFGHIJKLMNIPIRSTUVWXYZS () /><3252][1Va\mtem (]2345€789¢
2394=,o*ABCOEFGHIJKLMNOPORSTUVHXYZZ2()/><3252][Iva\ass® 0123456789 ¢=, *ABCOEFCHIJKLMNOPORSTUVEKYZ="()/><2252])[1va\otsn 0123455786+~
O+= o *ABCDEFGHIJKLMNAPQRSTUVWXYZ=*()/><3382][ivarmsgm 0]1234567A5%=, #ARCDEFGHIIKLENGPARSTUVNXYZS®()/><3202)[iva\mstn (0123456789 +~,
+=. o *ABCDEFGHTIJKLMNOPURSTUYNXYZ="()/><32382) 1 I1Va\nam (123456789+=,+*ABCREFGHIJKLNNGPGRSTUVWXYZ="()/><3252][tva\nssm 0]2345678%+-,,
~eo*ABCDEFGHIJKLMNGFURSTUYWXYZ=2"()/><3382 [ iva\naim (]123456789+=, ,*ARCDEFGHIJKLMNGPORSTUVWXYZ="()/><3382][IVA\AIRN (]23456780 %=,
o *ABCDEFGHIJKLMNOPORSTUVWXYZ=(1/><3:82][iva\nssm (123456785 4=, *AACOEFGHIJKLYNOPORSTUVWAYZ= ()/><it87][Lva\ntsm (0]1234E6739¢~,,%4
~ o*ABCDEFGHIJKLMNOPQRSTUYWXYZ="()/><3382]1[Iva\asem (0123456789 +=, vABCDEFGHIJKLMNGPORSTUVWXYZ= 1 )/><3282][1VA\REEn 0N]123456789¢=,,.%A48
*ABCDEFGHIJKLMNOFARSTUYNXYZ=®()/><3382)[LvAa\n¥Im (123456789 ¢=, *ABCIEFCHIIKLMNCPARSTUVWAYZ=S ()/><3282][iva\nsem (0123456789 +=,4*A3C
ABCDEFGHIJKLMNBFARSTUVWXYZ="()/><3382)[iva\ngem 0123456789+~ ,,¥ABCDEFGHIIKLMNEPURSTUVWXYZ="()/><32S2][IvA\NIEd D1234567R89+~.+*4BCD
BCDEFGHIJKLMNBPORSTUVWXYZ=®()/><23232][lva\msam Q123456739 +=, *ABCDEFGHIJKLMNBPORSTUVKXYL="()/><3282) [ va\negh (]234356789+=.4*#3COE
CDEFGHIJKLMNOPQRSTUVWXYZ=*()/>€2282]) [{VA\n%EN (0123456789 +~. % 4BCDEFGHIJIKLMNOPARSTUYWXYZ="()/><3382]{Lva\nxEn (1234567894~ *ABCDEF
. DEFGHIJKLMNBPORSTUYWAYZI=®()/><3:82][Lva\atam (1234567385 +=,4*ACOEFGHIJKLMNGPORSTUVWXYZ="()/><32352) [ iva\ngsm (12345578G+=,,%aBCDEFG
EFGHIJKLMNOPORSTUVWXYZ= () /><3382] [ Iva\ndgM (0123456789 ¢=.o*ABCOEFGHIJKLMNOPURSTUVHXYZ="()1/><3382][1vAa\nsan (}23436789+~,,*ABCNEFGH
FGHIJKLMNOPORSTUVIWXYZ=®()/><33821[1va\asdn 123456780+~ ,,*ABCDEFGHI JKLMNOPORSTUVRXYZ= ()/><22362][1va\nsan (123456738 +=,,¥ASCDEFGHT
GHIJKLMNOPQRSTUVWXYZ= () /><iiSZ) 1 1vA\mSER (23456789 +=, *ABCDEFGHIJKLMNSPQARSTUVRXYZ=*()/><22871[iva\nggn (123456763 +~,,»ABCDEFGH]J
HIJKLMNOPORSTUVWXYZ=®()/><3382)[1va\ntsa 0123455789 +=,*ABCOEFGHIJKLMNOPORSTUVWXYZ= ()/><iis2][iva\ntssm 123455780 +~,,*28CIEFGHIIK
C TJIKLMNBPQRSTUVWXY2="()/><3282]1[ivAa\nstm (0]1234367RG+=, *ABCDEFGHIJKLANSPOARSTUVWXYZ= ()/><2382)[ivAa\nzém (0[2345678G+-.,*ABCDEFGHIIKL
JKLMNOPARSTUVWAYZ="()/><3382][iva\nkgm (123456789+=, ,*ABCDEFGHIJKLNNOPQRSTUVWXYZZ?(}/><5292)[|vA\ntew (1234567594, ,%*ABCOEFGHIIKLM
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00200 © 0 20210 4} BRU BPO24 - YES
CO0201 € 46 20200 42 BPT 2 TEST 2 WANTED
o202 € G! 80327 43 BRU BP1O ' .~ YES ’
00203 € 4G 20146 44 BPT 3 TEST 3 WANTED
00204 © 0! 01004 43 BRU BP23 - YES ‘
00205 C. 40 20040 46 BPT 4q _ TEST 4 WANTED
00206 € Q1 91067 a7 BRU BP30 __YES ~
002067 © G: 20177 45 BRU BPO2 RECHECK BREAKPBINTS
00210 © 76 231210 49  BPO2A LDA LIsT+2
00241 € 35 91201 80 STA TITLE+]
00212 ¢ 76 21187 51 LDA cL?
00213 € 3% 22113 52 STA CTEMPCT+1 .
Q0214 0 02 92650 53 PLPY 1.4 0
00218 C 12 41201 54  BPO2M MIW=* TITLE+I PRINT H
on2ls6 @ 61 21201 58 MIN TITLE+] FIRST 2,
002i7 1 00 92113 56 REDUCE TEMPCT+1 TEST Q
00220 € 0! 230215 87 BRU 3PO2M TITLE
00221. C 02 14000 §8 TePW
00222 © 40 21000 k) BRTHW
00223 © G! 90222 €0 BRU *=]
61 PRTH |
00224 © 40 12080 SKS 12060
00225 C 01 230224 62 BRU =
00z26 © 40 11080 63 PFTW 1
00227 C 43 01141 X BRM - ERRER ' : » A
65 PSPU 1,5 SPACE 5 LINES a
00230 (0215660 VFD 812/2143/8,86/65,3/4~1] ®
00231 C 02 22660 66 PLPW 1.4 ®
00232 € G2 14000 67 T8FW K
0233 C 40 21000 68 - BRTW A
00234 € 0 00233 £9 BRU k-] o
T 70 PRTW 1
“00235 © 40 12060 SKS 12080 P
00236 © 01 202358 71 BRU *=] i
| ~
g




g
o
00237 C 76 01168 72 LDA c131 ®
00240 C 35 21175 73 STA CIUNTIL W
00241 © 76 01236 74 LDA 3JTPTIL ol
00242 C 35 01234 75 STA BUTPUT o
60243 C 76 01237 76 LDA BPMINL ™
06N244 C 35 31235 77 STA &PMIN
00245 C 76 91221 78 LDA K1 ~ PRESET
00246 © 38 o121l 79 STA LIST+3 FIRST
00247 C 76 21222 80 LDA K1+l FRUR
00250 € 35 21212 81 STs LIST+4 ) LINES
0o2s1 C 76 91223 82 LDA Kl+2 -~ 8F
00282 0 35 91213 g3 STA LIST#+s : DATA
00253 € 76 01224 84 LDA K1+3 -
30284 © 35 01214 85 STA LIST+s
00255 C 76 01211 86 BPO2R LDA  LIST+3
00256 0 35 01230 2 &7 STA  DATA
ng287 ¢ 76 01212 88 LDA LIST+4 9|
00260 ¢ 35 01231 £5 STA . DATA#) . 7
TunsEl o 76 izl 9o e Ty -
Uu2%2 0 35 01232 S1 8TA DATA+2 Z,
00263 0 76 01214 g2 LDA  LIST+s %
G264 0 25 01233 93 STA DATA+3
00265 0 76 01234 94 LDA SUTPUT
(60266 C 35 90277 §3 STA BPO3
002587 ©C 76 01235 96 LDA GPMIN
00270 © 35 20300 57 STA BPO3+1 o
00271 © 76 01153 $3 LDA c3 , PRESET L83P COUNTER
06272 C 38 02123 99 STA TEMP -
0n273 C 76 011563 100 LDA c3z PRESET LB88P COUNTER
00274 C 35 02114 101 STA TEMPCT+2 .
00275 C 02 02650 102 PLPW 1.4 a -
o 103 PSCW 1.0 2
00276 002310460 VFD 812/2163/8+86/46,3/a~] D
Goe77 € 00 21000 104 B8PO3  PILE * PRINT LINE 8F TEST | &
00200 C U0 20000 103 PIF *e 2
_00301 i 00 292114 106 REDUCE TEMPCT+2 DONE 33 WIRDS o
gu30z ¢ 0! 20277 107 BRU BPO3 NG o
00303 € 02 14000 108 TOPW YES A
0304 C 40 21000 109 BRTW 3
¥
&




00305

01 00204

g
I
e 110 BRU w=] ©
111 PRTH 1 IS
00306 € 40 12080 SKS 12080 o
00307 © 05 2a3u6 112 BRU *=] w
00310 C 40 11060 113 PFTW 1 s
00311 C 43 9114} 114 BRM ERROR A
003i2 1 00 01175 115 REDUCE C8UNTI DONE wITH 132 LINES
00313 C 0! 203L6 116 BRU BPO4 NS
117 PSCW 1s1 YES
00314 (£0231450 _ YFD 812/21+3/B8,86/486,3/A=]
00315 € 0! 20201 113 BRU BPO2+2 TEST SREAKPOBINT 2
00316 0 63 230277 1195 BPO4  MIN BPO3
00317 © &% 2003U0 120 MIN BPO3+l
00320 1 GO 22123 121 REDUCE TEMP DONE 4 LE3PS
06321 Q 03 29273 122 BRU BPO3~-4 NE
0322 C 61 212!l 123 MIN LIST+3 YES
00323 C 61 a12t2 124 MIN LIST+4 -
00324 C 63 01213 125 MIN LIST+5 £
00325 C &) 21214 126 MIN LIST+s - H
00326 € 0! 20255 127 BRU BPO2R De NEAT SET 8F 4 5
00327 € 76 21218 123 BPLO  LDA LIST+7 SECOND TEST QO
CC330 C 35 01202 123 STa TITLE+? MSGE
00331 C 76 01154 130 LDa c4
00332 C 48 92118 131 STA TEMPCT+3
00333 C 02 226560 132 PLPW 1.4
(0334 C 12 41202 133 BPll  MlIkw TITLE+2 PRINT
00335 C 61 921202 134 MIN TITLE+2 SECEND
00236 | 00 2211§ 135 " REDUCE TEMPCT+3 TEST
00337 C 0l 00334 136 BRU BP11 TITLE
00340 © G2 14030 137 TGP W
00341 C 40 21000 133 BRTW o
00342 C 01 00341 139 BRU k=] &
140 PRTW 1 g
00343 C 40 12060 sKS 12080 ol
00344 € 0! 00343 141 BRU *m] P2
00345 C 40 11060 142 PFTH 1 Z
00346 C 43 21141 143 8RN ERROR .
144 PSPW 1e4 SPACE 4 LINES
00347 (0214660 VFD

812/2103/8+86/65,3/a=1

g200%90




4
00350 C 76 22230 143 LDa LISTI o
00351 © 35 02240 145 STA CHATIT o
p03%2 0 76 01153 147 LDA c3 o
00333 € 35 02115 148 STA TEAPCT+3 w
00354 ( 02 02660 149 : PLPW 1,4 N
00355 C 12 42240 150 BPl2  MIuWx CHATIT CHANNEL O TITLE
00356 0 61 02240 181 MIN CHATIT
00357 1 00 2211% 152 REDUCE TEMPCT+3
00360 C 01 00355 153 BRU BRl2
00381 © 02 14000 154 TOPW o
00362 O 40 21000 155 BRTW
00363 C 0! 533s2 156 BRU = %]
, 157 PRTW | .
00364 © 46 12060 8KS 12060
00365 € 01 390384 183 BRU e
00366 C 40 11080 189 PFTW 1
00367 0 43 21141 160 BRY ERRAR .
L L 161 PSCW . 140 s L 7
00370 0210460 VFD 812/21+3/3,86/45,3/a=1 H
00371 C 76 02231 162 LDA LIST1+1 Z
00372 0 35 32241 163 STA CHATIT+] Q
00373 C 76 01153 164 ~ LDA c3
00374 € 35 02115 163 STA - TEHPCT+3
60375 ¢ 02 02660 166 PLPA 1.4 : .
00376 C 12 42241 167  BP13  MIws CHATIT+1 CHANNEL | TITLE
00377 C 61 32241 168 MIN CHATIT*1
00400 1 00 02118 169 REDUCE TEMPCT+3
00401 C 0! 00376 170 BRU BP13
po402 © 02 14000 171 CTHPW
00403 © 40 21000 172 BRTW
00404 C 0! 90403 173 BRU *a] la
' 174 PRTW 1 8
00405 C 40 12060 SKS 12080 ®
00406 C 01 204058 175 BRU *el S8
00407 C 40 11060 176 PFTW 1 z
00410 € 43 0114l 177 BRM ERROR o
A 179 EPTW 1
00411 € 40 14060 SKS 14060 &
00412 C 43 20642 179 BRM _BP19A CHANNEL 7 TRUE o
&




189

g
‘D .
A PSCW 1ol o
00413 0QC2314s0 VFD 812/21+3/8,86/46,3/4a=1 o
00414 ¢ 76 02232 18t LDA LIST1+2 o
60415 € 35 22242 182 §TA CHATIT+2 w
00416 C 76 31183 183 LDA c3 -
00417 © 35 22115 164 STA TEMPCT+3
00420 2 02 22680 185 PLPW 1,4 _ _ T
00421 ©C 12 42242 186 BP14 MIWw CHATIT+2 © CHANNEL .3 TITLE
00422 C 6] 32242 187 MIN CHATIT+2 L ‘ .
00423 | po 2211s 188 REDUCE TEMPCT+3
00424 ¢ 0! 20421 183 BRU  BPL14
00425 © 02 14000 190 ToPwW
00426 © 40 21000 191 BRTW
00427 © 0! 20428 192 BRU *=]
193 PRTW 1
00430 © 40 12060 SKS ' 12060
00431 © 0! 20430 154 BRU *x=] -
00432 0 40 11650 185 PFTW 1 |t
00433 0 43 21141 196 BRM ERROR H
167 EPTW 1 Z
00434 0 40 14060 5KS 14060 ‘ O
00435 © 43 00642 198 BRM BPlsA - CHANNEL 7 TRUE
195 PSCW 1e2 : '
00436 (002312460 VED 812/21+3/3:36/46+3/a=1]
00437 € 76 02233 200 LDa LIST1+3 '
00440 ( 35 02243 201 8TA CHATIT+3
00441 © 76 21153 202 LDA c3 .
0Qg442 © 35 02115 203 STA TEMPCT+3 '
00443 C 02 22680 204 PLPW o4
N0444 © 12 42243 208 BP}S MIW#* CHATIT+3 » CHANNEL 3 TITLE
00445 0 61 02243 206 MIN CHATIT+3 - al
D0446 | 00 92118 207 REDUCE TEMPCT+3 ' ®
00447 € 0 20444 208 BRU BP15 i
On450 € 02 14000 209 . TOPW. i
00451 € 40 21000 210 _BRTW >
00452 € 01 204s1% 211 BRU #m] o
' 212 PRTW 1 )
Q0483 C 40 12060 ' 8KS 1206Q
00454 C 0 20453 213 BRU *=]

- g200%90




o
o
00455 C 40 11060 214 PFTW 1 ®
NG486 C 43 01141 218 BRM ERRIR )
215 EPTW 1 o
00457 C 40 14060 §KS 14060 o
00460 € 43 20642 217 BRM BP154 CHANNEL 7 TRUE N
218 PSCW 1.3
00481 (00213450 VFD 812/21,3/8,86/45,3/4a=1
po4se2 C 76 22234 219 LDA LIST1+4 :
0N463 C 35 02244 220 STA CHATIT+4
004549 C 76 01153 221 LDA c3 i
00488 © 35 02115 z22 sTA TEMPCT+3
D466 C G2 92680 223 PLPW 144
00467 0 12 42244 224 BP16  Mlw= CHATIT+4 CHANNEL 4 TITLE
0n470 C 6! 22244 225 MIN CHATIT+4
00471 1 00 42118 226 REDUCE TEMPCT+3
co472 C 01 00467 227 BRU BP18&
00472 C 02 14000 228 TOPW \ T
Gn474 0 40 21000 _22% BRTW . 7
00475 ¢ 0! 50474 230 BRU *m] H
231 PRTW 1 2
_0Nn476 0 40 12060 SKS 12040 Q
QO477 © 0! 00476 232 BRU *=]
0oss0 € 40 11060 233 PFTW = 1
npsal 0 43 31148 234 BERM ERRER
: 235 EPTW 1
060502 & 40 14060 8KS 14060
NOSO3 0 43 20642 236 BRM BP134A CHANNEL 7 TRUE
257 PSCW 1+4
00504 (£02:4450 ‘YFD B12/21e3/58486/4643/A=)
_00505 G 76 Q02235 238 LDA LISTL1+8
00506 © 35 022485 239 STA CHATIT#+3 a
00sS07 0 76 211583 240 LDa c3 o
0nS10 € 35 232115 24} STA TEMPCT+3 §
00811 C 02 02680 242 PLPW 1.4 9
0DBl2 C l2 42248 243  3P17  Mluw CHATIT#+sS CHANNEL & TITLE
00513 ( 61 02245 244 MIN CHATIT#§ Z
Go5i4 | 00 22115 245 REDUCE TEMPCT+3 :
U0s15 C 0! 20812 246 BRU BP17
GoS516 ¢ 02 14000 247 ToPW

€g200%90



00517

40 21000

ngss7

2
[
,c 243 BRTW o
00520 € 0l 20517 249 BRU *e=) o
_ 280 PRTM 1 o
a0521 C 40 12060 8KS 12060 -
00822 © 0! 5052l 281 BRU *=] IN
00523 0 40 110860 252 PFTW 1
00524 € 43 01141 253 BRM - ERROR
A ' 254 EPTW 1
00525 0 40 14050 SKS 14960
00526 C 43 00642 255 BRM BP19A CHANNEL 7 TRUE
: 256 PSCW 15
_00%27 002184806 NYFD = B12/21+3/B.86/46,3/a=1
00530 ¢ 76 32236 257 LDA LIST1+6
paS531 € 35 72248 258 STA CHATIT#+6
ROB32 0 76 01133 2589 LDA c3
00533 ¢ 35 02115 260 STA TEMPCT+3
00534 C 02 022650 261 PLPW 1,4 .
_OGS35 0 12 42246 262 BP}8  MIW*  CHATIT+S CHANNEL 6 TITLE £
00536 © 61 92246 263 MIN CHATIT+s ‘ H
005837 1 00 02115 264 REDUCE TEMPCT+3 2
00540 C 0) 0053% 268 BRU 8P18 Q
Q3541 C 02 14000 266 THPW
00542 € 40 21000 267 BRTW
00543 0 0} 20542 268 BRU *=]
269 PRTW 1
00544 0 40 12060 : SKS 12060
00548 C 03 53544 270 BRU =]
Q0546 0 40 11080 271 PFTH 1
00547 € 43 01141 272 BRM ERRER
273 EPTW 1
00SSD C 40 14060 SKS 14050 a
0581 £ 43 30642 274 BRM BF194A CHANNEL 7 TRUE o
: 275 PSCH 1e6 : ol
00552 C0216450 o VFD B12/21+3/8+86/4643/a=1 o
00558 0 76 02237 276 LDA CLISTL#+7 ™
00554 £ 35 92247 277 STA CHATIT+7. Z
DUSSE © 76 01153 273 LDA c3 ‘
03556 € 35 22113 27% STA TEMPCT+3 o
0 280 PLPW 1e4 N
Ay
&

02 32660




H
V]
pOS60 © 12 42247 281 BPLl9  MIww CHATIT+7 CHANNzZL 7 TITLE o
00551 € 61 02247 Z82 MIN CHATIT+7 0
00862 1 00 2211% 283 KEDUCE TEMPCT+3 9
00563 © C! 20550 284 BRU BP9 w
GDS564 0 02 14000 283 TEPW M
0585 © 40 21000 286 BRTW
00566 C 0! 008565 287 8RU *e]
288 PRTW 1
00557 © 40 12060 - SKS 12060
Q0570 € 0! 025a7 289 BRU *=]
00571 C 40 11060 2%0 PFTH |
nN%72 0 43 01141 261 BRM ERRAR
292 EFPTW 1
onS73 € 40 14080 SK8 14080 _
00874 Q 43 20642 263 BRM BP19a CHANNEL 7 TRUE
‘ 254 PSCW 17
C0875 Q0217440 VFD B12/21+3/8,56/46,3/4=1 =
Q00576 C G2 22660 265 PLPM 1.4 . %
QD577 ¢ 02 14000 298 THPW H
- GOEN0 G 40-2f0a8 — —2%7——  — BRTW — Z
008Nl G 01 20800 298 BRU *=1 A ™ Q
2995 PRTH i
0Us02 C 40 12060 : SKS 12060
DCED3  C 01 20662 300 BRU *e]
GO6C4 € 02 22650 acl PLPW 1e4
302 EPTW 1
U06QS  C 40 14080 ELe) 14050
DOER6 C 0! 00613 303 BRU *eS
00607 € 71 21170 304 LDX E)
00810 © 12 41327 305 MW CHAZF
00811 C 4 20610 306 BRX *=] a
go&l2 © 01 20616 307 BRU *+4 )
00613 £ 731 21170 308 LDX M3 Y
Ug6l4 ¢ l2 41335 309 MIW* CHa&7T 2
00615 © 4% 20614 310 BRX *=] o
00616 0 02 14000 311 TOPW o o o
L0617 € 40 21000 212 BRTW :
0620 C 0) 20617 313 BRU *=1 K
314 FRTW 1 S
(]
O\
&




o
[
oos621 ¢ 40 12050 sK& 12060 o
pU622 € 01 90621 315 BRU *e] p
316 PSCW 1,0 Iy
00623 00210460 VFD 812/21+3/B,86/46,3/a=] =
G624 © 02 02680 317 PLPW 144 hy
00625 € 02 14040 318 TaPW
319 PRTu 1
00626 C 40 120860 . SKS 12060
00827 © Q1 30626 329 BRU *=]
00630 © 02 22641 3zl TYPW 1.4
Q0631 © 71 91171 322 LDX Ms
pp&32 € 12 42323 323 MIW=* CHAM CHANNEL MESSAGE
00633 0 4] 51632 324 BRX *=]
00634 0 12 21166 32s MIW CR4
00835 C© 02 14090 326 TSP
00636 C 40 21000 327 BRTM
0N637 0 0! 20636 323 BRU *m -
00640 ¢ 00 0004l 329 HLT 5
00641 C 0! J0€35 330 BRU BP19B H
ou&42 € 0O 290u0 331 BP15A PIE =z
00643 0 02 22660 332 PLPW 1.4 Q
0u64d ¢ 731 01172 333 LDX M12
00645 0 12 413352 334 MW CH7T
00646 C 4. 00645 338 BRX *=1
DU647 ©C 02 140u9 335 TaPW
00650 © 40 21090 337 BRTW
006&51 C 0! 25650 338 BRU *- ]
339 PRTW
00652 C 40 12060 8KS” 12060
00653 C 0! 20652 340 BRU *e]
D064 C 51 20642 341 BRR BP13A a
00655 C 76 71220 342 BP163 LDA LIST+10 &
00655 C 38 01205 343 STA TITLE+S o,
00ES7 O 76 01153 344 LDA cs - K]
0n660 € 35 N2122 348 STA TEMPCT+8 o
. 346 PSCW 1s1 )
00661 CO2i11460 VFD 812/21+3/8.,06/45,3/a=1 :
G0662 € 02 32680 347 8P1SC PLPW 1.4 b
N0663 .0 12 41205 348 MIWw TITLE+S TITLe B
~
o




00664 C© 61 21205 349 MIM TITLE+S
006568 1 B0 202122 3s0 REDUCE TEMPCT#+3
00E66 C 01 2n&s62 381 i CBRU 8P190
00667 Q 02 14000 382 TP W
00673 ¢ 40 21000 383 BRTW
00671 C 0§ 29670  3%4 BRU ]

38% PRTW 1
00&72 € 40 12065 3K 5 12080
00673 C Ol 0n672 388 BRU *e=]
G0K74 ¢ 40 110e0C 387 PFTW |
00678 C 43 21141 353 BR M ERROR
Q676 C 76 21138  3RY LDa c7
QRE77 0 3% 22122 KT 3¥ 5Th TemPCT+3
00700 © 76 41240 361 BPL193 LDAx SPACE
00701 © 35 90722 362 STE BPLSF
00702 € 35 30741 363 STh BPLYF
00703 © 35 0070 364 ST4 BRLISE
00704 C 76 41251  36% LDA= SPM3G
00705 € 38 21227 365 STA MaPaCZ

- 367 PSFA Ly -

00706 (0214660 VFD Bl2/72143/5,86/80
gO707 © 02 02650 368 PLFW 1+4
‘no710 € 7% 211s7 363 LDX ®4
00711 € 12 412247 370 MIkw ¥SPACE
¢o712 © 41 20711 371 BRX ]
00713 © J2 140G06 372 TeFW
60714 C 40 21040 373 BRT W
00715 © 01 D50714 374 BRU *e]

375 PRTW |
go716 € 40 12080 8KS 12050
00717 € 0! In71é 376 EBRU *e]
00720 C 40 11060 377 PFTW 1
D0721 © 43 911ey 378 BR W™ ERASR
ga722 © 00 20000 379 BP19E PIE *x
00723 C 02 22660 380 PLPW 1.4
G0724 € 7! 21171 .38} . - LDX M6
Gd725 C 12 252064 362 Mlw MiG+]
‘00726 C 41 007¢% 383 BR X *=
00727 C 71 21157 384 _ LDX M4

&F
PAPER
SPaCe
TFEST

23/ 4=-1

FIRST
PAPEX
3PACE
TITLE

veIQ 11 °98d

DNI LSIT

*ON dofeien

g200%90




v
[
00730 © 12 41227 385 MIkw MSPACE SECBND ®
00731 © 41 020730 366 BRYX *=] PAPER =
00732 0 02 14000 387 TaPw sPace o
00733 © 40 21000 388 BRTW TITLE n
00734 C 01 30733 389 BRU x=] Y
390 PRTW
00735 C 40 12060 8KS 12060
00735 € 0! 2073% 391 BRU *e]
7 4 6 3 PFTW 1
00740 C 43 7114l 393 BRM - ERROR
00741 © 00 20000 394 BPISF PLE Tk
00742 © 02 92660 39S 2 PLPW 1.4
00743 € 71 21172 396 LDX Mi2
00744 € 12 22064 397 MIW MSG+1
00745 C 41 0p744 398 BRX *=]
00746 C 71 51167 399 LDX M4
00747 C 12 41227 4090 MIW® MSPACE THIRD .
00750 C© 41 00747 401 BRX *e-] PAPEK ol
00751 © 02 14000 402 TOPW SPACE H
00752 C 40 21000 403 BRTW TITLE 2
00753 0 03 09752 404 BRU *=] Q
, 405 PRTW .
00754 C 40 12080 SKS 120560
00755 0 01 90754 406 BRU *=]
00756 0 40 11060 407 PFTH |
00757 C 43 21141 408 BRM ERROR
0070 € 00 00000 409  BP1SG PZE *
00761 © 02 22050 410 PLPW 1.1
Q752 0 12 02064 411 CMIW MSG+1
00763 © 02 14000 412 2 TePW
00754 € 40 21000 413 BRTH a
00765 € 01 20764 414 BRU *=1 ®
. 41 PRTM ] P,
00766 C 40 12080 SKS 12060 0
007587 C 0! 00766 416 BRU *=] o
00770 © 61 01240 417 MIN SPACE o
00771 _C-71 91170 413 LDX MS :
"G0772 O 61 01251 419 MIN SPMSG =
00773 © 4 20772 420 BRX *=1 g
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C 0l 31038

]
[\
81037 456 BRU k] @
01040 C 40 11060 457 PFTW ] N
01041 C 43 2114} 458 BRM ERRIR o
' 489 PSCW 1.0 -
01042 (0210440 VFD 812/21+3/B+,66/4543/A=] Ny
01042 ¢ 7! 21174 460 LDX M33 eDD
01044 € D2 22640 961 PLPW 1+4 NUMBERED .
0104% 0 12 22188 4€2 MIu M3G7 LINES
_Qi0A8 © 41 21043 4€3 BRX *e] L 8F -
Ol047 C 32 14000 464 TOPW - TEST
01030 ¢ 40 219400 a5 BRTW . o
_ 01381 2 233 31620 466 BRU *e]
467 PRTM 1 _
01652 € 40 12060 - SKS 12080
01053 & 9! 31052 464 BRI *=1
0loS4 C 40 11060 469 FFTW 1
GloSS € 43 2114} 470 BRM ERRaR 5
' 471 PSCH 140 |
01056 C02104s0 VFD B12/21+3/Bs86/46,3/4=1 =l
Glo57 1 0O 22117 4§72 RERBUCE TEMPCT#+3 Z
01060 0 01 21027 a7 BkU BP22 Q
01081 © 02 22650 474 PLPW 1.4
Cib62 © 02 1403C 4975 ToFW
. - 476 PRTW i
01083 C 40 12080 sKS 12060
ul064 © Gl 31063 477 BRU *=]
_ 478 PSCY lel
Cl068 CQ2:1460 VFD 812/2143/3,86/456,3/4=]
0lues € 0! 00208 479 BRU BPO2+6
01057 C 76 21217 4R0  BP30  LDA LIST*3
01070 € 35 01204 481 ST TITLE#+4 a
61071 € 76 31187 482 LDA cL7 o
glo72 € 3% 02120 453 STA TEMPCT+6 8
0l073 © G2 02660 484 PLPW 1.4 - PRINT 2
0lu74 ¢ 12 41204 465  BP31 Mll* TITLE+4 FOURTH >
GlB78 € 631 231204 486 MIM TITLE+4 TEST o
01076 1 00 02120 487 RENUCE TENPCT+s TITLE o
GlG77 € 01 01074 488 BRU BP31 pod
01190 "¢ 02 14040 489 TaPW s
1R
o
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. o
01101 ¢ 40 21000 499 BRTW X
01162 € 0! D10l 491 8RU *e] —_
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SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIPTION
Catalog No. 074001

IDENTIFICATION:

AUTHOR:

ACCEPTED:

COMPUTER

CONFIGURA TION:

PURPOSE:

PROGRAMMED

OPERATORS:

STORAGE:

TIMING:

USE: 1.

42 KC Magnetic Tape Test
A. W. England, SDS

13 May 1963

All SDS 920 systems and any 910 with a typewriter which
have one or more magnetic tape units connected to the W
buffer.

To provide a simple and easy means for initial checkout
and testing of 42 KC magnetic tape units.

None.

The program occupies 587 words from 400g to 1512g. It
uses the HELP Word Output Subroutine located at 200g.
The area from the end of the program to the end of
memory may be used as input and interlaced output
record image.

The program is sufficiently fast to keep the tape operating
at full speed for all operations.

LOADING

To load the program, insert the paper tape in the paper
tape reader and follow the normal FILL procedure,.

When it is loaded, the light on the typewriter will indicate
that the program is now under operator control.

REGAINING OPERATOR CONTROL

If at anytime the operator should lose control of the
program he may return it to the keyboard mode by
moving the RUN-IDLE-STEP switch to IDLE, pressing
START, moving the switch to STEP and then to RUN.
If for some reason location 0001 is destroyed he may
execute a BRU to location 400 to return control to the
keyboard.

CONTROL FUNCTIONS

The following list contains a call letter for the various
control functions the program will perform. These may
be typed anytime the light on the typewriter is lit.
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USE: (cont.) 2.1 PARAMETER CONTROL

These functions cause the program to set up the various
parameters for the tests which will follow.

2.1.1 P, Set Pattern

The previously typed 8 octal digits are set up' as the
pattern for writing operations.

2.1.2 L, Set Record Length

The previously typed octal number will be established as
the record length for all subsequent test operations. For
write operations it determines the number of words to be
written. For read it determines the maximum number of
words which will be stored in memory. The maximum
length record is 7777g (4095). If a larger number is
entered it will be reduced to this maximum.

2.1.3 U, Set Unit Number

The previously typed octal digit is used to identify the
logical tape unit number which is to be tested. The
program adjusts all tape unit addressing instructions
accordingly.

2.1.4 C, Set Record Count

The record counter is incremented by one every time
the program passes a record in the forward direction,
and decremented by one for the reverse direction.
After a rewind it is cleared to zero. This control
function with the letter C is provided so that the user
can reset this counter whenever he wishes to start a
series of operations for which a count is needed. The
previously typed 8 octal digits will be saved as the new
record count.

2.1.5 Z, Set Parity

If the preceding digit is even the program converts all
read and write EOM's to the BCD even parity mode. If
the digit is odd it converts all read and write EOM's

to the binary odd pirity mode.

2.2 TAPE OPERATION CONTROL

2. 2.1 Breakpoint Functions

Breakpoints 1, 2 and 4 apply generally to all tape
operations. Breakpoint 3 is used when writing,
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USE: (cont.)

2.2.3

2,2. 4

BP | RESET: Continuous operation. The operation will
continue as long as this Breakpoint is
RESET or until the end of tape is reached.

SET: Stop continuous operation. If initially
SET do only one operation.

BP 2 RESET: Perform all operations without stopping
between records.

SET: Stop after each record.
BP 3 RESET: Write normally.

SET: Write a continuous record as long as
this Breakpoint is set,

BP 4 RESET: Stop if a read or write error occurs.
SET: Do not stop on a read or write error.
W, Write

The previously set pattern will be written as a record of
length indicated by the L function. Records will be
continuously written as long as Breakpoint 1 is RESET.
If Breakpoint 3 is SET one long continuous record will be
written. If Breakpoint 4 is RESET and a write error
occurs, the program will halt and print WRITE ERROR.
If Breakpoint 4 is SET the error will not cause a stop.

If the tape is situated on the end of tape marker the
write routine will write a Tape Mark to signify end of
file, then type END OF REEL, and return to keyboard.

I, Write with Identification

This function is the same as Write except that the
record count number is written as the first word of the
record. This provides a unique identification word for
each record. The record count word is inserted as the
first word of the image so no additional words are added
to the record.

R, Read

The next record on the selected tape unit will be read
into memory. If the record is longer than the preset
record length, the program will skip the extra words.
If the skip remainder of record operation is not
functioning and additional Il interrupts occur, the
program will count these and print the count at the end
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USE: (cont.)

of the record. As long as Breakpoint 1 is RESET the
program will read records sequentially until an end of
file or the end of tape is encountered. If Breakpoint 2 is
SET, the program will stop the tape after each record;
otherwise the tape will run without stopping.

If a read error occurs and Breakpoint 4 is RESET, the
program will stop and type READ ERROR. If BP 4 is

SET, the program continues.

B, Backspace

If the input number previous to the B is cleared to zero
by a carriage return then the selected tape is backspaced
one record at a time as long as Breakpoint 1 is RESET

or until the load point or an end of file is encountered. If
the input number previous to the B is non zero then it is
decremented by one after each backspaced record and the
backspacing operation is terminated when it reached zero.
The counted backspace may also be stopped on Breakpoint
1, the load point, or an end of file. If Breakpoint 2 is
reset, the spacing will proceed without stopping between
records. If Breakpoint 2 is set, the tape will be stopped
after each record spaced and then restarted to continue
over the next one.

S, Space Forward

Space forward is the same as backspace except that it
will also stop when the end of tape is reached.

X, Search-Forward

The selected tape is searched forward using the read-
scan mode until a record is found whose first word is
equal to the previously typed octal number. When the
record is found it is read into memory. If an end of file
or the end of tape is encountered before the record is
found the tape is stopped.

Y, Search Reverse

The selected tape is scanned backward until a record
is found whose first word (last word scanned over in
reverse) is equal to the previously typed octal number.
If an end of file or the load point is encountered before
the record is found, the tape is stopped.

D, Rewind

The selected tape is started in a rewind and the program
returns to keyboard control.
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USE: (cont.)

2.2.10

2.2.11

2,3

2,3.1

2.3.2

E, Erase

This function is similar to write except that instead of
writing information, it erases tape for a distance equal to
the specified record length,

F, Write End of F'ile

A tape mark is written on tape to indicate End of File,
The record counter is not incremented by the operation.
The operation may be executed even though the tape is
on the end of tape conductive leader.

OUTPUT CONTROL
After the tape has been read or moved by some other
operation, the results may be inspected using the follow-

ing control characters.

N, Tape Record Count Number

The program will type the current contents of the
record counter,

T, Type Record Read

If the number of words read was less than or equal to
the preset length, the program will type: RECORD
LENGTH < OR = LLLL, where LLLL represents the
record length. If the number of words read exceeds
the present record length, the program will type:
RECORD LENGTH > LLLL,

After typing one of these messages the program will
begin to type the record image in octal numbering each
eighth word in octal. This output will continue until
either Breakpoint 1 is SET or until the entire record is
typed.

If Breakpoint 1 is SET when the T key is struck only
the record length will be typed.

STATUS AND ERROR MESSAGES

The following messages will be typed by the program to
inform the operator of the status of the tape operation:
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USE: (cont.)

3.

1

WRITE ERROR

This indicates that the program detected a write error
and Breakpoint 4 was RESET. The tape is stopped and
the program returns to keyboard control after typing.

READ ERROR

This indicates that the program detected a read error
and Breakpoint 4 was RESET. The tape is stopped
and the program returns to keyboard control after

typing.
SKIP REMAINDER OF RECORD ERRORS: nnnnnnnn

This indicates that the record read was longer than the
preset record length and that when the program attempted
to ignore the remainder of the record, it still received
Il interrupts. The number of interrupts is indicated by
the octal number nnnnnnnn. Control returns to the
keyboard after typing. This error stop may not be
disabled by Breakpoint 4.

FILE PROTECT ON

This is typed whenever the user asks for a write or
erase operation on a tape which has the file protect
ring removed. After typing the program returns to
keyboard control. :

END OF REEL

This indicates that a forward operation has reached the
end of tape.

LOAD POINT

This indicates that a reverse operation has reached the
beginning of tape.

TAPE MARK
This indicates that a read, scan, or space operation
has encountered an End of File record as indicated by

the reading of a Tape Mark.

FUNCTION SUMMARY

In the calling sequence the small letter d is used to
denote an octal digit.
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USE: (cont.) 4. FUNCTION SUMMARY (cont.)

Function Description

Clear digit accumﬁlator Carriage Return
Set test pattern word ddddddddP
Set record length ddddL
Set logical tape unit number | dUu
oW Set record count number ' ddddddddC
Set to even parity (BCD) ﬁ‘Z
Set to odd parity (léinary) ‘ 1z
Write w
Write with recor.d count ID | | I
Read R
Backspace , B
Backspace by count (octal couﬁt) B
Space forward , S
Spaée forward by count (octal count) S
Search forward and read ddddddddx
Search reverse '  dddddddd Y
Rewind ” : | D
Erase E
Write end of file F
Type record count number N

Type recard read T
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METHOD:

Each functional routine is essentially independent of the
others and attempts to accomplish its operation in as
straight forward a manner as possible. The program
attempts to prevent the tape from running off the reels
in either direction. By using the write end of file
operation, sections of the tape can be set off for further
test without having to work from the beginning of the
reel on every pass. l

At the start of every routine, the status of the tape is
tested and if the operation obviously cannot be accom-
plished the program does not attempt it. No reverse
operation will be started if the tape is at the load point.
No forward operation except write end of file will be
started if the tape is on the end of reel marker. No
write operation is attempted if the file protect is on.

All reading, spacing and searching operations will be
unconditionally terminated when an end of file is
encountered.
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* % % % %

00200

00400
0001
00402
00403
Y
00u0S
0006

00407
00U 10
oou11
0012
00y 13
00y 1y

oou15
oou16
oou17
00u20
oou21

oou22
oou23

oou2y
oou2s

910 &R 920, W BUFFER ONLY,

A. W, ENGLAND,

76
35
02
02
02
32
75
66
75
T1
T0
ul
01

67
75
67
36
o1

ué
01

00 00000 NONOOOOOOOOOO

00200

00525
00001
00000
20004
02001
00012
00012
20011
oou2y
oou2s
oous1
oou12
uous1

20006
00016
20003
00016
o0ou05

30003
o0u20

07700000
TTTT7755

wWesS
START

CONA

CONA1

DIGIT

CLEAR

c1
ce

BSS

LDA
STA
DISW
DIR
RKBW
WIM
LDB
RCY
LD8
LDX
SKM
BRX
BRUx

LCY
LDB
LCY
ST
BRU

CLR
BRU

ecT
DEC

128

GOCONA
1 :

1.1
T

T

9

c1

c2 |
CTBL+19,2
=1
CTBL+19.2

6
ACCUM
3
ACCUM
CONA1

DIGIT+3

7700000
-19

WORD QUTPUT SUBROUTINE

SET CONTROL RESTORE
KEYBOARD CONTREL ENTRY
SCAN FOR CONTROL CHARACTER

GO TO CONTROL ROUTINE

ACCUMULATE eCTAL DIGITS

CLEAR DIGIT ACCUMULAT®ER



oou26
oou27
00u30
oou31
oou32
oou33
ooy3u
oou3s
oou36
oou37
oouuc
oouu
oouuz
oouu3
oouuy
oouus
oouueé
oouu?
oouso
oous1

(s NoNeoNoNoNeNoNeNoNoRoNoNeoNoNo e oo NoNe

22
23
2u
25
26
31
u3
us
uv
51
62
63
6u
66
67
70
(A
52
12
00

CONTROL ROUTINE LINKAGE TABLE.

00705
01203
01107
o113
01163

oous2

01206
01371
01200
00556
00732
01271
0123u
oous3
00770
01051
01251
oou22
0oouo0s
o0u1s

CTBL

PAGE

N<YXEC-AWNVDIOZr~MmMmoow

2 oF 2u

BOO
coo
DOO
EOO
FOO
100
LOO
NOO
POO
ROO
SO0
T0O
uoo
WOo
X00
YOO
200
CLEAR
CONA1
DIGIT

CATAL®G NO&, 0TuOO1.
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*

* WRITE ROUTINES,

*

* WRITE RECEORD COUNT AS ID FOR EACH RECERD,

*

oouys2 0 71 00023 100 LDX ZER® Te RISW2]

*

* WRITE RECORDS OF TEST PATTERN ONLY,

* : o

oous3 0 37 01510 WwOoo STX SW2 S(Sw2l

oousu 0O 76 01500 LDA PATT GENERATE PATTERN
oouss O 71 01503 LDX NEGLEN IN RECBRD IMAGE
oousée 0O 35 ui1512 STax ENDIMG

oous7 O u1 00usSe BRX b=

ooueC O u3 01120 CONB BRM TRSUBR TAPE READY

O0ouel 0 23 01477 EXU ETT ON END ©F TAPE

O0uez O 01 01163 BRU FOO YES, WRITE TAPE MARK
O0ue3 0 23 O1uTS EXVU FPT N®. IS FILE PROTECT ©N
OOuey O 01 01160 BRU CONU YES

O0ueS O 23 01uT6 EXU BTT ON BEGINNING OF TAPE
00u66 O u3 005u1 BRM ERASE YES, ERASE LEADER
O0us7 O uUO 20100 CONC BPT 3 NO, WRITE CONSTANT RECERD
o0u7C O 01 00526 BRU w20 YES

oou71 O 76 01506 LDA RC N6

oout2 0 53 01510 SKN SW2 WRITE WITH ID

oou73 0 35 01513 STA IMAGE YES

oou7y O 02 50000 CIL N8, C8CK INTERLACE
oou7sS 0 23 01504 EXU SHIB SET HIGH BITS

oou76e O 13 01505 PeT LDIL LOAD INTERLACE

oou7T7T O 23 0O1u63 EXU WT START TAPE

00500 0 23 01u7Y w30 EXU ETT END 6F TAPE ENCOUNTERED
00501 O O1 00657 BRU CONE YES

00502 O uo0 12610 TGTW Ne, GAP

00503 O 01 00505 BRU *+2 YES

00504 O 01 00500 BRU =l Ne

00505 O 61 01506 MIN RC COUNT RECeRD

00506 O u0 20010 BETW WRITE ERRGR

00507 O uo0 200u0 BPT u YES, IS ERROGR STeP ALLOWED
00510 O 01 00515 BRU wio Ne.Ne

00511 O u3 01124 BRM BRSUBR YES, BUFFER READY
00512 O 76 01427 LDA EM1LeC PRINT ERROR MESSAGE
00513 O 71 0O1u60 LDX MINUS3

00514 O 01 Owu1teé BRU PRTEM



00515 O u0 20400
00516 O 01 0052u
00517 O u0 20200
00520 O 01 00522
00521 O 01 00ue67
00522 O u3 0112y
00523 O 01 00ueO
*

00524 O u3 01124
00525 O 01 00uO02
*

*

00526 O 23 01463
00527 O 23 0477
00530 O 01 00536
00531 O 12 01500
00532 O u0 20100
00533 0 01 00527
00534 0 02 14000
00535 O 01 00500
*

00536 O 02 14000
00537 O u3 01124
00540 O 01 01163
*

*

* ERASE STARTING
%

o05u1 0 00 00000
oosuz2 0 76 00555
005u3 0 23 0O1luT2
oosuu 0 76 00554
005us 0 35 00012
00sue 0 02 50000
00s5u7 0 13 00012
00550 0 23 O1lue7
00551 O u0 12610
00552 0 51 00Sut1
00553 O 01 00551
*

*

00554 11300000
00555 320u0000

PAGE

W10  BPT
BRU
BPT
BRU
BRU
BRM
BRU

CeNZ BRM
GOCONA BRU

w20 EXU
EXU
BRU
MIW
BPT
BRU
TOPW
BRU

w21 TOPW
BRM
BRU

U eF 2u

1

CONZ

2

*42
CONC
BRSUBR
CONB

BRSUBR
CONA

WT
ETT
W21
PATT
3
*=U

W30

BRSUBR
FOO

LEADER SUBROUTINE,

ERASE PZE
LDA
EXU
LDA
STA
CIL
PeT
EXU
TGTW
BRR
BRU

E200 DEC
ESS55 DEC

ESSS
D2T
E200
T

T1
ET

ERASE
*=2

15089
uilre9

CATALOG NO&, 0Tu001

GPERATION CONTINUE
Ne

YES, NON STeP

N6

YES

WAIT FOR STeP

CONSTANT RECORD WRITE
END O6F TAPE

YES

N6, SUTPUT PATTERN
CONTINUE

YES

Ne

RETURN Te MAIN LeeP

END OF TAPE STeP

WRITE TAPE MARK

IS DENSITY 200 BPI
YES
N6

START ERASE
GAP
YESLEXIT

Né

STARTING GAP AT 200 BPI
STARTING GAP AT 555 BPI



00556
00557
00560
00561
00562
00563
0056u
00565
00566
00567
00570
00571
00572
00573
0057u
0057S
00576
00577
00600
00601
00602
00603
0060u
00605
00606
00607
00610
00611
00612
00613
006 14
00615
00616

(s NeoNoNoNoNeoRoNaoNoNoojoNe o eNoNooeNoleNeoNoRoNoNeNoNoNoNeoNaleNe

u3
23
01
76
35
76
35
02
02
23
i3
76
35
23
23
01
uo
01

01

61
S3
01
uo
01
uo
01
uo
01
uo
01
o1
u3
01

PAGE

READ ROUTINE,

01120
ow77
00657
00677
00031

00700 -

00033
20002
50000
01504
01505
00026
01507
Olueu
owTY
00657
12610
00601
005Tu
01506
01507
00617
20040
00610
20010
00653
20u00
0oo52u
20200
00615
00566
o112u
00556

ROO

CONS

ROZ2

BRM
eEXU
BRU
LDA
STA

LDA

STA
EIR
CIL
EXU
PeT
LDA
STA
EXU
EXU
BRU
TGTW
BRU
BRU
MIN
SKN
BRU
BPT
B8RU
BETW
BRU
BPT
BRU
BPT
BRU
BRU
BRM
B8RU

S 6F 2u

TRSUBR
ETT
CeNE
GeRI1
1w
GORI2
12w

SHIB
LDIL
ONES
SW1
RT
ETT
CeNE

42
dreiy
RC
SW1
RO1
u
*+3

RO3

1

CONZ

2

* 42
CONS
BRSUBR
ROO

CATALOG Ne, 074001

TAPE READY

AT END 6F TAPE

YES

N8, INITIALIZE INTERRUPTS

SET HIGH BITS
LOAD INTERLACE

S[SW1)

START READ

END ©F TAPE ENCOUNTERED
YES

Neé. GAP

YES

Ne

COUNT RECORD

TEST SwWi

RESET ‘

SET., ERRBR STOP PERMITTED
Ne :
YES, WAS THERE A READ ERROR
YES

CONTINUING OPERATION

Ne

YES, STOP BETWEEN RECORDS
YES

Ne

WAIT FOR TAPE Te STeP



00617
00620
00621
00622
00623
oo62u
00625
00626
00627
00630
0C631
00632
00633
0063u
00635
00636
00637

ooeul
ooe6u1

00651
00652

00653
0065Uu
00655
00656

00657
00660
00661
00662
00663

76 01507
72 00026
01 00623
01 0060y
u3 o112y
71 O1ue2
02 026u1

ul1 00626
02 14000
u3 0112y
76 00617
75 00651
71 00652
02 020u1
u3 00200
01 01353

[eNoNoNoNoNoNoNeoNol VieloNoNoNeNoNeo

52121212
62u231u7

03777760
0 12 00012

u3 01124
76 01u32
71 01460
01 O1lu1te

02 2000y
02 00000
76 01430
71 01460
01 O1u16

QOO0OO0O0 O©O0O0O0O0

12 00651

RO1

CONF

SEM

RC1
RC2

RO3
CONY

CONE

PAGE

LDA
SKA
BRU
BRU
BRM
LOX
TYPW
MIW
BRX
TOPW
BRM
LDA
LDB
LDX
TYPW
BRM
BRU

oCT
B8CI

ecT
MIwW

BRM
LDA
LDX
BRU

DIR
OISwW
LDA
LDX
BRU

6 6F 2u

SW1
8NES
CONF
RO2
BRSUBR
MINUS9
Tol4
SEM+8,2
LR

BRSUBR
RO1
RC1
RC2
Te1
WesS
CONJ

52121212

8+SKIP REMAINDER 6F

03777760
T

BRSUBR
EMULEC
MINUS3
PRTEM

EM2LOC
MINUS3
PRTEM

CATAL®G NO, OTUO0O01

(SW11sZER®

NeT EQUAL

EQUAL

WAIT FOR TAPE Te STeP
PRINT ERROR MESSAGE

SW1 LOCATI®ON

RECOGRD ERRORS:

READ ERROR

END OF REEL STeP



0066U
00665
00666
00667
00670

00671
00672
00673
0067uU

00675
00676

00677
00700

00701
00702
00703
0070u

(o N o OCOO0OO0 O00O0O0

K-X-

[oNoRoNe)

00
02
32
61
01

00
uo
01
01

00
00

u3
u3

u3
76
T1
o1

00000
13610
00012
01507
uoe6u

00000
13610
L0675
uo676

00701
00653

0066U
00671

o112u
o1u3u
O1u60
o1u16

RI1

RI2

GOCONM
GORO3

GeRI1
GeRI2

CONM

PAGE

PZE
SRRW
WIM
MIN
BRU*

PZE

TFTW
BRU*
BRU*

PZE
PZE

BRM
BRM

BRM
LDA
LDX
BRU

7 6F 24

T1
SW1
RIN

GOCONM
GORO3

CONM
RO3

RI1
RI2

BRSUBR
EM6LOC
MINUS3
PRTEM

CATALOG N@, 07u001

READ I1 INTERRUPT
SKIP REMAINDER ©F RECBRD

CRISW1)

EXIT

READ I2 INTERRUPT
END OF FILE

YES

Neé., ASSUME READ ERRER

TAPE MARK



00705
00706
00707
00710
00711
00712
00713
00714
00715
00716
00717
00720
00721
00722
00723
o0T2u
0072S
0072¢€

00727
00730
00731

(oNeolsNeoloNoNoNeNoNoNoNoNeNeNoNolNoNe

(oMo Ro

u3
23
01
23
32
uo
01
23
01
uo
01
T6
Su
35
uo
01
u3
o

76
71
01

BACKSPACE

01120
o1u76
00727
o1u70
00012
21000
00716
o1u7e
00727
13610
00701
01506
o002u
01506
20u00
o0os2u
0075u
00710

0133
0o1u60
Olu1te

800

B8O1

CONL

PAGE

BRM
EXU
BRU
EXU
WIM
BRTW
BRU
EXU
BRU
TFTW
BRU
LDA
sus
STA
BPT
BRU
BRM
BRU

LDA
LDX
BRU

8 6F 2u

TRSUBR
BTT
CenNL
SR

T

*+3
BTT
CONL

CONM
RC

ONE

RC

1

CONZ
SSSUBR
BO1

EMSLEC
MINUS3
PRTEM

CATALBG N&, 07u001

TAPE READY

ON BEGINNING ©F TAPE
YES

Ne. SCAN REVERSE

BUFFER READY

Ne

YES,» BEGINNING OF TAPE
YES

N6, END OF FILE

YES

Ne

DECREMENT RECORD COUNT

OPERATION CONTINUE

No
YES, CHECK SPACE STeP

LEOAD POINT



00732
00733
0073u
00735
00736
00737
007u0
007U
007u2
007u3
007uy
007us
007u6
007uT
00750
00751
00752
00753

00754
00755
00756
00757
00760
00761
00762
00763
0076uU
00765
00766
00767

CO0O0O00CO0O000CO0OO0OO0O0O0O0OO0O0

(eNoNeNoNeNeNoNoNoNoNaRe

u3
23
01
23
23
01
uo
uo
01
01
32
uo
01
61
uo
01
u3
01

00
76
72
01
uo
u3
51
Su
35
72

01

PAGE

9 OF 2u

SPACE FORWARD SUBROUTINE,

01120
owT?

00657

o1ues
o077
00657
21000
12610
007uy
00736
00012
13610
00701
01506
20u00
00524
0075u
00735

00000
00016
00026
00763
20200
Ooliau
0075u
0002y
00016
00026
00760
0052u

SO0

S01

SSSUBR

CONP

B8RM

EXU

BRU
EXU
EXU
BRU
BRTW
TGTHW
BRU
BRU
WiM
TFTW
BRU
MIN
BPT
BRU
BRM
BRU

PZE
LDA
SKA
BRU
BPT
BRM
BRR
sus
STA
SKA
BRU
BRU

TRSUBR
ETT
CeNE
SF

ETT
CONE

*4+2
*=9
T

CONM
RC

1

CONZ
SSSUBR
SO1

ACCUM
ONES
k4l

BRSUBR
SSSUBR
ONE
ACCUM
ONES
CONP
CONZ

CATALOG N©, OTUO0O01

TAPE READY

END OF TAPE

YES

Ne. SCAN FORWARD
END ©F TAPE
YES

Neé. BUFFER READY
Ne, GAP

YES. YES

Ne

END OF FILE

YES

N@., COUNT RECORD
OPERATION CONTINUE
N®©

YES. CHECK STeP

SPACE STOP SUBROUTINE

ACCUM; ZER®
NeT EQUAL

EQUAL, STOP BETWEEN RECORDS

YES
Ne. EXIT

DECREMENT RECORD COUNT

ACCUM3 ZER®
NeT EQUAL
EQUAL



00770
00771
00772
00773
00774
0077S
00776
00777
01000
01001
01002
01003
o100u
01005
01006
01007
01010
01011
01012
01013
0101
01015
01016
01017
01020
01021
01022
01023
0102y
01025
0102¢
01027
01030
01031

ol eNoReoNeNoNoNeNoNe o oo NoNeNooNoNoNoNoNoNeoRoNoNoNeNeoNoNolNoNoNoNel

u3
23
01
75
36
76
35
76
35
76
02
23
13
23
32
uo
01
70
01
02
61
23
01
uo
01
53
01
01
76
712
01
uo
01
01

PAGE

SEARCH FORWARD,

01120
o177
00657
00026
01507
00677
00031
01050
00033
00016
50000
0150y
01505
Olueu
00012
13610
00701
00012
01032
20002
01506
o077
00657
21000
01015
01507
0102y
01027
01507
00026
00623
20010
0065u
oouo2

X00

CONX

BRM
EXU
BRU
LDB
STB
LDA
STA
LDA
STA
LDA
CIL
EXU
PeT
EXU
WIM
TFTW
BRU
SKM
BRU
EIR
MIN
EXU
BRU
BRTW
BRU
SKN
BRU
BRU
LDA
SKA
BRU
BETW
BRU
BRU

10 6F 2u

TRSUBR
ETT
CeNE
ONES
SW1
GeRI1
IW
Gexiz
I2W
ACCUM

SHIB
LDIL
RT
T

CONM
T
X01

RC
ETT
CONE

%*=3
SW1
*+2
*+l4
SW1
ONES
CONF

CONY
CONA

CATALOG N6, 07y001

TAPE READY

END OF TAPE

YES

No

SISW 1]

INITIALIZE INTERRUPT

COCK INTERLACE
SET HIGH BITS
LOAD INTERLACE

START READ

END OF FILE

YES

Ne., 1ST WORD3ACCUM
NeT EQUAL

EQUAL

COUNT RECORD

END OF TAPE

YES

N&., BUFFER READY
Ne

YES., TEST SwWi
RESET

SET

[(SW 1]1:ZER®

NeT EQUAL

EQUAL. BUFFER ERR@R
YES

Ne



01032
01033
0103u
01035
01036
01037
010u0
o10u1
010u2
010u3
010Uy
010us

010ue
o10u7

01050

o [eN e [eBeoNeNoloReNoRoNoNoNoNe)

02
13
32
02
61
23
01
uo
01
01
32
01

00
01

u3

50000
00023
00012
14000
01506
o177
00657
12610
010uu
01037
00012
01002

00000
uioue

010ue

X01i

XI2

Gexiz

PAGE

CIL
PeT
WIM
RTSW
MIN
EXU
BRU
TGTW
BRU
BRU
WIM
BRU

PZE
BRUx*

BRM

11 6F 24

ZER®
T

RC
ETT
CONE

*+2
=l
T
CONX
X12

X12

CATAL®G N&, 074001

CLEAR INTERLACE

READ Te SCAN
COUNT RECORD
END OF TAPE
YES

N8, GAP

YES

Ne

DUMP LAST WeRD

SEARCH 2 INTERRUPT



PAGE 12 6F 2u CATALOG Ne&, 074001

* SEARCH REVERSE,

*

01051 O u3 01120 YOO BRM TRSUBR TAPE READY

01052 0 23 01476 EXU BTT BEGINNING 6F TAPE
01053 0 01 00727 BRU CONL YES

01054 O 76 00016 LDA ACCUM Ne., REVERSE ACCUM
01055 O 75 00016 LDB ACCUM 123 u4123u
01056 O 67 20006 LCY 6 23 41234u1
01057 O 14 01105 ETR YCi 00770077

01060 0 35 00012 STA T 0301

01061 O 76 00016 LDA ACCUM 1234

01062 O 75 00016 LDB ACCUM 12341234y
01063 O 66 20006 RCY 6 41234123
01064 O 14 01106 ETR YC2 77007700

01065 O 16 00012 MRG T 4321

01066 O 35 01501 STA REVPAT

01067 O 23 0Owy7O CONT EXU SR START SCAN REVERSE
01070 © 32 00012 WIiM T

01071 O uo0 13610 TFTW END OF FILE

01072 O 01 00701 B8RU CONM YES

01073 0 23 011476 EXU BTT Ne., BEGINNING OF TAPE
01074 O 01 00727 BRU CONL YES

0107 O 76 01506 LDA RC Ne

01076 O Su 0002u suB ONE DECREMENT RECORD COUNT
01077 ©O 35 01506 STA RC

01100 O 76 00012 LDA T

01101 O 75 00026 LDB ONES

01102 O 70 01501 SKM REVPAT 1ST WeRD:REVERSED ID KEY
01103 ©0 01 01067 BRU CONT NeT EQUAL

01104 O 01 0052u BRU CONZ EQUAL

*

*

01105 00770077 YCi1 8CT 00770077

01106 77007700 Yca 8CT 77007700



(eNeNeNoNoNoNoNoNo

(o NaRoNe)

[eReleNoNe)

u3
23
01
23
23
01
ué
35
01

00
23
51
01

00
02
uo0
01
51

PAGE 13 eF 2u

REWIND,
01120 DOO BRM TRSUBR
o1u76 EXU BTT
00727 BRU CONL
o171 EXU REW
OluTuY EXU TRT
o1112 BRU *=2
30003 CLR
01506 STA RC
oouo02 BRU CONA
TAPE READY SUBROUTINE.,
00000 TRSUBR PZE
Oolu7y EXU TRT
01120 BRR TRSUBR
01121 BRU *=2
BUFFER READY SUBROUTINE,
00000 BRSUBR PZE
2000y DIR
21000 BRTW
01126 8RU LAl
o112u BRR BRSUBR

CATALOG N©. OTu001

TAPE READY

ON BEGINNING ©F TAPE
YES

Ne., START REWIND

TAPE STARTED

Ne

YES. CLEAR RECORD COUNT

TAPE READY
YES.EXIT
Ne

DISABLE INTERRUPT

EXIT



01131
01132
01133
01134
01135
01136
01137
01140
o1
O011ue
011u3
O11tuu
011us
011u6
011u7
01150
01151
01152
01153
01154
0115S
01156
01157

01160
01161
01162

[eNeNoNoNoNoNoNoNoNoNeNoNoNoNoNoNoNeNoNoNoNoNe

(ol oNe)

u3
23
01
23
01
23
u3
02
23
13
23
23
01
uo
01
01
uo
o1
uo
01
01
u3
01

76
7
01

PAGE

ERASE ROUTINE,

01120
owT?

00657

01475
01160
O01u7e
005u1
50000
01504
01505
O1ue7
o7
00657
12610
01151
O011uy
20400
0052y
20200
01156
011u0
o112u
01131

o1u3l
olue1
Oolu1le

EQO

CoNV

CoNU

BRM
EXU
8RU
EXU
BRU
EXU
BRM
ClL
EXU
PeT
EXU
EXU
BRU
TGTwW
BRU
BRU
BPT
BRU
BPT
B8RU
BRU
BRM
BRU

LDA
LDX
BRU

14 6F 2u

TRSUBR
ETT
CONE
FPT
CONU
BTT
ERASE

SHIB
LDIL
ET
ETT
CeNE

42
Y=Ly

1

CONZ

2

*+2
CONV
BRSUBR
EOO

EM3Le6C
MINUSY
PRTEM

CATALOGG N&, OTu001

TAPE READY

END OF TAPE

YES

N6, FILE PROTECT oN

YES

Ne., BEGINNING ©6F TAPE

YES, ERASE STARTING LEADER
Ne., SET UP INTERLACE

START ERASE

END ©F TAPE

YES

N6, GAP

YES

Ne

CONTINUE OPERATI®ON

N

YES STOP BETWEEN RECORDS
YES

No

WAIT FOR TAPE Te STeP

FILE PROTECT ON



loNeoReNoNeNoNoNoNoNoNoNol

u3
23
01
23
u3
23
12
02
u3
23
01
01

WRITE END ©F FILE [TAPE MARK],

01120
ow7s
01160
o176
oosu1
O1u66
01177
14000
01124
owT7
00657
oouo2

17000000

[oNeNel

[oNoNe

76
35
01

76
35
01

SET TEST PATTERN,

00016
01500
oou22

FOO

™

POO

PAGE

BRM

EXU

B8RU
EXU
BRM
EXU
MIwW
TOPW
BRM
EXU
BRU
BRU

ecT

LDA
STA
BRU

SET RECORD COUNT

00016
01506
oou22

Ccoo

LDA
STA
BRU

15 6F 2u

TRSUBR
FPT
CONU
BTT
ERASE
WEGF
™

BRSUBR
ETT
CONE
CONA

17000000

ACCUM
PATT
CLEAR

ACCUM
RC
CLEAR

CATALOG N©. 07001

TAPE READY

FILE PROTECT ©N

YES

NO@, BEGINNING 6F TAPE
YES

N

WAIT FBR TAPE Te STeP
END ©F TAPE

YES

N

TAPE MARK CONSTANT



01206
01207
01210
o121
01212
01213
01214
01215
01216
01217
01220
01221
01222
01223
0122u
01225
01226
01227
01230

01231
01232
01233

76
73
01
1y
35
55
16
35
ué
Su
35
76
66
16
35
ue
16
35
01

(eNeoNeNoNoNoNoNoNoNoNeNoNoReNojNoRo o N e

SET BLOCK LENGTH,

01232
00016
01212
00016
01502
o151
01231
01512
30003
01502
01503
01502
00012
01233
01504
0001y
o151
01505
oou22

20000000
000077717

0 02

10C0O0

LOO

LC1
LC2
LC3

PAGE

LDA
SKG
BRU
ETR
STA
ADD
MRG
STA
CLR
Sus
STA
LDA
RSH
MRG
STa
XAB
MRG
STA
BRU

ecT
eCT
EOM

16 6F 2u CATALOG N8, OTu001
LC2 1777
ACCUM IF SPECIFIED LENGTH IS > w095
*+2 USE u095 AS LENGTH
ACCUM
LENGTH
BEGIMG COMPUTE END OF IMAGE
LCt
ENDIMG
FERM NEGATIVE LENGTH
LENGTH
NEGLEN
LENGTH FORM INTERLACE CONTROL
10 WeRDS,
LC3
SHIB
BEGIMG
LDIL
CLEAR
20000000 INDEX TAG
777 U095, MAX LENGTH

10000 FBR SHIB



76
4
35
A
76
1L
16
35
ul
01

CONOCONOOOO

PAGE

17 eF 2u

SET TAPE UNIT NUMBER,

00016
012ue

00012

012u7
01500
01250
00012
01500
012u0
oou22

00000007
TTTT7763
77777770

ue6
76
14
67
35
76
14
16
35
55
35
55
35
01

(oo NoloNoNeNoNoNeoNeNeoNojoNo]

SET PARITY,

30003
00016
ooo2u
00011
00012
o1ue6u
01267
00012
Oluel
01270
O1ues
01270
01463
oou22

77776777
00000020

uoo

ucit
uce
uc3

00

LCH
Zc2

LDA
ETR
STA
LDX
LDA
ETR
MRG
STA
BRX
BRU

ecT
OEC
ecT

CLR
LDA
ETR
LSH
STA
LDA
ETR
MRG
STA
ADD
STA
ADD
STA
BRU

ecT
oCT

ACCUM
ucit

T

ucza
ETT+1.2
uc3

T
ETT+1.2
k=l
CLEAR

7
-13
71777770

ACCUM
ONE

9

T

RT
ZC1
T

RT
Zc2
SF
Zc2
WwT
CLEAR

11776777
20

CATALOG N6, OTy001

SAVE LAST DIGIT

=LENGTH ©F TAPE CONTROL TABLE
INSERT NEW TAPE UNIT
NUMBER IN TAPE COMMANDS

SAVE LAST BIT



01271
01272
01273
0127y
0127=
01276
01277
Gi300
01301
01302
01303
01304
01305
01306
01307
01310
013N
01312
01313
01314
01315
C1316
01317
01320
c1321
61322
01323

(oNeNoNoNoNeNoNoNoNeNeoNoNoNeoNeNaNoNoNoNoRoNeNoooNoNo)

02
12
12
12
12
53
01
12
12
01
12
02
u3
02
76
67
35
76
75
71
u3
76
35
76
35
12
01

TYPE RECORD

026u1
01361
01363
0136u
01365
01507
01303
01366
01367
0130u
01370
1u00e
O112u
020u1
01502
0001y
00012
01311
01355
01356
00200
00026
00012
o151
00013
01361
013uu

T00

PAGE
READ,

TYPW
MIW
MIW
MIW
MIwW
SKN
BRU
MIw
MIW
BRU
MIW
TePwW
BRM
TYPW
LDA
LSH
STA
LDA
LDB
LDX
BRM
LDA
STA
LDA
STA
MIwW
BRU

18 6F 2u

1.4
CRC
TRM
TRM+1
TRM+2
SW1
*+l
TRM+3
TRM+Uu
*4+2
TRM+5

BRSUBR
11
LENGTH
12

T

Ll
TCH
TC2
Wes
ONES
T1
BEGIMG
T2

CRC
CONG

CATALOG NO&, OTu001

TYPE RECORD LENGTH
MESSAGE,

TYPE RECORD LENGTH



0132u
01325
0132¢
01327
01330
01331
01332
01333
0133u
0133s
01336
01337
013u0
013u1
013u2
013u3
013uy
013us
013ué
013u7
01350
01351
01352

01353
0135u

01355
01356
01357
01360
01361
01362

01363

76
72
01
76
67
35
76
75
71
u3
12
76
75
71
u3
61
12
61
76
73
uo
o1
o1

02
01

(o NeliNeNoNeoNeNoNoNoNoNoNoNoNoNoNoNoNoRoNoRaNo oo N

01357
00012
01336
00012

00014y

0001u
01331
01355
01356
00200
01362
00013
01360
01356
00200
00013
01361
00012
00012
01502
20u00
01353
0132u

14000
0052y

17740000

0 12 00015

00000007
TUTUTUTUY
52521212
72000000

512523u6

CONH

TO1

CONG

CeNJ

TC1
TC2
TC3
TCu
CRC
TAB

TRM

PAGE

LDA
SKA
BRU
LDA
LSH
STA
LOA
LDB
LDX
BRM
MIW
LDA
LDB
LDX
BRM
MIN
MIW
MIN
LDA
SKG
BPT
BRU
BRU

TOPW
BRU

ocT
MIw
eCcT
oCcT
oCT
ocT

BCI

19 oF 24

TC3
T
TO1
T
12
T3
LD
TC1
TC2
WesS
TAB
T2
TCu
TC2
wes
T2
CRC
T1
T
LENGTH
1
CONJ
CONH

CONZ

17740000
Ty

7
TUTUTUTY
52521212
72000000

6,RECBRD LENGTH < OR

CATALOG N&, OTLOO1

EVEN G6CTANT
Ne '
YES

ADDR + 1 Te ADDR

DOeNE

Ne, STeP
YES., YES
No

RECORD LENGTH FORMAT

IMAGE WORD FORMAT
CARRIAGE RETURN CONSTANT
TAB

=H >



01371
01372
01373
01374
01375
01376
01377
01400
O1luo1
01uo2
01403
Otuou
Ot1uos
01uo06
o107

o1u10
o1

Oluie

02
12
12
12
12
12
02
u3
02
76
75
71
u3
12
01

[eNeNoNoNoNeoNeoNoNoNoNoNoNoRoNeo)

0 00

TYPE RECORD

026u1 NOO
01361
owu12
01413
o1l
01415
14000
01124
020u1
o1u10
o1un
01356
00200
01361
01353

01506 NC1

TTTT7400 NC2

512523ueé RCM

PAGE 20 8F 2u CATALBG N6, 07u001

COUNT NUMBER,

TYPW 1ol

MIW CRC

MIwW RCM

MIW RCM+1
MIW RCM+2
MIW RCM+3
TOPW

BRM BRSUBR
TYPW 101

LDA NC1

LDB NC2

LDX TC2

BRM Wes

MIW CRC

BRU CONJ

PZE RC RELOC
ecCT TT7T7TTTU00

BCI U,RECORD COUNT =



* ERROR

*

01416 O 02 2000y
O1u17T O 02 026Ul
O1u20 0 12 01u26
0O1u21 O 35 00012
Oiu22 O 2 w0012
01u23 O 61 00012
Oo1uz24 O u1l 01lu22
O1u2s O 01 01353
*

o1u26e 12121252

*

01u27 O 00 0O1u3s
0o1u30 0 00 O1uuo
01831 O 00 O1uu3
01u32 0 00 O1uu7
01u33 O 00 01us2
01434 O 00 0O1uss
*

o1u35 12665131
o1uu0 1225u52u
Oo1uul3d 12263143
o1uuT 12512521
o1us2 12u3ue21
o1usS 12632147

*

O1ue0 TTT777T77S
Oluel TTITTTTTU
O1u62 TTT777767

PRTEM

CRS

EMiILEC
EM2LeC
EM3L6C
EMuULEC
EM5SLEC
EM6LEC

EM1
EM2
EM3
EMM
EMS
EM6

MINUS3
MINUSUY

MINUS9

PAGE

MESSAGE OUTPUT SUBROUTINE,

OIR

TYPW

MIw
STA
MIwWx
MIN
BRX
BRU

ecCT

PZE
PZE
PZE
PZE
PZE
PZE

BCI
BCI
BCI
BCI
BCI
8CI

DEC
DEC
DEC

21

1ol
CRS
T
T1
T1

. k=2

CON
121

EMI
EM2
EM3
EMY
EMS
EM6

3,
3,
U,
3,
3,
3

-3
-u
-9

OF 2u

J
21252

WRITE ERROR

END ©F REEL
FILE PROTECT ©N
READ ERROR

LOAD POINT

TAPE MARK

CATAL®G N, 07u001

SP SP SP CR



* * % %

*

O1ue3
Otuel
01u6S

01ue6
O1lue7
o1lu7cC
o171
o1u72
01u73
O1u7uy
01u7s
O1uT6
o1uT7

CONTROL TABLE FOR ALL MAGNETIC TAPE FUNCTIGONS,

(oNoNe]

[eNeNoNeoNoNoNoNoNeNeo

02
02
02

02
02
02
02
uo
uo
uo
uo
uo
uo
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BINARY @R BCD SELECTABLE FUNCTI®ONS,

03650 wT WTBW O,
03610 RT RTBW Osl4
03630 SF SFBW O.u
NON SELECTABLE FUNCTIONS
02050 WEOF WTDW 0.1

03670 ET ETW 0.l
07630 SR SRBW Osu
14010 REW REWW 0
16210 02T SKS 16210
16610 0sT SKS 16610
10u10 TRT SKS 10410
14010 FPT SKS 14010
12010 BTT SKS 12010
11010 ETT SKS 11010
RTSW ePD 214000
TGTW 8PD u012610
TFTW ePD u013610
SRRW ePD 213610
CIL oPD 250000

CATALOG N&, 0OTuUOO1

WRITE TAPE
READ TAPE
SCAN FORWARD

WRITE END OF FILE
ERASE TAPE

SCAN REVERSE

REWIND

200 BPI TEST

556 BPI TEST

TAPE READY TEST

FILE PROTECT TEST
BEGINNING OF TAPE TEST
END OF TAPE TEST

READ Te SCAN

TAPE GAP TEST

TAPE END OF FILE TEST
SKIP REMAINDER ©F RECERD
CeCK INTERLACE



PAGE

23 6F 2u

CONTROL CHARACTER DEFINATI®NS.

00023
0002y
00025
00026
00027
00012
00013
00014
00015
00016
00031
00033

VONAYSKX ECHVNDOVZr—=MMmMmoOOw®

VO

ZER®
ONE
MINUS
ONES
ADRMSK
T

T2

- T3

Tu
ACCUM
TN
I2W

8pPD
oPD
oPD
ePD
ePD
oPD
ePD
oPD
oPD
ePD
ePD
oPD
ePD
ePD
oPD
ePpD
ePD
ePD
8PD

BeeL
BeoL
BeeL
BooL
BesL
BeeL
BoeL
BoeL
BeeL
BeeL
BeeL
Be6L

2200000
2300000
2u00000
2500000
2600000
3100000

4300000

4500000
4700000
5100000
6200000
6300000
6400000
6600000
6700000
7000000
7100000
5200000
1200000

23
2u
25
26
27
12
13
u
15
16
31
33

CATALOG N®, 074001

CARRIAGE RETURN
SPACE CHARACTER



01500
01501
01502
01503
0150u
01505
01506

01507
01510

o151
01512
01513

CONTREOL STORAGE.,

oo (ol o] 0OO0O000O0O0

00
00
00
00
00
00
00

00
00

00
00

00000
00000
00000
00000
00000
00000
00000

00000
00000

01513
11512
07777

oouoo0

PATT
REVPAT
LENGTH
NEGLEN
SHIB
LDIL
RC

SwW1
SW2

BEGIMG
ENDIMG
IMAGE

PAGE

PZE
PZE
PZE
PZE
PZE
PZE
PZE

PZE
PZE

PZE
PZE
BSS

END

24 6F 2u

IMAGE
IMAGE+4095
4095

START

CATALGG Ne&, 0OTu001

PATTERN

REVERSED ACCUM ID PATTERN
RECORD LENGTH

NEGATIVE RECORD LENGTH

SET HIGH ORDER INTERLACE BITS
CONTROL WORD Te LOAD INTERLACE
RECGRD COUNT

BEGINNING OF IMAGE
HIGHEST END 6F IMAGE
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SDS 900 SERIES PROGRAM LIBRARY
PROGRAM DESCRIP TION

Page 1 of 1 Catalog No. 074002

IDENTIFICATION: 42 KC Magnetic Tape Test Program, Y Buffer

AUTHOR: A. W. England, SDS

ACCEPTED: 28 May 1963

COMPUTER

CONFIGURA TION: All SDS 920 systems (or 910 with a typewriter) which
have one or more magnetic tape units connected to the
Y buffer through a 9248 tape control unit. The Y buffer
must have a 9121 interlace control attached.

PURPOSE: To provide a simple and easy means for initial checkout
and testing of 42 KC magnetic tape units.

PROGRAMMED

OPERATORS: None

STORAGE: The program occupies 593 words from 400g to 1520g.
It uses the HELP Word Output Subroutine located at
200g8. The area from the end of the program to the end
of memory may be used as input and output record
image.

TIMING: The program is sufficiently fast to keep the tape
operating at full speed for all operations.

USE: The user is referred to the description of the W buffer

version of this program (Catalog No. 074001) for
details on USE and METHOD.



SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIPTION
Page 1 of 1 ‘ Catalog No. 074003

IDENTIFICATION: 42 KC Magnetic Tape System Exerciser

AUTHOR: A. W. England, SDS
ACCEPTED: 28 May 1963
COMPUTER

CONFIGURATION: All 920 systems (or 910 with typewriter) which have one
or more tape units attached to the W buffer through a
9248 tape control unit. The W buffer must have a 9121
interlace control attached.

PURPOSE: This program is designed to exercise from one to eight
tape units by first writing random numbers in random
length records on all tapes under test and then reading
these records back and comparing them with the numbers
written. An attempt is made to tabulate and output all
useful information concerning the errors made, if any,
the mode of operation of each unit, and the number of
passes over the tape,

. PROGRAMMED

OPERATORS: None

STORAGE: The program occupies from location 40g to 1776g. In
a 2K machine the next 1023 words are used as a record
buffer area. If the computer has a 4K memory the
next 2047 words are used. If the memory is 6K or
larger the next 4095 words are used.

TIMING: The program requires approximately 20 minutes to
write or read a full reel (2400 feet) of tape.

USE: The user is referred to the description of the Y buffer

version of this program (Catalog No. 074004) for details
on USE and METHOD.



SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIP TION
Catalog No. 074004

Page 1 of 10
IDENTIFICATION:
AUTHOR:
ACCEPTED:
COMPUTER
CONFIGURATION:
PURPOSE:
STORAGE:
TIMING:
USE: 1.0
2.0
2.1

42 KC Magnetic Tape System Exerciser, Y Buffer

" A. W. England, SDS

23 May 1963

All 920 systems, or any 910 with typewriter, which have
one or more tape units attached to the Y Buffer through
a 9248 tape control unit. The Y Buffer must have a

9121 Interlace control attached.

This program is designed to exercise from one to eight
tape units by first writing random numbers in random
length records on all tapes under test and then reading
these records back and comparing them with the numbers
written. An attempt is made to tabulate and output all
useful information concerning the errors made, if any,
the mode of operation of each unit, and the number of
passes over the tape,

The program occupies from location 40g to 1776g. In
a 2K machine the next 1023 words are used as a record
buffer area. If the computer has a 4K memory the
next 2047 words are used, If the memory is 6K or
larger the next 4095 words are used.

The program requires approximately 20 minutes to
write or read a full reel (2400 feet) of tape.

LOADING
Place tape in reader and FILL. When loading is

complete the light on the typewriter will light if no
loading error occured.

KEYBOARD CONTROL

When the keyboard light is on,the operator has control
over the program. By actuating various keys he may
set the test parameters, inspect results or start the
exerciser test running,

REGAINING KEYBOARD CONTROL

. Control may be returned to the keyboard mode at any

time by moving the RUN-IDLE-STEP switch to IDLE,
pressing the START button, and moving the switch
first to STEP then to RUN.
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Catalog No. 074004

USE: (cont.)

3.0

. 4.

. 4.

1

CONTROL FUNCTIONS

The following list contains the call letters for the various
functions which the program will perform. These may
be typed anytime the typewriter light is lit,

SELECT UNITS, "U"

The units to be exercised are selected by first typing
the letter "U'" followed by the several unit numbers and
finally a carriage return. After the last unit number is
entered a carriage return must be given to terminate
the unit select operation.

SET STARTING RANDOM NUMBER, '"N"

The initial random number is set by first typing the
octal number desired (up to 8 digits) and then the letter
N. The number being typed can be set to zero by typing
a carriage return.

SET MAXIMUM FILE LENGTH, '"M"

The maximum number of records in the test file is set
by typing the desired number of records in octal followed
by the letter M. If the entire 2400 foot reel is to be
written a maximum count of 10000g or greater should be
sufficient,.

MODE SELECT

The recording mode, either BCD or Binary is selected
by typing the appropriate letter.

Select Binary Mode, '""B"

Typing the letter B will cause the appropriate EOM
instructions to be converted to the binary mode of
operation.

Select BCD Mode, '"'D"

Typing the letter D will cause the EOM instructions to
be set for BCD operation.

SELECT OUTPUT MEDIA

The output of the various messages and counters during
the operation of the program can be on either the on-
line typewriter or on paper tape for off-line listing.

This is controlled by typing the appropriate letter before
starting.
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USE: (cont.)

3.5.1 Select Typewriter Output, "T"

3.

. 5.

The typewriter is selected by typing the letter T.

Select Punch Output, "pt

The punch is selected by typing the letter P.
INITIATE TAPE OPERATION

After the appropfiate parameters have been set the tape
exercise operation may be initiated. There are three
ways in which thﬂs may be done. If nothing has been
recorded then the exercise must be begun with a START
WRITE. However, once a file of information is

written on tape and the program is stopped the other
two starts can be used..

Start Write, "'S" i

To begin the exercise operation, type the letter S. The
program will rewind all units and start to write a
random number test file on the selected units,

Continue Operation, "C"

Once the exercise operation has been stopped with
Breakpoint 1 (see section 4. 1) it can be resumed from
the point at which it was stopped by typing the letter C.

Restart Read, 'IR;H

If during a read pass the program is stopped and the
operator would like to reread the file from the begin-
ning he can type the letter R to restart the read pass.

OUTPUT OPERATIONAL STATUS, "O"

The operator can/inspect the status of the operation at
anytime by stopping the program with Breakpoint 1
(see section 4. 1) and typing the letter O. The program
will then type out'the status of the exercise operation
as follows: ‘

Type of Pass

It types READ.or;»WRIT‘E dependin g on the type of pass
in progress. : -

Mode of Operation

It then types the mode of operation, either BINARY or
BCD.
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USE: (cont.)

3.7.3 Density and Unit

The density setting and UNIT NO. of the tape unit
currently being addressed are typed. If this unit should
not be in automatic the program cannot ascertain its-

e she sty

density setting so it will type sk,

Program Counters

After this information the program will type a table of
17 counters each identified by a three or four character
symbol. These symbols and their definitions follow:

MRC Maximum Record Count. This is the octal
number entered with the M key at the start
of the exercise operation.

WRC Write Record Count. If in a write pass this
indicates the number of records written. In
a read pass it indicates the total number
written in the previous write pass.

RRC Read Record Count. This indicates the n\imber
of records read during a read pass.

WPC Write Pass Count, The number of write passes
completed.

RPC Read Pass Count, The number of read passes
completed.

WEC Write Error Count. The number of write
errors that have occurred.

RWEC Rewrite Error Count. This number of rewrite
errors.

PREC Permanent Read Error Count. The records
that were read bad 10 times.

CPEC Character Parity Error Count. The number of
character parity errors that have occurred since
the start of the exercise,

LPEC Longitudinal Parity Error Count. The number
of longitudinal parity errors that have occurred.
For each read try only one character or
longitudinal parity can be counted and character
parity has priority.
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USE: (cont.) WCEC Word Count Error Counts.. The number of word
count errors that have occurred. A word count
error occurs if the record read is longer or
shorter than the record expected.

CHI1 ) |
CH2 Errors in ¢hannels 1-6. Channel 1 is the most
CH3 significant bit, channel 6 the least.. These

> counters are also output whenever a read error
occurs if Breakpoint 2:is RESET. After a read
“error output they are cleared.

CH4
CH5
CH6

wt

4.0 ~ BREAKPOINT SWITCHES

The four Breakpointi switches are us ed to change the status
of the program while it is running. These functions are as
follows:

‘4,1  BREAKPOINT 1
RESET: Normal

SET: Stop opera‘u.tion After almost every tape
operation there is a STOP point. If Breakpoint
1l is set the program will mark its place and
return to the keyboard control mode. Operation
can be contmued by typing the letter C.

4.2  BREAKPOINT 2

RESET: . Output counters and messages whenever the
normal output situation occurs,

SET: ‘Skip the oﬁtput of messages and counters,
This will inhibit all output except the OUT OF
SYNC message and the FILE PROTECT ON
message.

4.3 BREAKPOINT 3

RESET: At the end of a'._reva;d pass go on to another write
with new ria_ndom numbers.

SET: At the end of a. read pass go back and reread
' ~the same f11e again..

4.4  BREAKPOINT 4
RESET: Run ,.wit'ho'uit halts.
SET: ' Halt ona wrlte error or at the end of a read

pass. Clearing these halts will allow the
program to continue.
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USE: (cont.)

5.0

MESSAGES

The program will type or punch status messages at various
times in the operation of the exercise. These are
described below:

END OF PASS

At the end of a write or read pass the output will be
either WRITE or READ, PASS DONE. This is followed
by a carriage return and the following two lines:

WRITES READS WRITL ERR REWRITES BAD READS
aaaasaaaa bbbbbbobb ccceccecce dddddddd eeeeccee

where the a's represent the number of write passes in
octal, the b's the number of read passes, the c's the
number of write errors which have occurred, the d's
the number rewrite errors, and the c's the number of
records which were read erroneously 10 times,

REWRITE ERROR

If a write error is detected the programerases backward
over the record and attempts to rewrite it, If this
second attempt is also in error the program outputs the
following counter titles:

WRITE PASS RECORD NO, WRITE ERRS REWRITE ERRS

This is followed on the same line by the mode of operation
(Binary or BCD) the density and the unit number. On the
next line below the appropriate title it outputs the write
pass count, the write record number count, the write
error count and the rewrite error count. All counts are
in octal,

READ ERROR

If a read error occurs,the program rereads the record
nine more times and then outputs the read pass, record
number, mode, density, and unit number. This is
followed by a carriage return, the message, READ ERROR,
another carriage return and then nine, eight-octal-digit
counters which represent the following quantities (from
left to right):character parity error count, longitudinal
parity error count, word count, error count, errors in
channel 1, channel 2, etc., to channel 6. On the next
line the program outputs a good or bad message for each
of the 10 reads. This consists of the letter G if the read
was correct or B if the read was incorrect,
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USE: (cont.)

METHOD:

5.

1.

For example:
BGC}GBGGGGG

Indicates that the first and fifth reads were bad and all
others were good.;

READ PASS OUT OF SYNC

The first word of every record is the number of records
preceding it on thej tape. When each record is read,the
program compares this first word with the read record
count. If they disigree the program backspaces and
rereads the record a second time, if they still disagree
then the difference between them is computed and the
program spaces over as many records as necessary to
position itself in front of the correct record. If the first
word of this record does not agree with the read record
count after two attempts the program ends the read pass
and outputs the foliowing. As in a read error it outputs
the read pass count, read record number, mode, density
and unit number. This is followed by this message;

READ PASS ABORT, OUT OF SYNC.
aaaaaaas bbbbbbbb

where the a's repfesent the first word of the first
record read that did not agree with the read record
count, and the b's represent the first word of the record
read after spacing to what should have been the correct
record. The program then goes to the end of read pass
section where the end of pass output will be produced and
from there on to another write or reread pass.

If a tape mark or the load point was encountered when
spacing, the prograjrn terminates the read pass and
outputs TAPE MARK before the other outputs. If it was
the load point whicb was encountered it also outputs
LOAD POINT. In either case the two words a and b will
be the same since only one record was read.

FILE PROTECT ON

Before the program attempts to write on a tape it tests
the file protect for that unit. If the file protect should

_ be on,the program outputs: FILE PROTECT ON (Mode)

(Density) UNIT NO, n. and returns to the keyboard mode.

WRITING

At the start of the write pass all units are rewound. The

program then sets the tape control table for the lowest

numbered unit and waits for it to be ready. As soon as

this unit is ready a check is made to see if the tape is at
i
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METHOD:

(cont.)

2.1

the loadpoint. If it is not,another rewind is given and the
program waits until it is ready and at the load point. A
three inch section of tape is erased before the first random
number record is written. After writing this record on
the first unit the control table is set to the next higher
numbered unit and the record is written again. This
continues until a record has been written on all units

under test. The program then generates a new record of
random numbers and starts writing this on all units.

WRITE ERROR

If a write error occurs the program erases backward
to the front of this record and attempts to rewrite it. If
this second attempt is also in error then the program
outputs the rewrite error message. It then erases
backward over the record again, erases it forward and
attempts to write the record again on a new section of
tape. An error here is considered a new write error
and the process continues until a correct write is made.

END OF PASS

The write pass is concluded if one of two conditions

occurs: Either the write record count reaches the maximum
record count or an end of reel is encountered on any tape
under test. When one of these occurs the program writes
an end of file on all units and rewinds them. It then

outputs the end of pass message and proceeds to the read
pass.

READING

A read pass is similar to a write except that the program
reads each record into memory and compares it with
the random numbets which it regenerates for each read,
The first record must be read starting from the load
point. This insures that the tape is always positioned
properly for the start of the pass.

READ ERRORS

When a read error occurs the program will always reread
the record nine more times for a total of ten attempts
regardless of whether or not a subsequent read was
correct. It then outputs the results of these reads.
Several conditions can cause a read error.

Character Parity Errors

The program counts a character parity error as any
buffer error which occurs before the gap is reached.
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METHOD: (cont.)

2. 1.

2.3

2

Longitudinal Parity Error

If no character parity errors have occurred before the
gap is reached and the buffer error is on after the gap
signal is detected,the program counts a longitudinal
parity error,.

Word Count Error _

A word count error is defined as a record which was not
of the length expected. The program tests for this in
three ways. If more words than expected were read an
Il interrupt will occur because the interlace unit has
been counted to zero. The program presets the last

two words of the expected record buffer area to zero and
checks to see that some information was read into these
words., The third test is based on the fact that the
program always writes records that consist of a multiple
of four characters. Therefore if the buffer contains
anything other than zero at the end of the read an error
has occurred.

READ SYNCHRONIZATION

When each record is read the first word is compared
against the program record count. If they disagree it
means that the program and tape are no longer
synchronized. To guard against a read error causing
the disagreement,the program backspaces and reads the
record again. If they still disagree then the program
computes the number of records to be spaced over in
order to reach the desired record and moves to that
point, It reads the new record and again checks the
first word. If this word disagrees with the record count
and a second read attempt does not correct the disagree-
ment then the program aborts the read pass and outputs
the appropriate message. If a tape mark or the load
point is encountered while spacing to the correct position
the pass is aborted without further read attempts.

END OF FILE

If the program should receive an I2 interrupt before a
gap signal is received then a check for end of file is
made. If the interrupt was caused by the reading of a
tape mark then the read pass is complete and appropriate
messages are output. If there is no end of file signal
after the I2 then the program assumes that the tape mark
detector is not working and terminates the read pass
anyway and outputs an END OF FILE READ ERROR
message.
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METHOD:

3.

0

BCD MODE

In the BCD mode random numbers are generated and
written the same as in binary. However, on the read
pass all non compares between the generated number and
the number from tape are checked to see if they are
caused by the 12 to 00 conversion. This occurs because
both the character 00 and the character 12 will be
written on tape as a 12but this character will always be
read into memory as a 00,
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0020C O 76 0025C mC00 LDA GeMCOol
oc201 0O 35 QOCO! STA 1
0020 0 46 30C02 CLKR CLR

00203 O 35 00c43 5TA ACCUM
00204 0 02 20004 mCOo1 DIR

00208 O 02 00100 DIsy

0020&¢ 0 02 02001 RKBW 1ol
00207 0O 32 00012 AIM Ti
gg21c 0 75 00C12 LDBe T
00e1l 0 66 20011 RCY S
gc21z 0 75 01728 LD8 Cl
egztz 0 71 01743 DX ci17
0021« 2 70 00e35 SKM CTE.2
g021E 0O 41 00214 gRX *=|
0cz1€ 0 02 0000C DISW

00217 2 01 40235 BRU* ~  CTE.2
*

00z2C 0 22 OIG11 8 BOOC CBNTROBL CHARACTER TABLE
00221 0 23 0024¢ c Ccoc
0Cz2¢ O 24 01CO7 v DOC
00223 0 <4 01CO4 M MOC
0022« 0 «5 01CO! N NOO
0022 O 46 00Us! 8 800
0022¢ 0O 47 00766 P POC
00227 0 &1 01025 R ROC
0023C 0 62 00340 S S0C
00231 0 63 00763 T TOC
0023¢ 0 64 00252 v uoo
00233 0 52 00202 CR CLR
0023« 0 12 00204 3P MCO I
0023 O 0C 00e36 CTE PLE DIGIT CoONTRBL TABLE END
*

*

00236 0 67 20006 DIGIT LCY 6 ACCUMULATE DIGIT
00237 O 75 00243 LDe ACCUM
gce4C 0 &7 20C03 LCy 3
0024l 0O 36 00243 sTB ACCUM
00242 0 0! 00204 BRU MCO|

*

0024 0 00 00cCOQQ ACCUM PZE



00244
0024¢

0024¢
00247
0025C
00251

00252
00253
00254
0025%
002s¢
00257
002sC
00261
0026¢
00263
00264
0026t
0Cze€
00267
gozzcC
60271
0027¢
00273

0027+«
0027¢
0027¢é
00277
0030¢C

00301

0030¢
00393
00304
00308
0030¢
00307
003iIcC
00311

oo

O0O0—-—000NO0OO0O0OO0DO0OO0O0O0O0OWO 0000

oOwoOoOo

0

02
51

00
40
01
81

71
76
41
02
32
758
76
70

o1

71
53
o1
ol
41
77
76
38
o1

14
38
71
77

ol

00

00000
00z46

00000
20400
00204
00c46

01726
Q00312
00283
g2col

gocia

01746
ooote
01748
00274
01726
00312
00267
00271
00z64
00302
01726
0030l
00204

0127231
00012
oo0cie
00302
00256

00000

ooooo0000
00000001
00000002
00000003
00000004
00000005
00000006
00000007

caoo

§STBP

GeMCO!

uoo

ug3

uge

uo!

UNTI

UNT

PAGE

DISw
BRR

PLE
BPT
BRU
gRR

LDX
RPF
gRX
RKBwW
WIm
LDB
LDA
SKM
BRU
LDX
SKN
BRU
BRU
BRX
SPF
LDaA
STA
aruy

ETR
STA
LDX
SPF
BRU
PLE
8CT
8CT

8CT
8CT

8cT

8CT
8cT
8CT

2 8F 30 CaTALBG NB8. 074004

sTeP

|

MCC 1

STeP

C3 CLEAR UNIT N8.
UNT+8.2 TABLE FLAGS.
*=]

1ol

T

c77

T

Cs2 CARRIAGE RETURN
uot Ng

€3 YES

UNT+8.2 ALL FLAGS IN UNIT
*+2 Ng TABLE RESET
ugz Ng

*=3 IF YES:

UNT SET UNIT NB8. O FLAG
Cc3 ReSET UNIT NB.
UNTI TABLE INDEX
MCQ1

c?

Ti

T

UNT.2

uo3

UNIT N8. TABLE INDEX

UNIT N8. TABLE

N AWON—-O

YBUF



0031z
003138
0031¢
00318
0031¢€
00317
0032cC
00321
cg3z22
003258
0032+«
go32¢
0032¢
go3a7z
0033¢
00331
0033¢
00333
0033«
0033¢&
0033¢

- 00337

0034C
0034l
0034z
00343
0034«
0034¢

0034€

00347
003sC
0035
0035z
00353
0035«
0035§
00356
00357
003sC

9

0O0O0O0COo0OO0OD0O0OD0CCOLDO0ODOONMO O

OCOO0OMNOOMNOOCONMOONMNO—0D0 -0 |

00
76
71
41
77
71
53
01
37
76
14
38
71
76
14
16
38

41

53
61
51

0

46
71
35
41
76
385
76
35
72
0!
66
38
72
01
66
35
01

00000
00207
00301
00320
00z07
01726
00312
00315
00301
00312
01731
00337
01654

01654

01726
00337
01654
00327
00c07
0g312
00312

00000

30C03
01703
01703
00342
01€55
01e56
01736
13777
13777
003s7
00001
07777
07777
003s7
gcoco!
00404
00412

suao

su02

Suoi

N

$00

Sg!1

PAGE

PLE
RPF
LDX
BRX
SPF
LDX
SKN
8RU
STX
LDA
ETR
§TA
LDX
LDA
ETR
MRG
STA
BRX
SKN
MIN
BRR

PIE

CLR
LDX
STA
gRX
LDA
STA
LDaA
§STaA
SKA
BRU
RSH
STa
SKA
BRU
RSH
STA
BRU

3 8F 30

SWe
UNTI
Suc!
Sw4

c3
UNT+5.2
sugQe
UNTI
UNT+8.2
c?7

UN

TCTE
TCTE.2
c4

UN
TCTE,.?2
*=4q

Swé
suUQoo
sSUQO0

ECTL
ECTL.2
*-s]
IRN
IRN
cte
6143
6143
S01
1
40655
4095
SO

!
RLW
woo

CATALBG NB.

074004

STEP UNIT NB. SUBK.

RISW4]

ADVANCE AND TEST UNIT

Ng. TABLE INDEX

INDEX DBNE.

S(sSwW4]

RESET TABLE INDEX
TABLE ENTRY FLAG

RESET

SETs SAVE TABLE INDEX

NEGATIVeE TAPE CBNTREBL TABLE LENGTH
MeDIFY TAPE UNIT NB.S

UNIT NUMBER

START

CLEAR CBUNTERS

COMPUTE MEMBRY SIZE

SAVE RECBRD LENUTH MASK

YBUF



00381
0036¢
00363
00364
00355
00366
00367
0037cC
00371
00372
00373
0037+«
0037¢
0037¢
00377
0C040C
00401
0040z

0C403
0040¢
00408

00406
00407

004iC
0c4i

oomn

oo

[en o }

0o
78
67
76
14
73
55
35
66
36
16
35
46
54
38
71
76
51

38
00
02

ac
00

00
00

CEMPUTE RECBRD LENGTH SUBRBUTINE.

00000
00403
20C12
01660
0040+«
01751
01752
00410
00012
00407
00405
00406
30003
00410
0041
00411
00410
00361

01776
0ocoo
10100

00cCo0
00000

ooooc
00cCoo0

CRLS

STRN
kLM
SHBC

CIL
SHIB
LDIL

RL
NRL

PAGE

PLE
LDB
LCY
LDA
ETR
SKG
ADD
STA
RSH
sT8
MRG
STA
CLR
suB
STA
LDX
LDA
BRR

STA
P1E
Eem

8PD
PLE
P1E

PZE
PZE

4 BF 30

STRA
10
RRN
RLW¥
Twe
THREE
RL
1C
LDIL
SHBC
SHIB

RL

NRL
NRL

RL
CRLS
IMAG.2
10100

250100

CATALBG N8. 074004

ReC8RD LENGTH MASK

SET HIGH INTERLACE BITS
L&AD INTERLACE

RECBRD LENGTH
NEGATIVE RECSRD LENGTH

YBUF

YBUF

YBUF
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*

" STAKT WRITE PASS.

N |

00412 | 76 00203 0O RPF RPPF RURPPF]

00413 0 43 00656 dRM RWAU REWIND ALL UNITS

00414 | 77 00200 SPF SBF

00415 | 76 0020 RPF ETF

00<1€& O 46 30C03 CLR CLEAR WRITE RECSRD COUNT
00417 0 35 01663 5TA WRC

0042C 0 76 01656 LDA RN

00421 0 35 0166C STA RRN

D042z 0 43 00361 w04 dRM CRLS GET RECBRD LENGTH

00423 0 55 00«03 ADD STRN

0042¢ 0 35 00432 3TA W04A

00«28 O 76 01663 LDA WRC

0C<2€ 0 35 01776 STA IMAG

00427 0 46 30C03 CLR

00430 0 76 01660 LDA RRN GENERATE RANDBM NUMBERS
00431 0 41 00432 8RX x|

0043z 2 35 00COC  w04A  ST4 T

00433 0 67 00013 LSH 1

00434 0 55 40432 ADD* W04A

00438 0 55 0166 ADD KK

00436 0 4] 00432 . BRX WO44

00437 0 35 01660 STA RRN

0044C | 76 00212  wC4B  RPF WEF RIWRITE ERRER FLAG)
00441 | 76 00z04 RPF SW1 . RISWI]

0044z 0 43 00702 405 4R M TRSUBR TAPE READY

00443 0 23 0O1€5] £XU FPT FILE PRGTECT BN

0044« 0 0! 00641 8RU FPE YES

00445 0 53 00212 SKN WEF N8+ PREVIBUS WRITE ERRGR
CO44€ 0 53 00200 SKN SBF Ngs IS THIS THE FIRST BLGCK
00447 0 Ol 00467 BRU w06 YeSe N® :

0045C 0 23 01652 EXU BTT YeSe LBAD POINT

00«51 0 Ol 00454 BRU *+3 » YES

00432 0 23 01644 EXU REW N§

00453 0 Ol 00442 8RU W0S

00454 0 71 01730 LDX cé ERASE STAKRTING LEADER
00458 2 23 01650 EXU NBT+1.2

00456 0 01 00461 BRU *+3

00457 0 41 0045S BRX *=2

0046C O 0! 00442 8RU W0

00461 0 02 50100 CILY , YBUF
00<kz 2 13 00541 P8T EBOO+ 142

00463 0 23 01640 EXU ET START ERASE

U046« D0 40 12710 TGTY GAP YBUF
00«65 O 01 00467 BRUY Wo6 YES

D04gE O 01 00464 BRU k- NG



00467
0g47¢C
00471
0047¢e
00473
00474
0047¢
0C47¢€
00477
oosac
0gsol
0gsoz
00s03
0080«
00508
00s0¢€
00sa7
00s1C
005811
0051¢
0cs13
00s1+4
ggsis
00516
00317
ggsac
oosa21
00s2¢
00s2:s
00&2¢«
0gses
0Q0s2é
00827
00s3C
00531
00s3¢
00833
00834

00838
0Ce 3¢
00e37
0054C

02
23
13
23
43
23
77
.40
0!
43
43
01
01
76
61
76
53
73
o1
o1
43
43
23
10
02
43
43
23
43
o1
ol
61
43
40
0l
43
43
01

0O00CO0O0DO0OODO0OOCOO0O00OOLODLOUOODOCOODOOO—~~00O0CO0OCOTG—00QO0OO0O

50100
00406
00407
01638
00674
01653
00z01
20020
00541
00za6
00312
00504
00«40
002u0

01663

0l1é6¢
00e0l
01663
00513
00«22
00c46
00702
01€e37
00538
14100
00674
00732
01644
0Q3le
00526
00514
01€65
00246
20200
00833
00714
00246
0102s

17000000
11300000
3204000C
37777777

wC6

wQ7

wa3

E8FC
€200
£556
£800

PAGE

CILY
£XU
PBT
EXU
YRM
EXU
SPF
3ETY
BRU

BRM

URM
dRU
BRU
RPF
MIN
LDaA
SKN
SKG
BRU
BRU
oRM
3RM
EXU
MIY
TEPY
BRM
BRM
EXU
aRM
BRU
BRU
MIN
BRM
8PT
8RU
BRM
BRM
BRU

8CT
DEC

DEC .

DEC

6 8F 30

SHIB
LDIL
Wt
BRSUBR
ETT
ETF

Wai
STeP
Sugo
k2
Wwo4B
SBF
WRC
MRC
ETF
WRC
*d 2
Wwo4
STEP
TRSUBR
WEBF
EBFC

BRSUBR
TRSUBR
REW
SUQo

L X ]
NO34A
WPC
ST8P

2

L L )
8PCS
ST8P
ROO

17000000
1508y
41789

60089

CATALBL N8. 074004

WKITE RECSRD

END 8F TAPE

Ye S

N8 +ERRHR

YES

NE

STEP UNIT N8.

DaNE

CeNTINUE

RISTARTING BLEBCK FLAG]

END B8F TAPE FLAG
RESET. ENBUGH RECBRDS
SETe YES

Ne

WRITE EBF°*S

REWIND
STEP UNIT N8.

BUTPUT PASS CBUNTERS
Te START READ

TAPE MARK

YBUF

YBUF

YBUF

YBUF
YBUF



00541
00542
G0848
0y54«
0054¢
0054¢
00547
0osscC
00ss1
00ss¢
005883
g0gs+<
0osse
Q055¢€
00857
G0ssC
00561
00sse
00&s63

00564

00seE
0056¢€
00867
00s7¢C
00s71
00s7¢
00673
00574
00s7¢€
0Cs7¢€
cos77?
0060C
00601
006é0¢
gos0s
Cosn«
00e0¢
00e0€
00607
0gslicC
coell
Coete
00s13

0000 C0O0O00D00DO00OL0O—~—00LDOOOOOONODOONMNMNOOODODODO OO —~0DOGCGOOC

43
02
23
13
23
43
77
43
53
0l
&1
40
01
23
71

12

41
43
71

76

7%
43
41
02
43
40
a]s]
43
76
43
02
23
13
23
40
01
01
23
ot
0l
43
77
01

WRITE ERRBR

00702
50100
00406
00407
01e4l
00674
00z12
00246
00204

00614

01670

20200

pos7e
g1cac
01743
00634
00560
01602
0174C

00640

01783
00C 40
00E64
14G0C
00674
20C4C
00000
00246
00204
00702
80100
00«06
00407
01640
12710
C0s&06
00603
01653
ooe6t !
00467
00674
00201
00sQ!

wal

w018

PAGE 7 BF 30 CaTaLBG NBR., 074004
SUBRBUTINE.

SRM TRSUBR BACKSPACE AND ERASE RECS8RD
CILY

EXu SHIB

PBeT LDIL

EXU ETR

3RM BRSUBR

"3PF WEF S{WRITE ERRBR FLAG]
3RM ST8P

SKN SWi

BRU Wwota FIRST TIME
MIN RWEC SEC8ND TIME
8PT 2

8RU woiB

EXU BUTAY

LDX ci17 -13

Mmlw WEM+ 13,2

BRX *=|

3RM SMAUN

LDX Cl4 -4

LDA WEWN+4,2

LDB KEY

BRM Wes

8RX *=3

TBPW

BRM BRSUBR

BPT 4

HLT

BRM STBP

RPF SwWi. _

3RM TRSUBR

CILY ERASE RECBRD
EXU SHIB

PBT LDIL

EXU ET

TGTY

3RU *e2

BRU -2

£XU ETT

BRU *e+2

BRY w06

BRM BRSUBR

SPF ETF

BRU wo?

Y8uUF

YBUF

YBUF

YBUF



0Cs14
0Ge1E
0g61€

oo0s&17
0Q0e3«
0063¢
G063¢
00é37
00e4C

.0Q0e41
0064z
0oe4s
0Ce44
Gos4s
C064€
0Q0e47
0QescC

0oes|

1 77 00204
C et 01667
0 01 00442

52121266
0 00 01665
0 00 01663
0 0C 01667
0 00 01e70
Szi12121¢

23 010600

12 00656
41 00643
43 01602
02 14000
43 00674
01 00204

COoOO0OO0OCONOO

§212122¢

7V 017227

wO1A

WEM
WE W

SCKRC

FPE

FRM

PAGE

SPF
MIN
8RU

BCI
PLE
PLE
PIE
PLE
8CT

EXU
LOX
MIw
gRX
3RM
TBPW
3RM
aRU

8 8F 30 CaTALBG wB., 074004
SWi S[{Ski)

WEC

Wos

13 WRITE PASS WRITE ERRS

WPC

REC8RD N8,

" WRC

WEC
RWEC
52121212

BUT4 FILE PRBTECT ERRBR
cs -5

FPV+5.2

*=]

BMAUN

BRSUBR
MCO

S FILe PRBTECT B8N

REWKITE ERRS

YBUF



*
*

*

COss5E€
00es?
00s&6C
0cesl
0Cs6¢
0Qs63
0Ces«
00e6¢®
00s6¢€
00667
Cos7C
Q0671
0067¢
0oe7:
*

*

*

00&74
0067¢%
0067¢€
00677
0070C
0c70!

0070¢
0070:c
0070+
0070¢

0070¢€
00707
0071C
007211
0Q71e
00713

o000 CoOoOoOODO0QOO

cCoC oo

0000

OO0OMNMOOO

00
02
02
02
02
02
02
02
02
71
37
43
20
51

00

40

ol
40
0l
81

00
23
R
Ol

00
4q6
71
35
41
S1

PAGE

REWINU ALL UNITS

00000

9 BF 30 CaTalLBL NB. 074004
0
I
2
3
4
S
6
7
cii PRESET UNIT N8, TABLE INDEX
UNT!
SU0O SET UP FIRST UNIT.
RWAU

|

=

BRSUBR
SUBRBUTINE.
TRT

TRSUBR
* =2

CBUNTERS SUBRBUTINE.

cis -5
ECTL.2
.-

CECS

RWAU PZE

14110 REWY
14111 REWY
14112 REWY
14113 REWY
14114 REWY
14118 " REWY
14116 REWY
14117 REWY
01735 LDX
00301 STX
00312 BRM
000600 NBP
00&56 8RR

BUFFEXS READY SURRBUTINE,
00000 BRSUBR PZLE
21000 BRTW
00675 BRYU
22000 BRTY
00677 BRU
00674 BRR

TAPE UMNMIT READY
oocoo TRSUBR PLE
0165C EXU
00702 BRR
00703 8RU

CLEAR ERRBSR
0ocoo CeCs PZE
30003 CLR
01741 LDx
01703 STA
00711 BRX
00706 BRR

YBUF

YBUF
YBUF
YBUF
YBUF
YBUF
YBUF
YBUF
YBUF



*
*

*

0071¢
00718
co7zi1e
007212
0Q72cC
00721
00722
00723
0072«
00722¢
0072¢
00727
00730
00731
0073¢
00733
0073«
0073¢
00736
00737
0074C
00741
0074¢
00743
*

*

00744
00762

BUTPUT PASS

00 00000 8PCS
23 01600
§3 00203
0t 00723
12 00640
12 00782
0! 0072s
12 00747
12 00750
71 01744
12 00763
4] 00726
02 14C00
43 00674
23 00777
71 01727
76 01714 BPCSI
75 00024
43 00C40
41 00734
12 00640
02 14C00
43 00674
81 00714

OO0 O0O0OO00DO0OONOO0OCODODO0OONOOCOODOOOOO

12472162 POM
21246252

PAGE

CBUNTERS SUBRBUTINE.

P1E
EXuU
SKN
8RU
MIw
MIw
8RU
MIw

“MIW

LDX
MIW
BRX
TOPW
BRM
EXU
LDX
LDA
LDB
BRM
BRX
Ml
TEPW
BRM
BRR

sCl
BC1I

10 8F 30

8BUT4
RPPF

*+ 4

SCRC
PDMe6
*+3
PDM+3
PDM+4
c18
PDM+5.2

k= |

BRSUBR
3UTH

cs
BPCL4542
KEY1

W8S
8PCSI
SCRC

BRSUBR
8PCS

PASS DBNE

19ADS

WRITES

CATALBG NB.

READ PASS
NG

YES

READ

WRITE

=15
PASS DENE

READS WRITE ERR REWRITES BAD RE

YBUF



00763
00764«
00765
0Q076¢
00767
0077¢C
00771
00772

00773
00774
0077¢
0077¢

00777
gio0¢C

01001

01002

oilo003

01004
01008
O100¢€
*

*

*

01007
o1c1C
o101
0i01e
Giois
01014
01018
Cio1€
ciro1?
0102cC
ginel
*

glo2e
gigezs

M1 M™’ 4

76
75
0!l
76
78
3%
36
0!

Oo0oOO0CcCoO0ODO0OQO0O0

02
02
02
02

(=M=l

00
00

oo

76
35
o1

oo

77
o1
76
76
14
53
16
35
16
38
01

oocoooo0CoOoOO0 —0 —
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SET PUNCH B8R TYPE,

0773
00774
00770
00778
00776
00777
c1G00
00204

02041
02641
02C44
02644

0ocog
nocoe

SET INITIAL

00z43

018685

00cQ:2

SET MaxImum

00243
01662
00202

T0O

- POO

TBUTI
TOUTA4
PIUTI
POUT4

guTI
BuUTA4

NOD

ma0

LDA T8UT ‘ SET TYPE
LDB TBUTY

BRU POC+2

LDA PBUTI SET PUNCH
LDB PEBUTS4

STA suUT!

$TB gUT 4

BRU MCOI

TYPW 1ol

TYPW 14

PPTW 1ol
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12

1e
|2

51

READ sSTATUS

06000
o1coc
01741
01765
01868
01602
017210
00G24
00040
01706
01753

00C4C

00&4C
14000
00674
01862

oocog
00e10
01607

~01768

01811
01766
01767
01730
0tes0
01618
0i612
01275
01770
017221
14C00
00674
Olede
02c4i
01747
00777
00337
cooaoe
noctz
01331
oocie
00e4g@
01&0¢e

RSE

BMAUN

PAGE
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BUTPUT SUBRBUTINE.

PZE
Exd
LDX
MIW
BRX
BRM

~LDA

LDB
BRM
LDa
LDB
BRM
Ml
TEPW
BRM
BRR

PZE
SKN
BRU
mIw
BRU
MIW
MIw
LDX
EXU
3RU
BRX
MIw
MIw
MIw
TBPW
BRM
LDa
TYPW
SKA
EXU
LDA
RSH
STH
Mlw
MIW
Mlw
ARR

BUTA4
C1s
RSBMI+642
k=]
BMAUN
RPCL
KEY 1
Wes
RRCL
KEY
Wes
SCRC

ARSUBR
RS8H

BCDF
*+3
RS8Me
*+3
RSBM3
RSEM3+|
cé
DB8T+1.2
L X 3]

*=2
DNT+3.2
RSEM4q
RSOM4q+]

BRSUBR
BMAUN
1ol
c200
SUT I
UN

6

T
SPCKAR
T
SCRC
BMAU N

CATALBG NB. 074004

BUTPUT MBDE AND UNIT NB. SUBR
BCD M@DE

N

YES

-3
TEST For DENSITY

BUTPUT DENSITY N8.

[F ENTRANCE FR8M BPERATHR REQUESTED
BUTPUT RBUTINE, ALWAYS TYPE,

SPACE

Cr

Y8UF



* % ¥ % % =

0163¢
0163¢€

*

]

W

01637
0164C
01641
0164z
01643
0164¢
01645
0164¢
01647
0165¢C
01651
01652
01653
*

0165¢<

*

CONTRBL TABLE FB8R ALL MAGNETIC TaPE FUNCTIBNS.

[ v }

OCO0000DO0O0O00D0O0O00COO0O

o

02
02

02
0e
g2
02
02
0e

40
40

40
40
40

40

40

g0

BINARY B8R BLCD SELECTABLE FUNCTIBNS.

03750
03710

WT
KT

PAGE

wTBY
RTBY

22 BF 30

Os4
Oe4

N8N SELECTABLE FUNCTIBNS

02150
03773
07770

03730

07730
14110
16310
16710
17310
10810
14110
12110
11110

77761

00023
00024
0002%
00026
00027

WEGF
£T
ETR
SF
SR
KEW
pev
paT
DeT
TRT
FPT
sTT
ETT

TCTE

REWY
RTSY
TGTY
TFTY
SRRY
CILY

LER®
8NE

SIGN
GNES

WTDY
E8M
EGMm
EgM
EBM
REWY
SKS
SKS
SKS
SKS
SKS
SKS
SKS

PZE*

8PD
8PD
8PD
8PD
8PD
8PN

BesL
o088l
peeL
BesL

ADRMSK BB8L

Nel
n3z773
07770
03730
07730
8]
16310
16710
17310
10510
14110
12110
11110

WT=w

214110
214100
4012710
4013710
213710
250100

23
24
25
26
27

CATALBG NB. 074004

Y BUFFER.

WrRKITE TAPE

ReEAD

TAPE

WRITE END 8F FILE
ExRASE TaPE
EKASE TAPE REVERSE

SCAN
SCAN

FERWARD
REVERSE

REWIND

200 8Pl TEST
866 B8Pl TEST
8C0 BPI TEST

TAPE
FILE

READY TEST
PRBTECT TEST

BEGINNING 8F TAPE TEST
END BF TAPE TEST

~LENGTH 8F CBNTRBL TABLE

ReWIND TAPE

READ
TAPE
TAPE
SKIP
CcecCK

T8 SCAN
GAP TEST

END 8F FILE TEST
REMAINDER 8F RECBRD
INTERLACE

06000000
00000001
40000000
727727777
00037777

YBUF

YBUF
YBUF

YBUF
YBUF
YBUF
YBUF
YBUF
YBUF
YBUF
YBUF
YBUF
YBUF
YBUF
YBUF
YBUF

YBUF
YBUF
YBUF
YBUF
YBUF
Y8UF



»

U165t
0165¢
01657
0t1escl
01661

01662
01663
018664

01668

01666

01667
0167C
01671
0167¢
01673
01674
Ole7t
01676
01677
Q170C
01701
0170¢
01703

PAGE
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FLAG AND SWITCH ASSIGNMENTS.

00z00
0020l
00202
00203
00204
00208
00z06
00207
00210
0oz11
00zi2
00c13

88F
ETF

- REF

RPPF
Sul
Swe2
Sw3
SW4a
BCDF
CPEF
WEF
SYNCF

EQU
£qQu
EQU
gaQu
Ecuy
EGU
EQU
£EQu
EQu
£qu
£EQu
EQu

MCOO
MCOO+|
MCOO+2
MCOOD+3
MCCO+4
MCO0+S
MCOD+8
MCQOO+7
MCOO+3
MCOO0+S
MCOO+10
MCOOD+1 |

RANDBM NUMBER STBRAGE,

PZE

0 00 0Oo0O0C IRN
0 00 00cO00 IRN PLE
0 00 o0ocaoc RRNH P1E
0 00 oococ RRN P1E
23146555 KK 8cT
RECBRD CBUNTERS.
0 00 oococ mRC PLE
0 00 00coo WRC PlE
0 00 oo0coe RRC P1E
PASS CBUNTERS
0 00 oocoo wPC PZE
0 00 co0O0G RPC PlE
ERRBR CBUNTERS,
0 00 00OCO0C WEC PLE
0 00 0o0coce RWEC PlE
0 0C 00caoo PREC PLE
0 00 00000 CPEC PLE
0 00 00000 LPEC PLE
0 00 oO0o0OC wCEC PLE
0 00 0o0Gog CH1 PLE
0 00 ooocoo Che PZE
0 00 00cCoo CH3 PLlE
0 00 0cgoao CHA PLE
0 00 oococ CHd PLE
0 00 00COoC Ché PLE
0 00 77762 ECTL PLE »

23146558

WPC=a»

CATALBG N8B, 074004

STARTING BLBCK FLAG
END 8F TAPE FLAG

READ ERROR FLAG
READ PASS IN PR
SWITCH |

SWITCH ¢

SWITCH 3

SWITCH 4

BCD FLAG
ChARACTER PARIT
WRITE ERROBR FLA
SYNC. FLAG

INITIAL RANDSM
FIRST RANDGM NU
RUNNING RANDGM
RUNNING RANDEM

KLUGE CBNSTANTS

MAXIMUM RECORD

8GRESS FLAG

Y ERRGR FLAG
G

NUMBER

MBER

NUMBER HBLD
NUMBER

CBUNT

WRITE RECBRD CBUNT
READ RECBRD CBUNT

WRITE PASS CBUNT

READ PASS CBUNT

WRITE ERRBR CsU

NT

REWRITE ERRBR CBUNT

PERMANENT READ
CHARACTER PARIT
LBGITUDINAL PAR
WBRD CBUNT ERRS
READ ERRBRS IN
READ ERKRBRS IN
READ ERRBRS IN
READ ERREBRS [N
READ ERRBRS IN
READ ERRBRS 1IN
END 8F CBUNTER

ERR8Kk CBUNT

Y ERROBK CBUNT
ITY ERRBR CSUNT
R CBUNT
CHANNEL
CHANNEL
CHANNEL
CHANNEL
CHANNEL
CHANNEL
TABLE AND LENGTH

(7 LI N

[s ]

YBUF



0170«
01708

0170¢€.

01707
0171C
01741
01712
01713

01714
01718
01716€
017212
o0172C
01721
0172¢
01723
Q1724

000

O0000

[ B o B o B s i wo 2 o I oo Y o0 Y

00
00
00

0o
00
oo
oo
oo

00
0o
oc
00
oo
0o
oo
ac
0o

CBUNTER LB8CATIAGNS,

Olese
01663
01664

01665
0ledé
01667
01670
01671

01672
01673
01674
01675
01676
01677
0170C
01701
017202

Ll
kRCL

erCL
RPCL

PAGE

PlE
PLE
PlE

PLE
o 42
PLE
PLlE
PLlE

PLE
PlE
PLE
P1g
PZE
PZE
PlE
PLE
PlE

249 8F 30 CATaLBG NB8. Q074004 YRUF

MRC
WRC
RRC

WPC
RPC
WEC
RMWEC
PREC

CPEC
LPEC
WCEC
CHI
CH2
CH3
CH4
CHS
CH6&
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*

* GENERAL CBNSTANTS,
*
01728 0770000¢C cl 8CT 07700000
01726 7777777C c3 DEC -8
01726 C4 EQu c3 8CT 77777770
017227 77777773 €S BEC -5
0173C 777727778 ce DEC =3
01731. 00000007 c7 8cT 7
0173 00001000 cs 8CT 1000
01733 00001777 Cs 8CT 1777
0173« 00000012 cio 8CT 12
0173% 77777767 cHi DEC -9
0173¢€ 00007777 cie 8CT 7777
01737 7777776¢ c13 DEC -10
0174C 77777774 c14 DEC -4
017241V 77777772 Cis DEC -6
Ci74c 777777%7 Cié DEC -17
01743 77777763 ci? DEC -13
0174« 7777776 ci8 DEC =15
01748 00000052 Cs2 8cT 52
01746 00000077 c?7 gCT 77
01747 37777600 ce00 8CT 37777600
*
C17sC 2 17 01776 EGRN EBR IMAG.2
*
G171 00000002 Twe DEC 2
01752 00000003 THREE DEC 3
017583 00000004 FEUR DEC 4
0175« 00000C!IC EIGHT DEC 8
01735 00000020 A 8CT 20
0t175¢ Q000004C 18 8CT 40
*
oooie2 T BesL 12
00C13 Te pesL 13
00014 T3 #eeL 14
0oo1s T4 assL 15
*
01753 KEY EQuU FBUR
00C24 KEYI EQU 8NE
* :
017587 852512821 RSemM! BCl 5+ READ PASS RECORD NB&.
01768 12222324 rRS8mM2 BCI - le BCOD
0176€ 1222314% kSBM3 BCI 2+ BINARY
0177C 1264453 RS8mM4 BC] 2s UNIT NB

0t?77¢ 1202000C ONT 8Cl1 4s 200 556 B00 wwx
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*

CONTRHL CHARACTER DEFINITIGNS,

g 8PD 2200000
C &PD 2300000
v §PD 2400000
M 8PD 4400000
N §PD 4500000
] 3PD 4600000
o 8PD 4700000
K 8PD §1000G0
S 3PD £§200000
T 8PD 6300000
u &PD 6400000
Cr 8PD 5200000
SP arPD 1200000

0177¢ 07777 IMAG BSS 4098



»

goo4cC
00C41
0004c
0QcA4s
00044
g0o4c
00C4¢
0cc47
- gocesc
00051
C00Ss¢
00Cs3
0ges«
00GC5&
00C5¢€
00587
oonsc

OO0 CO00C000CO0COO0OC OO0

0o
3s
46
a4
72
01
12
o1
76
75
66
35
12
67
72
0l
51

PAGE
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8CTAL wBRD 8UTPUT SUBRBUTINE.

00040
oocoo
00C15S
00014
00024
ooo2s
00C50
01331
00043
400615
01726
20003
0oCcIs
0oCc1s
00C06
00Cc24
oocse
00Cc40

W8S

BRG
PZE
5Ta
AAB
sU13
SKA
SRU
MIw
ary
LDA®
Lp8
kCY
5TA
MIw
LSH
SKA
8RU
4RR

32
T4

8NE
SIGN
*+3
SPCHAR
*=q
T4
c4

3

T4
T4

&
SNE-
*=5

Wwes

CATALBG NB.

77777770

074004

YBUF
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*

-

ooesl
0CCsz
00GCeks
0Q0es¢<
poost
goCee
GOCé&7
00o7cC
00cz7!
0QG7¢
geazs
0Qo7«
goo7E
0ngcze
0caz?
cotoc
0010l
0010¢e
Q0103
Uo10e
go1i0¢&
0010¢€
00107
oo11c
oo

O0O0OO0CCOONMGCGONMOOOCCOOOODOD O OO OCO OO

02
12
53
01
12
01
12
12
43
71
12
e
43
02
12
02
43
76
75
02
43
41
02
43
01

PAGE
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BFERATSBR REGUESTEL BUTPUT RBUTINE. -

02e41
Quesl
00203
00067
po7se
00C71
00747
00750
0tegz
01742
00e4C
14000
00674
02641
00133
14C00
00674
01728
01751
02041
00C4C
00673
1400C
00€74
00204

&00

TYPW
MIw
SKN
8RU
MIw
8RU
MIw
MIw
SRM
LDX
MId
TOPW
BRM
TYPW
MIw
TOPW
SRM
Lba

LD8

TYPW
3RM
8RX
T8PW
BRM
dRU

l o4

SCRC

RPPF ) PASS
*+3 WRITE
POM+§ READ
*+3

PDM+3

PDM+4

SMAUN

Clé -17
SCRC

BRSUBR
l o4
BT+17.2

ARSUBR
CLL+17.2
TWe

1ol

Wwes

801

BRSUBR
MCOQ1

CaTALBL NB.

074004

YBUF
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00112
o011
00114
0gt1i¢
0011€
00117
0C12C
00121
-0012¢
0012z
0012+«
0012¢
0012¢
00127
0013C
03131
0Q13¢

4451231¢
66512312
5151231¢
66472312
51472312
6625231¢
516625823
47512523
23472823
43472825
66232523
2330011¢
23300212
2330031¢
2330041¢2
233005%1¢
2330061¢

SUTPUT TABLE.

87

PAGE 29 B8F 30
IDENTIFIERS.
3C1 1sMRC
BCI 1 s WRC
gcCl 1 eRRC
BCI 1eWPC
BCI 1+RPC
BCl | s WEC
BC1 leRWEC
8Cl1 | «PREC
BC1l f+CPEC
8CI 1«LPEC
8C1 1 +WCEC
8C1 1eCH|
BC1l 1eCHE
8C1 1+CH3
BCl 1eCH4
8CI 1 eCHb
B8C1! 1eCHE

CATALEBL NB.

074004

YBUF
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0c133
0013+«
0013¢
0013¢
00137
001 4C

00141
00142
00143
0Q14¢
00148
0014¢

00147
001sC

PAGE
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PRBGRAMMED BPERATERS.

35 00147
76 40000
16 00025
35 40000
76 00147
81 00cCo¢C

00000 o0

35 00147
76 40CO0GC
14 00150
3% 400600
76 00147
§1 00000

Oococo0ooo

0 00 00000
37777777

00200

SPF

RPF

FTI
FCI

PBPD
5Ta
LDA*»
MRG
STAx*
LDa
BRR

PBPD
STA
LDax
ETR
STAw
LDA
BRR

PLE
8CT

END

17700000
FT1

a

SIGN

0

FT1

0

17600000
FTI1

0

FC1

0

FTI

0

37777777

MCOO

CATALBG NB. 074004

SET PRBGRAM FLAG

RESET PKRSGRAM FLAG

YBUF
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SET Uf\)\Ti NUMBER S

CLEAR
VMIT NO.
TABLE FLAGS

:

—» READ WEYBOARD

—\ = ALL FLAGS \YES SET
C'Q——’< ey il

lNO

v .
SET PRESET

VNMJIT N TABLE |e—
FLAG INDEX
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STEP UNIT NO.

R sw 4]

I

ADVANCE
» TARLE

INDEX

'

(rABLE END

YES

RESET
TABLE
INDEX

0

s[sw4]

g [/ TABLE
LB ENTRY Je——of

FLAG

IS

SAVE TABLE
INDEX

:

MODIFY
UNIT NUMBERS

BRUMP
RETUEWN
ADPRESS
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CLEAR
PACS
COUNTERS

1

CLEAR
EEROR
COUNTERS
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COMPUTE
MEMDRY <\ZE
FiX MAX\MUN\
LENGTH

RECORD
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START WRITE

R [RPPE]

(REWIND AL.l:. umrs)z3 |

¢)-——wi2c
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| GENERATE RANDOM
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RECORD LENGTH
R[WEF
e

wes
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START ING
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[WRC+|—WEC

OUTPUT
PASS
COVOTER
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ERASE RECORD |
BACKWARD

RWEC+1 —RWEC

STOP
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ERASE ERECORD
FORWARD
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START READ
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CPEC + |
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|
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CLEAR READ
TRY ERROR MARKER

|

sEwW1]

'

RRC+| —= RRC

1| —=RTC

!

&2

RE

N —=RRNN

BACKSPACE
RECORD

@),
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" STEP TAPE
UNIT NUMBE

R[e8F]

4
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ALY GOOD \ NO

[P .
READ TRIES . REC+!I PREC

EEAD
STATUS
OUTPUT 19
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ERROR COUMTERS




Page 15 of 23

Catalog No. 074004

s[synce €]

<

WAIT FOE
TAPE TO
sTOoP

CORRECT i<t
WorpD FOR 12

N=RRC - 15T WORD — |

1

15T WORD —~<AVE

I
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N: @
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SPACE FORWARD
N RECORDS
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ouUTPOT
TAPE MARK

OUTPUT
LOAD PO\N T

READ
STATUS
CDU’I"l PUT 19

oLTPLT
READ PASS ABORT,
OVT OF sSYNC

l .
SAVE

(1€T woeb)
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SKIP RECORD

I

s[sw3]

S W BUFF E-'R
EE:'ADY
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BUFFERS READY
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| Y BU Fpes:t YES
READY

NO

TAPE UM\T READY
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REW|UD | OLUTPUT
ALL UNITS 3 END OF FILE READ ERRDR
vy |
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oVTPLT
PASS
COOTERS
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¢

Ck

v
OUT PUT
READ PASS

’

OoVTPLT
RPC

, 4
OoVT PUT |
RECORD NUMBE

3

ouUTPUT
PRC

:

-/ outTPLT
UMIT NUMBER. (UV)/
O6VTPLT NO YES OUTPUT
BCD BINARY | BINARY
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OPEEATOR REQUESTED OUTPUT

OLTPUT bOTPUT
WRITE gEAD
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SELECT
L——{ AND SUTPUT[¢——
PENSITY
OVUTPLT
UNIT Vo
N
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OUTPUT TABLE
OF LABLED
COUNITERS
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REPLACE
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SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIPTION

Page 1 of 7 Catalog No. 299008
IDENTIFICATION: 920 Closed Loop Analog Statistical Test Program
AUTHOR: L. Bergquist, SDS

ACCEPTED: 11 May 1964

COMPUTER

CONFIGURATION: Applicable to any, SDS 920 computer system with EJ20
Standard Junction Box.

PURPOSE: To compute the mean and standard deviation from closed
loop analog measurements for the purpose of determining
system accuracy and stability.

PROGRAMMED

OPERATORS: DPSS, BID, DSQ

STORAGE: Program allocation 001, 100 to 1756 Temporary
storage 40, to 648. Data storage 30 8locations per
D/A channél.

TIMING: 1.3 ms/scan/channel.

USE: LOADING

The program is in absolute format on a self-loading binary
tape. All necessary Programmed Operators and their
linkages are contained on the program tape. Use FILL
procedure to load the program.

RESTART

If it is required at.‘.any time to restart the program, set
the RUN-IDLE-STEP switch to IDLE, press START,
and move the switch to STEP and then to RUN,

SYSTEM PARAMETERS

Following Lioading or Restart the program will request
the operator to define several system parameters.
These include the number of D/A channels, the size

of the ADC converter, and the starting multiplexer
channel for the first D/A converter. All numerical
inputs are in decimal.
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USE:

(Cont)

3.1 "D/A CHANNELS"
Input the number of D/A channels to be tested.
3.2 "ADC SIZE"

Input the size of the analog to digital converter
including the sign.

3.3 '"MX CHANNEL"

Input the multiplexer channel number associated
with the_first digital to analog converter. Xach
addltlonarﬁlgltal to analog converter will be input
through succeeding multiplexer channels.

SCAN PARAMETERS

i
Included in the scan parameters that require operator
input are the channel number, number of scans to be
performed, and the output limits for the digital to analog
converter,

4.1 "SCAN COUij\TT"

Input the number of scans to be performed for
each channel.

4.2 ”CHANNEL"}'
Input the D/A channel to be scanned (0 to N)., If
all D/A channels are to be scanned simultaneously,
input the lett‘ver "A'" instead of the decimal input,

4.3 "LIMITS'"
Input the limﬁts, as decimal fractions, indicating the
low and high values to be output to the D/A con-
verters as a step function. If a random function
is desired, 1hput the letter '""R' instead of the first
decimal 1nput The program will proceed to scan
following these inputs.

SCAN

The scan consists of an accumulation of data obtained from
systemm measurements. System measurements involve
output to a D/A converter, selecting $he return multi-
plexer channel, and input from the p%) converter. Each
successive output for a particular D/A converter uses a
different value computed from either a random number
generator or a step generator.
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USE:

(Cont)

.0

The accumulation of data consists of updating sums for
mean and standard deviation computation and updating

a distribution table. The distribution table represents

a record of measurements deviating from their expected
in converter counts. The table ranges up to plus or
minus 8 converter counts. Those greater than 8 are
listed as 8.

Scan will terminate when one of two conditions is
attained. Either operator intervention by breakpoint
control, or the Scan Count has been reached. Break-
point control consists of depressing and raising a
breakpoint switch.

5.1 Breakpoint #1

If Breakpoint #1 is depressed during Scan or
listing, control is transferred to Scan Parameters
(4. 0).

5.2 Breakpoint #2

If Breakpoint #2 is depressed during Scan or
listing, control is transferrey] to Output Param-
eters (6. 0).

5.3 Scan Limit

When the number of scans have been performed,
defined in Scan Parameters, Scan will terminate
and control/\fcransfer@to Output Parameters (6. 0).
"ty
OUTPUT PARAMETERS

Following Scan, the program will request the operator
to define two output parameters before listing the data.
These are the format and the channel number to be output.

6.1 "CHANNEL"

Input the D/A channel to be output (0 to N). If
there is no input, the last channel or channels
previously scanned will be listed.

6.2 "FORMAT'"

Input the character "M" or "D" specifying the type
of listing desired (see Table II for examples). If
no input is made, the previous format is assumed.
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USE: (Cont) 6.2.1 General Format, Input "DY

The general format listing consists of
the channel number, the number of scans
performed, the maximum and minimum
measurements made from the expected
measurement, the mean bias (mean
measurement from the expected), the
standard deviation about the mean bias,
and a distribution table representing
deviation of measurements in ADC con-
verter counts about the expected measure-
ment (D/A output value).

6.2.2  Abbreviated Format, Input "M"

Only the:channel number, mean bias, and
standard deviation are listed.

METHOD: The mean bias and standard deviation are computed in
the following manner,

For all Xi = (ADC va.lue)i - (D/A value)i

1}

Mean bias -}1- - X. =9

izl !

1

o]

_ , 1 2 5 1/2
Standard deviation = = (Xi) -(8)
‘ 1=1



COMPUTER OUTPUT

I.A. "D/A CHANNELS"
I.B. "ADC SIZE"

I.C. "MX CHANNEL"
II.A. "SCAN COUNT"
II. B. "CHANNEL"
II.C. "LIMITS"

TABLE I

CLOSED LOOP ANALOG STATISTICAL TEST PROGRAM

INPUT RANGE

1. 1toN
1. T7to 14
1. 0toN
1. 1toN
2. 1o entry
1. 0OtoN
2. A
3. no entry
l.a.-.99999
to .99999
1.b.-.99999
to .99999
2. R ‘
3. no entry

REMARKS

Follows Loading or Restart. Specify the total
number of D/A converters under test.

Specify the size of the Analog to Digital
converter including the sign.

Specify the multiplexer channel associated
with the first D/A channel,

Follows data listing or Breakpoint #1. Specify
the number of scans to be performed for each
channel. o

Assume last specified scan count.

Perform test on specified D/A channel only.
Perform test on all D/A channels (I. A.).

Assume last specified channel or channels (II.A.).

Input lower limit of 'ramp' function.
Input upper limit of 'ramp' function.

Perform 'random' function over entire D/A range
Assume last output function and limits.

L Jo ¢ o8edg

‘OoN 3oreien

800667



COMPUTER OUTPUT

III. A.

III. B.

"CHANNEL"

"FORMAT"

INPUT RANGE

1. Oto N
2. A

3 no entry
1.

2 D

3. no entry

TABLE I (Cont)

REMARKS

Output the data for the specified D/A channel
Output data for all D/A channels (I.A.)
Output data for channel or channels specified
under II. B.

Output the channel number, mean, and standard
deviation (see Table II).

Output the channel number, total number of
scans, maximum and minimum measurements,
mean measurement, standard deviation about

the mean, and a distribution table (see Table III.)
Assume previous specified format.

L 30 9 o8eg

‘oN doreien

800667
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TABLE III

1. '"M! (Typical for simultaneous 3 channel scan.)
CHANNEL " MEAN STD DEVIATION
0 1.56 .49
.64 1.02
2 .20 .15

2. 'D' (Typical for single channel scan)

CHANNEL 2
SCAN 25013
MAX 4.00
MIN -3.00
MEAN BIAS .64
STD DEV 1.02
-3 3
-2 71
-1 1405
0 11904
1 10010
2 1129
3 485
4 4



ne200
un201
nn202
00203
00204
60205
00206
00207

00210
nn2il
nn212
00213
00214
00218
00216
00217
00220
no2z1
60222
00223
00224

~92258

wriee
0g227
00230

00231
cp232
No233
0nz34
0naez3s
0236

00237
00240
no241
gp242
00243
Qo244
poz48
0246
00247

onz2so
0025l
onzs2
oNes3
e 184

5%
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1 L8AD
2 w*
3 * SYSTEM PARAMETERS
4 *
0 76 01231 5 ST1 LDA RESTRT
0 3% 00001 & §TA 1
1 00 "11s1 7 CREY TYRE HDGY
1 04 2n0p0 B DEC!
n ai 0p202 9 BR X 8T1a
0 73 00023 10 SKG 1ERS X > 0
0 N1 20202 11 BRU ST1A NG
0 35 01317 12 aTA DACHNS SET D/A CHANNELS
13 *
1 00 N1156 14 §T2 TYPE HDG2
1 03 000vC 18 DECI
0 4% 30210 16 BRX sT2
0 73 01302 17 SKG P14
0 73 01277 18 8KG PS
¢ 04 020210 19 BRU 872
0 3% 01314 20 §TA ADCS1IZ
0 76 21302 21 LDA P14
0 34 01314 22 gsue ADCSIZ
0 3% 00040 23 sTA $11€
0 46 30003 24 CLR
0 76 D1343 25 LDA 814
C 57 40040 26 LOH* SI1ZE
C 35 01318 27 STA INCNG
0 46 30003 28 CLR
0 54 01318 239 SUR INCNO
0 35 01316 30 8TA FIELD
21 *
1 00 21162 32 ST3 TYPE HDG3
1 0! 20000 23 DECI
0 44 00231 34 BRX sT3
0 53 20041 as SKN NFLAG
0 0! 20231 38 BRU 8T3
0 35 21320 37 5T A MXLBC
33 * SCAN PARAMFTERS
1 00 Q1166 39 ST 4 TYPE HO3G4
1 01 00000 <0 nEC!
Q0 41 00237 41 BRX T4
0 53 N004]) 42 SKN DFLAG
0 76 01321 43 Lna ScNg
0 25 n1321l 44 STa SCN8
0 46 30003 4% CLF
Q 84 01321 46 sUB 8CNS
0 35 ni322 47 5TA SCNS1
. 43 *
0 76 00026 43 5TS LDA NEGANE
0 7% N1325 EQ LDR POINT
N 53 01341 CP| SKN FE
0 46 30003 g2 CLR
0 36 01326 83 8TR PAINT
0 36 01326 X 8TR CHNB



0O256
H)0257
nzsao
rn26t
no=62
np2s62
nnzs64
on26%
nnz2e6
0?67
nog7o
nnz71
np272
no273
nn274
nnNazs
nna276
npz77
nos30n
no3ny
noz02
aa30nn
Bk
no30s
Ga3ne
na3n?
“;2310
00311
an3le
£Q313
nn3le
nos3ls
nnN3le
noaliz
lskcPds]
nni3al
nnz22
0323
nnz=z4
00328
0n3es
NN3g7z
n0o330
0Q33!
ga3se
00333
.00334
00335
DN336
Np337
D0340
L}
42
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0 35 01341 o) &TA . Fe

0 35 N1342 Bb STA F A

1 00 21175 &7 TYRE, HOG? CHANNEL

1 0f 200u0 ] neEct

0 53 20N47 59 SKN AFLAG

80 0L 90276 A0 RRU §T54

g 583 2004} Al SKN NFLAG

¢ 01 20311 62 BRLU 5Té

0 73 20026 63 §K6G NEGGANE

0 0! 20250 €4 BRU §TS

0 46 720014 €8 XAR

0 76 21317 €6 LDA DACHNS

Q0 73 N0044 67 SKG SUM

0 Qi 00280 68 BRU STH

0 76 70026 fS LDA NEGONE

¢ 01 20308 70 BRU §T58

0 53 20041 71 §T5a SKN DFLAG

0 ¢l 70301 72 gril * 42 MK

0 01 20280 73 BRU 85T5 FRROR

0 76 NON42 74 LDA CHARS

0 70 21265 75 SKM A TEST FOR ALL
C 01 DOPSO 76 BRU 8§TS

0 46 30003 77 CLR

C 36 N132% 748 85TSH STH PRINT SCAN

0 36 01326 79 STR CHNG® SUTPUT

0 3% N1342 &a STA Fa SET aALL FLAG
0 3% 2134} 81 STA FE

a2 *

1 00 Q1172 e3 §T6 TYRPE HDG6

1 02 N0000 g4 DECF FRACTIONAL INPUT, L
0 41 20325 £5 BRX 8764 TEST FBR R

0 53 00041 RE SKN DFLAG DECIMAL ENTRY
0 0! 00317 87 BRU STéo NB

0 35 21324 88 5STA LAWERL

1 02 20000 g STeR DECF FRACTION INPUT, UPF
0 4 2032% 99 BRX 8764

0 53 20041 91 SKN DFLAG

c 0% 00335 92 BrRU STZ+1

0 35 01323 93 STA UPPERL

G 01 20334 G4 BRU 8TZ RESET RANDOM
¢ 53 20041 95 AN-Y) SKN NFLAG TEST FAR NECIMAL
0 0! 90330 96 BRU *+2 INPUT

0 0 00311 97 BRU ST6

L 76 00042 9A LDA CHARS

¢ 70 01287 99 SKM R CHARACTER=R

Q 0! 703t 100 BRU STh N3, RETURN

0 46 20003 101 CLR : YES, ®r

0 36 01340 102 8TZ STHR RFLAG SET RANDOM FLASG
0 43 00682 103 ARM BFTEST TEST 3.P.

e 53 01341 104 DATCL SKN FE

0 0 30343 108 BRU cLaLL CLFAR

0 76 31325 106 SINGLE LDA PHINT

0 43 10354 107 BrM CLEAR

0 0! 21345 108 BRRU SCAN
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|

N0243 0 46 30003 109 CLALL CLR ALL
0344 0 54 N1317 110 SUR NACHNS
00245 0 35 00056 111 8T A T1
NN346 0 46 30003 112 CLF
00347 0 7% 00056 113 LDX T1 COUNT
0Q23an 0 43 00354 114 BRM CLEAR CLEAR CH. DATAH
00351 © 55 00024 115 ann ANE TNCREAENT CHANNTL
UC3S2 0 41 N03SO 116 BRY =2 LonP
ON3%3 0 0! 21345 11?7 BRI SCAN
118 » DATA CLEAR
00254 © 00 Q0000 119  CLEAR PZF
00355 0 35 00062 120 5T A Tal
00356 0 37 nON6IL 121 STX TX1
00387 0 43 00702 122 BRM LacaTe
00360 © 55 01344 123 ADD 181 INDEX
00361 0 §4 01271 124 SUR N24
00362 © 35 01337 128 STA ENDAT
00363 0 71 01271 126 LDX N24
0n3sa 0 36 41337 127 STRx ENDAT
003685 0 41 70364 123 BRY *e]
NNage 0 76 00025 129 LDA SIGN SET MAX AND MIN
D0367 © 77 37751 130 EAX MAX =24 Te LIMITS
00270 0 35 41337 121 ST ENDAT
00371 © 55 00026 132 ADD NEGONE
00372 © 77 37752 133 EAX MIN=24
00373 0 35 41337 124 STAx ENDAT
1374 0 76 00062 135 LDa TAl
Wt375 o 71 00061 135 LDX TX1
00376 0 $§ 00354 137 BRP CLEAR
00377 © 76 00026 128 ST7 Lna NECONE
00400 0 75 01325 139 LDR POINT
00401 0 $3 71341 140 SKN FE aLL
50402 0 46 20003 141 CLP YES
00403 0 35 01342 142 STA Fa
00404 0 36 01326 143 STH CHN O
00405 1 00 01175 144 TYPE HDG7 *CHANNEL
0N406 1 01 20000 145 DECT
00407 0 £3 00047 146 SKN AFLAG
0N4l0 0 01 50421 147 BRU ST74
0Nell ¢ &3 10041 148 SKN DFLAG
00412 0 01 NN432 149 BRU sTA
NN413 C 46 00014 180 X AR
0n414 0 76 01317 151 LDA DACHNS DA SICE
00415 0 73 00044 182 K6 SUM
00416 0 01 00377 153 BRU ST7
00417 0 76 00026 154 LDA NEGONE
00420 O 0! NN430 185 BRU SET7
00421 0 76 00042 186  8T74  LDA CHARS
00422 0 53 00041 187 SKN DFLAG
nn423 0 0! NN425 153 BRU *42
00424 0 0! 00377 159 RRI) ST7
fN425 © 70 01265 160 SKM A
N 26 0 01 20377 161 ARII §T7
Ba27 0 46 30003 162 CLF



nNOa3a0
Nt <31
50432
nO«3%
CNA34
f043f
0043k
nnazy
nna4n
0441
0442
00443
00444
gnead4s
NN446
(10447
0N4s0
an4sl
nn4se
MOAK3R
no4s4
GN438
NN4SE
nnag?7
nNaan
nas]
. 1AR2
Nag
(0464
No4&s
Qn4s6
0Ndn?7
00«7n
cnNayzl
npeze
0N473
NN4az 4
0Na7s
nNA76
477
gaR00
naskul
pasn?
oneoR
gnNsn4
0osas
nQsoe
..00507
onsio
nostl
nasie
0as13
B ]4
El8
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QDO C = DOMN D200 DD DMODME D =300+ 0Dt NG D= i2DDODODOODDDOCODOODO D) DD =00

35
35
0o
n
53

4

&

53

[}
4

0l
76
70
a1
“6
0l
70

1
&

35
46
53
3s
53
01
ao
43
76
u2
72
04
35
76
03
55
3E
76
03
00
43
B3
al
ol
&1
76
723
ol
53
01
0l
76
ne
72
04
35
76
43

Nirze
N1342
21201
0000
noe4z
np4a4q]
ann4l
D045
nnajz2
0042
1255
N0<e46
oQnNla4
0480
nizse
nna32
a004s
0003
nN1342
N1326
ann4ds
A08D7
ni204
nnzi4
N1326
20001
anngy
01201
n1243
20063
n1244
21203
ni245
ap0064
N1246
n1243
nnese
1342
20600
20237
Q1326
013417
n13e¢6
nnzaz
noo4s
Q00807
nn4s7
01326
20001
noogez
N1262
01216
21326
agzaz

153
164
165
164
167
163
169
170
171
172
173
174
175
178
177
17%
179
120
1821
1R2
16879
184
128
186

187

183
129
10
191
192
193
194
195
194
197
198
199
200
201
202
203
204
208
208
207
208
209
210
211
212
213
214
21%
2ls

SET7

ATa

sTaA

GAMMA

nAMMAJ

FASET

SIGMA

5THR
ST A
TYPE
nErg
SKN
CETE
QKN
RRU
BRI
Lna
SK M
BRU
XAR
RRU
SK W
ARU
$TA
CLR
SKN
“TA
SKN
REL)
TYPE
BR N
LnA
ROV
RID
INTC
STA
LDa
LIMB
ADD
STA
LDA
LIMB
TYPE
BRH
SKN
BRU
BRU
MIM
LDA
SK 0
BRLU
SKN
BRU
RRU
LDA
ROV
BID
INTH
STA
Lna
BRM

CHN &
£ A
HOG#

AFLAG

STRA

DFLAG

GCaMMA

8TH

CHARS

M TEST FOR M
LX 3]

* 3

n TEST FAR *0°*
STR

F@G SET FORMAT FLACG

Fa

CHNE

Fi

SIGMA

HAGY

SCALE SCALF CHAN. DATA

CHN® CANVERT CH. NY%.
Tm DECIMAL

23

Tand

HOGL1

MEAN

HDG11+!

P16

HOGL11+2

STHEY

HDGL1+2

HDS1

BPTEST

Fa ALL FLAG

* 4D

8T«

CHND INCREMENT CHAN. NB.

DACHNS

CHN®

5T4

FG

SIGMA

GAMMAL

CHNEG CHANNEL NUMBER

23
CARRET
HDGL1O+2
CHND
LBCATE
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nns16e 2 76 00000 217 LDhA No2 CHUNT
*ﬁi0517 0 n2 20001 218 RNV
ios20 1 72 nooe7 219 grn 23
nes21 1 04 01262 220 INTG CARRET
NORZ2 0 36 Ni220 221 STR HOGLOA+]
npse3 0 a5 o0l1e22l 222 5TA HUGLOA+2
DO&24 0 43 00714 223 BRM SCALE
Nos2% 2 76 20001 224 LDA MAX o2
00%26 1 03 01223 228 LIMg HDGINB+]
00s27 2 76 50002 226 LDe MIN,?2
NOs30 1 03 11226 227 LIME HDGLlOC»])
~N0831 0 76 N0063 228 LDA MEAN
00532 1 03 N1233 229 Livs HDG10D+3
GD&E33 0 76 20064 230 LDA STREV
00834 | 03 n1240 22} LIMB . HDGLOE+3
0053% 1 00 N1244 232 TYPE HDGLO
c0536 2 77 20007 2313 EAX 7.2
00S37 0 76 01272 224 LDA NB
ngs4n 0 3% 00057 23% STR §TA T2
nos41 0 75 00026 236 LDR NEGANE
D3R42 2 76 00000 237 LDA 0e2
np%43 0 70 20023 228 EKM 1ERD
00544 0 0! D0GB48 229 BRU *42
0Ns84R 0 0! N086Y 240 BRI CTEST
0Nk46 0 Q2 20001 241 RBY
nos47 1 72 20027 242 BIM 23 CONVYERT COUNT
~"NE80 1 04 01282 243 INTG CARRET
WSS 0 36 N1246 244 §TH HDGL1+2
0ns%2 @ 35 Nn1247 248 &TA HDG1 Y +4
0pss3 0 76 00087 246 LDA T2 CONVERT CHNE®
0onss4 0 0z 20001 247 ROV
00888 1 72 20027 248 BID 23
0NS886 | 04 D128l 249 INTG TAB
00557 0 38 N1245 280 STA HDG11+2
0050 1 00 N124% 281 TYPE HOGL1+2 SUTPUT LINE
00861 Q0 76 7N057 282 CTEST LDA T2
0n562 0 55 AnnNz24 283 ADD 8NE
gNse3 0 43 00564 254 BRYX w4+
Nosse<4 0 73 01300 288 8KG P3
N056% 0 0! 20540 28¢€ BRL STR
0NR&E O D) 00474 257 BRU FASET
z58 *
259 * DATA ACCUMULATIASN
260 *
00567 © 00 00000 264 ACCUM PIF
00870 © 76 01326 262 LDA CHNB
0N871 O 43 00702 263 BRM L8CATE
00872 2 6 00000 264 MIN No2 INCREMENT CAUNT
00873 0 46 30003 268 CLF
00874 0 76 21327 266 LDa DATA ADC
00578 0 54 01330 267 sum EXPECT ALC=N/A
- 00B76 0 14 01316 264a ETR FIELD
o 77 2 73 00001 269 8KG MAX o2
. 00 0 01 00602 270 BRU * 42



no60d
- a602

0603
N0syu4
onens
0Ne&enes
00607
noskl0
nnell
nokl1e
00613
00el4
‘00618
00R16
nQel17
nNe=2o0
noe21
NOE22
one23
00624
00625
onkz2é
goe27
noe3n
nnNeasl
onese
‘rNe32
e 54
NRIAR
_UNk36

00637

N0k40
00641
0ns42
00643
N0644
no64s
0NE4E
0n647
N0630
00651

nNoEs2
00682
00654
00655
00656
00657
00660
00661
62
63

i
1
|
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2 35 000ul 271 LR MAX 42
¢ 73 Q0007 272 8KG MIN,2
2 2% n0002 273 STA MIN.2
0 86 40040 274 RS H* S17E AT 13
¢ 3% 00087 275 §TA T2
0 &6 Q0012 2756 RSH 10 AT 213
Q0 35 anNse 277 STA Ti
Q0 73 21300 278 8KG P8 INCREMENT
Q 0! N06L3 279 BRI LR T DISTRIBUTION
0 76 01300 280 LDA P TaBLE
0 73 01272 281 SKG N3
Q0 76 01272 282 LDA ]
D 5% 21336 283 ADN MINDIF
0 35 Q0617 2R 4 STA *e]
2 61 00017 285 MIN DIF.2
0 46 20003 286 CLR
0 76 NO0OBe 287 LDA T
C 73 21304 289 8KG Ps3 SET DEVIATION
0 0! 00628 289 BrRU * 42 BANDWIDTH=64
0 76 01304 290 L.Da P&
0 73 01267 291 SKG Ne4
C 76 01270 2¢2 LDA N&3
0 66 20007 293 RSK 7
¢ 36 N0OD6N 284 STR T3
¢ 456 00014 29% XAR CoeMPUTE X SQUARE
¢ 7% 00023 296 LDR LER® SET R=0
0 64 20060 297 ML T3
0 75 00N23 298 LAR 1ERD
n 46 00014 299 XAR
3 30 00003 300 DPA SUMXSQ.2
2 35 20004 301 STA SUMXSQA+] .2
2 36 Q20003 an2 §THR SUMX8Q,.2
C 46 30003 03 CLR
¢ 76 70057 an4 LDA T2 ACCUMJLATE X
C 73 00026 305 sKG NEGANE
0 78 70026 ane LDA NEGANE
G 46 00014 307 XAR
3 30 000058 308 DR A SUMX 2
2 35 Q0006 309 §TA SUMX+1,2
2 36 30005 310 STHR SUMY 2
0 5! O0BA7 R BRP ACCUM RETURN
12 *
213 * BREAKPAINT TEST
3114 *
¢ 00 720000 318 BPTEST PIF
0 40 20400 316 BPT 1
Q0 01 20660 317 BRU BPTA
0 40 20200 318 BPT 2
0 01 70664 319 BRI BRPTH
0 5! 20652 320 BRR BPTEST
¢ 40 20400 321 BPTA BPT 1
0 01 00660 322 BRI %]
0 02 00000 323 DISW DISCANNECT w
8 01 20237 324 BRLU 5T4



Npe&a4

Wieos

G6Q667

NQAZ70

nnezi

nneze

006713

00674
00e7s

00&76

NnQe77

an7ao

no73a1

0n7s6?

onzna

0Q704

nn70%8

007ne6

00707

oo7lio

nozil

09712

‘J]13
00714

np7is

00716

o717

nQpze2o0

nnz21

nnNzze

00723
00724

na7aes

na726

00727

007430

00731
nozaz

00733

no734

00735

00736

00737
00740

00741

Naz42

00743

144

W7 ac
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0 40 20200 375 BPTR RPT 2
Q0 0] 0N6m4 376 BRRU * =]
0 02 no0an0 307 NISW
n 0y 00377 azk BRI 8T7
329 *
330 * RANDAM NUMBER GENFRATHR
32} *
0 00 20000 332 RANDAM PZE
n 46 30003 333 CLR
0 76 20701 324 LDA SEED
0 67 20013 328 Ley i1
C 55 n0701 336 ADD SEED
0 5% 00700 337 ADD CONST
0 35 10701 338 STA SEED
0 51 20670 339 RRR RANDOM
23416558 340 CONST 8CT 23416565
0 00 20000 aey SEED PIE
0 00 920000 342 LeCATE PIF
0 35 N0OSS 243 - STA TEMP
0 75 00n23 444 LDR ZERS
0 67 00001 348 LSH |
C 55 00058 346 ADD TEMP
0 67 00003 347 LSH 3
0 58 01335 348 ADN INDEX
0 35 NO0SS 349 sTA TEMP
¢ 71 000858 380 LDY TEMP
D &: 00702 351 BRR LOCATE
382 *
0 00 00000 353 SCALE PZE
0 76 01326 384 LDA CHN®
0 43 20702 3585 BRM LOCATE
2 76 00006 LY LDA SUMX+]1,2 COMPUTE MEAN
2 75 2nnos 387 LDR SUNMX .2
e 67 20001 388 LEH 1
2 65 00000 389 DIV Ne2
n 35 00063 360 STA MEAN
¢ 7% go023 361 LD® ZER®
0 64 20N63 362 MUL ME AN MEAN SQUARF
0 3% 00N34 3673 STA MEANS Q]
0 36 20053 364 STE MEANSQ
2 76 200004 265 LDA SUMXSQe],2
2 75 20003 366 LDR SUMXSQ,2
2 5% N0D0GO 367 DIV Ne2
D 66 00N1S 368 RS 13
1 31 20053 369 DFS MEANSQ
1 35 20000 370 psn
0 73 gon2é 371 sKa NEGONE
C 46 30003 372 CLR
0 35 00064 373 STA STREV STANDARD DEVIATIAN
0 46 30003 374 CLR
0 76 00063 37% LDA ME AN
0 67 40040 azs LSH* S17E
0 35 00063 377 8TA ME AN
0 81 20714 BRP SCALE

378



OnN746
on74z
QQ780
nnzs)
nnzs2
0a7s3
nozs4
~N07%5

00756
nezsz
nazsen
un7el
nn762
na7e3
nQ7464

nr785
nn7éA

0‘767
N7 0
77y
anz72
00773
0a774
nnzze
00776
no777
ninao
nieol
nioga
ninNgsz
ni0n4
c1o0s
ojeoe6
01007
01010
01011
aiolz
01013
o1Cc14
01016%
010t6
01017
01020

0y 1
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23D

ODONITITNNIDICODO0OICOHDONNDDODODO2DDTDOOO

37
40
01
p2
75
7%
72
i2

4
&

76
70
01
7
02
&1

2.

76
21

46
as
76
38
40
(VB
71

L]
-

02
7!
46
76
36
as

1
&

76
35
a2
78
76
14
71
-4

1
:

01l
01l

1
-

0l

2N0e!
21000
anz47
N264]
annNze
alakuiols]
a00ac
70000
ap7sz
a0000
01280
207585
0061
14060
annag

20026
anz70

20003
an0s2
20000
0080
21000
anz73
N126%
nO776
n2001
A1272
0003
20026
2N045
onns2
21003
0127%
00056
00057
01280
nons7
n1eso
1274
L1265
21018
n1025
01000
21022
21060

379
380
38
382
383
364
386
3R4
307
383
349
390
29}
392
393
304
268
396
397
303
369
400
401
402
403
404
ans
406
407
408
409
410
411
q12
413
41
415
416
417
413
419
apn
4z
422
423
424
4925
426
427
423
429
420
a2
432

TYPE

NECI

DECF

SIFG

TEMTRYZ

WIMCH

TYPEWRITER SUTPUT,

pARD
5TY
RETW
BRI
TYeuw
LDA
LDX
LDX
MIW
BRY
LDA
SKM
BRU
LDX
TaPY
BRR

]
LDa
BR L
POPD
CLR
§T#
LDA
STA
BRTW
BRU
LnYX
BRY
RKSW
LDX
cLP
LnA
STHR
STA
RRY
LDA
STA
wiM
LDR
Lna
ETR
LDY
SKM
BR X
BRU
RRL
ARU
BRI

10n200na
TX1

*=1
1e4
NEGRNE
0

0.2
De2
b ]
0e?
681TS

b w4

TX1
0
DECIMAL INPUT

10100000
NEGONE
SIFG
11200000

BFLAG
0

T3

*w]
NiQQOoD
*

lel
N4

NEGBNE
Fle2
BFLAG,?
L

N&

- Tl

T2
6RITE
T2

S 6aITS

NB
CHTABL+5,2
*-l

*k+5 02

CTEMTAZ

]

TERMIN

ALPHA NUWERIC

BUFFE# READY

ENABLE BUTPUT

AUTPUT
INCREMENT LOC
NEXT AG6RD TEST
NeNE

BUTPUT AGAIN

TERMINATE AUTPUT

FESET QFLAG

BUFFER READY

WAIT 40 Mm§

INPUT CHAR



ninN23
. noa
va (31
n1026
ninz7z
01030
01031
01032
01n33
01034
N103%
nN1IN36
nin3z
01040
nin4i
01042
01043
01044
01045
01N46
01n47
01080
01051
010582
01053
01054
0'"58%
ONawts 6
01057
a1re0
01Nk
01062
01063
nick4
0106%
01066
nio&?
01070
ninzi
gLo7?
01073
n1074
o1n7s
01076
01N77
01100
01101
ot1io2
n1ina
01104
01108
niines
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0 0y 21046 433 BRU JRBINT .
001 21056 424 RRIU IMINUS -
n 73 21301 435 SKn Pa DECIMAL
0 0:f 21032 42€ AR *+4
0 35 2NN42 a7 ]TA CHARS
0 35 00047 q2p 8TA AFLAG
0 n: 01nt0 a23 BRI WIMECH
0 B3 00N36 44n SKN Tl
L 0! 2101¢C 441 BRU WIMCH
C 6! 20056 q42 MIN T TEST COUNT
0 55 20043 4413 ADR 105UM
0 35 N0044 q44 STA SUM
0 587 00002 445 LSH 2
0 55 00044 446 ADD SUM
0 &7 20001 q47 LSH |
0 35 20043 a4 STA 108UM
0 76 00026 4439 Lna NEGMNE
0 3% 2004} 480 STA DFLAG
c 0! N101L0 451 BRU WIMCH
0 53 00052 452 JPBINT SKN BFLAG DECIMAL POINT
0 0! 01051 4873 BRU Y-
Q0 0y 01007 454 BRRU WIMCH=1
0 35 00050 458 STA PFLAG
0 46 230003 486 CLF
0 35 N00A43 457 §TA 10SUM
0 35 00044 488 8TA SUM
0 01 21006 489 BRU WIMCH=2
C 35 00n0s1 460 JMINUS STA MINFG
0 01 21010 461 BRI WIMCH
0 53 20082 462 TERMIN SKN AFLAG
00! 31076 4¢3 BRLU nNivIDE
n 46 30003 46 4 CLR
0 54 20044 465 SUR SUM
0 53 00051 48R SKN MINFG
0 0l NioaR? 467 BRU * 42
0 76 00044 463 Lha SUM
0 35 0N044 469 STASUM STA SUM
0 7% 00026 470 LDR NEGONE MASK
0 7! 20023 471 LoX . TER?® ALPHA FLAG
¢ 53 20047 472 SKN AFLAG
0 71 N1276 173 Loy N2
0 02 290000 474 DIsW
0 81 N00S0 47% BRR T3
0 46 20003 476 NIVIDE CLR FRACTION
0 %3 000350 477 SKM™ PFLAG
¢ 01 01102 478 BRU * 42
C 0! D1067 479 BRU STASUM
0 76 00044 480 LDe SUM
0 74 000356 Ap LnY Tl
2 85 01313 ae 2 DIV PRUWER+E,?
n 38 00044 qg3 &TA SUM
0 0! n1062 qr 4 BRI TERMIN?
485 *

A86

CONVERT AND STORE



07
nLiin
01111
n11ie
n1113
0l114
n1118%§
0111s
01117
01120
1121
nite?

nll1er
Nilt=24
n112%
olriee
niie7
n1130
01131
011132

n' " 43
O\ats 4
g1135
01136
n113z
n114n0
ni14}
ni142
01143
N1144

n1148

N1146
1147
n11s0
011%!
N11ne
N1153
Nn1154
011”8
01156
01157
01160
n1164
n1162
01163
01164
D =
01186
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987 *
4afg LImMB PAPD 10300000 CANVERT T8 DFECTMAL
Cc 27 20061 4R9 aTX TX1
o7 nence 460 LDY 0
0 37 200NnEé2 4e 1 STY TA!
1 72 2co01s 492 BRID 13
G 14 01252 493 ETR 18R1TS
0 55 Q1262 404 ADN CARRET CARRAGE RETURN
0 7. 20062 “95 LNy Tal
2 7. 00000 496 LDX Ne2
2 35 00001 4e7 STA 142
2 36 00000 498 STR 0,2
C 71 30061 464 LDX TX}
0 &1 00062 Shaks} BR® TAl
B0l *
5ne * NECIMAL T8 DECIMAL INTEGEK
503 *
504 INTG P&PD 10400000
0 82 20030 aN5 SKN 0
¢ 0gf 21127 BNk BRI *+3
Q 76 21332 N7 LDaA BVFL+]
n 7% Ni1a| 508 LR PVYFL
C 36 annNsé 509 ETR Tl
0 75 012%0 512 Lne 631TS
0 70 212613 511 SKM PERI®D
001 N1)144 512 BRU INTGL
D 73 012333 513 sSKnr ITEST
G 73 21334 514 SKG ITEST+
0 0l 31140 515 BRU *+3
0t %4 01243 216 SLUR PERIBD
0 &7 27006 517 LY 6
N 14 01232 £12 ETR 1ARITS
0 585 €9000 1@ ATIN* f
Q75 2N0s36 £20 DR T1
g 81 20000 s21 RRe 0
G 14 01252 R22 INTG)L ETR 13R]1TS
0 85 21254 523 albn SPACE
D75 00056 524 LOw T1
N 66 20006 7% LY &
n D! oLri2z R26 ARl INTG+4
272412 £27 KOG BCY d,10/8 CHAMNELS
122337021 :
45482F 43
2121212
ana00n77 528 BcT 77
BR212423 529 HDG?2 8C7T (3,1ADC SIIF
12623171
esl2lel1e ;
Qnoooozz 530 oCcT 77
52446712 53} HDG2 RCT 1Ry1MX CHANNEL
23302145
45254212 ,
nooangzz 832 ocT 77
82622321 823 HDGA4 BCY 3, 1SCAN CHUNT



01167
0% 40
a1r7)
01172
01172
01174
0117%
01176
n1177
a1200
01201
n1202
01203
01204
n01r2ns
n120s
01207
n121n
n1211
n1212
01213
01214
01218
n1216
01217
01220
0171
0 1 Ve
n1223
n1224
01228
11226
51227
11230
1231
~1232
01233
~ 1234
1235
11236
31237
N1240
11241
11242
11243
11244
11248
11246
n1247
112580
21251

Page 11 of 16

LISTING

Catalog No. 299003

45122746
644563172
peponozz
52433144
31636212
cocnnazz
R223302}
454825473
121212172
eeoQenn7z
5226465]
442:6312
aeoannzz
52233321
AR 48028473
72442821
4512223}
21627242
€32417224
25651252
oooonNazz?
52233021
454525473
12121212
62232145
12121212
12121212
44216712
12121212
12121212
44314812
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12121°217?
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12223121
62121212
12121212
12121212
62632412
24256517
12121212
12121212
12121212
goonnaz?
12121212
12121712
12121712
12121212
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00000077
Q 01 230200
Q0000
nooat
acaone

334
539

5490
541

546

547

548

549
560

881
582
863
554
5ES

HNGA

KNG

~3

HDG#

HDGS

HDG1D

HDGLINA

HOG19R

HDG1NC

HnGlan

HDGIOFE

HDG1 1

6BITS
RESTRT
N

MaX
MIN

[ cl ]
[ IR |

acT 77
act R ICHANNEL

scT 77
AeCT 2, LFBRNAT

8CT 77

T 77
1 2 ILIMTITS

RCI 7+lCHANNEL*MEAN BI1A3%STD QJEV |

geT 77
BOT 3, LCHANNEL

BC1 3,5CAN
RCT 3,MAX
BCT ALMIN

RO BEMEAN BIAS
BC! E,5TD DEV

&CT 77
BC1 Se

ocT 77
BRU 5T1
CLLIR 0

BOSL !

ABNL 2



01~ 2
0 1w
niz2s4
n1258
N1?25%6
N1257
nt260
17261
N17282
12632
31264
71265
T126K
1267
11270
11271
11272
{273
1] 274
11278
1276

1277

130N
1301
1302
1303

|
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20003 5§54 SUMXSO RasL 3
nenas 567 SUMX BASL 5
oani7 884 DIF BEAL 17
nnozza 589 TERR  BEAL 23
0024 560 ANE REAL 24
10025 561 SIGN BasL 2%
20026 €2 NEGENF BAAL 2&
20040 563 S1ZF RASL a0
no04l 564 DFLAR  B&AL 41
ANN42 €5 CHARS RASL 42
00043 566 10SUM  BBAL a3
50044 BEY SUM BOAL 44
n004s 5683 FG BASL 45
n0047 569 AFLAG BaAL 47
a0Nn3%0 8§70 PFLAG REPL 50
00051 571 MINFG BS&eL 51
JehHEY 572 BFLAG  BOSL 52
00053 573 MEANSO BeAL 83
00055 574 TEMP BORL 55
20056 575 T REML 56
20057 5§76 T2 BARL 57
N0060 5§77 T3 BoAL 60
00061 578 TX1 BBML 61
00062 579 Tal BOML 162
00063 580 MEAN BAML 63
0n064 58] STDEV B&%L 64
777777060 582 1RBITS NCT 77777700
oogQ2200 583 14817 @cCT 2000
aonNoool2 584 SPACE  8CT 12
oon0NN44 588§ M BCT 44
noo0nNo24 5R6E D arT 24
0O0N00R1 5R7? R 6cT 51
0000006 568 CHTARL 8CT 61 /
00000072 589 TAR 8CT 72 $
ooonnNs2 500 CARRET 8CT 52 !
nOOONN33 561 PERIAD BCT 33 .
00000040 562 acT 40 -
ononnozl 593 A acT 21
77754360 854 N1OORO DEC =10000
77777700 5§68 NE4 nEe 64
77777701 g§e6 NE3 DFE “53
77777750 507 N24 NEC 24
7777777G 564 NGB nEC -3
77777774 569 N4 DEC -4
77777773 600 NG DEC -5
77777772 601 NG DER -4
77777776 602 N2 DEC -2
Q0000006 603 P& DEC 6
no0nNon1o €04 P8 nEe 8
QONo001Y 605 P9 DFC 9
0oonnnN1e 606 P14 DEC 14
0oGO0020 507 P16 DEC 1A
pnNonNnazz? 608 P&3 DEC 63
anenNnand 609 POWER DEC 1,10,100.1000.170R0,100003.1000000



n1z20k
.07
B RY
n1311
n1212
nN1213
11314
n131s
n1ale
n1317
ni=a2n
n13zal
ni12ze2
012323
n1324
13228
1324
n1327
n133n
01331
ni23e
N1333
N1234
01338
N1336
01337
01240
0 1gags
N1342
1243
N1344
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foogndyz

a000n) a4

neca1780

gna23430

ao3nlzPan

03641190

n 00 20000 £10 ANCSYT PLF

0 00 20040 611 INCHNR  PZF

Cc G0 20000 &12 FIELD PIF

0 00 20000 613 DACHNS PIFE

n 0n anoQe 614 mxLec PIF

¢ 00 00000 615 3CNe PIFE

0 00 2g0aQe 616 ACNOL1  PIF

Q .o dooga 617 UPPERL PIF

Q ag 90000 SR LeWERL PIFE

0 on Aneao 619 PBINT PIF

¢ 00 20000 £20 CHNB PZFE

¢ 00 2gcQo 671 DATA PLF

0 QC 20000 622 EXPECT PIF

63464612 623 MVFL BCI 2.T38% LRG.
43612733

12122233 k24 ITEST BCT 121222°73
12121232 625 8CT 12121232
0 00 02377 826 INDEX PZE =32 *24+2048 =1
2 61 DOni? 627 MINDIF MIM DIF,2

¢ 00 000090 £§28 ENDAT PIF

¢ 00 00000 629 RFLAG PLFE

G 00 00000 630 FE PTF

0 00 00000 631 Fa PLF

QoQ029300 £32 h14 8cT 2000
20000000 623 181 8CcT 20000000
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634 PARE
635
636  * $20 SCAN, CLASED L3%P ANALAG STATISTICAL TEST PRACG.
637  »
N134% 0 02 20000 638  SCAN  EBM 30000
N1346 0 76 01324 539 LDA LOWERL LOWEP LIMIT
01347 C 35 01330 540 STA EXPECT
01350 © 43 01427 641 BRM  EBMCMP CSMPUTE D/A EOM
01351 0 40 20400 642  SCAN1 BPT 1 R.P., | TEST
01352 € 0! NO660 543 BRI BPTA
01353 N 40 20200 544 BPT 2 B.P. 2 TEST
012354 0 0! 00664 645 BRU BPTS
01385 © 02 33012 c46  EBMA  EBM 33012 DA BUTPUT SELECT
N1356 0 13 01230 547 PAT EXPECT OUTPUT
01357 0 20 nNQGO 544 ONAP NELAY
01360 0 02 33002 649 EBN 33002 MX INPUT SELECT
01361 0 13 ni44y 580 PAT CHN®A
01362 © 67 20020 651 LCY 16 ADC CONYERT DELAY
01363 0 02 33001 652 M 133001 INPUT
01364 0 33 01327 553 PIN DATA
01365 0 43 090567 654 BRM ACCUM ACCUMJLATE DATA
01366 0 53 N134] 655 SKN FE
01357 © 0! 01405 556 BRU SCAN2
01370 0 61 01322 657  SCANS MIN sCNed
01371 0 53 01322 5538 SKN SCHNOY
n1372 0 0! 00377 659 R ST7 neNE, G& T®& BUTPUT
71373 0 53 01340 660 SKN RFLAG
jxiyg 0 01 01417 661 BRU SCAND T8 RANDOM
71375 0 76 01315 562 LDA INCN® RAMP EXPECTED
71376 0 &5 01330 663 ADD EXPECT
11377 € 73 01323 664 5K UPPERL TEST UFPER LIMIT
11400 0 O! 01403 6ES BRU *3 N8T THERE
11401 0 76 71324 656 LD# LIWERL RESET
1402 0 14 01316 667 ETR FIELD
{1403 0 38 21330 664 STA EXPECT RESTORE
1404 g 0! 01251 569 BRU SCANI
1405 0 61 01326 §70  SCAN2 MIN CHN® T8 NEXT CHANNEL
1406 © 76 01317 671 LD# DACHNS
1407 0 73 01326 672 SK G CHNE
1410 C 0 01423 573 BRU SCANA4
1411 0 61 N1386 £74 MIN E4MA
1412 0 <0 01441 878 SKR CHNBA REDUCE BY ANF
1413 0 01 01414 676 BRU 4]
1414 0 53 01340 £77 SKN RFLAG 16 IT RANDOM
E<lS 0 0: 01417 673 BRU *42 YES
1416 0 01 01351 579 BRU SCAN1
1417 0 43 00670 680  SCAN3 BRM RANDEM RANDOM NUMRER GEN.
_420 0 14 01316 681 ETR FIELD
421 © 35 01330 662 STA EXPECT SUTPUT VALUE
422 © 01 01351 683 BRU SCANI R.P. TESTS
2423 0 46 30003 6R4  SCAN4 CLPR RESET CH. NB. AND EOM
424 0 35 01326 688 ST A CHNS
42° 0 43 01427 686 BRM EGMCMP
4%’ C 01 01370 587 BRU SCANS | TEST COUNT OF SCAN
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|

n1427 0 00 00000 5R8 EBMCHP PIF
nguqo L 76 N1326 689 Lna CHN®

C1WE] 0 58 N1440 590 ADD Eamy

01432 0 35 01358 661 STA Fama n/A FoM
11433 0 76 00026 603 LOA NEGHNE

N11434 0 54 D1326 6913 SUm CHNGS

11435 0 B4 01320 K04 Syr MXLaC

N1436 0 35 N144} 665 STA CHMNDA MX CHANNFEL
01437 0 &1 01427 £96 BRRF EpMCMP FETURN
n1440 0 02 23012 697 EamMt EfM 33ni?

11441 0 00 20000 668 CHNBA PILF

nonan 6499 END
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1aR1TS 01252 ADCSIZ 01314 BPTEST Qr&%2 CARRET 01262

~¥WTABL 01260 DACHNS 01317 CDIVIDE Q1076 ESACMP 011477
YPECT  ©1323C GAMMAL 00457 'HDGLOA 01217 HDGI1OP J1222
HDR1OC 01228 HBZIND 01230  HDGLOF  n123% JMINUS  010RS§
JPRINT N1n4é LecaTs oo07e? |LEWERL 01324 MEANSG 00NR3R
MINDIF (11336 NIOGOOD 0l24A | NEGENE 00024 PER1AN 11263
RANTIBM 00670 RFSTRT 01251 CSINGLE Q0340 STASUM 010R7
SUMXS0  noon3 TEMTRZ n1000 TERMIN 01060 UPPERL 101323
losuM  gnnas 14817 01283 (6BITS 91250 ACCUM 00567
ASLAG Q0047 CHARS 10042 CHNBA 01441 cLaLL 00343
CLEAR  NN354 COANST  NO700 CTEST  2nss| DATCL  U03R6
DFLAG 0004l ENDAT 013137 FASET  QQ474 FIELD  ul316
GAMMA  NN45] HDG1O 01214 HDG11 01247 INCNS 41318
INDFEX (1335 INTG n1144 MINFG 000851 MXLec  u13”o
BFLAG  NOGSE2 PFLAG  (0N0OS0 PRINT Q11325 PANFR 01305
RFLAG 01340 SCALE 00714 3CAN1 01351 snaN2  u140s
SCAN3 01417 SCAN4 01422 I5CANS 013790 SO 01322
SIGMA 00507 SPACE 01254 STNEV 00064 WIMEH  ulnlo
ITEST 01333 SPTA nN0s6n BPTR NN664 CHAB 11326
DATA 01327 NECF 00767 NEC! 0N763 EnAL 01449
£4Ma N135% MNEG1 n118} HDG?2 01156 HDG3 N1162
HGG4 01166 4DG6 01172 HDE? 01178 HDGA g12ny
HDRBS 01204 INTE n1l1ea LIMB 01107 MEAN 0C063
BVFL 01331 SCAN 01345 SCHNB 01321 SEED 90701
SET7 nn43n SIFG 00770 SIGN orozs S1LF 0040
3T14 nn202 STSA 0na27ze 3758 00308 5Ts4 310325
“T6B 0N3L7 ST74 00421 8TRA 0n44y SUMX 0n00s
MP n00ss TYRE nn746 IFERD ann23 191 01344
DIF Q00417 MAX Q0001 MIN oraoc2 N2 4 01271
NE3 01270 NE4 01267 %14 01343 BNE 90024
P14 n1302 P& 01303 PE3 01304 ST1 g0na2no
ST2 no210 373 00234 8T4 anz3? ST5 0250
ST% on3it ST7 (0377 ST8 on4a2 STR g0s4n
ST 0334 SUM non44 TA) oroe?2 TAS g12¢1
TX] 00Ck1 FA 01342 FE 01341 FG ano4s
N2 n1276 N4 01273 NS 01274 N6 91273
N8 niz27zea P 01277 P8 01300 P9 g13nt
T1 000s86 T? unns7 T3 0nceN A N12€5

n N1zss i pl25% N 30000 - R 01287
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