SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIP TION
Catalog No. 000011
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IDENTIFICATION: 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 sifnplé 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 proceed at the rate of the I/O 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: 1.  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 ¢ontrol 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

2.13

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

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 T indicates 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%55I-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 , '@
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 /

t noon " " n " " 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, v
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. $8001 1
PAGE of 15
- PROGRAMMER: A. W, ENGLAND, 8DS DATE __11-23-62
LOCATION INSTRUCTION REMARKS
g213¢ | @ EOM  @odgd START  CLW
g2131 | @ EOM  2ggdgh DIR
g@2132 | @ CLR 3g@@3
22133 | 4 sTA g2326 CLEAR ACCUM
@2134 | U4 STA @g2327 CLEAR HOLD
@2135 | U4 STA @255¢ RESET FLAG 1
@2136 | U4 LDA @256¢g R1; SET SW1 FOR KEYBOARD EOM
@2137 | 4 sTA g2i152 *
g2i4g | 4 LDA @2563 R4; SET SwW2 FOR KEYBOARD WiM
g21%1 | 4 STA @215k * | |
g2142 | 4 LDA @165 R9s SET SW3 TO NOP
g2143 | U4 sTA g2156 * ,
g2144 | 4 LDA @2266 SET UP RESTART
g2145 | g STA gopg *
@2146 | 4 LpA @ge323 R1Z3 RESET Sw5 FOR LOAD
g2147 | 4 sTA geozy *
g215¢ | @ SKs 21g¢g READY  SKBRW; WAIT FOR READY
@2151 | 4 BRU @215¢ *
g2152 | @ EOM  Z1gp 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. g@@@ |
PAGE 2 of 15
PROGRAMMER: A, W, ENGLAND, SDS DATE 11-23-62
: LOCATION INSTRUCTION REMARKS
geish | 4 wim @255k Sw2 T1; INPUT
g2155 | 4 LbB @255 T
@2156 | @ NOP @@@d@ SW3 NOT USED
@g2157 | @ RCY 2¢@11 SET UP TO SCAN LIST
g216g | 4 LDB @253¢8 *
@2161 | U4 LDx @2537 *
g2162 | 6 SKM g2527 SCAN CONTROL LIST
@2163 | U4 BRx @2162 *
@2164 | 6 BRUI @2527 GO TO CONTROL SECTION
g2165 | @ NOP (Zdg@y R9 |
g2166 | ¢ LDA @@@d2s I DA SC3; INDIRECT ADDRESS
@2167 | 4 BRU @22¢5 SIGN +3
g2178 | @ LSH @dagé DIGIT  SHIFT OCTAL DIGIT INTO ACCUM
g2171 | 4 LDB @2326 ACCUM; * |
gei72 | @ LCY 20883 *
@2173 | 4 sTB  @2326 ACCUM; *
g2174 | 4 BRU @2152 SWi+1
g2175 | 4 LDA @g2326 LOCSET ACCUM; LOCATION SET
@2176 | @ ETR @@@eT SAVE ADDRESS PART
@2177 | 4 STA g@2325 LOC

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

PROBLEM: BASIC UTILITY PACKAGE IV Catalog No.  gggg11
PAGE 3 of 15

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

ge2g@ | @ CLR 3¢d@3

g22g1 | 4 BRU @2173 DIGIT+3

gozge | 4 SkA  @255¢ SIGN FLAG1; HAS | CODE BEEN READ?

ge2g3 | 4 BRU @2321 | FMP; YES

ge2gh | @ ABC 20005 s NO, CLB

ga22g5 | 4 sTB  @255¢ FLAG

g22¢6 | 4 LoB #2326 | ACCUM3 MOVE [ACCUM] TO HOLD

ge2g7 | @ LCY 2@@17 155 *

ge218 | 4 stB  @e3ey HOLDj3 *

g2211 | 4 BRU @ge2gd LOCSET+3

ge2212 | 4 LDA @253 ENTER  C2

g2213 | 4 skA  g255d FLAG1; | CODE ONLY?

ge214 | 4 BRU @2236 FORM; YES |

g2215 | @ LSH @gdd | 3 NO

@2216 | 4 SKA g2550 FLAG1; + CODE?

g2217 | 4 BRU @223k | ADD; YES

ge22g | @ LSH gege ; NO

ge221 | 4 skA gessg FLAG1; - CODE?

ge222 | 4 BRU g2232 , SUB; YES

g2223 | 4 LDA @2326 ACCUMS NO

SDS-E-177
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PROBLEM:

SCIENTIFIC DATA SYSTEMS

SDS 900 SERIES PROGRAM LISTING

BASIC UTILITY PACKAGE IV

Catalog No. _g@@@ i1
PAGE 4 of 15
PROGRAMMER: A, W, ENGLAND, SDS DATE __11-23-62
LOCATION INSTRUCTION REMARKS
ge224 | 4 STAI @2325 SW5 LOC; LOAD/VERIFY SWITCH
geezs | 4 MIN @2325 LOC
gez226 | @ CLR 38073 RESET
gee27 | 4 STA @ges5¢ FLAG!
ge23g | 4 STA @2327 HOLD
ge231 | 4 BRU g2 LOCSE T+h
gea232 | 4 suB g2326 sSuB ACCUM; -LOC
gee33 | @ LSH gggp MUL BY 2; -2LOC
gee34 | 4 ADD @2325 ADD LOC; +LOC
ge235 | @ MRG  ggges SC33; SET RELOCATABLE TAG
ge236 | 4 ADD @g2326 FORM ACCUM
ge237 | 4 MRG #2535 C6; SAVE ADDRESS AND TAG
ge2ug | 4 EOR 2535 6
gezu1l | U MRG @g2327 HOLD
gozhe | 4 BRU goz2h SW5
ge2u3 | ¢ EOM  Zgedd FILL CLW3 FILL FROM TAPE OPERATION
gezshl | 4 Lpx g2323 R1g; FOR LOAD
geakhs | 4 LDB 2561 R2; FOR READER WIM
ge2u6 | 4 LDA @ges22 R12; FOR READER EOM
go2lh7 | 4 sTx gez2k SW5;

SDS-E-177



LA L RN

SID|S

h————
SCIENTIFIC DATA SYSTEMS

SCIENTIFIC DATA SYSTEMS
'SDS 900 SERIES PROGRAM LISTING

PROBLEM: BASIC UTILITY PACKAGE IY Catalog No. g#@g@11
‘ PAGE 5 of 15

PROGRAMMER: A, W, ENGLAND, SDS DATE __11-23-62
LOCATION INSTRUCTION REMARKS

geesg | 4 STA @2152 SW1

g2251 | 4 sTB geisk SW2

ge252 | 4 BRU @215¢ READY

g2253 | @ EOM @PP0D VERSET CLW; VERIFY FROM TAPE OPERATION

g22s4 | 4 LDXx g2324 R11; FOR VERIFY

ge2s5 | 4 BRU @225 ~ Fiet +2

ge256 | 4 BRU @2150

ge257 | ¢ EOM  @ggggd

ge26g | 4 LDA ge522

gee61 | @ SKS 2gu4gy &
- ge262 | 4 LDA @56k

@2263 | 4 LDB @2561

gea6k | 4 BRU g225g

UNUSED

2265 | @ Sks 2¢p4g STOP - BPY

ge266 | 4 BRU @g213¢ ~ START; BPY4 SET STOP INPUT
g2267 | % BRU @g2152 SW1; CONTINUE INPUT

ge27¢ | 4 LDA @2275 AT ADDRA; SET LOCATION TO A
g2271 | 4 BRU @2176 LOCSET+1

ge272 | @ LSH g@gwé - SUBR MAKE B NEGATIVE

@g2273 | @ EOM Z@Ed JUMP CLW

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

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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SDS 900 SERIES PROGRAM LISTING

PROBLEM: BASIC UTILITY PACKAGE [ Catalog No. Zggg11
PAGE 7 of 15

PROGRAMMER: AL W. ENGLAND. SDS DATE _11-23-62
LOCATION INSTRUCTION REMARKS

ge32g 4 BRU @215¢ READY

g2321 L sTA  gos5g@ FPM FLAG1

g2322 4 BRU de2gg SETLOC+3

g2323 L sTAI @2325 R1¢ LOC

g2324 | 4 BRU ge3gh R11  VERIFY

#2325 @ HLT gagg LOC

g2326 g HLT Jo00d ACCUM

g23e7 ¢ HLT @odgd HOLD

7#233¢ 4L DA ges67 TYPE  R8; START OF TYPE ROUTINE

72331 g EOM (@3l TYPE

#2332 L BRU @2335 PUNCH+2

72333 4 DA @2566 PUNCH R7; START OF PUNCH ROUTINE

#2334 g EOM gighl PUNCH

#2335 L sTA golugé | Swh; SET UP OUTPUT INSTRUCTION

#2336 L LbB gesug CRCHAR

#2337 4 BRM gouglh Swh-2; OUTPUT CR

g23ug L bB @232 LOC; SET UP FOR OUTPUT OF LOCATION

2341 4L LDA ;525’36 FIVE; *

ge3he | @ LSH @ep | 9; *

72343 4 BrRM golg OUT; TO OUTPUT LOCATION

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

PROBLEM: BASIC UTILITY PACKAGE IV Catalog No. @@z 1
PAGE 8 of 15

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

g2344 | 4 LpB  galye *¥CHAR; OUTPUT SETLOC CHARACTER

g234s | 4 BRM  golgh Swh-2; *

Z2346 | b LbB  gesbe NEXTWD TBCHAR; OUTPUT TAB CHARACTER

g2347 | 4 BRM g2ugl Swh-2; *

#2354 | 4 LDB @2u66 EIGHT; FOR OCTAL FORMAT

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

g2352 | 4 LDB gau6y INST; FORM INSTRUCTION FORMAT

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

@2354% | 4 LDpBI g2325 LOC; BRING WORD AT LOCATION TO B

@2355 | 4 BRM golig ouT

g2356 | 4 LpB  gosh3 HCHAR; OUTPUT TERMINATION CHARACTER

g2357 | 4 BRM gohgh Swh-2; *

g236@ | 4 LbB @geshg CRCHAR; OUTPUT CR

Z2361 | 4 BrRM  gohgh Swh-2; *

#2362 | @ LDB ggget SCH

g2363 | 4 LDA @2325 LOC

g2364 | 4 skM  @2326 | ACCUM; CHECK FOR END

g2365 | @ Sks 2ghgg BP1; NOT END

g2366 | 4 BRU g2376 _ DONE; END OR BP1 SET

#2367 | g ADD gggel SC2; INCREMENTS LOC

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

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: DASIC UTILITY FACKAGE IV Catalog No. _ggggi
PAGE 1y of 15

PROGRAMMER: A W, ENGLANG, 5DS DATE _ 11-23-62
LOCATION. INSTRUCTION REMARKS

glh g SKA  gegeb SCU; 1S KEY ZERC

golity 4 BRU g2u17 +23 NO

gel16 4 BRR gelg OUT; YEZ, FINISHED

gol1y ¢ ABC 208005

geluzg JdLSH  gogae ; SHIFT KEY DIGIT

gzl 4 sTe #2556 T3; SAVE KEY

gelez L SkA  @2533 Ch; 15 DIGIT 2 OR 3

gaokhezy LooBru gel3d DGTOUT; YES

golial ¢ SKA gogeh SC2; NC, IS DIGIT 1

golizs 4 BRU @2l | /R; YES

ElS L LDB @g2shy SPACE  SPCHAR; NO, OUTFUT SPACE

galet 4 BRM  gelgh swh-2

gou3g 4 BRU geli13 CONT

gou3 L sTA geoss7 DGTOUT TU; KEY DIGIT TO X

g2u32 4 DX @2557 Th; *

@33 4 LDA @2555 T2; WORD TO A

gou3l g ABC 20875

g2u3s 2 LSH Joddy @; SHIFT 2 OR 3

gol36 L sTB @2555 T2; SAVE WORD

goh37 ¥ RSH d@gw6 6; MAKE OCTAL CODE

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

PROBLEM: BASIC UTILITY PACKAGE IV , Catalog No. @@z
PAGE 12 of 15

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

golslh| L LpB geshs -CHAR

golés| 4 BRU  @2UsT -6

goues| 37777690 EIGHT

gaheT| 31733774 INST

goh7gl  u433ge212 PERIOD ENTER; LIST OF CONTROL CHARACTERS

geu71| U3kbgez12 u ENTER;

gelr2| 5432175 L SETLOC; ALSO *CHAR

gelu73| lLsbger7s * SETLOC

geu7h|  Wikgee7d @ AT

gaurs|  413g2273 # JUMP

gou76|  Luige273 J JUMP

gour7| Us3@e225 $ SW5+1

gesgg|  U4r3gear2 COMMA  SUBR

gesg1| 42égez43 | F FILL

gesge|  uUrigeesy : FILL

g25¢3| 146302339 T TYPE

gesgh|  L47g2333 | P PUNCH

gosgs| 43792265 sC STOP

gesg6|  U618213g |/ START

gesgr|  4eggezge + SIGN

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

PROBLEM: BASIC UTILITY PACKAGE IV Catalog No. ggga11
PAGE 13 of 15

PROGRAMM’EYR:"'- A, W, ENGLAND, SDS DATE _11-23-62
LOCATION | _INSTRUCTION REMARKS

ges1g|  Wiggezge - SIGN

g2511 | 43182166 | IDA

gesi2| Usegez26 CR RESET

‘ge513|  Léuge153 U SW1+1; UNUSED

ges1u|  ugeger7y 2 DIGIT; TO AVOID CONFUSING 2 WITH

g2515| L465g2253 v  VERSET e

g2s16 | Lgage11g @ DIGIT; FOR EXPANSION

ges17| Lggge17d g DIGIT; *

geseg| Lggge1Tg g DIGIT; *

g2521| 4ggger11d 1 DIGIT; *

gesez2 | @goeg1dgh R12  EOM RPTW, 1,1

g2523 | 4322153 BS SW1+1; IGNORE

gesal | W72@2153 B SWi+1; *

geses | Li12g2153 SP SWI+1; *

ges26 | W7792153 DL SWi+1; *

ges27|  ugeger 1o LSTEND DIGIT

@253 | BI198088 c

ges31|  B1300000 o

ges3e| Ppeeeset 3

ge533| gpppeede Ch

SDS-E-17:
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SDS 900 SERIES PROGRAM LISTING

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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SDS 900 SERIES PROGRAM LISTING
PROBLEM: BASIC UTILITY PACKAGE JIN Catalog No. #@g@1 1
PAGE 15 of 15
PROGRAMMER: A, W, ENGLAND, SDS DATE _11-23#62
LOCATION INSTRUCTION REMARKS
ges6g| @@ g R1 EOM RKBW, 1,1
gos61| L3egessh R2 WIM T1
g2562|  @@egighi R3 EOM TYPW, 1,1
g2563| U32gessh RY WIM T1
@2564 | gpuipar6 RS UNUSED
g2565| Wh3gedde R6 UNUSED
@566 | Wiegassh R7 MIW T1
g2567 | Ui12g2554 R8 MIW T1

SDS-E-17.



Flow Diagram-

BASIC UTILITY PACKAGE IV

~ Catalog No. 000011 | S ~ Page 1 of 13

DIR

Y

D —»ACCUM
O —» HOLD

RLFLAG 1]

.

SET SWI & aW2
| FOR XEVYBOARD

Y

R [awa]

Y

SET UP LOC OO0

Y

R [sws]

BUFFER VES '
READY ? L,

No




Catalog No, 000011

Flow Diagram

BASIC UTILITY PACKAGE IV

Page 2

of 13

START
DEVICE

e — o e ]

SW I

INPUT
CHAR

SCAN

CONTROL LIST

GO TO.
SELECTED
ROUTINE

SW 2




 Catalog No. 000011

Flow Diagram

BASIC UTILITY PACKAGE IV

"~ Page 3

of 13

3

'3 BITS

ACCUMULATE

-

LOCSET

(ACCUM 5_p2)L0

(o )=

O ——ACCUM

N@<_




Flow Diagram
BASIC UTILITY FACKAGE IV

 Catalog No, 000011 | Page 4 of 13

( ELAG 1)g——>~ SET 816N FLAG

ACCUM g px—HOLD o g

PICK UP CONST
FOR INDIRECT
ADDRESS




Flow Diagram

BASIC UTILITY PACKAGE IV

Catalog No. 000011 . - Page 5 of 13
_____ ENTER
(FLAG 15 INDIRECT ONLY ?>£§—>® )
| §C

( FLAG 1 3ET + 79 6

NS
\ YES
( FLAG 1 SET ) >N,
NG

STORE WORD AT LOC

|

(LOC) + 1 ——LOC

Y

R[FLAG 1]

Y

O ——= HOLD
O —ACCUM

0.




Flow Diagram

BASIC UTILITY FACKAGE IV

~ 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&:‘; — ¥
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B
A
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Flow Diagram

BASIC UTILITY FPACKAGE IV

"~ Page 7

of 13

SET
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ADDR OF
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Flow Diagram

BASIC UTILITY PACKAGE IV

 Catalog No, 000011 Page g of i3
START TYPE * START PUNCH
OUTPUT CR
{
A/

ouT PLUT
%TART\MG LocC

¢

OUTPRUT TAR
SET UP
OCTAL FORMAT
SET LP
RELATIVE INST
FORMAT

CBET LP
ABSOLUTE INST
FORNAT




Flow Diagram

BASIC UTILITY PACKAGE IV

Catalog No. 000011-

Page

9 of 13

QuUT PUT
WORD

QLTERUT

=
Y

ouLTPLT
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Y
( LOC: ACCUM )"""—
T

—~.

(LOC) +1—=~LOC

Y
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Loc)




Flow Diagram

BASIC UTILITY PACKAGE IV

Catalog No, 000011 Page 10 of 13

OUTRLT

/

TERMINATE
ouTRPUT




Flow Diagram

BASIC UTILITY FACKAGE IV

Catalog No. 000011 Page 11 of 13

QUTRUT
sugRr

SAVE WORD
SAVE FORMAT
KE\{.»

SHIFT
2 BTa LEFT
SAVE KEY

'

2 BITS
SET




Flow Diagram

BASIC UTILITY PACKAGE IV

" Catalog No. 000011

Page 12 of 13

OUTPUT
SPACE

QUTPUT
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Y
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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 41910 (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: I1/0O 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.



Page 2 of 6 Catalog No. 000014

USE: (cont. ) BREAKPOINT SETTINGS

BPl - Reset - Console typewriter input
Set - Card reader input

BP2 - Reset - Console typewriter output
Set - DBuffered 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,,77,27/3,777777717.
The above requests alters memory as follows:

2075 07602100
2076 03502012
2077 00102066
2100 00000017
2101 unchanged
2102 00000077
2103

thru 00000003
2130

2131 TTTTITTT

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: Ilocation, 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
BBBBB 07104013
BBBBB+1 27700002
BBBBB+2 03704013
BBBBB+3 00100404

Any insertions use memory immediately following
the DEBUG Routine (designated as BEBBBB 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 Request

Input: D block.

This request will dump onto the buffered printer or the
console typewriter the contents of the memory block
specified and return 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 first will be suppressed.
Example:
D1400-1427.
or

D1400.

Appendix II con;tains a sample of the dump output.

|
5. SNAP SHOT Regquest

Input: S locia.tion, block list.
This request will insert at the location specified a
callin.g sequenc:e which, when executed, will print on the
console typewrlter or printer the location of the snap-
shot and the contents of the A, B and X registers and
the contents of :memory blocks specified in the block
list. Furthermore, if BP4 is set, control will be
transferred follow1ng the snapshot to the DEBUG routine
to enable the user to make additional requests at that
point. Otherw1se, control returns as usual to the main
program.

Example:
S 4017,200-220,0,740-743.

6. EXIT Request

Input: X

When the user has seized control during a snapshot
(BP 4 set) this request will cause the A, B and X
registers to be 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 Reqguest

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 ith 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 +5'708.

Not Applicable.
i
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APPENDIX I

Request Syntax
Catalog No. 000014

%

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

<nop request>
<alter request>

<insert request>

<snapshot request>

<dump request>
<rest0;‘e request>
<branch request>
<exit request>

<toggle request>

N <location list> .

A <location> , <alter list> ,

I <location> , <instruction list> ,
S <location> , <block list> .

D <block> .

R <location list> ,

B <location> .

X

T <toggle list> .

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

<octal number> .

<location list> = <location> , <location list> ! <location>
<instruction list> o= <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> iz <block> , <block list> | <block>

<block> = <location> - <location> ' <location>

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

]

<toggle designator> 1 I 2 ‘ 3 l 4] R I 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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Durhp Output

Catalog No. 000014

Page 2 of 2

Qus«40  Ualuoocy
Jdldony Ua24000uy
Juosey  GeuUOuGY
Jus/0 Galuts/e

EAXE-JANY)
Nae)y
00oen
OCosn
N0eeay
Ousss
vuoesy
Oun/0
3OO0y
Qu’1y
onN/eu
G/ 31)
Ui/ 4
J/su
Uiz en
[RECAVEY
DN

dralo

trliad
T rey .

Jiis K

Cleu0sba
0010Ge17
HIlUN6Ey
O23u3497/
0460001 4
BUl0usen
/1035370
NDoeufun]
C/e00000
27200000
0Jlo0/7z¢
DAlusaay
QobU356y
2obU0UC ]
OC4edU0n
Clrsagazy
GudZouny
= Jldes
UalUldcu
240000
Udod3aey
Ui4U3300

Unndlues

U3e03374
U76U35/4
U7703573
LUIU0608
U4abidduy 4
de3d05:77
47603377
UOLG3-5z2
LLIBUeed
GO3U35/7
Unlodugl
U&bUdd§5
J35D3372
JOL1GG/ L e
vollllug
7630000
UasiLGut
W/0U3353
U/7703362
J/72000«8
<e90d0ul
CHELLUU]
U o aG
eb4aljayl
JeelQuui
JoLeduus

LIQ:’(U\J‘JI

Lenu0uuly

UblUluoy
U4301u3g
U3bu3ds7e

Nevus37s

udlddsle

b ulul Y
JAL1GO6s .
UL7L00Fy
QUlulsbe,
Ubhodq)Uly
U4qclidul «
M70i330
0726346/
G7@uDu2$
U7¢U335%y
ChmGHgU ]
29300004
U43Uului)
wldlul774

RHUNJG

oY ulUt|

o000y

GREB eI

O =R ERCRCY S

J7640000
J3503474
7103378
J7603374
J1703377

JI700354

JODENIS/ 4
JEnC)T1 4
do )0
G140 3398
Jullilaqq
J72G33606
2/200001)
JOLIQD /97
UJ4elUCl 4
JO10JI799
J7103370
JUALCD7 44

dob0dGy]

J7743050

W75 333%7

Jse«quyrcy

U373337

Uo190404
0770337%
U7¢ula2s
QoouGizy
UJiulnee
Unsiiazy
DUlU0ws
Od3d1724
Josdgani
R GGIrG
SQlugrsee
Julul/sze
CAat 303603
Ul74632s
Dol r3a7]
UH93djyny
Uavu3s3F«

doajlirg

RD*UUJﬁl
29545010
Dadnyd37]
N NIV RVIcH]

/000G

dC1Uun g/

Uen300035

JIB0sH/ 4
301000
dO1GumRe
LS R LY
Ql700s504
NOLOG e
dHnliuuds
Mol e
T E TN
DA3nddso«
0250
SOt
01011 Ud
82033564
U3bUsao04
H7103506

JOlGJdsde

AEQLLUG]
L IR RS RVD |
PV X I IVISTY

UEADGizdoy

GOIGLIGS

G45033/7+4

724000y

C37405370

03200837/

ISR E- B RN

Gme sl g

Ca3.1337 4

[ E-TER L %

Ga3uR3//

CHO100] 2

Us70337,

U/Z9%400UG=o

N/ 5330

NA4sL001 4

Les il «

Uululersy

FERIUTI

/7500029

2a%0nngG g

T SN N Eal¥l

(bajulnowey

U8senig
uUs /b
7 DG
REI-RUEDES N IS
IJ58 133/
SIATT e
Ul g imiys
Ut a4y s/e
LT gy

Al

A\
(s
&

RN IS~
IR IR D]
J70% 37347
U/ 24y
UL a7 5
WE 705
D&3Ciuun
R ekl BeY
S12Lluek
RGN Rl A Y

CED )0

CEA Ly
ud,b[/gﬁ
Jaolguy)ye
SRR TS

U/ 3aee



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

Page 1 of 2 Catalog No. 000014
1 FurT
Gagud 0000¢ g 555 2
Jyulle 2 32 Culle 3 STard wlM 104¢
Udious J 41 G6O00¢ 4 BrX sTaxT
oui4 oy 71 QuCo7 ) LDX N3P
UWdluwo ¢ 3¢ CLules & Wl Wim LAST +2
Judub J 4]l CQ0c¢s 7 b KX Wim
uuuaz7  d Eu 777¢e d NP NOF* -LAST+1ly
Julld u 3% DUDDe Yy Fauy 3TA Kolalx
Juull U 16 vuloe lu MG pxUmgyr
wudOlée v 3% 0060l 11 2Tk Jump
Uuld3 U Jeg 0U6éDH4 le BLOlN eOM™ 6bJ4
Udadil4e U 32 0L0oUs 13 wlmM [ue
Judld g 32 0uous 14 Wit Tue
UJUi6 G 76 0u0U3 Iy LDA Tue
LuuUl7? U 17 0UQGng 16 EBKR 14y
UUCeC J 7¢ 0UCH3I 17 KA luy
vuiel J 5% 0uoues 1o ADD RELADR
Lbddee v Ui 00030 19 brU 24
Juued 0 J0 0U0LC ey LERG PLE
LUulc4  J0OQ0O00UL el gNE VEC i
Jdued  4U0000uC e S IGN GCT quibyiuogy
Juuee 27777777 23 UNED vel ~i
woule/ UUS37777 24 ADRMoRK agoT 37777
U0uel U 14 000y €2 ETk AURMSA
ududl U 385 QOoOQuUs én oT4a COUNT
Judag 0 55 (L0000 e/’ ADD EaA
GUU33 U 3% (Gulss es oTea MIDIFY
Guud“4 0 76 QugOs ey Liua 102
uduad J dz 0CQu4 30 READ wilM WaIK WY
UuyLs® U €u zi0UU 31 5Ko 21000
ylus? 9 ul 0004y 3 BRU SToxE
wdu40 0 7% CU0O0S 33 ENOBLK LUB COUNT
uiduel d 17 Gulw3d 34 Etk ldy
Uduse O 72 0uls3 30 DRA LudYy
Luu43 J 38 0UGus 3n oTn ReolAalr
udius€4d U 7¢ Coowi 37 SRR TaALGSLT
GubEd U Ul Culls ) oku BLOCK
Jds4e J Ul 0L0ul 3y bryU Jumr
Uaos/ Jd 71 C3CU4 4 sToxe LDX wWyiky
sulLou J 72 (00es €] oKa DIoN
Udinl Jo w3 0ulu4 “y KN WOR Y
uubaZ U Ul Oulos4 « 3 BRU NOR G L
wlUuo3 ¢ 77 00000 44 MOBOIFY EBaX Oee
yuda®  Q 37 «4u00» EE NBREL  STx=* COoUNT
Luuad Jd &l 000Us LR min Cauny
cdlnk J Al Gulss “7 Ml MOLLEY
LGdun/ U Ul Oulss < okU KA
Uulnd < /7 00000 T Ay ~AA taX Ued
LJue g 20000000 &) TaceT ouT c00ubu
U3 U wl 4A00uu 5¢ 1dy HLT *

OJduul & JUMP BeoL i
Culus &4 102 B&el .
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DEBUG, Relocatable Loader with Automatic BRU Into 1

Catalog No. 000014

Cagdu4
000uJs
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U0173 4 493 00234 128 BRM BUTo
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Ou210 4 43 00043 141 BR™ Ing
goell 4 e} 00357 142 MIN Ba#
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002149 4 35 4p354 145 STaw Bob
00215 4 61 43343 146 MIN® Bus
Uu2le 49 75 0032 147 LDB BoB
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U225 ¢ 76 00C0U 154 LDA 0s2
GUR&6 U 35 40005 155 STaw ABA
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U0zsl O 35 Q00D0S 158 5Ta AAA
ub232 4 76 00140 189 LDA NOPINS
Jug33 0 35 40005 160 STaw AAA
00234 4 Ul 37774 161 BRU NEP
UNgA5 9 43 00016 Y BRUTE  BRM Ing
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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 FILIL, 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
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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 iho 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 REPREDUCER

00200 0 7)1 00027 BeuIN LDX SCS

00201 0 76 00026 LUA sC4

gnanz 2 3% Q000G STA Oe2

go2n3 2 72 aonne EKA 0+2

00204 0 01 nNog07 8RrRU *+3 ,

nne20s 2 77 34000 ERAX NEG2K 2

on2n0e 0 Q1 00201 BRU *=5

0n2n7 0 37 00612 STX LIMIT

00210 0 76 00244 LoaA RE8

00211 0 3% 00001 STA |

00212 0 02 20004 ENTER DIR

pnN21s 0 02 0000 EBM RKBWI

on214 N 32 000tz WiM T

po021= 0 76 00012 LOA T

0n21e 0 75 00288 Loe Cq 77

gn217 0 70 002852 SKM R

g0220 0 01 00222 BRU w2 N8BT R

00221 0 01 NOe2Ssé BRU READ

no22¢ 0 70 00283 SKM P

0nN223 0 01 002258 BRU *+2 NBT P

on22«4 0 01 0N373 BRU PUNCH

unN22s 0 70 00254 SKM v

ong26 0 01 00230 BRU *é2 NBT V

00227 0 0t 0047 BRU VERIFY

00230 0 70 00247 SKM CR

on231 N 01 00233 BRU w42 N8BT Ck

un2s2 N N1 00g4s B8RrRU CLEAK

0N233 N 14 00288 DILIT ETR C4 ACCUMULATE DIGITS

00234 0 35 00012 STA T

nNz235 0 46 30003 RCH 30003

pne3e 0 76 00250 LdA PCNT

00237 0 &7 00UOI LSK !

ge240 0 5% 00280 ADD PCNT

00241 0 67 00001 LSH |

00242 0 5% 0Nol12 ADD T

00243 0 35 00250 STA PCNT

po244 0 01 00212 R8 BRU ENTER

00?45 0 46 30003 CLEAR RCH 30003 CLEAR PCNT

agn246 0 01 00243 RRU *=3

uo2«47 00ONOOS2 CR ecrT 52

002850 0 00 oO00OG PCNT PLE

00281 0 00 9nGnO RPCNT PLE

anzs2 0000006 R B8CT 51

0N253 NC000047 P 8eT 47

on2%4  0000008% v ecrT €5

on2s5%  00000G77 Cq 8CT 77

on286 0 76 00878 READ LUA R SET INTERRUPTS

00257 0 7% 00876 Lo8 R?2 /

N0240 0 35 NOO0O3I STA

Liw /BRU C#NB



Page 2 of 6 Catalog No. 020012
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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0343 0 02 00000 ERR! EBM 0

00344 0 02 20004 DIR

0034 N D2 03641 EBM TYPwH

0034 0 12 00862 MIw EMI CR REA
00347 0 12 00563 MIw EMI 4+ D sP ER
00350 0 12 00564« Ml EMI 2 R8Kk CWK
unss| 0 02 14000 T8P E8M TePW

pon3s2 N 40 21000 8KS SBRw

00383 0 01 0N3se BRIJ *e=|

(0354 0 01 00212 BRU ENTER

gn3ss 0 N2 00000 ERK2 EBM 0

0nN3se 0 02 20004 DIR

0N387 0 02 03s4) EgM TYPW4

Q0360 0 12 0NB%eS MIw EMe CR TAR
003A1 0 12 Q0866 Miw EM24+1 LE SP F
00362 0 12 00567 Mlw EM2+2 U LL CR
00363 0 01 00381 BRU T8P

N03k4 0 02 21000« ErR3 DIR

00368 0 02 03e4] E&M TYPWA

00366 0 12 00870 miw EM3 CR T8
00367 0 12 00587 Mlw EM3* R AUE
00370 0 12 00872 Miw EM3e2 SP FuUL
0N371 0 12 00873 Miw EM3e3 L « « Cr
u0x72 0 01 00351 BRU TeP

0N373 0 7& 00250 PUNCH LDA PCNT

00374 0 54 Q0024 suB sCe

0037% 0O 35 002%| STA RPCNT

0nN376 0 76 00600 LDA R4

o377 0 3% 00424 STA Swi

040U 0 71 00574 LOX TBLS

goan) 2 76 01616 LDA TBLEe2

0040¢ O 14 ONO27 ETR sCs

00403 0 35 00610 8TA ADDK .
00404 0 76 UD61& LDA sLC SHBRT LEADER CBUNT
o0e0s 0 40 20100 SKS BP3

nNo4a0s 0 76 00613 LuA LLC LBNU LEADER UBUNT
0n4n? 0 02 20004 DIR

00410 0 14 00860 CONE ETR c2

vaatd n 37 00012 STX T

00412 0 02 01644 Le8P EgM PPTW4

0N413 0 54 00%6| sus c3

oNel4q4 0 72 NOO23 SKa &C3

gnNnet1s 0 01 00«23 8RU SWi=i

00«15 0 71 0042c LuX PWC

00417 0 3% 00M13 STA T+ KILL TIME
00«4z0 0 41 00417 BRX we|

00«42 0 01 00412 BRU Leep

nn4z2e 0000000 Pwl RCT 60000

00423 0 71 0NO12 LDX T

nn424 0 20 00000 Sl NBP
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76 01617 LUA TBLE+),2

00425 2
0N426 0 14 00027 ETR sCS

00427 0 12 40610 BuT Mlww ADDR

U0430 0 61 02610 MIN ADDR

00431 0 73 00610 SKG ADDR

0N432 0 01 00434 BRU *e2

0N433 0 0Ot 00427 BRU BUT

00434 0 02 14000 EdM TOPW

00435 0 41 00436 BRX e |

00438 0 40 21000 8KS SBRwW

00437 0 01 00436 grRU e |

00440 2 53 01616 SKN TBLE 2

00441 0 01 00450 arRU CONF NBT DENE
0044z 0 76 00601 CeNC LDA RS DeNt
0N4ad3 0 3§ 00424 STA SW S(SW!) BRU CBND
00444 (0 75 00614 LDA sSLC

00445 0 40 20040 SKS BP4

00446 0 76 00613 LUA LLe

00447 0 01 DO4)O 8RU CeNe

00480 2 76 01616 CBNF LDA TBLE,.2

00451 0 14 pon27 ETR SC§

004Sz 0 35 00610 STA ADDR

00453 2 76 01616 LDA TBLE .2

00454 0 01 00410 BRU CBNE

00455 0 02 14000 Cend EBM "TBPW

pDo4ss 0 40 21000 SKS SBRW

00457 0 01 00456 BRU *e|

U040 0 40 20200 SKS BP2

00481 O 01 00463 BRU "2

00462 0 01 00212 8RU ENTER

00463 D0 76 0N251 LDA RPCNT

00464 0 54 00024 sus sCc2

U0465 0 35 n02sS| STA RPCNT

00466 0 72 0002S SKA sC3

00467 0 01 0N212 BRUY ENTER

00470 0 0) 00376 BRU PUNCH+3

0n471 0 76 00602  VERIFY LDA R6 BRU VI
00472 0 75 00603 : LD8 R7 BRU V2
0N473 0 3% 0003} STA Iw

0N474 0 36 00033 8T8 12w

(0€75 0 71 00574 CBNTV LDX TRLS

00476 0 46 30003 RCH 36003

0N477 0 3% 00618 STA VFLG RIVFLG)
00S00 2 76 01616 LbA TBLE.2

00501 0 72 noo2s SKA sC3

onNs02 0 01 00543 BRU VDBNE

00S03. 0 14 00027 ETR sCS

0nNsN4 0 35 00610 STA ADDR

0NS0S 0 75 NOD26 viesP LDB SC4

onNspe 0 02 D3604 EOM RPTWA4
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00807 0 02 20002 EIR ‘

00510 0 40 20400 PAUSE SKS BP1

00511 0 01 00212 BRU ENTER

posi2 0 01 0Nsi0 : BRU *=2

00513 0 32 00016 Vi WiMm . Te4q

pNsi14a 0 76 00016 LDA T+4

U0sSiIS 0 70 40610 SKMw ADDR

g0sie 0 36 00615 sTH VFLG

00517 0 &1 00610 MIN ADDR

00S2u 0 01 40521 BRUw "e

00s21 0 00 00510 PLE PAUSE

00522 0 32 00016 ve Wiw Teq

00523 0 40 20010 SKS SBew

00524 0 36 00615 STB VFLG

ons2s N 76 0D0IS LDA T+d

00526 0 72 00G26 SKA &C4a

00527 0 36 0NBI1S sTB VFLG

00S30 0 76 Q0610 LDA ADDR

oNs3t 0 75 Q0027 LbB $Cs

005832 0 01 40533 BRU=  we)

00533 N 00 00L34 R2E *e |

00534 2 70 01617 SKM TBLE®|,2

00835 0 01 0Ns4Q ARU vea

00S36 0 41 00800 BRX CONTV*3

00s37 0 Q1 00b4s : BRU . ERK4

00540 0 76 00026 vaa LDA eCq

0nDs4) 0 35 00615 STA VFLG

00842 0 0} 00K36 8RU w=dq

00543 0 53 00615 VUBNE 8KN VFLG

00544 0 D) 00834 BRU VCENT

0Ns4s 0 02 20004 ERR4 DIR

00545 0 02 03e4] EQM TYPWA

0NsS47 0 12 00604 Ml EMa CR VER
00850 0 12 00405 Miw EMaw| IFy sp
00881 0 (2 006&0s miw EMde ERRD
00882 0 12 00607 MIw EM4ael R.. CR
008%3 0 0} 00351 BRU TGP

DO0SS54 0 40 20200 ° .VCENT SKS ap2

008S5% 0O 0t 004?78 BRUY CeNTvV

0N8SEé 0 01 00212 ary ENTER

00887 NOCOOINO (o B8CY 100

00860 137700000 ce ecr 37700000

0nNsel  0ol100000 C3 BLT 00100000

U088e 52812521 EM) acT BB 1202142412258 ,51465182
oNE&d B2632122 ene acrT 826321224328 1226,64434382
00870 &262834¢ EM3 eCT 8262634645 1212728,12266443,43333322
00s74 7772772000 THLS pet =812

00878 0 0l 00271 R1 CLY] CeNs

cNE?e 0 QI 00300 R2 BRU 1§13

00877 0 01 0033 R3 By CaNa
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onenc 0 20 00000 L " NRP
O60E0Y 0O 01 0ON4SS R& ¥Ry COND
00&0e¢ 0 01 N0OBI3 L2 BRU Vi
0nen3 0 91 QO0se22 R7 BrRU ve
0Ne04 E2652851 EM4 eCT 52652551431267012425515146451333352
00610 0 Q0 00QO0AQN AUUR PLE
0061l € 00 0O1861¢ START PIE TBLE
on&le N 00 00ONO LIMmIT PLE
00k13 1000000 LLe acT 16000000
0n&et14 N«4000N0 5LC B8CT 04400000
0nets 0 C0O oou0o VFLG PLE
00&16 0 00 0NONG Tel PI1E
niele ToLE EQu TBL*G 2
03604 RPTW4 B8BL 03604
20010 SHEW 83eL 2C010C
20400 BP 1 BSOL 20400
210200 -1 sBeL 20200
20100 BR3 goeL 20100
20040 8P« Beel 20G40
ono23 sCI BeeL 22
00024 sC2 BaBL 24
ono2% SCs 388L 2%
nnoes SC4 neBL 26
00027 §CS 886L 27
03641 TYPW4 ABBL 03641
14000 TRPW Be8L 14000
21000 SERW B80L 21000
ooo1i2 T sueL 12
01644 PPTW4 bB3BL 01644
oocwal RKBwti BOBL 00001
34000 NEGRK 98B8L 34000
00031 Liw BBl 3
00033 Iew - AB8/L 33
00200 END BEGIN
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IDENTIFICATION: FORTRAN Memory Save

AUTHOR: Robert C, Shepardson, SDS

ACCEPTED: November 15, 1963

COMPUTER

CONFIGURATION: 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
2. 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

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 3601, 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 168. 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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1 FART RELeTATASLE LBRADER INTH ERASAILF
) " lt=1=wk?
AnnNn nAnn2 Q ARA ]
ANND2 2 2% NNN1? P START WIM 1N, 2
nAnNO2 N 4t nann2? 3 RRY aTART
nrANAa N 71 nonne 6 LDX NAP
annNaos 2 32 nnn7d v/ WM WIM LAST,.?
ANNOA N 41 NRNDS A ARYX WIM
ANNO? A 20 77721 5] NBP MBP w “~LAST+IN
onAin A 76 NON72 tn CHERK  LDA EnRI7E
“ANNYY N B4 NAN7A 1 " &ayB PRETTE
ARNYI2 N 72 NNN2R 19 aKA SIGN
aAnNta 0 0t NoNts 19 BRI 1na
ANN14 0 B8 NNN7YH 14 FITS ADD EnAns® ;
NANIS A N1 NANY? 1s ROy Fag ‘
ANNIE A DN Annnn te 119 HUT % 1
ANNL? N 3R ANNNe 17 Fan eTA RELANR b
nrn2n N 1& NN26A I A M2 G Raymae
non21 N o2& Annne 1a aTA JiuMe
nAN22 A 0t ARnan 2n RRY »a
Anf22 N ON nnnNNn 2 7ERA PY7E
ARN24  ANONONOY ] ANF neEg 1
nAn2s  4nnnnnan 29 SIGN acT 4n0nAN00N o
nnNONz& 77777777 "4 BNE = neEe -
aAnNA27  NND=7777 o8 ADRMSEK RCT 37777
ARN3N N N2 NNANA 24 RLACK EBM &n4
ANN3Y N 232 nnN0oAX 27 Wwim 102
ANA32 N 232 NONNAJ ¥ WiM 1n2
TANMNRIY N 74 NONOR 29 Lha 1n? - - e
NNN3a N {7 nNANtA an FoR Ino
NNNAK N 72 ANNtR 94 a¥K A 1neQ
NMN3A N BR ANNNK L) ADD RPELADR
nhni? n {4 npn2? k] FTR AN®MaK
AnnNd4n N A8 ANNNE 74 aTA CRUNT
TANA4] N ER AQNAT T UTRE T AR EAY T T
nnN4s N 38 ANNS2 Ak ara Many =y
nANda N 76 nANnOAR 27 Lna - 1n2
nNA4d4 A 32 NNNN4 Y REAN WM waen
aONN4As A 4an 21non "9 _KG 210nN
ANN4R A N1 NNNEA an B groeT
TAANAT7 N 78 AANAR T T4 TTENDARLK LKA CayNT o ST s e
nrNsSnN N 17 NANte a9 FaR 1no
anns n 72 NnNN1A an 2K A 1ne
nAANS? N A& NANNK 44 RTH RELADR
ANNS2 N 72 nnn77 qn BK A TAGRIT
nAN%4 n 01 ANN3N aq R & RLEBOY
TAANSRE T A D1 oNaNO2 T Ay T RRy Jume T e e e
DANBE N 71 ANNDA an STARE LNY WRRD
fAAS? A 72 NANN2S a0 2K A RIGN
onnen n 82 NAAND4 LY, ] aeN waRrRn
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nANSy N 01 NNNAA3 L AR . NBRFY
ANNE2 2 77 AANNN 59 MANIFY FAX 0e?
lakal-X] A A7 annnNs e} NBRF L, ST » Cauwnrt
NNNR4A 0O &1t ANNNK R4 MIN CounrT
TAANER N &) ANNR? X MIN Mantey
NANEE N N1 NAN44 L RRU REAN
AANS? 2 77 NNNANN g7 EaY FaX Ne?
ann7a  NNONNSEN tq PREIZE ART 8an
nnnA2 gaq Jume RAAL 2
AnNNnNAa &N In? RRAL 3
e T AnNn4 'YX WARN RABL 4
nnnns &0 COUMT RABL &
nnnnea 69 RELADR RABL <
naN7 Y €a EnANR  Rapl 71
nnn7o 6 ENS1ZE RAGL 72
nonz7 Y3 TAGRIT RAopL 77
AN2 K7 £7 ARUMBP RABAL 2613 T
nON7Y &q LAST Fou *

nanon Y- ] END
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nanon
nenot
nnno2
annNNAa
nANNa4
nANOR
ANNOA
Anrnn?
nnntIn

A DA 3JANTI A DN

71
an
D1
0>
12

‘a1

na

7K
7

non2a
ANN24
nan7i

nonzo
non7i
nnn7iy

nnnz?
nnann

ann24

nnnon

nnaty
21000
7777
nNKka4
nneENs|
7777
1annn
nosn2
noenN2

1
12
19
14
18
18
17
[
19
2n
21
29
29
24
o
2¢
27
20
"
an
kB
29
L]
24

ar

26
27
20
)]
an
ay
4
a2
44
an
44
4y
an
49
&n

30 BN MO A IY —-

* ¥ * * & %

1ERM
ANE
EOA
ENnay
Foa
FRADR
Faay
MP g
CLA
cLe
Mne
CAY

CxA

CNA

ANFQ
ADC
SR

START

RABGL
RARL
RROL
RABL
Fou
Fau
Fou
ROD|
apn
Aen
amNn
MACRO
aTA
LN
ENDM
MACRG
erTy
LNA
ENDM
MACRS
FAR
ADD
ENDM
RARL
Aen
MACRR
Mne
N8P
aKN
FNDM

REL
ARG

ILny
ARTW
AR
PTLW
MIW
RRYX
TORW
Lna
LNy

A

FARTRAN MEMBRY SAVE R L SHFEPARNARI
{1=1=63

8W| =2ET = PUNCH VARIABLES

82 2ET = PUNCH ZRMMAN

SW13 2ET - PUNCH RUN TIME

'

21

24

71

72

EnA

FAA
£ng7
ann
7640nAn213
780nN023
£nNnnng

?
2

gnEe
anNE

S
R&0AAND
4

A

n
PUNCH LBRADER ™
Me&2

"o
1.4
LRANGRD,2
e

=4 DUMP 71=75 HINGE
=294Nnn"7)
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nAANLL 4 43 NNLAY 51 REM DiyMe
noni? 4 71 NANROt L3~ LoY =ndn1 A0
nnntAa 4 7 NNSNI s 1.DA =n&?7
nnNla 4 43 Nnik4 ca REM DiyM=
) Re * DETERMINE Mal7E
ARAIE 4 7& NOSNN g & LNA =2 '
nnnts 4 38 NN25KA3 =7 eTA TFMD
aAnNL? 4 7Y NNA77 L3 Lny =n37777
nAAPn 2 77 10N0N RQ P Fax 4anQ A ,?
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PROGRAM DESCRIPTION
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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:
1. 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.) 5.

METHOD:

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 (c;)lumns 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:

l. 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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Card Reader Test Program
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“ CARD READER CHECKOUT PROGRAM

e
iy

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

o200
46201
280202
0203
d0204
49205
#0206
*

gp207
2p21¢
96211
s '\I12
B E
99214
gg215

00216

20217
g0220
pe221
49222
99223
90224
b

p@225
p0226
ag227
nB238
79231
90232
p9233
fp234
90235
99236
09237
pp240
gyl
it 2
ﬂazus
gp2Lu
po245
90246
po247
ppg250
%

92
L6
35
35
61
49
g1

92
32
76
75
79
g1

g2

32
Lg
g1l
76
14
70
g1

32
76
14
75
67
35
67
55
35
32
76
14
55

75

70
g1
32
32
Lo
g1

20004
3p003
0p6n7
gp610
go610
12006
gp272

#3606
611
#p611
pou72
pu 70
po345

g20@6
gp611
20019
gp350
#p611
PPL66
gpu71
B350

ge611
gr611
pPL66
gL 56
gepo1
gp611
gopn2
9p611
#P612
pP611
#0611

gpLEG6 -
gp612 *

poL72
go61g
#9353
P61l
98611
20400
p@e275

START

DIR
CLR
STA
STA
MIN
SKS
BRU

RCBW
WiM
LDA
LDB
SKM
BRU

RCDW
WiM
BETW
BRU
LDA
ETR

SKM

BRU

WIM
LDA
ETR
LDB
LSH
STA
LSH
ADD
STA
WIM
LDA
ETR
ADD
LDB
SKM

- BRU

WIM
WIM
BPT
BRU

SUM
CARD
CARD
12006
EFT

1,4
TEMP
TEMP
ONES
BC
ERR1

1,1

‘TEMP

ERR2
TEMP
077
HC
ERR2

TEMP
TEMP
077

co

1

TEMP

2

TEMP
TEMP&1
TEMP
TEMP
077

TEMP&1

ONES
CARD
ERR3
TEMP .
TEMP

1
HREAD-2

READY TO FEED

READ BINARY
CHECK CHARACTER

READ HOLLERITH
CHECK CHARACTER

FORM CARD 1.D.
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* BINARY

gp251
pp252
09253
Pe254
#9255
pe256
pp2s7
pp260
09261
00262
00263
gg264
#0265
909266
@267
0pg27p
gp271
ge272
#9273
o274

LSRRl SRR R R R R SR R SR R SRR R SRR

* HOLLERITH READ TEST

g@275
gp276
00277
g9300
ge301
0p3p2
08303
pg3pL
gp3@5
gp¢306
pe307
pp310
pg311
gp312
gA313
pp31L
gp315
Pp316
pp317
gp320
gp321

99322

gp323
gpg324
0@325

S S S N S S SN S e SN S R S NS

READ TEST
71 0Qu65 LDX DM6 &

@2 93206 BREAD RCBW 1,2

g2 gpopp EOM o}

ug 14996 SKS 14006 READY TO RFAD
g1 60254 BRU *-1 :

82 93206 RCBW 1,2

32 9p611 WIM TEMP

Ly 204190 BETW

g1 09357 BRU ERRG

76 00611 LDA TEMP

14 ¢pu67 ETR 07777 -

70 90607 SKM SUM

g1 @357 BRU ERRYL

61 pp6@7 MIN SUM

b1 @252 RRX BREAD

g2 12006 EOM 12006 SKIP RFMAINDER
61 0619 MIN CARD : »
up 11696 EFT - SKS 110406 , SKIP IF NOT EOF
g1 pp327 BRU EXIT

g1 90205 BRU START

75 00472 LDB ONES

71 @QL65 LDX DM6 4

@2 020p6 HREAD RCDW 1,1

02 gpppg EOM 1}

4P 14006 SKS 14006 " READY TO READ
01 gg3p1 BRU *-1

02 p2006 RCDW 1,1

32 90611 WIM TEMP

76 00611 LDA TEMP

14 poLE6 ETR 077

35 99611 STA TEMP

37 00606 STX TX

71 00611 LDX TEMP

76 90505 LDA HTABLE, 2

71 006046 ~ LDX TX

70 00607 SKM SUM

g1 @p324 BRU . T

ug 20010 BETW ,

g1 p@356 BRU ERRLA

61 gp6@7 MIN SUM

L1 @9277 BRX ~  HREAD

g2 gogpoe EOM 8

g1 90271 BRU EFT-1

LY 20010 T BETW

g1 99320 BRU *-5
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#0326
pp327
gp33p
pp331
gp332
0333
gp33L
gp335
g0 336
gR337
go3up
gp3u1
0P342
go343
W EIYN
pe345
g@346
gp347
gp350
gp351
§p352
gp353

3504

55
#p356
gg357
pa360
#@361
#9362
#6363
G364
pe365
pP366
00367
pe370
p@a371
#p372
gp373
ge374
pp375
pp376
gp377
gpLoo
poLel
poLg2
goug3

goLoL

gnh¢5
auer® 6
poug7

'&tasnoEHSEUSNM&E:NtQEHSSHSEi&EiGNSEQSNSEQSNQGﬂ&GMsEQSHSEQGUStJGHSt;MEQGHSENQENS

g1
g2
4y
g1
12
12
71
12
L1
go
g1
12
12
12
g1
71
75
g1l
71

75

gl
71
75
g1
76
35
46
35
76
37
55
73
g1
54
61

9p356

#2641
20u00
gp341
gouLs
gPLLE
gpL62
goL56
B335
popon
0p200
0oLy 7
pousg
gousl
pe334
poL27
oL 70
pou12
ppL3g
gpL71
gou12
gau31
fge1d
poL12
90611
pg6p5

30003

0613
goL61
pB606
#0606
gpus7
gp372
goL6p
gg613
#0365
§P606
#9613
gou73
gop06
gp606
gou73
ppe22
pouL3
poL6L
g2641
goLL5
goLoL
#p605
ge607

EXIT

ERR1
ERR?2
ERR3

ERRLA
ERRL

BRU
TYPW
BPT
BRU
MIW
MIW
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

ERREA

%,h DONE MESSACGES
*&8

MSG1¢

MSG10&l

DMy

MSG15&hL,2

*-1

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

R/l

D1@
TEMP&2
*-l

TX
TEMP&?2
CTABRLE, 2
6

TX
CTABLE, 2
18
MSG5&L
DM6

1,4
MSG5&6, 2
*=1

TA

SUM
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49410 @ 0p 00000 HLT

20411 @ 61 00200 BRU START-5

ggu12 @ 92 @2041 TYPE TYPW 1,1

39413 @ 12 @¢PL26 MIW MSGH

f0a14 ¢ 02 1u¢pQ TOPW

29415 ¢ 49 21000 BRTW

#psl16 0 01 PpOL1S BRU *-1

90417 @ 92 92641 TYPW 1,4

40820 @0 37 0pL32 STX MSGh

#0u21 @ 71 00LE3 LDX DMS

§0u22 2 12 pOuL37 MIW MSGL&S, 2

#0023 @0 41 @PL22 BRX %=1

aou24 9 00 00000 HLT

20425 @4 01 ¢@2090 RRU START-5

00426 52000000 MSGY ocT 52000000

40427 22314512 MSG1 BCI 1,BIN

29430 30464312 MSG2 BCI 1,HOL

gpu31 31244512 MSG3 BCI 1,IDN

gpu32 12121212 MSGUL BCI L, CHECK ERROR

90436 52525252 . 0CT 52525252

gpu37 25515146 MSG5 BRCI 5,ERROR IN COLUMN

gguul 52525252 oCT 52525252

gpLLs5 52522231 MSG1# OCT 52522231

gpLLu6 L521517¢ BRCI 1, NARY

gpuL7 52525230 MSG11l OCT 52525230

40450 46434325 BCI 2,0LLERITH

48452 12632562 MSG15 BClI 3, TEST COMPLE

0pL55 63255252 ocT 63255252

doL56 @PpA0OA00 o) DEC g

gous7 @gpogep11 D9 DEC 9

20460 Q0000012 D1d DEC 10

gouel @00Q@110 D72 DEC 72

goLe62 77777774 DMy DEC -4

aoue3 777771773 DMS DEC -5

goseL 77777772 DM6 DEC -6

goues 77777700 DM6 & DEC -6L

$ps66 00000077 077 oCT 77

poue7 QOPP7777 07777 OCT 7777

pAL7P 52522525 BC oCT 52522525

PgL71 @EP00B63 HC BC! 1,000T

gpu72 77777777 ONES ocCT 77777777

fpus73 90121212 CTABLE BCI 106,90 1 2 3 b 5 6 7
90505 0pAQ10400 HTABLE OCT 1000,400,200,1006,40,20,10,4

09515 @PpA0002 oCT 2,1,202,1062,42,22,12,6

#0525 pAPALAQP oCcT LOPA,LLP0,L200,4100,u0L0,4020,4010,400L
00535 @0PELAR2 ocT Lge2,4001,4202,4102,4042,4022,4012,4006
90545 p0p02000 oCT 2000,2u400,2200,2100,2040,2020,2010, 2004
@p555 @A@pE2002 oCT 2002,2001,2202,2102,2042,2022,2012,2006
#9565 (0P0D0O0 oCcT g,1u00,1200,1160,1040,1020, 1010, 1004
90575 00001002 oCT 1462,1001,12062,1102, 1642,1022,1012,1006
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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. 'VvValadez, 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 acceptarnce 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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PROGRAM LISTING

Card Punch Test Program Package
‘ Catalog No. 034002

* CARD PUMCH TFEST PROGRAM PACKAGFE

wha
w5

* BP1 SET- SINGLE CHARACTER MODE,
* BP2 SET- ENTIRE CHARACTER SFT

* RP3 SET-

ats

an2p0
gg201
pe202
#9203
ga2oL
gA2p5
#0206
p0p207

pp210
gp211
gp212
pa213
pp214

gp215
@n216
pp217
gn220

pp221

#p222
pp223
pA224
np225
An226

00227
#0230
§0231
60232
99233
60234
pP235
pR236
60237
gp2u0
Bo241
8p242
00243
po2utL
Bp245
go246
80247
60250

T eSS E TS e AEaEc oo aaw [ERNTE@ D EaENNAaD _aaenNaw VOV

76
35
)
g1
Lo
g1
ng
01

L6
71
35
L1
g1

71
76
35
55
41
71
76
35
55
41

ua
f1
76
35
4
pl
)
g1
)
g1
71
02
12
)
g1
nl
g2
ug

paups
pgoL26
20400
po210
20200
#p21s5
aeapg
gn2a0

30003
ggug2
ggus5y
Ap212
gn227

goual
0pue7
poLse
AoLa6
g0217
fB375
gaug7
ApLSY
AoLA6
gg22y

20100
pe310
gauog
0AL25
20200

VERIFY MODE

START

TEST1

TEST2

CoM1

00237

12046
pp235
1046
0237
pgoup2
pa6L6
0L S5y
20010
00206
go2u3
14000

CoM2

210090

LDA
STA
RPT
RRU
RPT
RRU
HLT
RRU

CLR
LnX
STA"
BRX
BRU

LDX
LDA
STA
ADD
RRX
LDX
LDA
STA
ADD
BRX

BPT
BRU
LDA
STA
BPT
BRU
SKS
RRU

SKS

RRU
LDX

 EOM

MIW
BRETW
BRU
BRX
TOPW
BRTW

nMB L
NONE
1
TEST1
2
TFST?

START

- DM29

IMAGE& 20, 2
*-1
COM1

PM16

CSTAR
IMAGE& 16, 2
CADNL

*=2

NMY

CSTAR

IMAGE®20,2

CANDY |
*=?

3
VERIFY
PM12
CARD

2

*83
12046
%=1
14P46
a1
DM20
646
IMAGE&20, 2

START&6
*-3

INITIALIZF SIMALF
CHARACTFR TFST

INITIALIZF CHARACTFR
SET TFST

OMIT RIT 13-TFST ?
RIT 13-PUNCH RUF RNY
BIT 12=-PUNCH RNY

SFLECT PHINCH

COMPLETE ROW
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gR251
gA252
gp253
fp254
#pP255
#0256
@257
gn26d
fn261
$p262
#p263
00264
#P265
pp266
#p267
ag270

pR271
gp272
pp273
ga274
@gp27s5
fp276
gp277
#p300
gp301
00302
gp303
gp30L
gp305
@p306
6p307
gp310
Ap311
pA312
gA313
fp31u
#p315
0p316
ga317
pe320
#p321
#@322
#p323
gp324
#B325
4326
9327
90330
gp331

N O AT AT AEAESEE NN AT NIV DN DR SB[ Ao adG ool uaouaw

ig250

20200

pp256
12046
@254
0oL 25
AL 25
#p262
gpo2u1
49271
poL26
A0L26
00267
fn231
geaon
ap2p0

gpaog
gL @2
gp375s
goL2y
AL Sy
gougL
20006
gpL2y
goL2L
Ap30L
#p276
AL Sy
#p273
20001
ge271
gpLp?2
12006
gp311
02606
foL1g
gau27
goL27
AL sy
pA33L
#0315
pp271
@oL26
ApL26
pp327
gp310
2641
008377
goL17

COoMS

ROTATE

VERIFY

RRU
RPT
BRU
SKS
BRU
MIN
SKN
RRU
BRU
RRM
MIN
SKN
RRU
BRI
HLT
BRU

PZE
LDX
LNA
STA
LDA
ADD
LCY
MIN
SKN
RRU
RRY
STB
RRX
ROV
BRR
LDX
SKS
RRU
RCDW
LDB
WiM
LDA
SKM
BRU
BRX
BRM
MIN

- SKN

RRU
BRU
TYPW
LDX
MIW

=1

2

*&3
12046
*-1
CARD
CARD
*& 2
COM2
ROTATE
NONE
NONE
*& 2
COM1&2

START

nM2 @

PMY

X2

IMAGE& 20, 2
1R5

6

X2

X2

*& 2

¥%=-5

IMAGE&20,2

ROTATE&2

ROTATE
pPM290
120406
Y=-1

1,4

ONES
TEMP
TEMP
IMAGE&28, 2
ERROR
*=ly
ROTATE
DONE
NONE

82
VERIFY
1,4

DMB6
MSG1&6, 2

OMIT RIT 13-TFST 2

PIT 13=-PUNCH RUF RNY

PUNCH NFEXT ROW

TFST FNOR NOMF

CHANGF CARD |MARF

CARN RFANFR RFANDY

COMPARF WORD

TEST FOR DONE

READ NFEXT CARD
DONE MESSAGE
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pA332 0 41 0A331 RRX *-1
#P333 0 01 00267 RRU COMS
#3334 2 75 @PLSL ERROR LDR IMAGE& 20, 2 PRINT FRROR MSP
AA335 @ @2 p2641 TYPW 1,4
00336 ¢ 71 P@376 LDX M5
#A337 2 12 00424y MIW MSC2#a5,2
Ag3u@ @ 41 gP337 RRX %=1
g 01 60267 BRRU COM5

po3u1

* CARD PUNCH SERVICE ROUTINE.

* ENTER BY BRU 342

* EXIT BY BRU 200 | -
* SET IMAGE IN A REGISTER BEFORF STARTINC
* SET BP1 TO STOP TEST

AN342

¢ 71 644082 SERV  LDX nM2g
343 2 35 gPL5Y ~ STA  IMARE&20,2
po3ut @ 41 PA3L3 RRX *-1
ge345 ¢ 71 GPLAP - SERVI  LDX DM12
pe346 0 37 gOu25 STX CARD
gA347 0 L@ 12046 SKS 12046 PIT 13-PUNCH PIIF RNY
gg350 @ p1 Ap347 BRU *e1 '
#P351 0 uLP 1upu6 SKS 14046 RIT 12-PUNCH RNY
ge352 @ 91 @@351 RRU R
pe353 @ 71 @ELA2 SERV2 LDX pDM20
pA354 @ P2 PA6L6 FOM 646 SFLECT PUNCH
@g@355 2 12 pELS5L MIwW IMAGF&20, 2
#@356 @ 41 BP355 BRX *e]
@357 @ 02 14000 TOPW
gP360 0 upg 21000 BRTW
#0361 @ 01 64360 BRU F*e1
#6362 0 4@ 12046 SKS 12046 RIT 13-PUNCH RUF RNY
pe363 0 01 60362 RRU %1
AP364 @ 61 PPL25 MIN CARD
@A365 @ 53 PAL25 SKN CARD
pe366 0 @1 AA370 BRU %82
Ap367 ¢ P1 @A353 BRU SERV2
09370 0 ug 20u00 BPT 1
g@371 @ @1 PO373 BRU —  *&2
@@372 0 P1 PP3L5 BRU SERV1
09373 @ 060 00000 HLT
gﬂ37u g p1 po3L2 BRU SERV
Pp@375 77777774 DMy DEC =h
98376 77777773 DM5 - DEC -5
08377 77777772 DM6 PEC -6
ppLEd 77777764 DM12  DEC -12
poLe1 77777760 DM16  DEC -16
poue2 77777754 DM26  DEC -20

opue3 77777700 NM6 L DEC -64
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goupy 01000000 1R5 NEC - 1R5

goups @1010101 . CADD ncT giaiA1o1

gouge pupLoLEy CADDL  OCT gupuonay

apug7 00016203 CSTAR OCT aap102a3

goul1g 77777777 ONES 0cT 77777777

#Pu11 52525252 MSC1 0CT 592525252

gAuL12 65255131 RCI b,VFRIFY COMPLFTF
§PL16 52525252 oCT 52525252

gAL17 52525252 MSG2 OCT 52525252

@pu206 65255131 RCI 3,VERIFY FRROR
gpu23 52525252 4 0CT 52525252

gau2y 0 40 anoad X2 PZF '

apu2s ¢ 0@ 60000 CARD PZE
gou26 @ 0p 0000 NONF PZF
Aou27 0 00 AG0AAM TEMP PZE
Agu3p 4 00 aeA0d  IMACF  PZF
0@267 FMD - COMS

DONE PASS 2
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IDENTIFICATION: 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

]
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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
then a comma. The following is a list of the operation and
their starting address:

LOAD A AND B '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)

SET-UP = 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.

CONTROL = 200% ,
This program performs the actual com-
munication, one block per entry, in
compliance with the Breakpoint settings.
REWIND = 320%,
This program rewinds the tape to the
beginning.
ERASE = 340% ,
This program erases 13 3/4 feet of tape.
BACK-UP = 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 = Buffer Error

Location 272 = Data Error (A = Bits that failed)
(B = 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 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.

SDS-E-177
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SCIENTIFIC DATA SYSTEMS
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PROBLEM: 15 KC MAGNETIC TAPE TEST USING Catalog No. 044001
INTERRUPT WITH INTERLACE OPTION PAGE 3 of Y4
PROGRAMMER: RICHARD S, RESNICK DATE 12/3/62
LOCATION INSTRUCTION REMARKS
3P* HLT ggﬂ WAIT FOR W1 INTERBUPT
BRU 72
HLT ﬁ%ﬁ WAIT FOR IW1 INTERBURT
BRX
EOM FORCE LAST CHAR THRU BUFFER
HLT g%ﬁ g WAIT FOR 1wW2 INTERRURT
BRU 23 :
31g* MIW  Ug37e, OUTPUT
BRU  4g3g7.
' wiM  Ugare. INPUT
BRU  uUg312
BRU é¢31 . IW2 UNCOCK AND RETURN
POT 7
320* .
EOM uu 4. REWIND TAPE UNIT COMMAND
SKS tlﬁ
BRR ﬁg TEST FOR LEADER
BRU ¢¢322
BRU 276
BRU gﬁ
BRU 7261
33¢@*.
EOM  @7634. REVERSE COMMAND
SKS 21¢¢¢ TEST FOR END OF BLOCK
BRU
SKS REPEAT
BRU ¢¢331 YES - CONTINUE
BRR @330,
NOP  @pddd.

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

PROBLEM: 15KC MAGNETIC TAPE TEST USING

Catalog No. 044001
PAGE 4 of Y4

INTERRUPT WITH INTERLACE OPTION

PROGRAMMER:  RJCHARD S, RESNICK DATE  12/3/62
LOCATION INSTRUCTION REMARKS

3l .
LDX  @gehg.
EOM  @3674. ERASE COMMAND
MIW  @2377. ERASE 13 3/4 FEET
BRX  g@3h3.
BRR @347,
BRM ¢¢312.

350 BRM 7337 .

DP*.

STB  #¢371.
ao e
STA #3372, FROM INDEX LO + N WORD
suB  g@ar2.
ABC 20005 .
RCY 20812,
ADD ¢§§76.

368* STA  @#376. FORM POT WORD
.
EOR .
suB g3 Td.
STA 375. FORM - N
BRR ggg5¢.
EOM 3614,
EOM 43654,

;lﬂ* wr I

SDS-E-177
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SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIPTION

Catalog No. 044004

IDENTIFICATION:

AUTHOR:
ACCEPTED:

COMPUTER

CONFIGURATION:

PURPOSE:

STORAGE:

TIMING:

USE:

1.

.0

.1

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 unlt and the number of
passes over the tape. ‘

The program ogcupies the first 1155 words of memory.
The réemaining 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.

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 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 2 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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Catalog No. 044004

USE:

(Cont)

3.

Select BCD Mode, '"D"

Typing the 1etfe§r D will cause the EOM instructions to be
set for BCD opération.

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.

Select Typewriter Output, "T"

The typewriter is selected by typing the letter T.

Select Punch Qutput, "P"

The punch is selected by typing the letter P.
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,

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.

Continue Operation , "C"

Once the exercise operation has been stopped with
Breakpoint 1 (sée section 4. 1) it can be resumed from
the point at whic¢h it was stopped by typing the letter C.

Restart Read, HR

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.

wWPC 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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USE: (Cont) LPEC 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.

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.

ggé Errors in Channels 1-6, Channel 1 is the most
CH3 significant bit, channel 6 the least. These
CH4 counter§ are also output whenever a read error
CH5 occuris if Breakpoint 2 is RESET. After a read
CHb error: output they are cleared.

4.0 BREAKPOINT SWITCHES

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

4.1 BREAKPOINT 1

RESET: Normal

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

4.2 BREAKPOINT 2

RESET: Output counters and messages whenever the
normal output situation occurs.

SET: Skip the output 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 read pass go on to another write
with new random numbers.

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

4.4 BREAKPOINT 4
RESET: Run without halts.

SET: 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 messagcs ol various
times in the op¢ration 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  WRITE BRin RLWwkITiS uvAD KEADO
aaaaaaaa bbbbblLbbL ccccecce dddddddd eeeceece

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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METHQD: (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.

2

Longitudinal Parity E rror

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
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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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SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIPTION

Page 1 of 1 Catalog No. 060003
N T AR == = T T
IDENTIFICATION:  Buffered Line Printer Memory Dump

AUTHOR: R. Wilborn, SDS

ACCEPTED: January 11, 1964

COMPUTER

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

PURPOSE: To provide a method of printing the contents of memory
via the line printer.

PROGRAMMED

OPERATORS: None.

STORAGE: 204 including output buffers.

TIMING: Will print at the maximum rate of the'line printer.

USE: 1. 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.

2. 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
3. Following the dump, the paper in the printer is restored
to the home position. Another dump may be initiated at
this time.
METHOD: 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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Buffered Line Printer Memory Dump

00061

46

Page Catalog No. 060003
1 * i
2 * MEMARY NUMP 8N THE LINE PRINTER R WILBORN
K] * i
A REL RELOCATARLE F3RMAT
0oone 0 00 0oron §  MCOO  HLT .
00001 4 35 00724 6 STA START .4
0002 4 36 00221 7 STR FINISH, 4
00003 2 40 12060 8 PRTW 1
00004 4 03y 27777 9 BRU *=].4
0000% 0 46 2N0NN3 10 CLF .
00006 4 3% NN216 11 8T A SKIP.4
00007 4 71 0NP04 12 mcio  LDX Ma .4
opo10 4 76 D015 13 LDA START .4
00011 4 35 NDA17 14 STA TEMP .4
00012 4 76 00175 18 Lns C3.4
00013 4 35 00206 16 STA COUNT .4
000t4 4 76 00173 17 LDA CO.4
00018 4 78 00201 13 LDR OM2344
n0n1é 4 70 40312 19  MCLA4  SKMw. TEMP 44
00017 4 01 0ON24 20 BRU MC164+4
00020 4 61 00310 21 MIN TEMP.4
00021 4 41 37775 22 BRY MC14,.4 .
0U022 4 76 00167 23 LDA C7+4 1ER® LINE
00023 4 55 NO202 24 ADD STANT,4
00024 4 3% 00201 25 STA START 44 ADVANGCE COUNTER
0N028 4 43 00116 26 BRM DONE 44 CHECK FBR FINISH
0oN26 4 %3 00176 27 EKM SKIF.4 waS LAST LINE ZER®
oo027 4 01 00002 79 BRU *42,4 N8
Gn030 4 01 237757 29 BRI MC10.4 YES
00N31 4 76 00162 20 LDA M o4
nnna2 4 35 N0172 2] STA SKIP .4 SET FLAG
0oN33 0 40 12060 32 SK & READY
00034 4 01 27777 33 BERU w144
00035 0 02 02660 34 PLPW 144
pNN3€e 0 02 14000 a5 TaPW
nuoaz .0 40 12060 26 ' SKS READY
Qo040 . 4 01 37777 a7z BRU *=]e4
00041 Qa 02 10440 393 EemM STEP
pan4z 4 01 3774% 39 BRU MC10,4
oNO43 0 46 3NN03 40  MC16  CLP . SET FLAG
00n4e 4 35 00J6D a1 STA SKIP,4
0nNu4s 4 71 00142 4z Lox L0
© 0go046 4 77 €0P2% 43 EAX BUFFER+4+4
00047 4 37 NO1&3 44 STY DATA,4 SET INDIRECT CELL
000S0 4 71 00144 ag LDX M33.4
nONsl & 76 (0216 a6 LDA " ITMAGE+R3 46 SET BJTPUT IMAGE
00052 & 35 00256 a7 STA RUFFER+33.6
00053 4 41 37776 43 BRY *=244
00054 4 75 00151 ag LDR START 44 COMVERT T®& O8CTAL
0N0sSs 4 43 NO116 50 BRM 8CO0,4
0n0B6 0 67 20014 el Ley . 12
00N57 4 16 00212 82 MREG BUFFER+2.4
00060 4 3% 00”11 53 STA BUFFER+2+4
0 anol4 54 XAR



Page 2 of 5

Ca.talog. No. 060003

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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No142
00143
‘00144
00145
DO146
00147
00130
0D151
00182
001563
00154
00158
00154
00187
00150
00161
co1s62
00143
00164
00165
0014K6
00187
0otzo

nnLz7y .

0o172

AOACODDOO B AODAIDDLEDBMADMMLEAADRANLD

oo
61
74
73
51
76
71
35
61
a1
60
20
53
01
40
01
71
02
12
41
n2
10
01
02
01

nnnoo
nponez2
nanel
eNoss
37774
00061
00042
40n5]
rPONSO
37776
noo4s
nonoa
00043
37771
12060
37777
noo3e
N2660
00144
37777
14000
12060
37777
11460
37606

1n3
104
ies
Ins
to7
108
109
1o
11t
i12
113
114
15
116
11?7
118
119
i20
121
122
123
124
128
126
127
128
129
i30
131

w

* 8/R TR O

*

DONE

DONEZ

PARE

PLF .
MIN |
LDA |
SKR .
BRR
LDA
LnY i
STA%
MIN
RRYX |

REDUCE

NOP |
SKN

BRU
SKS

BRU

LDX

PLPW

i

MIW
BRY

TaPuW

SK& |

i

BRU

EfM

BRU

ECK F#R FINISH

%
5763T94
START 4
FINISH,., 4
DANE .4
BLANK 4
M7+4
DATA,4
DATA,A4
*=2 4
COUNT! .4

COUNT | 4
DINER L4
READY
*=1,4
M33,.4
1.4

BUFFER+33,F

=144

READY
LAl B
T3P
MCOO.4

Catalog No. 060003

NOT DiONE
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132 PAGE
133 w* .
134 * OCTAL CONVERT
138 >
136 *
00173 0 00 00NOO 137 8coo PLE LA BCTAL CONCERT
poi74 4 71 NOO17 138 LoX MB.+4 ) B
no17% 4 76 00N12 139 . LDaA CO,4
00176 0 67 00003 140 LSH -3
00177 & 35 0014} 14]) STA TEMP+8.6
00200 4 4) 37775 142 BRYX *=3.4
00201 4 71 COO0l2 143 LDY MB .4
‘00202 0 46 30003 144 CLR
00203 0 67 200N6 145 . Lcy 6
ppeo4 6 16 00134 146 MRG TEMP+8,6
0020% 4 41 37776 147 BRY *=2.4
00206 4 51 3776% 1438 BRR 8C00.4
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00207
oo210
0021t
poziz2
00213
Q0214
00218
0n216
00217
60220
00221
ngz22
poz223

00224
00228

00226
Qo241
00254
,00267
00330

00600000
00000003
00000007
77777771
77777770
77777737
77770000
77777777
00007777
12121212
0 0n 0N00O
0 00 00000
8 00 ANNNO
12060
60 00 00000
0 00 NONOO
10460
11460
12121212
00000000
00000000
00641
noN1o
nonno

149
180
181
182
183
1E4
1685
1868
187
1IR3
159
160
161

162

163
164
168
166
167
168
169
170
171
172
173
174
175
176
177

PAGE
e

* PRAGRAM CANSTANTS AND PARAMETERS

*

REDUCE OPN
co DEC
ca DEC
c7 DEC
M7 DEC
Me NEC
Ma3 DEC
oM17  BCY
oMza  ecCT
12M23  6CT
BLANK BCI
CBUNT1 PZF
NATA  PIE
FINISH PTF
READY BAOL
SKIP PIF
START PIF
STEP  EARL
TeP BOML
IMAGF  BCI
RCI
BC1
RUFFFR BSS
TEMP  BSS
END

06000000
0

3

7

-7

~8

-33
77770000
777772277
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IDENTIFICATION: Line Printer Test Program

AUTHOR: R. Wilborn, SDS

ACCEPTED: 19 June 1963

COMPUTER

CONFIGURA TION: 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..) BRP 3 Set: No action.
Reset: Slew 1 page (Figure 3).
BP 4 Set: No action.
Reset: Vertical and horizontal control are checked
by printing a checkerboard of E's (Figure 4). .
Testing will continue 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.
METHOD: Not applicable.
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SDS 900 SERIES PROGRAM LIBRARY
PROGRAM LISTING

Line Printer Test Program
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*

* LINE PRINTER TESTER R WILBORN L-1-63

pp200 ¢ 00 00@E0 MCPO  HLT

gp201 @ upg 190690 PRTW PRINTER READY TEST
pgp202 ¢ 91 00201 BRU -1

gp203 0 02 10060 SLPW SKIP LINE

gp264 9 13 PP635 POT LLNE

pp205 @ 71 PP631 LDX M56

gp2p6 @ P2 L2668 MCP2 PLPW PRINT LINE

gp207 @ 13 9P657 POT OMSG

pp21¢ @ 49 21000 BRTW

gp211 0 01 00210 BRU %=1

gp212 ¢ 41 pOP206 BRX MCP2

pe213 @ 02 10060 SLPW SKIP LINE

pg214 @ 13 PP635 POT LLNE

gp215 P u6 30pp3 MCOL CLR

pp216 @ 35 PPLTS5 STA CT9p SET COUNT TO ZERO
pe217 0 L@ 20u00 BPT 1 CHAR PRINT WANTED
gp220 ¢ 91 PP302 BRU MC29 NO

gp221 P 71 9P634Q LDX ML SET OUTPUT CELLS
gp222 2 76 PP653 LDA OUTPTA&L,2

gp223 2 35 @P657 STA OUTPT1&4,2

pp224 @ 4l @@222 BRX *-2

gp225 @ 71 PP631 LDX M56

g@226 P P2 42660 MCPuUM PLPW PRINT CHAR TEST TITLE
ge227 0 13 PP663 POT OMSGH

g@230 @ ug 21000 BRTW

pp231 ¢ p1 0P239 BRU *e]

g@232 @ L1 00226 BRX MCALM

pe233 P P2 10060 SLPW SKIP LINE

pp234 @ 13 P0636 POT 5LNE

pp235 @ 76 00623 LDA C5 ADVANCE LINE CQUNTER
pp236 @ 55 PPu7S ADD cT9p

pp237 @ 35 PPLTS STA CT94

po2ug @ 76 0P627 LDA C131

gp241 @ 35 PP633 STA COUNT1

@p242 @ 76 PP6L6 MCPLR LDA OUTPUT SET INTERLACE POT
gg2u3 P 35 @p250 STA MCA5&1

pp2uy @ 76 @9@621 LDA C3 SET COUNTER

gp245 @ 35 @@P671 STA TEMP&1

po2u6 @ 71 9P631 LDX M56

gp247 @ P2 42660 MCO5 PLPW OUTPUT LINE OF DATA
ga2s50 0 00 00P00 PZE ok POT SET AT START
gp251 @ up 21909 BRTW

g@252 @ 91 pP251 BRU Fem]

g@253 @ 41 pa2u7 BRX Mcgs

po254 P P2 100690 SLPW SKIP A LINE

pp255 @ 13 pP63L POT 1LNE

'p@256 @ u3 PPL6P BRM CTo LINE COUNT
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@@257 1 09 0P633 REDUCE COUNT1 DONE WITH 132 LINES
go26p0 P 01 00272 BRU MC10 NO
pp261 @ 76 PP626 LDA C66 YES
gp262 0 5S4 PPuTS SUB CT9¢
$p263 @ 35 PP6LS STA XLNE
gp264 9 4P 10060 PRTW PRINTER READY TEST
pg265 9 @1 PP264 BRU %=1
§p266 @ 43 GPu76 BRM KLUGE
gp267 @ P2 10064 SLPW SKIP A LINE
gp279 0 13 PP6ULS POT XLNE
gp271 @ 91 @P302 BRU MC2¢
@p272 @ 61 p@25¢ MC1@6  MIN MCP5&1
gp273 1 9P 0P671 REDUCE TEMP&L. DONE 4 LOOPS
gp274 0 P1 6P246 BRU MCP5-1 NO
¢gp275 @ 61 PP653 MIN OUTPT1 YES
pP276 O 61 PP65L MIN OUTPT2
pB277 0 61 BP655 MIN OUTPT3
gp3006 0 61 PP656 MIN OUTPTHY
go301 @ 01 PP24L2 BRU MCOLR
gp362 ¢ Lo 20208 MC29 BPT 2 BACKSPACE/TAB TEST
go393 0 01 PP366 BRU MCL@ NO
gp364 ¢ up 10060 PRTW PRINTER READY TEST
. pe3@65 0 91 PP3QL BRU LIS
pe306 O u3 PPLT6 BRM KLUGE
gp307 9 02 10060 SLPW SKIP A LINE
pp31p 0 13 pP6LP POT 10LNE
¢9311 @ 71 9P631 LDX M56
gp312 @ P2 L2669 MC22 PLPW
§0313 @ 13 00660 POT 0MSG1
931y 9 4P 219p0 BRTW
gp315 @ @1 @@314 BRU *-1
gp316 9 4l PpP312 BRX MC22
gp317 @ 62 10069 SLPW SKIP LINE
gp320 0 13 0P63UL POT 1LNE
gg321 9 71 @P631 LDX M56
§0322 0 P2 L2660 MC24 PLPW
p@323 0 13 0P661 POT OMSG2
gp324 @ up 21900 BRTW
gp325 @ g1 P@P324L BRU *a]
gp326 O 4l PpP322 BRX MC24
g8327 0 P2 10060 SLPW SKIP LINE
pp339 P 13 pp6Ll POT 11LNE
@9331 @ 76 PP620 LDA c1
@B332 @ 35 PP670 STA TEMP MAJOR LOOP
gp333 @ 76 @P622 MC2uM LDA Ch
@933 @ 35 P@P671 STA TEMP&1 MINOR LOOP
9335 9 71 PP631 LDX M56
9P336 0 P2 L2669 MC25 PLPW
g9337 9 13 PP662 POT OMSG3
0P34 0 up 21000 BRTW
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gp3u1
gp3u2
go3L3
gp3uL
@p3u5
go3u6
gp347
gp350
pp351
gp352
pP353
pP354
#R355
#0356
#p357
gp360
pp361
0362
#0363
PP36L
§p365
#P366
gB367
pa379
gg371
gp372
$P373
go374
9p375
gp376
gp377
poLpp
gougl
goLe?2
ppLE3
goLpy
ppLEs
poLP6
poLg7
ppu1p
poL11
goL12
gpL13
goL1L
gouL1s
gPL16
gpu17
pou29
gou21
gpL22

[ SRR SRSRR SRR SRR SRR SRS SR GRS R S SRS SASRSESE SR SESESESE SRS SR SR SRSl SE SRS SESESESE S S SR S SR R S

01
41
g2

po
g1
og
g1
g1
4o
g1
B3
02
13
gy
g1
Y
1
b3
2
13
L
g1
71
f2
13
40
g1
b1
g2
13
)
g1
71

13
4o
g1
L1
p2
13
76
35
71
f2
13
4o
g1
L1
92

gp340
#0336
10060
gp63L
pP671
@p335
pp670
gp352
0p361
10060
0352
ppu76
10060
P§P636
gpeog
gp333
10060
§p361
gpL76
10060
po6L3
20100
goLpe
#0631
L2660
§P66L
21000
§p373
g9p371
10060
i n
20040
g@e21s5
pP631
L2660
gp667
21000
goLgs
gpLe3
10060
pP636
pP62UY
0p670
pP631
L2660
§p665
21009
pPL17
gpL1s
10060

MC27

MCL O

MCL2

MC58

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

7‘{-1
MC25

1LNE
TEMP&1
MC25-1
TEMP
*& 2
MC27

*]
KLUGE

S5LNE
MC2u4M

*=1
KLUGE

29LNE

MC5 0
M56

OMSG5

7'{'-1
MCL2

66 LNE
MCOL
MS56
OMSG8

Fml
MC51

5LNE
Cc21
TEMP
M56

OMSG6

*a1
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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gpu23 ¢ 13 PP63L POT 1LNE
gou24 9 71 9P631 LDX M56
gpL25 O P2 L2660 MC55 PLPW
gou26 @ 13 PP666 POT OMSG7
gou27 0 up 21000 BRTW
gousg 9 01 PPL27 BRU *-1
0431 9 ul @pL25 BRX MC55
ppu32 9 92 100690 SLPW

- pou33 @ 13 @@P634L POT 1LNE
gou3y 1 PP PP670 REDUCE TEMP
gou3s 9 g1 ppLlL BRU MC52-1
ggu3e 0 71 0@P631 LDX M56
fou37 @ @2 L2660 MC56 PLPW
gouug @0 13 PP665 POT OMSGb
gguul ¢ ug 21900 BRTW
ppuLs2 @ 91 @PLL] BRU *=-1
pouu3 @0 41 pPL37 BRX MC56
gouuy 9 71 pP631 LDX M56
gouus @ P2 42660 MC57 PLPW
gosue @ 13 PP666 POT OMSG7
gouu7 P 4P 21000 BRTW
gpuspg 9 01 PPLLT BRU *-1

. PAL51 @ 41 PPuLLS BRX MC57
pous2 @ 92 100690 SLPW
gpus53 @ 13 gP634 POT 1LNE
pousy @ 43 PpPL76 BRM KLUGE
gpuss @ @2 14069 SLPW
gpous56 P 13 Pp6L2 POT 16 LNE
gou57 @ @1 pP21S BRU MC@L
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%

COUNT THE NUMBER

* S/R TO
W%
poueg 0 09 0PPOP
gpuel @ 61 POuLTS
gpu62 @ 76 PPuLTS
ggue3 1 @1 @P625
ppues 9 51 QPLGY
peL6S P 4P 10069
ppuee @ P1 PPLES
gpu67 @ 43 PPLT6
goL79p @ 02 100640
ppL71 @ 13 @P6L2
ggu72 0 46 30003
gpu73 @ 35 POLTS
gpu74 9 51 PPLGP
pOL75 0 00 0000P
gpu76 @ 00 00000
gou77 @ P2 L2660
ppspp 0 13 PA5PL
gaspl ¢ g 21000
ggs5p2 0 p1 P@ES0O1
gps503 @ 51 dpuL76
gps504  APPLP6PP
ppepe
goepe
Pp60P 60606060
gp601 p6OLAOPY
gpep2 @ 20 0PPP0
gp6P3 @ 53 LEPPP
ppeps @ 51 0ppe0
gp6ps @ 61 ppapg
gp6p6 @8 51 PpPGPY
pPep7 @ 36 @P616
pp61g @ 75 99632
pP611 9 70 LOpOY
pd612 P 01 PP61L
#p613 0 61 00PRP
gp614 @ 75 PP616
pP615 @ 51 POpog
gp616 ¢ 00 APE00

PAGE

CcTap PZE
MIN
LDA
EQUAL
BRR
PRTW
BRU
BRM
EOM
POT
CLR
STA
BRR
CT9¢ PZE
KLUGE PZE
EOM
POT
BRTW
BRU
BRR
KLUGE1l OCT
KLUGE2 BOOL
ORG
ocT
REDUCE OPD
ocT
NOP
SKN*
BRR
MIN
BRR
EQUAL OPD
STB
LDB
SKM*
BRU
MIN
LDB
BRR
EQUAL1 PZE

OF LINES PRINTED,

Yok

CT9¢
CT99
c50

CTo0

Fm]

KLUGE
10060
16 LNE

CT9¢
CcTap
*x

L2660
KLUGE1

|
KLUGE
LPGPEo
600
KLUGE?2
60606060
10000000
p6pLo0pg

)

g

)

/)
10100099
EQUALL
pM23

9

&2

/)
EQUALL
g

Tk

NOT A FULL PAGE
PRINTER READY TEST

SLEW 16 LINES

PAGE COUNT TO ZERO
PRINTED LINE COUNT
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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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po10e 0 01 00601 BRU REDUCE
pe101 9 01 PpO6P7 BRU EQUAL
p1o00 ORG 512 OCTAL 1000
p1g09 21222324 PRINT1 BCI 9,ABCDEFGHI JKLMNOPQRSTUVWXYZP123456789
#1011 12131415 OCT 12131415
p112 16172033 oCT 16172033
@1413 34353640 0CT 34353640
@1914 53545556 oCT 53545556
#1915 57606174 oCcT 57606174
§1p16 76212223 ocT 76212223
#1917 24252627 BCI 8,DEFGHIJKLMNOPQRSTUVWXYZ@12345678
g1927 11121314 ocT 11121314
p1934 15161720 ocT 15161729
P1931 33343536 oCT 33343536
91932 LP535455 OCT LP535455
#1933 56576061 0CcT 56576061
p1e3L 73747621 ocT 73747621
g1p35 22232425 BCI L,BCDEFGHIJKLMNOPQ
P1pLl 21222324 BCI 9,ABCDEFGHI JKLMNOPQRSTUVWXYZP123456789
@1p52 12131415 OCT 12131415
91053 16172033 OCT 16172033
91054 34353640 0CT 34353640
p1@55 53545556 oCT 53545556
§1056 57606174 0CT 57606174
@1957 76212223 ocT 76212223
g1p6p 24252627 BCI 8,DEFGHIJKLMNOPQRSTUVWXYZ@#12345678
91970 11121314 OocCT 11121314
P1p71 15161720 oCT 15161729
#1972 33343536 oCT 33343536
P1973 LPS535L455 oCcT LP535455
91974 56576061 OCT 56576061
@1975 73747621 ocT 73747621
p1p76 22232425 BCI 4L,BCDEFGHI JKLMNOPQ
1200 ORG 6Lg OCTAL 12090
#1200 22232425 PRINTZ BCI 9,BCDEFGHIJKLMNOPQRSTUVWXYZ@123456789
91211 13141516 OCT 13141516
@1212 17203334 oCT 17203334
§1213 35364053 OCT 35364053
§1214 54555657 oCT 54555657
§1215 60617476 oCT 60617476
#1216 21222324 BCI 9,ABCDEFGHIJKLMNOPQRSTUVWXYZ@123456789
91227 12131415 oCT 12131415
$123¢ 16172033 oCT 16172033
91231 34353640 ocT 34353640
#1232 53545556 OCT 53545556
#1233 57606173 ocT 57606173
#1234 74762122 oCT 74762122
#1235 23242526 BCI 4L,CDEFGHIJKLMNOPQR
p12u41 22232425 BCI 9,BCDEFGHIJKLMNOPQRSTUVWXYZ@#123456789
#1252 13141516 0CT 13141516
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#1253 17283334 oCcT 17203334
@1254 35364053 0CT 35364053
#1255 54555657 oCT 54555657
#1256 60617476 oCT 6P617L76
91257 21222324 BCI 9,ABCDEFGHI JKLMNOPQRSTUVWXYZ@123456789
§127¢ 12131415 oCcT 12131415 ,
§1271 16172033 0CT 16172933
§1272 34353640 oCcT 34353640
#1273 53545556 OCT 53545556
@1274 57606173 ocT 57606173
P1275 74762122 OCT 74762122
#1276 23242526 BCI L,CDEFGHIJKLMNOPQR
plugp ORG 768 - OCTAL 1400
P1u00 23242526 PRINT3 BCI 9,CDEFGHIJKLMNOPQRSTUVWXYZP123456789 #
g1u11 14151617 oCcT 14151617
91812 20333435 oCT 20333435
@1413 36u4P5354 0oCT 364P5354
g1ult 55565760 ocT 55565769
@1415 61747621 oCT 61747621
P1416 22232425 BCI 9,BCDEFGHIJKLMNOPQRSTUVWXYZP123456789
P1427 13141516 oCT 13141516
p1Lu3g 17203334 oCcT 17203334
@131 35364053 0CT 35364053
P1u32 54555657 oCcT 54555657
p1u33 60617374 0CT 6P617374
g1u3Ly 76212223 0CT 76212223
g1u435 24252627 BCI L,DEFGHIJKLMNOPQRS
gluul 23242526 BCI 9,CDEFGHIJKLMNOPQRSTUVWXYZP123456789 #
P1452 14151617 OCT 14151617
@1453 20333435 oCcT 20333435
g1us5h 36405354 OCT 36405354
@1u55 55565764 oCcT 55565760
plu56 61747621 OCT 61747621
@1u57 22232425 BC! 9,BCDEFGHIJKLMNOPQRSTUVWXYZ@123456789
g1u7¢ 13141516 oCT 13141516
@1u71 17203334 0CT 17293334
P1472 35364053 0CT 35364053
@1473 54555657 oCT 54555657
g1u74 60617374 OCT 60617374
@1475 76212223 0CT 76212223
PLL76 24252627 BCI 4L,DEFGHIJKLMNOPQRS
61600 ORG 896 OCTAL 1600
§16p0 24252627 PRINTL BCI 9,DEFGHIJKLMNOPQRSTUVWXYZ@123456789 #@
p1611 15161729 oCT 15161729
#1612 33343536 OCT 33343536
$1613 LP535455 oCcT LP535455
#1614 56576061 OCT 56576061
§1615 74762122 oCcT 74762122
$1616 23242526 BCI 9,CDEFGHIJKLMNOPQRSTUVWXYZ@123456789 #
p1627 14151617 oCT 14151617
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01639 20333435 OCT 2P333435
#1631 36uLP5354 OCT 36405354
#1632 55565760 0CT 55565760
§1633 61737L76 OCT 61737476
p1634 21222324 BCI 5,ABCDEFGHIJKLMNOPQRST
P1641 24252627 BCI 9,DEFGHIJKLMNOPQRSTUVWXYZ@123456789 #¢
§1652 15161720 OCT 15161720
#1653 33343536 ocT 33343536
§1654 4P535455 0CT LP535L455
#1655 56576061 OCT 56576061
§1656 74762122 OCT 74762122
P1657 23242526 BCI 9,CDEFGHI JKLMNOPQRSTUVWXYZP123456789 #
91679 14151617 OCT 14151617
§1671 29333435 OCT 20333435
§1672 36LP5354 oCT 36L@5354
#1673 55565760 OCT 55565760
#1674 61737476 0CT 61737476
@1675 21222324 BCI 5,ABCDEFGHIJKLMNOPQRST
p2000 ORG 1024
2000 54121212 MSG BCI 13,%*
P2915 54541262 BCI 8,%% SDS ON-LINE PRINTER TESTER *¥*
g2109 ORG 1p88 OCTAL 21090
p2190 54121212 MSG1 BCI 11,% THE FOLLOWING TEST WILL PRINT
A GROU
#2113 47124626 BCI 11,P OF LINES WITH AND WITHOUT TAB/BACKSP
ACE CO
#2126 45635146 BCI 11,NTROL. AFTER THE FIRST GROUP HAS BEEN
@2141 54121212 MSG2 BCI 11,* PRINTED A HALT WILL OCCUR AND THE
POSITI
#2154 46451246 .BCI 11,0N OF THE CONSOLE TAB/BACKSPACE SWITCH
SHOUL
#2167 24122225 BCI 11,0 BE REVERSED., THEN CLEAR THE HALT
g2300 ORG 1216 OCTAL 2300
92309 72002123 MSG3 0CT 72002123
92301 25122625 BCI 9,E FEATURE OF THE SDS LINE PRINTER.
$2312 32626321 OoCT 32626321
92313 22122145 BCI 3,B AND BACKSP
$2316 32346330 OocT 32346330
92317 31621231 BCI 5,1S IS A TEST OF THE
p2upg ORG 1289 OCTAL 2u4g@
p2up@ 54121212 MSGUL BCI 9,% THE FOLLOWING TEST WILL PRIN
#2411 63122565 BCI 9,T EVERY CHARACTER IN EVERY POSITION.
p25¢0 ORG 1344 OCTAL 2500
§2500 54121212 MSG5 BCI 11,% THE FOLLOWING TEST WILL SLEW 1
PAGE.
2609 XXX BOOL 2600
#2600 ORG XXX
#2608 25122512 MSG6 BCI 11,E EEEEEEEEEETETETETETETETEFTE

EEE
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#2613
#2626

g270¢
#2713
$2726

p2759
#2763

25122512
25122512
g270p
2700
12251225
12251225
12251225

p2750
54121212

21431221
200

DONE PASS 2

EEE
XXXX

MSG7
EEE

EEE
EEE

MSG8
VERTIC

BCI
BCI
BOOL
ORG
BCI
BCI
BCI

ORG
BCI

BCI
END

11,EEEEEEEEEEEEEEEETETETE

11,EEEEEEEEEEEETETETETETETEE
2700

XXXX

11, EEEEEEEEEEEEEEEETETEETE
11, EEEEEEEEEEEEETEEETETEHTE
11, EEEEEEEEEEEEEEETETETEHTE

1512 OCTAL 2759
11,* THE FOLLOWING TEST WILL CHECK

7,AL AND HORIZONTAL CONTROL.
MC@0



SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIPTION

Page 1 of 2 Catalog No. 064002B

IDENTIFICATION: Buffered Line Printer Test Program

AUTHOR: M. R. Mulholland, SDS

ACCEPTED: 22 May 1964

COMPUTER

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

PROGRAMMED

OPERATORS: None

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

TIMING: 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).

USE: The Buffered Line Printer Test Program is on a

self-loading paper tape.

1. Load the program by the normal FILL pro-
cedure. When the program is loaded, the
computer wiil 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 ! Reset: No action.
Set: Each character is printed in
every print position (Figure 1)
BP Zz 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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CHANNEL TESTS

CHANNEL O TEST
CHANNEL 1 TEST
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"""""" CHANNEL 2 TEST

' CHANNEL 3 TEST
CHANNEL 4 TESY

CHANNEL 5 TEST
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CHANNEL 6 TEST

CHANNEL 7 TEST

___CHANNEL SEVEN TRUE
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- N& SPACE N® SPACE N® SPACE

SINGLE SPACE
| SINGLE SPACE '
| SINGLE SPACE

DOUBLE . SPACE
DOUBLE SPACE
| DOUBLE SPACE

TRIPLE SPACE

TRIPLE SPACE

TRIPLE SPACE:

 SPACE 4 LINES
SPACE 4 LINES

SPACE 4 LINES
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