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1. 'STRUCTURE
1.1 BASIC PACKAGE

The Intercom 1000 double precision package is contained within
G-15 memory lines 00 through 08, Line 00 contains the basic
logic for the conversion and execution of commands. Line 01
1s used by the index register operations and cutput commands.
Line 02 and 03 are used by the floating point input-output
conversion routine and line O7 containg the congtants used by
_thege routines. Line Ok contains the floating point arithmetic
operation.

Words 78-u7 of line 05 are used for temporary storage and execution
of the typewriter input sequence. There are no commaends premanently
stored in line 05. Words 00-T4 of line 05 are used when the Selec-
tive Listing Subroutine is in operation, but if the Selective
Listing Subroutine ig not to be used, line 05 may be used for

the execution of appendix routine or words 00-T4 may be used

for storing data or Intercom commands. This expands the
interpretive memory by 75 words. The use of this line for

the execution.of appendix subroutine is explained in more

detaill on page 33.

Parts of the asbove-mentioned lines and line 06 and 08 are
utilized by the other operations available in Intercom.

1.2 INTERPRETIVE MEMORY

Words 00 through 99 of lines 09 through 18 comprise the
interpretive memory. Appendix routines share this memory.

- Generally, the addition of any appendix routine reduces the
interpretive memory by 100 words. More détails concerning
-appendix subroutines are given in Applicationg Scebion o

- Project Numbey 8h.

Words w0 and ul of line 09 through 18 are not useable as
command storage but ‘may be used for storage of data providing
storage positions for ten numbers.

The Intercom address is the same as the G-15 address.  For
example, the Intercom address 1063 corresponds to G~15
location 1063.




2 of 128

13 INDEX REGISTERS

Index registers 1 through 9 are located in lines 09 through 17,
respectively. Index 10 is stored in line 18, however, since
the command format provides for seven digits only, this index
;:ﬁister must be referred to as index register u. A command
iing this index register would be written u OPCHWD.
A éet of index registers is composed of six components, three
for control of the indexing of WD and three for control of
the indexing of CH. Bwd is in word us, Bch is in word u5,
is in word u2, Dch is in word u6, Lwd is in word u3 and
Ich is in word u7. o

The use of en appendix routine that utilizes-words u2 through
u7 destroys the set of index registers contained within the
line in which the appendix routine is stored.

Index registers are set to a binary number by the "Set Index
Register" commands. The channel setting is stored in the
index register as & twc digit binary integer scaled by 2-23.
For example, the execution of the command 1740500 sets the
sexadecimal number "OO00OuO" in the Dch register of set one.

The word setting is stored in the index register as a two
digit binary integer scaled by 2°°. For example, the execution
of ‘the command 2720099 sets the sexadecimal number "6300000"

in the Lwd register of set two.

The following is the binary representation of the sexadecimal
numbers given in the example of the “wo preceding paragraphs
as they would appear in memory.

pplaola| [ 11

63-278
[1]1jojop]a]s [ | l

1.4 THE "A" REGISTER

The "A" register, addressed 2100, occupies words 00 and Ol
of |short line 21.
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1.5 COMMANDS

Intercom commands are stored in memory in decimal form. A
simple conversion takes plece between type-in and storage;
ely, K OP CHWD is converted to KWDOPCH. All commands

appear in memory in this converted form.

During the process of interpretation and execution, the
command is converted to binary and placed in 21.03 in the
form shown below.
The significance of each bit after conversion is as
follows:
WD OoP CH
- l [ 7 .':|;.:“ - -r. I_n].,__ I
| l l I l
T29 Zero
T28"T22 Word location in channel
T21 Zero
Too-Tilk Operation Code (OP). (This is the first
command of any appendix subroutine and
usually the first command of an Intercom
operation sequence.)
Tll"T'? Channel after conversion to sexedecimal.
T6-T-2 Zexro
1‘1 Zero

Note the absence of K in the converted command. The
contents of the index register K are added to the
command during conversion; therefore, the value of K
does not need to be :retained.

Operations that regquire data pick-up have a dummy added
to the converted command. The modified converted
command is obeyed in AR, which has the effect of picking
up date into ID and trensferring to the first command
of some subroutine.
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1.6 NUMBERS

Numbers may be entered into or typed from the memory of the
cg%puter in fixed or floating point decimal notation; however,
all numbers are carried internally as floating point binary
numbers. They occupy an even word and the next consecutive
higher odd-numbered location. Tke sign is carried in the
least significant bit (T;) of the even word.

The characteristic (b) or power of 2 by which the mentissa
(B) is multiplied are the bits Tpo-Ty of the even word in
excess -128 notation. The value of these numbers may be
expressed as follows:

1/2< IBI <1 and 1Sb< 255

To%elaborate B is carried in normalized form, that is, the
most significant bit of all non-zero numbers is & one in the
Tpg bit of the odd word.

Example:

50. 500000000000 = 1/2 x_2° which is 8000000000080
51.100000000000 = 1 x 2% which s 8000000000006

-52, 100000000000 = 10/16 x 2* which is -u0O00000C0008k
53. 100000000000 = 100/128 x 2! which is w80000C0000087
Exdeption zerc = Q00000CO000001

2. BASIC 10GIC (Refer to Figure 1, Page 6)

The Iatercom 1000 system hes two modes of operation--menual
and automatic. The basic difference between the modes of
operation is the source of input of commands. In the manual
mode all commands are entered by the operator through the
typewriter.

In the automatic mode of operation commands are picked up
frdm memory in their proper order of execution by a device
known hereafter as the command counter (ce). The cc is
composed of the address of the commands to be executed.

Upon execution of 0P code 69 (compute automatically) a patch
switch is set ir line 00 word Ol which tekes control from the
operator and gives it to the cc. Also, in the same sequence
the address of 69ADDR is placed in cc giving it a beginning
location for a sequence of commands. Thereafter, the execution
of all commards will end with some modification of the address
held in ce. Normally this address is incremented by one so

' that the next commend in sequence is picked up, however, trans-
fer operations are the exception. Upon execution of a transfer
operation a new address is established in cc to form & new
sequence of operations.
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The remaining logic of intercom may be discussed independent of
the mode of operation, that is, regardless of the mode of operation
the interpretation and execution of commands is the same.

Reﬂerring to block 3 of the general flow diagram, (figure 1)
note the command conversion from decimal to binary. During
this conversion all commands that name index registers cause
the overflow to be set, thus providing a convenient test to
determine if a command is ready for execution or must it be
changed by the contents of an index register.

Commands that name an index register may or may not require
indexing. To elaborate, index register commands (OP 70, 71...TT)
should not have their address incremented. These commends are
executed immediately.

Command with OP << 70 that are modified by an index register
and commands that do not name an index register funnel back
to the point on the flow diagram where the OP code is tested
to determine if it equals 49. All commands with this OP are
executed immediately.

Fro@ this point the command may be further categorized into
groups that possess features in common. For example, all
arithmetic commands are treated as one category.

Special operations which include commands with OP codes with-
in k9 < OP < 70 are in another category. These commands are
not so critical as far as time is concerned, therefore, they
are executed in line 19.

Another category of commands contain all output operations.

A final category is transfer operation which requires the
pickup of no data but may be conditional upon the contents

of the A register. By grouping these, coding is conveniént and
time of execution is cut to a minimum.

Finally, execution of all operations, except transfers, end
by transferring to 00.01 which directs control to the operator
if in manual or to the cc if in automatic.
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o 3. COMMAND COUNTER

The command counter is the gontrolling element of automatic
execution of programs. It holds the address of the last
command executed at all times. Consequently, by adding one
to the Command Counter, the address of the next command to
be obeyed is formed. Therefore, the exeeution of every
command, except transfer commands, must ultimately transfer
to a position in Intercom where the Command Counter can be
picked up and incremented by one. Command Ol of line 00
Jnitiates this process by transferring the command counter
(22.03) into PN. From there it is incremented by one,
copied into AR, then copied back in its permanent storage
location. The Command Counter, plus & dummy command, is
obeyed in AR, effecting the pick-up of the appropriate
command from memory. Frcm this point, the command enters
the decimal-to-binary conversion and, finally, the inter-
pretation routine.

Transfer of control operations bypass the incrementing of
the command counter and replace it with the address specified
in the transfer command. This has the effect of establishing
a new locatior in the memory as the position at which to
proceed and obtain subsequent commands. Note, therefors,
if the computer is in “"Manual" the effect of a transfer

' command will always be to execute at least on¢ command

‘ from the designated position in memory.

4., CONVERSION ROUTINES

The floating point input-output subroutines are stored in
lines 02 and 03 with constants stored in line O7. These
routines are coded to work as a three line package and

may be extracted from the basic package if desired. The
method used for the conversions is expressed mathematically
as follows:

k.1 FLOATING BINARY CONVERSION TO FLOATING DECIMAL*

- To find D, 4 from B, b such that N = B-zb']'zB: D°10d.5°;
vhere b, d are integers; 1/2 <|B| < 1 and 10-1 <p| <1 1if
N# 0; and 1 £ b £ 255. :

Method:

(1) Determine d' = P + e is an integral multiple
e o mus tnat 10P-8 < 25128 < J0P,

‘ #See Figure II, Page 9



(2)

(3)
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P (b . P
o_<_3 +h<5+(B 16) 1052<3+ 5.

A

Let I denote the integral part of [E log 2 + (5-16"10g Z)J
then P= 81 - 32and d'= 81 + 18.

(NOTE: Program constants involving log 2 are approximations
which give I = 4 when b= 128.)

Compute B' = (10P.R) B and b' = b - (Q + 128), wvhere
R < 10F <2Q+1. IfP= 0, then B' = Band b' = b - 1268,

(Ten values of 10-P. R are stored as a table in 07.72-91.
Each cccupies the 48 most significant bits of a double

precisie.o? number whose least significant 9 bits contain
Q + 1208.

Na 822,208 0 yhere 1/4 < |27 <1ama 1078 ¢ P <.
gqte the integ'a.l part of Ib'L log 2; then
10p <2 ) whereOSpS? t the integer q
be defined by 2‘1' < 10F ¢ 29,
Compute D' = (10P.279) B'+2P'+q, wyhere -3 < b* + ¢ < O.
If p= 0, then D' = B'.2P',
(A table in 07.u0-u6 stores seven values of 10F.2"1 4 q-a"aa.)
Now N = D*-20(3""P) % ypere 1o < |p| <1
|o1| 2 201 then D= D' and d = ' - p;
1t |p'|< 10}, then D= 200" anda=a' - p - 1.




INTERCOM 1000 D

9 of 123

Floating Binary Conversion to Floating Decimal

(CENTER

o02.86 Y

02.89

( B=07? )__::4_0___’_ N —=21.02,03

02.88 jlves
lexit —2391)

03.70-77

03.88-53
(IOP‘Z.%) B - LDo,
(b’# L) 2—28_3.. AR

Al

02.92-58 ¢

d.2°¢ -+ 23.00

02.62-08 ¥

10~-P. 2% — MQa,

B —* 1Do,

b'.2 %% - 23,02

03.18 vy

( P=o? )= B —21.02,03

03.22-60 §VES

p.2"% — 1D,

03.23,16

y

03.63

(a-p)-2 c—~23.00p—22— p=0? )

oz12-u2  yYES

B' - IDo,|

b.27%8 X AR

> (pR1= 07 FHE—

03.67-81 yYES

10 D’ =~ PN,

g

03.86 r

(o' < 10" 7 ——n]

03.90 Yy YES

2°8 =» AR

03.u4

(d+1)-2°8 = AR

03.2a8 \

.00 (HEX) —vIba,.

Q

03.59

D! - IDo,|
03.91

D' — PN,
03.94 f

d2"%-+ AR
03.97 A

5"‘0.'3 — PN+

03.40 Y

YES ovar:m.owg

o3.a3-17  yNO
p-2-¥(B.cb) ~1D,
03,3484 ‘»

FIGURS II

{012 B0+ P!

- e A

EAIT ~~:'£i:.'.9!‘,]

S N T




10 of 128,

k.2 FLOATING DECIMAL T0 FLOATING BINARY
Given: Binary-coded decimal N* = dy-2™" + dy-2°8 4 2'8§i 2-Mpyy
where 10d; + dg = d, §’ 1073p1 = D, D, # 0, and
D-108-0 = y,
Find: Binary B, b such that N« B.2°-128 ynere 1/2¢ IBI' <1
and b is an integer 1 b - 255 if 2-128 y§ 2127, 1., 1¢
(.293873587706) (1073%) < |n] < (.170141183460) (10%9).
Bet B= 0 if 'NI < 2'128, or indicate error if |N| 2 2127,
Method:
(1) Extract alternate digits from N* and nmltiply by 10.2°4 .
523, giving M e (a= D')+2"8 where D' = % (10D,,.; +Dgy) -2,
If D' = O, then B= O; ctherwise conversion of " to binary

D is completed. (6.-10)-.‘2"8 is formed; if negative, then

B= Q.

© (2) Let I denote the integral part of 9—5-1-9 . Ifa>90,

N|22127 3 therefcre, either 0< I< 9 or an error is
indicated.

let P = UO-BI; pe 4-10-B1, O < p<7, since I 55.19. <I+ L

Tet Q and q be integers determined by 28< 10F ¢ R*1 and

24-1 ¢ 10P <« A,

Toen N = 0-208°F a p.10°T *Pa 2 (10°F . R) (10P-279) "B,
(3) The same tables of 10~F .28 and 10P.z"Jare used here as in

conversion from floating binary to floating decimal. 8Since

the 1es~t significant aine bits of eaﬁh en in the table

£ 10°P.20 contain Q + 128 1 2R )(10P.2°9)
bla zsv-(acfnxee')\;«g, T T ’
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(4) Before norﬂalizing Bl with adjustment of vt to give B
‘and b, 2-°% is edded to B', providing correctly rounded
| conversion of integers.

4.3 FLOATING DECIMAL TO FIXED DECIMAL (Refer to Page 53)

The putput modes initiated by cp codes 33 and 38 cause a
nurber, x, (contents of ADDR) to be placed in ID and a return
coum to be placed in 23.03. Control is then transferred to
the binary to decimal floating poiant conversion routine.

After conversion is completed control is transferred to line 01
where a format, contents of 07.07 and 07.08 for OP 38 or the
contents of 07.06 and 07.07 for OP = 33, is placed in temporary
storage. Control is transferred to the "Floating to fixed point"
conversion routine.

Inlthis conversion the binary representaticn of the characteristic
E of X is compared with a constant H. gThe constant H is stored
1n%ob.h2 as n binary integer scaled 27~ representing fifty plus
the [largest number of digits to be typed to the left of the
decimal place. Intercom 1000 is issued with H = 57 (50 + 7)
expressed as "3900000" in hexadecimal notation indicating that
numbers are typed with 7 decimal places before the decimal

place.

If E < H, the mantissa of X is placed in ID and shifted H-E
digits. ID is copied into PN and exit is made to the typeout
sequence (See page 16.6).

If E >H X is too large to be typed under the control of the
fixed point format, therefore, control is transferred to the
appropriate fioating point output sequence.

The value of H may be changed to provide for more or less
digits before the decimal point. An accommodating format
should be placed in the location mentioned in paragraph three
of this page. ,

4.4 COMMAND CONVERSION (Refer to Page 94)

The decimal form of the command, taken from memory or the
type-in sequence, is transferred to both sides of the PN
regﬂster in order that the special extract command (3.23.31)
can be used to separate the digits of the command. The
conversion from decimal to hexedecimal is accomplished with
four commands. As stored in memory, the commands have their
OP, CH and Wd numbers one hexadecimal digit to the right.
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If the tens portion of a number (OP, CH or Wd) is referred |
to|as t and the units portion as u, the number may be expressed
as t + u/16, What is required of the conversion is to put
i
tE

in the form of 10t + u which is the hexadecimal equivalent
.

arting with t + u/16, the units portion of three numbers is
racted and added to the original form of the command in AR
producing the sum t + u/8, The next command shifts the entire
tents of the accumulator two binary digits to the left which
ultiplies the number by four. As & result, the accumulator

w contains 4t + u/2. At this point, the tens portion of the
ee numbers is edded to the accumulator producing 5t + u/2.
¢ additional bit shift to the left produces 10t + u, which
the hexadecimal form of the respective numbers in the command.
e that during the conversion the numbers chenged positions
that they are now in the correct position with the exception
the source (CH) number which is one binary digit to the right.
provide the additional shift of CH, the converted number is
aced in PN and CH extracted into ID and then ID is edded into
This has the effect of shifting it one binary position to
e left and now all portions of the command are in the proper
sition. Note that 1/2 the real hexadecimal value of CH is
left in ID. This convenient location is utilized later to

input from the typewriter goes through a common input
tine. The handling of the input by Intercom is controlled
b& program switches set by the command initiating input and
the operator. : '

|
T#a control mechenism (operated from line 05) gates typing
d then, when typing hes been completed, checks (19.00) to
e if anything has been sent there by a slash. Line 19
taing line 06 during input. Word 00 of line 06 is zero
ess input is to be obeyed. If (19,00) is not clear, (23.00)
executed. If (19.00) is clear, a second location is tested
r zero to determine if input is a command or a number. The
gsults of the second test switch determine which conversion
tine to enter before the input is stored.

HH o
O
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The jsame control mechanism is used for the input of "fixed
point numbers" except in this case operation is from line

19 instead of line 05. By operating from line 19, the slash
has |a different meaning. When a slash or decimal point is
typed with the input, the command line is precessed four
words and (23.00) is placed in 19.00. Location 23.00 contains
the‘number of digits before the &cimal point; therefore,

when typing is completed (19.00) is used to determine the

sizq of the exponent to be attached to the input.

If no slashes are typed, the input control operates as if
it were in line 05, and the input is treated as if it were
fmdting point decimal.

The typing of two slashes causes line 19 to be precessed
8 words. This is used as a control to initiate the execution

of input.
5.1 NORMALIZATION OF INPUT

Befdre typing is gated for the input of numbers, a flag* is
pladed in short line 23 to provide an indication of the
numher of digits typed by the operator. It also provides
a convenient indication of a full fourteen digit input.

If the input is less than fourteen digits the leading
zero's and the flag are shifted off introducing the re-
quired number of trailing zero's.

5.2 INPUT SEQUENCE

After conversion of numbers to binary floating point, control
is transferred to the floating point output conversion which
reconverts the number , then control is transferred to the
typeout sequence which end with a "return to Mark"™ taking
control to a looping zero test of line 19. Two drum cycles
after line 19 typeout precesses all the non-zero information
out of line 19, ready is set, stopping typeout) and exit is

made to the "store input segquence.”

Once input has been classified as a command, it must go
through & simple conversion routine before it is stored

or executed. After the command is converted from KOPCHWD
to KWDOPCH, (19.00)1is tested again. If (19.00) is not zero
the converted command is transferred to the command inter-.
pretation logic where it is executed.

#jords 01-03 of line 23 are set to zero and the constant
0000004 is placed in location 23.00.
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If (19.00) is zero the store sequence is entered. The input
(number or command) is copied into line 23 and & store
command is formed and obeyed.

Immediately following the typeout and storing of numbers
or commands a test is executed to determire whether
operation is automatic or manual. If in automatic, the
normal exit to 00.0l1 is executed. If in manual, the
address of the store command is incremented by one for
command input or by two for number input. During the
incrementation the increment is made 156 (hexadecimal 9W)
too large so that if the decimal egquivalent passes from
99 to 00 module 100 an end-around caxrxy in AR will result
causing an overflow. This is tested and either the excess
156 is subtracted backout or the hundreds digit is incremented.



15 of 128

TYPSWRITER INPUT

06. 06.5 06.51]

06. 56 9&49 00,00
ISet input ADDR e ADDR ODD? ) .Ring Bell
B oh4.27 Nb Set Manual
Bee" " 1S | :
Bubroutife 13 ~ I
; p _
[ | 06,79 ¥ &
‘Return Carriage
_ Type ADDR
| R
2 slashes Gate ingut 31 alash
| ; |
No elashes
® O ®
» Fixed Decs Input
‘ 07.21- ¢

Conversion. Fixe
dec, to float, 4

Floating Decs Input
07.11 {
ormelize Input

bey 020 Y
Type=-in Float.dec. to
bin, conversic

02,86 ¥

Binary to dec,
conversion

@fﬁ'&.ﬁm Y

00.17 Y
<Ee out Subrout.)
L _S8tore Input @ ' |
08.47 @[.-‘ — | ‘ge_usm_]ﬁr_]

| NCe

2 ' — g >
08. 74 . cute )

L Yes ( - Manual ? - - No Com.




6.

7.

16 of 128

TYPE-CUT SEQUENCE (Refer to Page 98)

The type-out sequence begins with a test for Ready, As soon
as Ready is set a "type line 19" command is exscuted, During
the next drum cycle a format previously stored in MQg,q is
transferred to 02,02-03 and the sign of the cutput is placed
in 19.u7. During the next drum cycle ro function is performed,
The delay is needed to allow time for the sign type-out before
the clearing of line 19, This follows during the next drum
cycle, Finally, the absolute value of the output which has
been stored in PN previously is transferred to 19,ué-u7, The
sequence is ended by a return transfer to some word between
uws and 01, or word 01, of line 0O,

During the number input mode the sequence returns to word ul

of line 00, This location begins a sequence of commands which
repeatedly tests line 19 for zero. When line 19 becomes zero,
ready is set, This suppresses the type-out of trailing zeros,

ERROR INDICATIONS (Refer to Page 75)

The error indicator sequence transfers an AR type-out sub-
routine into line 23 and a format of the form "wait, period,
end" into 03,03, The constant (z2z2200) is copied into AR,
A mark transfer command is executed to transfer control to
line 23, In line 23 a return to mark is executed after AR
is typed under the format named above, and the bell rings,
Typing AR under the control of this format precesses AR one
digit (L bits), Upon exit from the type-out routine AR is
tested for zero, If AR is not zero, again control is transe
ferred to line 23 without reloading AR, Consequently, after
5 periods are typed and the bell has rung S times, AR will
become zero as a result of precession and the sequence halts,

Upon termination of the halt state, by placing computer switch
to GO or BP, control is transferred to the "Type Location

of Last Command Executed" sequence which results in the typee
out of the address held in cces This is the location of the
last command executed, ‘

LOADER I (Refer to Figure L, Page 18)

" The basic package loader operates in lines 23 and Oh, After

executing commands to turn off the DA-1% and reset the overflow,
it controls the loading of the basic package and sets the
extractors -,2322z00 and -,232%32z into 20,00 and 20,01,
respectively., Index registers, Interpretive Memory and appendix
routine are not disturbed,

# The turn-off DA-1l command may initiate a CA-2 operation,



Loading of all the long lines is under the control of a

loop which loads the lines in the order 01,02, 03, 06,
07, 08, 00 and Ok, The loop provides for reversing and
re-reading of tape if the channel sum is not correct,
Upon termination of loading, the above extractors are
set in line 20, line Ol is transferred from line 19 and
control is set to the manual mode,

The check sum of each line is contained in the loader,
therefore, if any changes are made to the basic package
the loader must be changed also, In the following list
the columm on the left is the word in the loader that
contains the check sum of the line listed in the right
column in the corresponding position:

Word 61 Line 00
Word 49 Line Ol
word 51 Line 02
Word 53 Line 03
Word 63 Line OL
Word 55 Line 06
Word S7 Line 07

Word 59 Line 08
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9. ARITHMETIC OPERATIONS

Referring to Figure 1 note that all arithmetic commands

are placed in a common block for execution. Upon entry

to this block control is transferred to line Ok4, the

address s tested for an odd number. If the address is

even, a dummy is added to the command and an .exit command

is placed in 23.03. The modified command is executed in

AR effecting the transfer of an operand (the contentsof

the specified address) into ID. The next command obeyed

ig the first command of the appropriate arithmetic operation.

If the above test determines the address is odd, exit is
made to the error sequence.

9.1 CLEAR AND ADD kl42CHWD

The contents of ID are copied into the A register and
control is transferred to 23.03.

9.2 ADD (Refer to Page 102) Kki43CHWD

The number in ID is added to the contents of A. ‘The
mathematical expression of this addition follows.

Given two numbers which are to be added:

As s ajep (As-120)

X= 4 Xm‘a(xE - 128)

when Ag < Xg

A+ X-=
t. Amxa(AE bl 128) + t. mea(xE - 128) -

([(i Amxe(AE -« Xg - 1)] + [1 Xpe 2L ]) xa(Xg - 127) o

s o =128) . p aaog <
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The initial contents of A is labeled A and the operand
originally in ID is X. When Ag <<Xp their positions are
.reversed., T is denoting the total or sum.

First Ap is compared to Xp to determine whether it is
necessary to interchange X for A. Then the difference
between Aj and Xg tg tested to determine if the difference

is greater then 277, A difference this great indicates

that the large number is not affected by the addition of

the smaller number, therefore, the larger number is placed in
in the A register. 'his test provides & one drum cycle
execution time for the additimn of numbers with a large
difference in value or the sum of two numbers, one of

which is equal to zero.

If |Ag - xEl<:2“h8 X, is copied into 21.02-03 (X register)
and'A;, is copied into ID for scaling. A scale factor vhich
equals (Ag ~ Xg - 1) is formed in AR, This scale factor

. controls che denormalizing cf A by controlling the shift
of A in ID. The denormalized value of A is stored in the
A register, At this point Xp (larger E) is copied into

AR and X, is copied into ID. 1ID is shifted one bit
scaling X, times 2-1l and incrementing AR thereby producing
a candidate for Tp in AR, The scaled mantissa in ID is
added to the denormalized mantisse held in A o form &
sun in PN. The absolute value of the sum is transferred
to MR and the sign is set in IP. At this point it is
necegsary to normalize the results. This could reduce

the value held in AR, therefore, (AR) is replaced by its
negative complement, then exit is made to the normalize
routine which is common to add, multiply, and divide.

9.3 NORMALIZE (Refer to Page 10L)

Upoh entry the number held in MQ is normalized. The in-
crementation of AR during the normalize process decrements
the absclute value of the characteristic. Letting d equal
the number of bits the mantissa is shifted,

N mee(TE - 128)_ (Tx2%) <o\ T - 128-d)

however, the quantity (4> (Tg - 128) is defined as en
underflow. This condition can be determined by testing
the sign or AR. If AR is positive a floating point zero
is copied into A and exit is made to 23.03. If AR is
still negative, aagggt must be made to determine if

(Tg - 128 - 4)> or if an overflow exists. This test
is made by adding 2222200 to the uncomplement velue held
in AR, This addition would cause a sign change in AR in
an overflow exit. .



If AR changed sign the arithmetic operation just performed
generated a number greater than 89.170141183460 thereby
generating an overflow. This condition causes exit to

be made to the error indicator sequence.

If an overflow or underflow condition does not exist MQ
or T and the sign of T is copied into A and finally Tp
and Tg are combined in the A register to form the proper
result of the arithmetic operation and exit is made to

23.03.

9.4 CLEAR AND SUBTRACT (Refer to Page 102) kLOCHWD
A negative number is transferred to MQ effecting & change
of the gign held in IP. This reverses the sigh of the

operand held in ID. The contents of ID are then copied
into A. .

9.5 BUBTRACT (Refer to Page 19.9.2) kh1CEWD

The sign of the operand is changed as explained in the
operation above and then the add sequence is entered.

9.6 CLEAR AND ADD ABSOLUTE VALUE klSCHWD
The number in ID is copied into the A register using an

odd characteristic., This ignores the sign held in IP,
thereby effecting a copy of the absolute value into A.

9.7 MULTIPLY (Refer to Page 10k4) k44CHWD

A test is made to determine if either the multiplicand (A)
or the multiplier (x) is zero. If so, a floating zero is

placed in A before exit is made. Otherwise, the operation
is summarized as follows:

AX = (Amxa(AE'laa)) x (me2(xE - 128)) -
Amxxmxé‘(AE*xE - 256) _ Txe(TE - 128) o T

Where TE= AE + XE - 128

The product Ty is copied from PN into MQ and its sign is
held in IP. The negative complement of Tg is copied into
AR and exit is made to the normalize sequence.
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9,8 DIVIDE (Refer to Page 105) kL 8CHWD

Before execution of the divide operation, A is tested for
zero to allow a fast exit, If A is not zero, X is tested
for zero to prevent division by zero, If x is zero, exit
is made to the error indicator, If x and A are not zero,
the following expression is evaluated,

(AE - 128) -1 (AE - Xg +1) =
A2 x2
X "%ﬁgrxz-='1287" [}%:' :] o

12 (Tg-128) o g

The routine produces Tm.z'l in MQ as a result of the division,

Tg is copied into the AR in its negative complemented form
and exit is made to the normalize sequence,

9,9 STORE (Refer to Page 95) ~ kL4SCHWD

Referring to "command conversion" the source held in ID is
shifted four bits to form the destination channel, This is
added to the WD held in 21,03 to form a store command, The
contents of A are placed in ID and the store command is
executed causing ID to be copied into the designated position

in memory,
10, TRANSFER OPERATIONS (Refer to Page 96)
10,1 TRANSFER CONTROL k29CHWD

The address held in the c¢c is changed to the address of the
subject commard, This has the effect of establishing the
entry for a new sequence of commands,

10,2 TRANSFER IF ACCUMULATOR = O k23CIWD

The odd side (most significant side) of the A register is
tested, If A is in zero the "Transfer Control" sequence
is entered, If not; exit in normal,

10,3 TRANSFER IF ACCUMULATOR<< O k22CHWD

Mimis the least significant side of A and the sign is
copied into AR and the sign of AR is tested, If it is
positive, entry is made to the transfer sequence, If
not,, exit in normal,
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10,4 TRANSFER IF ACCUMULATOR 2 0 k20CHWD

The sign of A is copied into AR and the "Transfer if
Accumu.ator< Q" sequence is entered,

10,5 MARK PLACE AND TRANSFER I k26CHWD

The contents of cc are placed in location 06,u3 and the

. routine enters the transfer control sequernce,

10,6 MARK PLACE AND TRANSFER II k28CHWD

The contents of the cc ar2 placed in location CCeul and
the routine enters the transfer control sequence,

10,7 RETURN TO MARK PLACE I 160000

The cc is replaced by the contents of 06,u3 then control is
transferred to 00,01 (refer to Figure 1).

10,8 RETURN TO MARKED PLACE II 180000

The cc is replaced by the conterts of 00.u3 then the normal
exit is made, namely, control is transferred to 00,01 where
the cc is incremented and obeyed,

INPUT-OUTPUT OFERATIONS
11,1 TYPE COMMAND FROM MEMORY k35CHWD

The contents of the address designated are typed from AR as

they appear in memory, namely, KWDOPCH, The format control-
ling this output is used during the "Permit Command Type~in"
operation, therefore, it is necessary that it end with a tab,

11,2 NUMBER TYPE-OUT OPERATIONS (Refer to Pages 52, 7.4.1,11,4.3)

The execution of OP codes 32, 33, 3L and 38 begins with the
setting of a return commanc in lccation 23,03, then the operations
funnel into a common sequence of commands, namely, the floating-
binary to floating-decimal conversion routine explained on page
7.4.1. Upon completion of conversion the pre-set return command
is obeyed effecting the proper exit. To complete the execution

of OP codes 32 and 3L the proper format (lccations O8,uli-u5 for
OP 32 or locations 08,uS.ub for OP 34) is copied into MQ and

the entry to the type-out sequence is executed, The type-out
sequence ends by returning control to word OL of line 00,

The execution of OP codes 33 and 38 require a conversion of the
floating-decimal number to a fixed-decimal number., Upon comple-
tion of this conversion the proper format (explained on page
11.4.3) is set into MQ and, as in the paragraph above, the type-
out sequence is entered, ‘
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11,3 POSITION TYPEWRITER PAPER (Refer to Pages 51 and 97) k30CHWD

The WD portion of the address is extracted into AR as a
negative number scaled 2-28, This value of AR is used to
control the shift of a bit in ID, After the AR controlled
shift of ID, line 19 is cleared, ID is stored in 19,ub=u?.

and & type line 19 command is executed controlled by a
"ecarriage return-end code" format., Each carriage return
shifts the bit in ID one bit position., If the shift does

not clear 19, the end code is interpreted as a reload and

the cycle is repeated, While the carriage returns are being
executed a "tabeend code" format is being established and

CH is replacing the previous function of WD, When all required
tabs are executed the ccntents of ID (now the control of tabs)
are placed in line 19, Once the tab contrcl is placed in

19 and output is executed exit is made to 00,01,

21.4 TYPE TABULATING NUMBER (Refer to Page 106) k31CHWD

The incremented address of the "Type Tabulating Numberd
command is converted to a four digit decimal number and
typed from AR followed by a tab,

The conversion of the number Prcem tinary o decimal is done
by a series of subtraction of 10 from WD, accumulating the
decimal equivalent of the number of tlmns ten will divide
into WD, The final subtraction Jeaves a remainder which is
equal to the decimal units digit of WD, The same loop is
entered to convert CH ernd finally CHWD is typed from AR as
a four digit number followed by a tab,

By setting CHWD equal »~ro, an index register (K) in
question may be typed by the execution of this command,
This is particularly useful during debugging operations,

11,5 READ PUNCHED TAPE (Refer to Page 74) kSSCHWD

The "Read Punch Tape", like all input-ocutput operations,
must wait for other input-output operations to terminate
before exescution, When execution is possible, line 19
is cleared and a read paper tape operation is initlated,
During read~in a command is formed ir AR using the in-
cremented address of the subject command, When read-in
is completed the command in AR is executad at word time
u?, effecting the transfer of words 00 up to word WD of
1line 19 to line CH,
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11.6 PUNCH PAPER TAPE (Refer to Pages 52, 107)  k39CHWD

As soon as the computer is in a state to accept an out-
put command, line 19 is cleared and words 00 through
WD-1 are copied from line CH to line 19. Words 19.00-03
are tested for zero. If zero, a non-zero number is -
placed in word OO; then, as in the case where 19.00-03
was not zero, the tape leader punch sequence is entered.
A complete description of the method used is explained
in detail in Technical Applications Memorandum No. 33.
Finally, line 19 is cleared of leading zero's using the
"type AR - set ready" method of precessing line 19 and
the rest of line 19 is punched on tape.

As soon as precessing is completed, control is trans-
ferred back to 00.01 so that computation can continue
during punch out.

SPECIAL COMMANDS

All the operations listed under the subject heading were
not programmed for maximum speed. It was determined that
these operations would not be executed as part of programs
very often, therefore, these commands were written to be
executed out of line 19. This means that they must wait
for the completion of any input or output operation before
their executi.n.

12.1 RING BELL 630000

Self explanatory

12.2 HALT AND PERMIT MANUAL OPERATION 670000

A zero is placed in word Ol of line zero. Hereafter normal
exits from operation return to manual.

12.3 PERFORM SUEROUTINE kO8CHWD

When the input-output circuitry is in a ready state, line
CH is transferred to line 19 and entered at word WD. Upon
completion of execution, control is restored to Intercom
by transferring control back to 00.01l.
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A companion OP code (02) is available that operates faster,
in that it does not require the inpute-output circuitry to
be tested; that isy; computation of subroutines perform by
OP 02 may continue during inputecutput operation, Sube
routines to be executed by code 02 must be programmed to
operate out of line 05, Note, the execution of OP 02
destroys the Selective List Routine, which may be in Line

054
12,4 TYPE LOCATION OF LAST COMMAND EXECUTED 060000

Referring to the definition of ce¢, it can be shown that
this device holds the location of the last command exe=
cuted in the automa-ic mode, Thuis location is extracted
into 21,03 and the "Type Tabula:ing Number" routine is en=
tered resulting in the desired type=~ocut,

INDEX REGISTER OPERATION (Refer to Pages 50,51)
13,1 SET INDEX REGISTER

Each of the six set index register commands places a command
or switch in PN, The T number of the command in PN corres=-
ponds to the location of a particular register being set,
then entry is made to a commonsquence of commands,

In the common sequence of commands, the address portion of
the comnand being obeyed is extracted ard placed in MQ. The
command is formed to store the index register setting by
adding the K value to the destination of the command pre-
viously placed in PN, This store commard is used to transfer
the proper setting to the appropriate register,

13.2 INCREMENT INDEX REGISTERS

After the setting of initial conditions both index register
incrementation commands utilize the same sequence of operations,

The contents of the B, D and L registers are transferred from
memory to a short line, The contents of B and D are added to=-
gether to form a new value of B, If the new B is less than
or equal to the value of L the value of B is stored and the
transfer sequences entered,

If B is greater than L the incremented B value is stored and
the normal exit is executed,
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13.3 DECREMENTING

The "Increment Register" commands may be used for decrementing
if the D register is made negative before the increment command
is executed,

To negate a D register it is necessary to execute a "Clear
and. Subtract” and a "Store" command whose addresses are the
address of the D register.

With the D register set to a negative value the execution of
the increment command initiates the following sequences of
events:

1. The number in D is subtracted from the number ia
B and the results are placed in B.

NOTE: 'The new contents of B must never be allowed to
become negative.

2. If the new contents of B are greater then the
number in L, the next command in sequence is obeyed.

3. If the.new contents of B are less than or equal
to the number in L, control is transferred to the
address shown in the increment command.

Example a:

Index register B,y of set 4 contains 1k; Dyg of
set 4 contains the number 2; Lyg of the same set
contains 4. ‘

After D,q is set to a negative value by the execution
of the comrandsO 40 12 u2 and O 49 12 u2, the command
4 76 10 13, stored in location 09.26, piaces 12(1L-2)
in B,q; as this is greater than the number I in L4,
the next command in sequence is obeyed.

Exemple b:

L,q contains 16; other conditions as in Example a.
After execution of 4 76 10 13, stored in 09.26,

B,q contains 12; as this is less than the number 16
stored in l,4, control is transferred to the command
in 10.13.



13.4 REPLACING

The floating point arithmetic commands, “Clear and Add"
and "Store", are used for replacing the contents of one
index register with the contents of another.

The following is an illustration of how these commands
are used to replace registers of set one, To replace
registers in sets 2, 3 - 9, substitute 10, 11 - 17,
respectively, for 09 in the address of the commands.

The execution of the commands:

L.

2.

Do

10.

-1- 1 L]

1.

4209u2 and 4909uli replaces the contents of By

and Boh with the contents of
Dwd and Lygq.

4209u2 and 4909u5 repleces the contents of Bgp

L209u2 and 4909ub replaces the contents of Dgp

- 4209u2 and

L209ult and

L209u't and

" 4209ukt and

L209uli and

L209u6 and

4h209u6 and

L209u6 and

L2oYub and

k909u7

4909u2

L909u3

L909u6

hgoout

hgo9u2

4909u3

4909uk

L509us

and Leoh with the contents of
Dyd and ILyq.

replaces the contents of Leonh
with the contents of L,g.

replaces the contents of Dyg
ond L,q with the contents of
de and Bcho

replaces the contents of Ina
with the contents of By,.

replaces the contents of Dep
and L.y with the contents of

Byq and Bep.

replaces the contents of Lgh
with the contents of Eyye

replaces the contents of Dyy
and Ly with the contents of
Dch &nd ['Ch'

replaces the contents of Ihg
with the contents of Lep:

replaces the contents of Byg
and Doy with the contents of
Dch a.nd Lcho .

replaces the contents of By,
with the contents of Legp.
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13.5 OTHER OPERATIONS (Refer to Page %0)

Also available in Intercom 1000 double precision are two
operations very useful for replacing index registers.
These operations are by-preoducts of the system and are
not available in the single precision package.

13.5.1 CLEAR AND ADD INDEX REGISTER** K78000D*

The number in register D of set k is copied into a special
accumulator (Index Regicter Accumulator). Its machine

location is 22.02.
Example:

The execution of 3780001 copies L, of set three
into irdex register accumulator.

13.5.2 STORE INDEX REGISTER ACCUMULATOR™* K79000D*

The number in the index register accumulator is stored in
register D of set k. .

In order for this operation to function properly 02.83
(6701705) must be changed to y601708.

Example:

The execution of L790002 copies the index register
accumulator into B,q of set four. ‘

*he value of D is given below:

Register

\n4ruqhabac> l::
£

**Thc tvo operatlons above must be exccuted as a pair of
commands, that is, OP 79 should be executed immediately
folloving OP 78.

' 13.6 T[O NOTHING (Refer to Puge 99) 0 00 0000

An OP 00 is interpreted as & ring bell command. It
exccution tine ir three drum cygles.
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13.7 BIOCK COPY  (Refer to Page 54) k81CHWD

The contents of words u2-u7 and 00-(WD-1) of channel CH are
copied into the corresponding words of channel (08+k).

kxample:

The execution of 2 81 11 u2 trensfers words u2-u7,
ond 00-ul of channel 11 into words u2-u7 and CO=-ul
of channel 10(08+02-10).

The execution of 3 81 2§.u2ftransfers zeros (source 29)
int? eviry word, including index registers, of channel
11 (8+3).

The cxccution of § 81 29 00 transfers :cros (source 29)
into cvery regicter of sct Y.

TIMING

The automatic mode of operation begins its cycle &t word Ol.
Command pick-up is executed at word 16. Command conversion
begins at word 19. If the overflow is set during the cone-
version of the command, the contents of a B register must
be added to the converted command. The addition of a B
register adds a drum revolution to the execution time.

If the overflow is not sct, or after the B register has
been added to the convertcd commond, & series of tests

are made to determine if data is to be picked up. Commands
that requirc dataz pick-up require an additional drum re-
volution. for execution. The execution of the command .
subroutine ends at word ub.

Opcration in the Selective Print Mode adds an undetermined
number of drum revolutions to the execution time.

. The following is the gquotation of the time required to

excecute the Intercom 1000 commands. The execution time
includes command pick-up, data pick-up, command conversion
and interpretation and the exccution of the command sub-

‘routine. Time is quoted in drum rcvolutions.

This information may be used to make time estimates for
progrem running time, :
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Command Execution Time

Address Incremented?

g
-~
[14
©

Clear and Add

Clear and Bubtract

Clear and Add Abgolute Value
Add

Subtract

Multiply

Divide

Inverse Divide

Store

N W WM W W v U W W W l

Transfer

o

Trangfer on Zero

n

Transfer on Negative

W w W w & N (o2 WREN « A W # 2 o\ + & & l

o

Transfer on Positive

n
]

S¢t Index Reglister

Incremenﬁ Index Register

N W
w

Mark’Place
Return to Mark 2 -
Floating Point Output 8 9

Fixed Point Output 1L 12
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The time for the ecxecution of any erithmetic command that
uddresses the A register may be reduced one drum revolution
if the address of A is written as 21.76 instead of 21.00

One drum revolution is required for the pick-up of data
or commands; therecfore, it is not possible to have badly
accessed commands or data.

15, SELECTIVE LISTING

The listing subroutine is stored by loader II in words 00-75
of line 05. Upon read-in of this routine by Loader II, two

patches are placed in 1iné* 06, words 61 and 62,to provide a

transfer to line 05 upon execution of OP codes 61 and 62.

Upon execution OP 61 (Set Selective Print), a patch is
placed in line 00, line 23 is cleared and type-in is gated
for the input of First Selector and Second Selector. When
typing is terminated, Second Selector is picked up out of
23.00 and converted to the form common to all commands
stored in memory, namely D)D;D3DLDsDgb7is converted to
D1DeD7D2D3D4D5. Finally, the flrst Selector 1s picked up
out of 23.01 and converted, as was the Second bxtractor,
and stored in line 0%. Control is then transferred to
word Ol of line 00.

Word O1 of line 00 is a patch switch which determines
whether operation is automatic or manual. When in manual,
this word is equal to zero, therefore the next command in
sequence is 00.00 (Ring Bell) which starts each manual
command input cycle.

When the command is executed to "Compute Automatically",

a patch (03.0L4.0.22.26-) is placed in 00.01 and a command
counter is formed in 22.03. Thereafter, the exccution of
ull: commands, except transfers, end by transferring to

this switch. Note the patch switch contains a B.P., hence,
wvhen operating in the automatic mode, or whil: listing, any
interruption of execution should stert by placing the compute
gwitch in the B.P. _position. When computation halts, the
1ights on the computer should read source 22, destination 26.
At this point place compute switch in off position, enable
switch in on position and type "f", ‘This returns control

tu manual operation.

¥allure to halt computation at B.P. may result in mass
destruction of Intercom. This is always the case when
uslnyr the list routine. The r¢ason being that the list
routine sets several patches in the basic control lines

and thcese patches are all removed if computation is ‘allowed
to mrocced to the B.P.
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The patches mentioned above allow the list routine to use
the conversion and type-out operation available in Intercom,
thereby minimizing the logic required for the list sequence.

When the selectors have been set by the execution of OP = 61
and the command is given to compute automatically, -each command
is stored in its binary form and its decimal form before it is
executed. Using the Second Selector certain specified digits
nf the command to he executed are extracted and compared with
the First Selector to determine whether the commard is to be
listed. If so, certain patches are set in line 00 to bring
control back to the list routine after execution of the comm-
and being tested.

After execution of the command control is transferred back

to line 05. 1In line 05 the cc is used to form the information
necessary to type out the locetion. Following the location
type out KOP is extracted from the decimal form of the

command and typed out. The incremented address portion of

the command is converted to decimal and typed. Finally,

the contents of the A register are converted to floating
decimal and typed. After the last type-out patches are
removed from line 00 and the cycle is repecated.

Execution of OP €2 removes all the switches and returns
Intercom to the normal mode of operation.

SPECIFICATIONS FOR WRITING APPLNDIX SUBROUTINIES

16.1 EXECUTION

Subroutines may be executed from line 19 or words T75-uf of
line ‘05 Vords 00-Thk of line 05 ure used as permanent
stordge of the "Selective Print" routine. However, it

would be an advantage to execute subroutine from all of

line 05, thercby eliminating the necessity for the execution
of routine in the input-output buffer (line 19). An OP code
(02) is available for this purpose. liote, however, that
execution of OP 02 will destroy the seclective print sub-
routine. To prevent this destruction during 1l1st operations,
a test is built into the selective print routine that halts
operation when en CP 02 is encountered.

The obvious advantage in the use of OP 02 is that execution
of commands may contirue during input-output operations.
This is not true for OP 08,
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It is ndvised that progrems be written and checked out
using OP 08. 'Then, when check out is completed, reposition
the subroutines to operate out of line 05 or replace the
subroutines with those from appenaix packege II and replece
OP codes 08 with OP codes 02.

16.2 STORAGE

Any line of interpretive memory (line 09, 10-18) may be
used for the storage of machine language subroutines.
Lines 09-17 contain index register 1-9 in words u2-u7.
Therefore, a subroutine that uses these words should be
stored in line 18 if possible, otherwise the storage of
the subroutine will destroy a set of index registers.

16,3 SHORT LINES USED

Upon entering a subroutine the short lines will contain
the following:

___00 01 02 03
v s ‘ :
Line 20 ! ~2222200, -2222.223 | « 0072000 !
| : , |
Line 21 - - Converted !
‘ Command
Line 22 | co **

Line 23

Wordé 20.00, 01, 22.03 must be returned to their original
state at the end of appendix subroutine if any changes have
Leen made to their contents during the operstion.

_ *The "converted comnand” is the machine language representation
of the lncremented Intercom coumand.

*XxCommand Counter

16.4  ENTRY

Any word may te used as the entry to the appendix subroutine.

The WD number ctf the command to execute the gubroutine is the

decimal locaticn of the f'irst machine languapge command of the

subroutine. 'The CH number is the line in which the subroutine
is stored.
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16,5 DATA ILPUT

The A register is in 21.00-01, Other information will be
found in the short lines as indicated.

16.6 EXIT

Upon exit the overflow should be left in a reset condition

and the short lines should be restored as indicated previously.
Finally control is transferred to word Ol of line 00 to return
control to Intercom.

16.7 DATA OUTPUT

The result of any arithmetic operation should be placed in
the A register. A zero exit from a routine should place a
floating zero in the A register.

16.8 CHECK SUMS

Any subroutine to be attached to the appendix package or the
basic package must have a number egual to its check sum stored

in word uT7.

ARITHMETIC SUBRCUTINES IN BASIC PACKAGE

The subroutines within the Intercom basic package may be used
by an appendix routine. The specifications for the use of
the floating point operations follow.

It is assumed that the extractors "-zzzzz00" and "-zzzzzzz"
are stored in 20.00 and 20.01 upon entering the floating

point operations.

17.1, ARITHMETIC

Storage: Normal loading of Intercom places the arithmetic
routines in line Ok, Certain constants used by
the routine are stored in other lines of the
basic package.

Entry:  Clear and Add 04.78
Clear and Subtract OkU.76
Clear and Add Absolute Value 04,81
Add ok.79
Subtract ok.77
Multiply ok. &0
Divide OL. 84
Inverse Divide 04.83

Data Input: For Clear and Add, Clear and Subtroct, and
Clear and Add Absolute Value, place operand in
1D, sign in IP. '
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Other operations require numbers in both ID

and the A register 21.00.01l. In divide op-

erations the denominator is placed in ID, 4.
. 2

All the operations require a return command
in 23.03 and the constant "~-2zzzzz00" is 20.02.
The Return Command is obeyed at word time uf.

Data Output: Result in 21.00.01 (A register).

Exit: (Normal) Obey return command in 23.03 at
word time uf.

(Error) The command in Ok.26 transfers to
the error indication sequence.

Short Line Used: Extractors 20.00-01-02
Temporary Storage 21.00-03 and 23.03. .
Also 22.00-01 during divide operations.
17.2 FLOATING POINT DECIMAL-TO-BINARY CONVERSION SUBROUTINE
Entry: 02.70
Data Input: TFloating Point Decimal Number in MQ as
a 1h digit number, sign in IP, Exit command

in 23.03.

Data Output: 22.00-01 = Floating Binary Number

PN, IP = Reconverted Floating Decimal Number
AR = d-2-% in AR, where d = binary form
of decimal exponent.
Exits: (Normal) Command in 3.89 transfers to 23.03

| (zero) Command in 02.88 transfers to 23.03
(Error) Command in 03.78 transfers to Ok.26

(Error Exit if input number > 89,1701k .....
= 2127 - 278) |

Short Lines Used: Extractors in 20.02-03 and 20.00-01.
Results of decimal-to-binary conversion stored
in 22.00-01
Return Command in 23.03
Temporary storage in 21.02-03, 23.00-C2.

#Execution time: (Convert and Reconvert) 15
revolutions (Maximum)

Xixeoution time can be reduced 6 revolutions by replacing 02.66

with the constant (5858000).; After exit, 02.C6 must be restored
to its original value of (485833v). With this change made, the
reconverted number can no longer be fourd in PH and the exit
(normal) will be the same as exit (zero).
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17.3 FLOATING BINARY-TO-FLOATING DECIMAL COIIVERSION SUBROUTINE
Entry: O1.l1

Data Input: Floating Binary Number into ID, Sign in IP.
feturn Command in AR.

Data Output: Floating Decimal Number in PN, Sign in IP.
d-2-8 in AR where 4 = binary form of decimal
exponent.

Exit: ¥rom 23.03 at word 91.

Short Lines Used: Lxtractors in 20.02-03 and 20.00-01.
Return Command 23.03.
Temporary Storage in 21.02-03, 23,00-02.

FRACTION SELECTOR

"he fraction selector (formater) is o subroutine attached to
the basic puckage and the appendix puckage. It provides an
ensy way of changing the format that controls the typewriter
output sequence initiated by OP 33 or OP 38.

The typing of "D-" while operating thc memory preparation
routine initiates the rcad-in of the frzetion sclector into

line 19. Control is transferred to 00 of line 19 and D is
extracted into AR and shifted to the “next comman " position.
This is obeyed in AR effecting the transfer of control to a
word in line 19 (word D). The comms.ad in word D copies the
desired format into word 06, 07 und 08 of line O7. A number

C is’'placed in word 09 of linc O7.  is used to set up an
extrdctor to pull out the desired dijits for typeout eliminating
the necessity for "wait" codes in the format.

After the format and € are placed in line 07, a "rcturn to
mork” is executed, Entry is mode to Intercem after the tape
ig reversed four blocks and rcad forward onc block restoring
line four.

This came routine may be uscd as a subroutine and cxecuted
under control of Intercom ccmmands. The cperution is the
same as deseribed above except cxit is made to Intercom,
ckipping the tape reading operations. :
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APPENDIX TO PART I

The attached is the list of changes between the contents
of the tapes distributed to all users in August, 1956,
and the contents of the coding sheets presented in this
manual. ‘
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Coding Sheets August Tapes

+ Ow0O0000
-, &w00001
.000008w
.0000010
+0000200
.0000008
LybliyS1iw
.8066013
-.23232vz
177927V

.0000188
.0000088
.0000024
.282wyzz
.0000000
+3333uvz
0847352
.0000C01
-.80240:9
.006v008
. TO3v3Tz2

.002x232
«9819uyw
.0002C00
. 0000000
. xx666vz
.y1676vz
. 2192000
. 3839v15
.0600040

' =, 8831358
-.0y137v8
-. 7231732
-.8m252y2
-.v033z9w

» U(2191w
vh3zzxx
- vhi36bvazy
.v53839v
. vWw69025
- 67676V
8021152
. x852000
- XWw522x5
. y16433v
.62363v5
.6468232
. y96u2vv
.681u23z
.81363vH
“e 1.61?2\/11

»0000000
8000002
.0000000
-.8024019
»0000000
.0000000
< YOOWX1w
6vbv3zz
.8067013
1727V

0000121
.00001x1
.0000000
.282uyzz

- .2w2WT99

. 2222uvz
.0000000
.0000080
0847352
.0000000
. 703x372

.6v3z23z
«951929w
.0006000
.801301w
. 66666vz
L67676vz
. ww80000
. 0000000
-.02001y0

-.8813358
-. 7213732
«153z2xx
-.82212y2
«VO33wxx
« 29250xw
. 0000000
-.vli3635v
«353082xz
JAybyozz
8021152
«3v2301z
-.x85u2v5
- Xw527v8
Jylélh2vy
- yh693v5
.69692z2
.yT6u33v
,686u23z
«6ulu23z
“o 9""172;‘13

39 of 12§



PP Wwwww
£ o= = O\ & O
=J L\ w oo+~ Cwm

38

.10

.

OB G R IR OO OB LT EERRRRuwR N

¥ gk

AR AR A N R N R

W

1.98

N OO FEFWN

DO O~NvWwkHE &N -

Coding Sheets

2230312
-, uu3933u
~Owlu3Tz
«.w05351y
.50452vz
-. 8429358

- WybvT5h
.6701708
~=.9Wly3lu

020711x
.Oulubxx
.0ulllz7
OwOw3vz
.921hx1x
bl ] 14»51&52VZ
s OV1Wz 3w
-.5218716
«1617v99
<975y8xy
.021v3lz
.98192z9w
<uu2vlixx
- 2029yVvz
.9x2L433u
-.20h0334
« 22290xW
« 23290 %W
. 24290%xw
. 2628yzz
~uli500xw
. 2u2u2vz
~uv2xvsT
« 3130292

© o 383uvzw

.w06302x
. 3232119
.9501x352

-, w269 3%xu

-.wlt3y6x8
-.W65%335
-.X%302vz
.2Lk08352
«XyOlllw
.831u103
«X26vT796
0047105
«5h5vE85y
.5v6111lx
. 5y 36vox
«yX62yzw
-+ 373x059
.08134z8
.0913428
»0000uvw

August Tapes

. 2229312
-.u839338
-.uy30358

Oowhu37z
-.506u2vz

.6701708

- wy5375k
-.880u3lu
.0000000

.OLkokT02
.Oulléxx
-, 2929yvz
-.X%x302vz
. 8y6vT796
-.9013716
<131451x
~u829z5w
.18183vz
.9T71u8xy
9viwz3w
«lulvxlx
- h5Lh52vz
« lWwlxvxw
. 2U2u2vz
» u0l00xx
< 22280 xw
« 23280x%xw
< 2U2805w
- 0GO0000
L 2020 nw
LV25051w
Sav2%VET
L2vevhinx
. HxX5%2va
. 3838vaw
. 3u3u3i3b
3232039
.000001C
.0000200
-W35y396
-.y06233u
0000000
2417352
~wxk62x9
.8308103
« XO5xVoW
.000ul0%
. 545v87y
SvSWllw
o X261Vvxx
.526311x
- y4696x8
080xLz8
+090xk428
000 Turw
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Coding Sheets August Tapes

.00 .002x23z .6v3z2232
.05 »8h3339w .071513z2
.11 6801292 Owlh3v3
15 . 806901z - OVOV39w
.18 « 1L6v13z yv6vi33
.20 .9302000 = yub6753
.21 <151427v +950239w
41 .y17vOyu .0000000
45 +81323u0 0000000
.51 . 34663v3 .0000000
.60 « 3y3y0zw «3y3yllw
.70 . 4B6uvzw < 484Bvzw
.12 .14901232 JDzbzbvz
<79 +yv05333 -0000000
u2 - JUOVT53 .680129z
ult 9415000 .6868392
.ub wyhz6vz 0000000

7 1863702 : 1819702
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PART 11

CODING SHEETS
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LOADER T




FORM
BCO
'o."s-o

12
16
20
24
28
32
36
40
44
48

56
60
64

68
1

16
80
84

88

82
86
uo
u4

13
1

25
28
33
3
4
45
49
3
87
61
65
69
n
n
81
85
89
93
97
u

U5

G-15D
PROGRAM PROBLEM:

10
14
18
22
26
30

3
38

42

46

50

54
58
62
66
10
14
18
82
86
90
84
98
u2
ué

by of 128

\4 Los Angeles 45, Calito-nia

Page 1_ of L.
Prepared by D, Hassell Date:
Loader I (Refer to page 16.8) Line Ob
= i o — |
L (P H NiC|]S | D |BP NOTES
00 0L {01 |1}] 19} 31 Stop DDA (See page 16)
61 oh | 37 {6} 21| 31 N C 19,17
37 {Uj 18 oy Jof 19| O Loader =ew—{>Line Ol
oy |uflog |09 |Of 29 23
05 00000X0
06 000003k
01 800000X
08 0000110
Q9 02 | 10 [ bl 23] o2 Set standard line 19
10 00 | 1Y | 4] 23| 02 Format
1 02 112 [ 4] 19| 03 Set standard AR format
(o728
03 |
12 |U 17118 ] 0] 19| 20 Set, up dummy sw.
13 0200000
1y 2222222
15 W6 | 23 | L] O] 25
16 <0
18 22 | 22 14| 21| 31 N.Co 0he22
!
2 23 | 2L | ol 20 28 | (20,03) —2—p AR
2l 25| 26 | o] 20| 29 (20,01) —2 AR
26 271 28 ] o] 28] 20 (ar) $20.03
28 30 30]0of 31} ) |
| AR | fuees| 23| L] o4 25 Pick up loader ¥ 5 —pID
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Page 2 of L.
U G-15D Prepared by _D, Hagoell Date:
PROGRAM PROBLEM: _Loader I Intercom 1000 D,P, ____ Liwe L
Tl 2 3| L [P ',jTJ'( N|C|]S |D(BP NOTES .
& 5 b6 1
B9 10 N |, o | 27 h. 25 | 22 ID ——{>22,00~01
21 W5y, 28 |29 |o| 22| 28 22,00 —*—_{AR
B 17 18 1), 30 | 30 [ 3] 20] 29 (207303%) mZeeed> AR¥
20 2 2 B 5 32 | 33 | o] 28] 27 (AR) ¥ 07
24 2% 2 21 ' Yes
2 29 30 3 4 37 13710} 23| 3 Clear registers
3 8 M 3|37 Ju| 38)38.]0] 25] 7 Clear 1ine 19
¥ 37 B 3 4 | b ol 15| n Read tape
‘ woa a2 8, b | 35 | o} 22| 28| (22 403 )P AR
~ a5 6 a1, 15l 3e ol 28] n Wait
8. 4. 50 5 [ 36 | 371 3 o] 28] 27 Sum _check?
52 53 54 55 No
ls6 7 58 89 5 | | 5|10 |of 28] 28] |
60 6 62 63 Yas
64 65 66 67 | 5o [y | 33| uo| 3| 19| 29 S 19—=—bARe
68 6 70 11| o L1 | L2 | 9] 28) 27 S OK?
72 01 M5 | Yes
7 1819, il 21| o] 22| 28
80 81 82 83 {| 20| 20| 0] 29| 31
84 85 86 87 | AR |U | 23| 22| of 19| xx
88 83 90 91 | | Enter when L3 is incorrect
‘, 92 93 94 95 L3 by | Wy | o] 06] 3% Raverse tape
~ 8 87 98 99§ )y L | Lk | o] 28] 31 Wait
u w w2 Wi, k6| 37| o] 17| 31f | RingBedd
':af‘?s(;:’ b4 u§5 U6 u -
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los Anpeles 435, Calllornla

Page 3 of i
G-15D Prepared by _ D, Hassell Date:
PROGRAM PROBLEM: Loader I Intercom 1000 D.P, Line Ok _
e T | T =
0 1 2 3 L {; NJC| S| D NOTES
§ 5 & 7 68 _=X173L445 Balancer
g8 9 10 0 s «Y3Y7203 Balancer
7 1B ¥ 15y . - 3121915 L3
B 17 8 8 150y ] 23]22f0] | a Load line O1
20 2 | ) ~TY7Y575 Line 01 <3
24 25 2 21 50 23 | 22 {of 19| 02 Load 1line 02
28 23 3¢ 3 ) o ~LWXBUSS Line 02 &£ S_
23 M B o 23| 22 .1 o] 19| o3 Load 1line 03 [
CHE T I XX13506 Line 03 <3 ‘
0 4 4243 gl 23| 22 | o] 19| 06 Load line 06
44 45 46 4| - MWTWVI6 Line 06 45
4 4 50 o 56 23 | 22 | 0] 19| 07 Load line 07
52 53 54 85| 25%1223 Line 07 <5
5 57 58 &9 58 23| 22 | o] 19/ o8 Load line 08
60 61 62 863 g9 -0%8V9L3 1ine 08 L2
64 65 66 67 60 23] 22| o] 191 00 Load line 00
63 68 70 1| . ~7Y08V58 Line 00 £ 2°
12 B 1 1B 6 6| 61 4| o] 20 Set up extractor
% 1 18 19 . ~1347192 ILine Ok &
g0 81 82 83 bl -2222290
B4 85 85 8 | o 2222222
Toad 1ine &
88 89 90 9 66 671 3 | ol 19| oh return control to 00,01
92 93 94 95 |
% 8 98 9| .| | 5| 50l ol 20| 28
ug ul w2 w3 20 22| 22| ol 3| 3 Obey AR
u4 us U h —
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MEMORY ALLOCATION CHART

Intercom 1000 Double i’recision Page U __of L

Problem { I - T

Check Sum 3121959

D, Hassell

Prepared by Line__0OL

FORM
8CD
108-15.1

jur

ué

us

U4

u3

ve

ut

£l

58

g7

&

94

93

9l

90

89

%

86

84

af

42

80

79

78 77

76

78

74

73

72

FOUR-WORD

LINES

71

70

69

68 173445

LINE

1 0

134

o6 4322264

-Z222222

64
-2222200

63 1347192

62042094

& 7y08v5s

0 1716260

59, z8vI9y3

58 1716268

57 z51¢1zz3

3¢ 1716267

3% 9u7wv36

% 1716266

2 xx13506

52 1716263

1 4wx8vss

0 1716262

49 7v7u575

48 1716261

47 3121959

48 y3y7203

45 2925232

44 2w2w39z

43 w2woxz

42 uwl52xw

4 ux232xw

40 2u2u39v

59

38 2929122

37 2626333

36 261239v

3% 93233943% 2525222

33 1414294

32 5)28y7x

3 2120394

30 u02139v 2

® 1z1yy9X

28 lylydzz

27 1x1x2xw

26 1wlw394

23 9x142xW

24 lulu29x

B u1v3sd

22 181829

2l 14143v3

20 16163z2

'8 16162vz

T 1204264

i6

S uy17099 "

zzz2222

13 200000

12 1112274

W _820w263

10_go0v2y2

09 820u2y2

08 110}

7 8000004 34

08

05
%0

04
909277

92, 000000

lﬁ- 8w00004

o - 41 luvzloo

10167z

—
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INCREMENT ADDRESS



FORM
8CcD
0s-17.0

W9 of 128

Los Angeles 45, Califernia
Page 1ot _1
G-15D Prepared by _ D. Hassell Date:_10/30758
NVNGMM PROBLEM :  INCREENT ADDRESS Ling 01
L[ P ieIN[cfs o e NOTES

Enter all commands with K # 0
49 .30.51 11{25]|30 Recombine K —& PNy
51 Ju.$4.54 |2{26{24} | PNy —— M@
s6 | .$5.58 |2{31]28| | |0 ~——0 AR
s8 I .$9.60 |3j06l29] | 46 (70 in dec.) 2716 — AR+

- )
60 |u.3.63 |olos|zs| | 1277 — o 1, 12724 ___ o m
63 | .08.12 |oj24|n| | PMo = K-2=23 PN, = K.2-28
72 | .ja.0s [of22|31| | 0P 2 O 7
(74 | .Ps.76 lolosl2e| | dummy filler __ 1, AR
76 | .8.ps |o}31]31! | Interpret oP > 70
AR I‘u 30 l.?F 2130 128 | ‘Ad.drees of IC l s> AR See nuxt page
g ,p o o S e e e O T s
cu6 u. JOODO |2b21b28 IC -_—-.D AR
00 | .b1.b7 |olosl2g] | Excess 28 T o AR
+

.07 | u.}0.00 [1}22}29 B, (WD & CH) ——— & AR
.10 J2.02 o} 29/31 WD > 997

If yes, see error loop

; - NO
12 | .18.po |3l os.2d | Excess 288 —p AR Mo/
.20 | .p1.p3 |2l 28/ 24 | Incremented value —p ID; \ e ry 7o
: 1t to divide by 2 [ , , '
.23 .p2.27 |. 0. 24, 31 Shift 1 b o de by ste ! "
.27 | .p9.el.d.2s.2d | 1D ——p PN (c Y |
.36 Bs.leo1.3.23. 31{ Incremented source CH awm——g> IDy } ‘
’ngﬂ.er'/’u .

40 | L6262 .0.21.31] NC 00.42  page 00/1

Enter if WD). 99 '
13 | Jeoleol.4.21.31 | Exit to error loop ~ NC Ok.69 page O4/1
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\_ Los Angelos 45, Calllornis .
Page 2. of 1.
; Prepared by D. Hassell Date:_10/30/58
| PROGRAM PROBLEM @ INDEX REGISTER OPERATIONS Ling o1
L [P TN c[s]o e NOTES
15 -%4-‘1 7 10408428 Dummy register pickup command 4
q o=
97 | .98.99 |2{26429| | k283 _* ARy
99 "1'1‘ 1 J0§31431
AR | [T fus 4 [* 22,0,1
o~ r“ u x |22 By —= =9, See  page ¢//
81 | .43.91 {2406{30| | Dummy B,q set command _* . PN OP = 70 .
-
91 u.E&.wlo 142824 Reglster setting “'—t'b MQ].,O
94 .§6.56 0121 31 IIC'O'96 page O()/é
8z 3.91 {20230 Dummy D4 set command e—tt> PN OP # T1 ]
Enter "Set L4 reglster”
— ¥s3 | .45.91 |2]o6]30] | Dumy L,y set command —t o PN oP = T2
Enter "Set Bop register"” o ) |
84 .35.91 {2{08430 Dummy By, set command ——t.g» PN OP = 73
Enter "Set Dgj regilster"”
85 | .87.91 {2/06{30 Dummy Cgj, set command .t o PNy OP = Th
g — — e i P e s 2 8
Enter "Set Ly register"
(86 | .87.91 |2|08[30] | Dummy Lo, set command —* 5 PN;  OP = 75
=:= — e e e e e e . &
Enter "Increment By,gq"
Dummy k pickup command —— —pw AR .OP = T6
Enter "Increment Byp"
Dummy k pickup command Y OP = T7
Enter "CA Ry" -  "IRA"  (See page 29.13.5.1)
.89 .90.97 .0.08.29 - Dumngy pick up command AX uY = 4178'w
vulm 3 AR . .
Enter Store IRA / . Ry (dee pge 29/13.5.2)
, 90 91,65 .2. 30130! Construct Store oP=T79 ' . o
| 2 ] L _;A - .
PORM Tes ' bs.2 .0 Command
108-11.9
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N\ u.,.,..:} Los Angelos 45,Calitorals page 3 o1 1
Prepared by _ D, Hassell Date: 10/30/58
| PROGRAM PROBLEM : FOSITION TYPEWRITER PAPER; TYPE TABULATING NUMEER Lise _OL

L [P ¥ N]c[s |0 | NOTES |
Increment B,y (cont'd) '
01 | .93.95 1206130 Build B,y Store Command
Jos | .98.09 Jol23f2s| | 5, > AR
09 | .10.11 |1]23]29 D o AR +
i u.4.14 [1]28]24 New B~ MQ )
16 | .15.16 [1{23]28 I, —— AR
16 .17.18 {3{24{29 B, ———t> AR+
18 | .31.11 f0{22¢31 B ¢ L2
f Enter to sfore new B and transfer
« 21 | .35.44 |2]o6]30 Set to GO to 00,03
Enter to store new B and NO transfer
22 | .96.9¢ joj21{31 NC 00,96  page 00/C
o T iEnter "pPosition Ty‘g)';;i;iter Paper"
30 | .33.42 [0}23{31] | cClear Registers OP = 3
(42 | .43.h8 [0]30]28] | Address = No. of tabs and C.R. ——> AR —'
48 | .50.p3 {0}28/26| | Number of tabs and C.R. —— PN,
153 fu.f2.p4 |4} 26130 Shift C.R.'s > PN,
lu4 | w.p6.f1 | 0}21]131 NC 00,71 page 00/4
= Enter "Type Tabulating Number" T o
L 31 .B5.p9 Loj30{28 | oOutput —t> AR OP = 31~
L79 | u.po.p1 £ 0L 08} 05 Type out routine ——ps Line 05 ]
L .71 | w.p3.p8 L4l 21131 Mark 93 NG ok, L8 page Oh/5*
Exit to mmm-to-%cm Conversion
i)




G-15

D
PROGRAM PROBLEM : TYPR & TAB; TYPE & C. R.; & OTHFR OUTPUT OPFRATIONS Line 0l

0 of 1024

Los Angeles 45, Califoarnis ,
| , Page 4 ot

Date:_10/30/58

Preparsd by D. Hassell

L|p[i¥nlc|[s|opr NOTES
Enter "Type and Tab" floating point number
32 .:3.?1 0{06{28 RC ——— AR oP = 32
41 .43.45 [2{26{23 .
4 RC ——t> 23,03, Zero ——t> AR
45 +48.32 15120424 Conversion Extractors ———e MQ
57 | .46.46 {2421431 Exft to Output Conversion NC 02,86 page 02/7
Enter "Type and Carriage Return" floating point number
e o e o — r-3 o=y -y =
Enter "Type and Tab" fixed point number
33 34.41 1010628 RC ——¢ AR OP = 33
p— L g~~~ g~ - o Las . oo
Enter "Type and Carriage Return" fixed point number
38 .39.41 (0{06{28 RC —— AR op = 38
Enter "Punch Paper Tape"
39 pe 7 /»;.,'- Joy 23 Leader punch tally -—t& AR or = 332
80 |u.00.04 10{08}05 Punch routine ———m 05
04 | .30.30 [al21|31 NC Ok.30 page 0k/s
) "'l “Increment By, (cont'd) T o T
02 .05.06 |0f23|28 By ——& AR
06 .07.09 {2}06[30[ ° Build By, Store Command
| = SWW‘
Enter all 29 ¢ OP » 40 :
67 .$9.70 jojo8}28 Dummy data pickup qommand -——— AR
(70 | .71.76 [o}21]29 Address — = AR
~~’80ch ,
n..nnL { [ B | By




53 of 128

Los Angeles 45, Californls

' ’ Page 5 of I
G-15D Propared by _ D, Hessell Date:20/30/58
PROGRAM PROBLEM : FLOATING DECIMAL-TO-FIXED DECIMAL CONVERSION . Lise __01
L [P TN e[ Jofe] | NOTES
Enter floating decimal-to-fixed decimal conversion
#uZ u.08.19 |1}o7]24 Format ——s MQ'TT entry”
L 19 .20.R4 }5]24}22 )store Format
24 | .pa.ps5 |3]28|28 }\Zg‘z‘a — % AR
125 | 2.6 1{06}29 39270 (=57 dec.) * > AR
43 | Jhe.he |0}22]31 Output exceed limit of format?
If "Yes", see 01,47 below )
46 | Jf1.p3 f1}28}25 57 (Fxpy) = AE} ———p ID} (No/
~ Ja | .peps fojaelsy | . A po® .y Ape® o I
\» ,08 .P9.L7 $0[07;23 Extractor shift control (ESC) s 2301
17 | .k7.ps 3|25} 28 bAE2-8 o AR
,28 B4.B7 L5 26|24 Decimal output ——p MQ
.37 16.55 |0} 24} 31 shift aff decimal exponent
.55 | .bu.p6 |.5l24l 25 Mantissa of output —t ¢ ID
.66 .b7.68 1.0 2827 Exponent = 571
If no mantissa is shifted, see Ol.69 below
.68 | .po.b3 [ 4l25)21 Output ———> 211203 Lres/
:3 .p7.p8 |.3.23. 24 ESC -:'-—4> AR see 0108 _sbore
.98 | u.p5.j61 | 4.02}.29. Extrecio. —o D 2 Lorm o oxdre
.61 | .Bo0.}29 [.d. 2631 Shift controiled by AR
.29 .Bo.es [ 4.29. 24 Extractors e 20+2-3
O A Je8.j62 |. 5. 22. 24 Format ——t> MQ
.62 .66 Jus |. 4. 34. 26 Extract output o> PN
.u5 J17.J17 |.d. 2d. 3% Exit to Typeout routine
:é’é:é‘o .69 | Jveles|.d.2d.31 Srift to align decimal point




FORM
BCcH
108-11.0

5 of, 128

Les Angelas 45, Californin

Page S o1 I
G-15D Prepared by _D. Hasgsell mu:_m,Lsn,Laa_,
PROZRAM PROBLEM : PERFORM SUBROUTINE Line 0L
L P'ansohpl NOTES

o1 +49.48 10120}31 Exit to type output in floating point
w3 | u.99.19 |1]07}24 MR’ format —> MJ

"perform Subroutine” (cont'd)
95 .'bs.fs 0}28}31 Wait for ready
96 .ue.{.o 0}08}28 Build command to load subroutine
u0 | u.pl gl {0[06}19 (Line 06) ——> ILine 19
lul | .¢7.47 |6]21[31 NC 06T ° page 06/4

— - —— &

Enter "Type Command from Memory"

135 |u.44.64 |0}08[23 z/
hadigit output OP = 35
a6 | .h8.50 |olo6|23 J\ routine 23
1 s0 | .b8.59 |0lo6}28
PO P { l Bulld memory pickup
(59 | .b3.6 |oj3oj2s| | f ~ command. IC AR
Azl W iz71o \ K Memory ——— AR
77 .03.p6 | 0}08}03 AR Format — o 03.03
( L oh (IRK)“ (vontfa)

48 | dz.uwrra8es | store IRy IRA
nu7 . 21021 p0p21131 NC 00.01 page 00/1

Enter "Blozk Transfer' routine
92 | .b3.b6 |.2| 26|29 - —* > AR 0P = 8L (oee page 20.13.7)

g - R

* [ ] L] lo.o l' . .
36 pé.p9 28 (/Ll 221201y fl’dzu.w/ﬂ’ Carnnmm/——t;;gg
.03 . Wi 0000D
.15 .70
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ALLOCATION CHART

Intercom 1000 double precision

MEMORY

Page _1_of _7_

FORM
108-15.1

Prepared by

D. Hassell

posien {

Check Sum

il ) 7V7u575

Line 01

FU715152vz

ué
uvwv

U51111297.

V4 aa72v2

u3 913428

V2 013428

q6v6vuvz

“%5650x3

99
65653zz

98_
-373x059

57
6363v5x

96
y26411w

93
525239z

94
60602vz

93
yl62yzw

92
5y38v5x

9}
5y5y798

90
Swhlvxy

89
Sv6lllx

88
5ub191lw

67
596191w

86
585v91ly

85
x75v8xy

84
565v91y

———

83
*x55v8xy

a2
545v85y

8!
x35v8xy

80
4105

{79
47105

'8
x26v796

77
831ul03

76
b4yby3zz

78
xy6lilw

74
Gwhwllx

73
240835z

T2
4ubu2xz

FOUR-WORD LINES

71
-xx302vz

70
484w2vx

69
7444352

€8
-w65x335

LINE

2

' .
w54611w

be

66
444439v

65
43522xw

64
- wh3y6x8

% g48312

€2 12693xu

[]
501x35z

60
3z3z11¢

89 -
vz4w3xx

5%&w3wwxx

36 56uvz

58 06302x

3%
~-w042719

L7}
383uvzw

53
-436835y

52
-v639714

|
° 3636v58

50
vu3vOxw

a9
333373y

48
v23539%u

473130292

48749799

V034698

44,0320x7

4
hy2y2xz

‘$w303xw

"uvavS?

40
2ulu2vz

.S§;4500xw

3828290xw

3037312

362628)722

352w2wll7

34 4290xw

3% 3290xw

322229Oxw

31
u34z3xw

30
212u2zz

29
-2040334

28
-u225758

27952433

28929yvz

zsuu 2vhxx

z§819z9w

23 21v3ilz

2260602vz

zb75y8xy

20 617v99

?1618716

'815152xz

‘79v1w23w

|6121221x

137z00000

'410106zw

EkSASZVz

|'2-92110x].x

" yoy798

10 wlwdvz

09
vOvbozx

oaullOz7

or
ulubxx

o]
¢ 8098xy

08
88092zw

04
=lyly2vz

l'armm o2

85062zw

(+]]
83058xy

00
20711x

AR
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DECIMAL-TO-BINARY BINARY~TO-DECIMAL



Sioof 10

U ~ *‘ Los Angeles 45, Callfornia Prge L or 6
G-15D ' Prepared by S. H. Lewis Date: _J.Q[_",_Q_Lﬂ
Lnoenm PROBLEM : DRCIMAL-TO-BINARY _ BINARY-TO-DECIMAL Liae __0Q2
L fplh%Ncls D 8P} | NOTES
Enter Floating De¢imal-to-Blnary conversion
70 .J2.15 |5{20{26 } Set up Extractors
75 | .18.83 {5]/26]20 J
83 | .08.10 |4]24]26 Output —— Pl
. - CeD= 2 e D e
to | fege Jejorjz) |5 +['?.uv219§8;3? 1300%0"«515--2-.33> M0 1
18 | .11.37 [323)31 Extract [zOzOzOz, lylylyOJ
27 | .06.38 |0{24{31 Multiply
38 | .40.40 [3]23{31] | Extract zzOOOOO] iy (hex) 1,
50 | .42.46 [4]26]27] | 1op = 02
\_ |
46 | .49.59 |o{23]31 Clear Reglsters Yes/
59 | .60.82 |0|07|25[ | " Floating zero
82 .%4.&6 412522 Enter_here from 03.79
86 .*7. R8 1 0}25}27 Begin Binary~to-Decimal conversion
B Here if output zero
it_l 1 .90. >1-1 2131 i Ecit::f Rc:n i3.03_ e . |
Begin Binary-to-Decimal conversl/on
89 | .90.92 j4}25|21 1D,y —t 21.02-3 (%)
192 .94.99 1043028 (30.02) = bt —p> AR
99 {u.}2.}4 jol28}29 20(AR) ——1p> AR
114 | .15.07 }o}28]24] t:2°8 = (AR) s> MQy
| 117 | .18.p5 |e}07}25 22 logp = [1344135] L In
~ s | ke Lo]zal Multiply
42 | L p3.18 Lol 07} 30 2~T(5"1010g2) = [.00sz65].-—-(> PN + |
FORM 48 | .p0.bo [3}23}31 Extract [lyOOOOO]
198-10.0 ___LE_____J_J___.._.____._ ~ e e—



FORM
BCDh
'.."10.

oo 103

Los Angoles 45, Callfernls

Page 2_ ot &

6-15D Prepared by _S. H. lewis Date:_10/30/56
PROGRAM PROBLEM @ DECIMAL-TO-BINARY  BINARY-TO-DECIMAL Line __02
L P n]c]s[ofr NOTES
150 | .p1.p2 |0}25{28 ID — AR

152 | u.b5.b5 }ol2829 2°(AR) ———> AR

155 | .be.b8 0]07}29) Eleooooo] —— AR

sa | .po.p2 jol2sj23] | u = (AR) — 23.00

p62 053056 b0b25>28 IDl D e " AR

L 66 £7.p8 10407429 Command — AR

L 68 .J0.y0 }0}31}31

o767 ,

AR 12| 97| 4|07} 26 10F —t My

97 | .bo.u1 }3}23}31 Extract [.OCODlzz]

Ll | .p2.p3 Loj3028 | B = (30.02) — AR

a3 | Jp4ps 13}25029 (IDg) — ~ AR

1 '1
us | u.po.ps Lat2ei24 | 10P° = (PNog,1) —p MYy

o4 | .pe.ps Latzil2s | B = (31.0203) e Iy,

08 | .ro.n3lil2sl23 | v'e2-® = (AR) —e  23.02

.13 .15.018 [.3L21}31 NC 03.18 . page 03/2

Dec.-Binary (Cont'd)

47 | bl L1f25).28 a-2-8 = (1) —t 4 AR

.51 | w.p6.71 [.7}.23.31 Extract [-.00zz00z, yOl:;yOO]

.71 j12.87 .0.24.3“ Multiply

finishes conversion

.87 | w.bo.o3 .7.23;31{ Extract .[.OO'YzzzO, ooooooo]

to a binary integer

.93 | .pa.Jj2s .o.za.sxl Multiply

.28 51,31 .3.23.34 Extract [-.OOOzzzz, zzyOOOO]

31| pads0 .q.zq.m] Multiply

60 | Jezfer |- g.0l2f | 200226 - [g pr000 D00 oy ¢ X]

.67 .168.169 .:{.97.2 F w0000 | —— 4R




FORM
8CD
108-12.4

59 0l 1D

- ! Los Angelos 45, Callfernie .
Pege 3ot B
6-15D Propared by . Date: 10/30/58
PROGRAM PROBLEM ' 1ECIMAL-TO-3NARY <TO-DECTMAL Line 02
L [P [isIn[c[s |okn NOTES

69 4. 16 1125031 Divide ~ Convert to o binary /.t‘ractioi

76 | .18.18 |o]22|31] | AR Test '

78 | .19.40 [1]28f26] | AR e P

80 | .§2.85 {3]23{31] | Extract 2800000 ]

65 | .g6.96 |oj2s|21] | | —o 21.02-03

9% | .47.99 |1{26]23 PN —& 23,01

09 | .94.26 }0]24{31 Shift 2 bits Mbltiglder table.pick up T

26 | .48.32 |3o7]29 .5000000 —b AR |

32 | .34.35 {0{22}31 (AR) ¢ 07

35 | .37.78 |3]21){31 N.C. from error loop gaes /i od.2¢

36 | .37.hs {ojo7|28 Command —=& AR

45 | J47.68 [3]25(29 1D —— AR

pol oy lrspziad | 207 = My, )

79 | .§0.46 |0}j28}28 /

Z | F

95 | w.98.10 }3}23}31 Extract (.00001zz) Stoved X, Dy

wo | .42.h6 |3]2s]28 m, ,—*t AR ID; 'R

lu6 | .Du.ps |ofo7}29 ©,0000101 |
fos | .pr.ps isjaijan N. C. 03.08 i
72 | Jja.p7 faorfesl | (31.0203) —o I, ; Here from 03.69 ‘
o7 | belhz Lalaslze | o = (23.02) —%  mR |

N.C. 03.56




Los Angoles 45, Califernia

page " o1 6

L

G-15D Propared by __ D. Hassell Date: 10/30/58
| PROGRAM PROBLEM @  CONSTANTS Line 02
L eTTw]e[sTol] NOTES ‘
{53 ~.000002z | See 03.52  Page 03/h
154 2222222 S
56 ,y0lzy00 l See 02.51  Page 02/2
| 57 -.00z2z00z S
61 . 0700000 Jee 03,60 Page 03/2
63 ~+000000z l Sec 03.62  Page 03/L
L 64 \ZZZRZER f
L 65 . 0200000 See 03,64  Page 03/5
73 - .0000000 l See 03.72  Page 03/L
b 74 VRZZLZZZ J
| 81 . 7800000 See 02,80  Page 03/3
L84 1zzz222 See 03.82  Page 03/4
91 .0072zzz0 See 02.87  Page 02/2
L 94 i Olzzzzz See 03.92  Page 03/5
.98 .00001.z2 See 02.97  Page 02/2
L u ,001zzzz Sec 03.u2 Page 03/5
41 , 0000000 )
L90 .0000000 > Significant Zero's
. !
83 |n a3 lov|Ljek b Hee 01.82
o
FORM
wzﬂgo; E—




FORM
8co
103-12. 8

0l of 12d

Los Angelos 45, Callfornls

,. Page 5 - 6
Propared by _D. Hassell Date: 10/ /58
PROGRAM PROBLEM : CONSTANIS Line 02
C TP TeTN]es NOTES e
00 .0000110 ) |
2 - 00000x0 Line 19 Format (Variable)
02 .1000000
§03 8400001 )
L 06 .0001zz2 See 03.0h4 Page 03]5
07 . 72003y0
1 -.0zzzzzeE I See 03.10 Page 03/k
12 JEZ2222Z /
15 -, 2222222 l See 03.1h Page 03/5
16 .2222y00 [
119 .£020z0z z - See 02,18 Page 02/1
.20 v 1ylyly0 Af
21 «,00z2z22 l See 03.20 Page 03/b
L 22 '2222222 I
23 . 0202020 See 00,22 Page 00/1
L 24 . 102020z Bee 00.22 Page 00/1
.29 -.000zz22 See 02,28 Page 02/6
130 + 22y0000 |
.33 -,000zz22 ( See 03.32  Page 03/
.34 ‘22B2222 J l
.37 ,0000120 See 00.36 Page 00/1
.39 + £200000 Bee 07.38  Page 07/2 |
ff | -:ObgOOzu ) 8ee 03.42 Page 03/b
-.-b_lo-{ i ’ax A JE22ZREE
.49 '{ Bee 02,48  Pege 02/1

L~

+ 1y00000




62 of 128

MEMORY ALLOCATION CHART

Intercom 1000 double precisjon Page .5 of 4
Problem {

Date

S, H, Lewis Check Sum _=.4wx8v55 Line__02

Prepared by

N\

FORM
BCD
108-18.1

ur
=9wly3iu

ué
84050zx

us
- 4358

U4
lzzzz

U3
6969z3x

ue
6838yvz

Ui
6767 3xw

Uo
y66uz3w

99
wOy39x

98
lzz

14
6365yzz

96
6209757

98
y264yzz

94
lzzzzz

93
181w3lz

92
xy633xw

(97
7zz20

90

89
-5w5w335

88
«5udvyvz

xXuSxyzz

86
585833v

85
-5860315

84
lzzzzzz

8

6701708

82
-x456336

8i
7800000

80
5255yzz

79
512y39w

78
505079u

7T

42666zw

76
L4yby2xz

75
-wybv754

74
zzz222z2

73
-0000000

T2
-wu4x3z9

FOUR-WORD LINES

71 :
w5731z

70
=-w84v69u

69
724w73z

68
46463zz2

LINE

[eF
4545wzx

36
44440z

(1]
z00000

64
zzzzzzz

63
- z

62 .
404233w

61
700000

60
~vy43429

59
Ix52029

58
vw3y397

se '
y0lzy00

v

55
393ulzx

2222222

3 9

52
373739x

a8

Si \
-v847y2z

343433w

3232yzz

v13373w

46
313vzzz

43

44
Z222222

(43

- 222

42
2w300zy

40
~uu2y35v

2200000

38
2828yzz

120

36
262x0zw

35
254yyvz

34
zzzz222

- ZZ222

32
22232xz

31
183w3lz

30
z2zy0000

- %222

28
lzlzyzz

27
62631z

6
9w20wzx

28 :
102u3lz

24
102020z

———

202020

22
zzzzzzz

el
- zzzzz

—

20
lylyly0

z0z02z0z

i8
151vyzz

17
~1419€29

16
zzzzy00

L]

-ZZ222222%

4
1011398

)
zl2yvz

zz22222

"
- 222222

10
1 -8wl202z8

09
41u3lz

o8
8u0x797

or
7z003y0

jos
lzzz

05
708yvz

04
-86082v9

03
8030000

1z1

rﬂ
8030000

00

1z1
sl
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DIECIMAL-BINARY. BINARY -DEC [MAI. CONVERSION
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MEp—— y

Los Angoles 45, Callitornils

' Page 1_ ¢, _.Q., ‘
G-15D Prepared by S. H. lewis Date: 20/30/58

PROGRAM PROBLEM : __ Docimal-Binary Binary-Decimal Conversion Line __03 i
e T Tcls o NOTES "
08l whiihild 2¢ 2 De¢. = Binary (Cont'd) c
.11 JL4.21 [, 4,21, 25 (21.02.03) —> IDo,l
.21 | .p2.26 af2d.2f | (aR) —_— 21.02
.26 R7.30 .0 24,27 (M) —_— Test
If # see 03.31 page 03/2
.30 | .ba.be [0.29.27 23,01 —_—t> Test
If # see 03.39 page 03/2
+38 | p2.57 42526 | Ing 5 — PNy
57 | .p8.61 L3.21.28 | 21,028 Lo AR
s 4.8315.08.39 | Round orr —to> P, ?i;; 3;?(5’&
Lo | bafnTdze2d | o — MR, 1
a1 | h2.bs 102701 Normalize
74 | .p6.98 1.0.22L31 | AR < o7
If yes, sece 03.99 below
98 | .hotus 221031 LY zero exit paag 03/
AL
99 | Lot [af28.2d [/ @ —o AR
.ul Ju3a19 |4l 24, 25 MQy —_— Im,
19 | .p2.7 o242y | Mg, — 21,02
.27 | .p2.p3|.2.2d.29 [(0.00)] - AR+
.33 p4.07 1.0.2 .21 (27.02) —— IDy
37 | podrs.d.22.3) | AR < o2
NI If yes, see 03.79 page 03/2
| 78 | B0Jo9 |.4.21.3] | Error exit Sec o4 06 page ?,{1
‘FORM |
10353‘1’.0“-——-—-—---*-1-——————-——————————-——*



\_

FORM
(1]
""100

Ghool 1083

Los Angolos 45, Callternie
Page 2 o T

G-18D o Propared by Mo Lewls Date:_10/30/58

PROGRAM PROBLEM : Dec:;lmabBinary Binary-Decimal Conversion Ling 03

L [P Lo n [e]s o e NOTES

79 «$1.82 |2{21}31 Normal exit JO— 02.82

39 | . o.fr olo7]28 [£9  Commsnd & AR

87 .£9.f6 0}23]29 23,01 o~ AR

96 | . a.?e 0{31}31 | obey AR

AR oqurjolorod | 1072 __o  ar

u? | 21,25 |0f28}24 AR e MY

05 .m.fa o{24[31] | wmulbiply |

48 .so.}u 2127} 28 | (27.02)] —& &R

U e-po pofzsfas | e) o TAR

|54 | Jp8.pL [3}21}29] | (21.02) -0 AR PP P?;v 03'//

== T
k31 | .pe.pa [oL24[31 | murtiply

L24 | .26.B0 L4}26}25 (PNO,J_) —t ID,1

s Bin-Dec Conversion (here from 02,13)

.18 .19.p2 LoL24}27 My . Test |

If # see 03.23 page 03/3

22 | .b6.p9 Lel23l25 b' = (23.02) YA 1

29 | .Lz.k3 o241 Shift

43 | s fefastzd | 2 = (o) — o Mo,

. 46 749 |, @07} 25 273 log 42 = [.09u209u] — Iy

.49 | WJL0./60 [, 0. 24 31 Multiply

.60 | .p2.63 |.3}.23.31 Extract [.0700000 ]

.63 | 5469 |.0.25.27 Iy —¢ Test

See following page

| WSS S S - ————————— — M




C

W

66 of 1728

Los hulu 5.Calltornla .
Poge 3 o1 L
G-15D Propared by H. Lovis Date: _10/30/58
PROGRAM PROBLEM : _ pinnry-Decimal. Decimal-Binn:y Conversion Line ___03
rlrl;'ucsn HOTES
69 | JJ1.92 j2f21{m N.C, 02.72
70 | .12.13 ol23]28 [0 4 T (233.00) —o AR
73 | «15.77 §3425}29 (1) —— AR
77 .?o. 8 {0428423 d' = (AR) ——t 23.00
88 | .49.93 |o|25]28] [ 1p, — & AR
93 | .94.96 |o]o7]z9 Command __ ¢ AR
¢°Zi?’“ od od d o7 (0%  —e \\\
23 | .96.16 |ol24]31 Multiply }
16 [ ootz faloelaa] | ey ) o iy
K
100 | .02.P6 |4f31f25 (31.02-03) & IDg,y
06 | .b7.p9 | 0| 28|26 (AR)  ——p» MYy
09 | .jo.l2 |oj23;21] | b = (:3.02) g 2102
b 12 | Jj4.)5 }2)27)28 l(zr.oz)| —1t> AR
15 .sa.'-;o Lo} 24} 31 Multiply
150 | u.b3.53 fal26}25 My,1 —b IDo, 1
L53 | Jp4.p6 prl21}29 b' = (21.02) _* . AR
56 | .p7.58 |ol2s|27 AR = 07 Here from 02,u2
| | If # 0, see 03.59 page 03/6
, 58 .p9.p7 | 0L 28} 28 Skip
167 | .p8.J1 L4k 25L 26 g,y —o Mo,
71 | u, 6.76 .6>.26|.3(1 [P 1) | Lo Py, (b wte)
076 .Ps.ax .6|.2Sl.30 |(105,3) | 2o Hoa
.81 |(F 1) | == g3
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Los Angeles 45, Californls L :
— ' ' Poge X or T
G-15D. Prepared by _H. Lewis Date:10/30/58
PROGRAM PROBLEM : Decimal-Binary Binary-Decimal Conversion Line ___03
LIPLN[c|s|D NOTES
86 .90.90 [0429]31 Overflow ¢ Test
If Tt see 03.91 page 03/5
190 | .p2.p4 |3}07}28 [.omoooo] e AR
94 | 6.7 foj23}29 d:27° = (23.00) __,, AR +
. -13 +
Lo7 | .bs.}o [4fo7]30 [510 ] I ™o,
bu0 | .43.(3 [0}29}31 Overflow?
If 58V , see 03.ulk page 03/5
wu3 | Jp4.p6 L4126} 25 (PNg,1) e 1053
Lub | u.Pl.Pl 4107} 24 Telescope Multiplier __ ‘
| ' P P e My,
( .01 + 360 I.o 'OI24|31 Multiply
AN
.10 13,13 34231 31 Extract [-Ozzzzzz, 2222222 ]
'13 0060 20 ¢0.24.3I. Mllltiply
.20 .p3.p5 L3230 31 Extract [-OOzzzzz, 2222222 ]
.25 | .pe.p2 ol 2431 Multiply 1
.32 p5.p5 [.3l.23},31 Extract [-OOOzzzz, 2222222 ]
.35 | .pe.s2 |.d. 2431 Multiply
.42 Ja5.05 .3.23.311 Extract [-OOOOzzz, 2222222 ]
45 | Jpe.s2 .0.24.311 Multiply
Jos52 | .bs.ss .3.23.311 Ectract [ -00000zz, 2222222 ]
.55 | 06462 .u.za.:ul | Multiply
.62 | 65465 -3'23°3’R Extract [-0000002, 2222222 |
.65 | 06472 ].d.24,31 Multiply | |
o |72 P595]-3-23:3] Extract [ -0000000, zzzz222 ]
rloclnu Extract [lzzzzzz} 0
108-17.0
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Los Angelos 45, Calitornie

\ ‘ Page 3. o1 T
6-15D Propared by U. JTewls Date:10/30/58
PROGRAM PROBLEM : Decimal-Binary Binary-Declmal Converstion Line 03
L P ¥ N|c|s|oee] NOTES
85 06,02 |0]24)31 Multiply
192 | w.p4.p5 }3}23)31 Extract [.Olzzzzz] 0
195 | .P6.h2 |0}24]31 Multiply
bu2 | w.p4, 15 13123431 Extract [.OOlzzzz] 0
lus | .D6.D4 |0]24]31 Multiply
L04 | w.06,D7 13}23}31} ixtract [.OOOlzzz] 0
07 | .p6.J4 |0}24]31 Multiply
L 14 47.17 13}23}31 Extract [.-..zzzzzzz, 2222y00 ]
L17 16,84 }0}24}31 8hift (no increment)
O b4 | cpsepe Jopasfas a.2"8 = (AR) —o Ma
36 P8.10 L4} 25} 21
L40 | Bl g4 LOL07}25 107t = [.1999u00 ] — m
L44 | w607 LOL23L31 Clear even side of 2-word reglster
L47 | .)6.p4 0|24} 31 Multiply
L 64 p6.p6 L3423(31 nxtract [.OzOOOOO ]
.66 | .p7.b8 | 0| 28] 26 3279 - (AR) — o ¥
.68 | u,B0.BO |4} 25} 30 | (109,71 | e PNyp (11 wes)
.80 | ,B2.B4 [0} 21} 25 21.02  —e 1IN,
. 84 .B6.B9 |6} 21} 30 |(;31,og-03)| ——t Plg 1
.89 | .p1.p1 [.7].21} 31 il Tormal X
i from 03.u0 ) | - -
wub | 2.8 |. 0,07} 29 [.owoooo | ~~& ar
« 28 | .pa.palsfor]2; [-0020000, 0000000 |
| from 03.86
RORM Lor | .b2.oa [.4.25. 26 (IDg 1) — PNp 1
108-17.0 | . ————————— —
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Los Angelos 45, Callfornla

Page _6 o1 .1

| 6-15p Pragared by 1. Levis Pate: 10/30/58
PRMMM PROBLEM : Decimal-Binary Binary-Decimal Conversion Line —{3
[t Pﬁlncls,n [ NOTES
59 [ -po.b7 fof26f31] T giisk rrom 03.56 .
01/2
format  (variable)
| 1000000 bind codé #op Lormat
o
—
FORM |
8CD ,
'“'"-'———-m-—d-—m’ -J




—

FORM
BCD
108 -15.1

Prepared by

D. Hassell

70 of 128

MEMORY ALLOCATION CHART

Problem {

~dntercom 1000 double precision  Page _7 of _7_

Date

Check Sum

Xxx13506

Line 07

jur
9519398

Ue
- 101028

us
60431z

U4
821wlzx

U3
-6ubu3s9

u2
y86%9yzz

Ul
-y713319

uo
67673vz

99
656579w

98
642yuvz

7
=~64640zy

96
62623zz

95
66631z

94

y0612zx

93
52z600zx

92
, RySzyzz

90
xwSywzw

CE)
«5v5vyvz

88
5u5x%33w

86
S5ubulvz

85
65w3lz

84
-x65%uvy

~8429358

82
x455yzz

8l
«5456v5y

80
X2542v9

79
5152uvz

78
«50452vz

i
x058397

76
=~wy51lv3y

75
65231z

74
4wb22xz

73
wvhxz3x

72
bvbvyzz

FOUR-WORD LINES

7
~hwhwvSy

70
w8492zw

69
4748uvz

€8
- 505033y

LINE 3

2

1 0

67
-464733u

66
4444390

65
64831z

64
4242yzz

63
wl4533v

62
4141yzz

6l
-w05351y

€0
3y3zyzz

59
64335z

58
3w4339w

ST
3v3xyvw

56
3u3ul9v

55
63y3lz

5
vulxyvx

53
37386vx

52
3737yzz

L1}
35362z9w

50
~3535359

49
u3w3lz

48
v233viw

%7
104031z

a6
30310z9

)
63431z

uy2z2zz

43
=2y2yv38

42
2x2xyzz

a0
whu37z

40
2u2wlz9

39
29570zw

38
~uu3933u

k14
274y2xz

36
~u628335

35
62u3lz

34
2424398

33
2325379

32
2323yzz

31
601831z

30
ul262zv

29
w2v3lz

28
~u022429

27
u021lu9x

26 25
lwly3lv

62031z

24
~9uly359

23 22
601031z

-9ulxuz9

2|
171u795

20
1719yzz

19 :
961v315

8
141631v

7
102231z

16
~9216355

-]
223231z

i4
111lyzz

13
61431z

12
8y0zviw

H
-8yl52v9

10
x0xyzz

09
vOw2z5

08
« v0v358

or
- 60y3lz

06 v
809398

05
223031z

04
8607yzz

1103

w400

2
1000000

ol
- 60u3lz

(o10]
-8206329
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TYPE-IN ROUTINK



i of 128

\__ Los Angelos 45, Callfornis .
~ ' Page 1 o¢ 0
G-15D Preparsd by __ D, Hascell Date: 10/30/58
PROGRAM PROBLEM: Type-in Routine Ling 06
L | e[ N{c|s || NOTES |

Fnter all special commands and input commands

If "NO", see 06.75 below

L 77 19,464 10131128 OP > AR [l/f__f/

AR ‘ 00 01" 0 OO 00 ,S’(‘(:/“ ()/" é.g /‘0 /A)

(50 | .b3.b6 [0]08]06] | set switch for Commsnd Input oP

i

50

L 56 p9.9p6 12130128 Address ——> AR

L 66 f1.79 11128106 Store address . 06.71 ,
LEntelr laped

« Fe» 5.p0.D% [006105] | Tnput Routime  ——m  Lime 05 N—L2tz

L 04 .P3.p5 10}07403 CR format —_— 03.03

L 05 .10.30 0} 08131 Return Carriage

110 . l.o. I.O »0128!31 V]ait for Ready

11 .71.p2 Loloel21 Destination Address - 21.03

72 1 wop2,06 L4L21L31 NC Ob.46 (four digit Binary-Decimal conversion)

Enter here if in "Manual"

.78 | 'u.pO.[L5 |0} 06[05 Typewriter Input — g  Line 05

15 | .p6.po [0l29}23 | clear 23

.20 081.81 05021031 N.C. 05.81 X See 06.81.

Return from four-digit Binary-Decimal output

22 | u3.us § 0,064 19 Type~-in Routine  —p Line 19
) u5 | L7190 |. O, 061 28 DestinatiOn Address — g AR
~ .90 | u.95.86 [.0.29.23 | clear 23
.86 .p8.98 |. 4. 22,34 Number Input?
Fioé"‘ If "YES", see 06.99 on following page

D
108-17.0 - - easm— s




FOg!M
8CD
108-17.0

(L of 128

Lot Angeios 43 Califarnis ”
Page B oy T

’ 8-150 Prepaced by _D. Hasscll Date:10/30/58
PROGRAM PROBLEM ! INPUT ROUTINF Line __06
L | p i8N fcls [opeef NOTES
98 «$3.80 10106} 27 Fixed point number input?
If "YES", execute input routine in Line 19
L80 | .BL.1 |6[21131 Yes
Enter type in cycle
for | -puto fof izt | cate zapwe [N/
L u0 10.1:0 }0]28}31 Walt for Ready
Lul 00,91 j0}19}27 Obey Input?
If "YES", see 06.92 below
Lo | .pa.pa 10}22[31] | commanar |
Enter here for command input
.94 | weB8.116 | 5121431 Mark 38. N.C. 06.ub Page 06/6
Enter Floating Point Input
Los | .p9.p9 Lep21f3Y | w.c. 06.69 Page 06/6
Enter here to obey input )
.92 .p2.p2 L0L28,31 Wait for Ready
93 | wef2.16 | 5021431 Mark 12. N.C. 06.u6 ~ Page 06/6
Enter to set normalizing constant for number input
.99 | .16.98 L.0L06,23 [.ooooooh] (Normalizing Constant) ——> 23.00
Enter after typein of Fixed Foint Number (1 slash)
,»QGUaQ&;ququ.DrZB.BI Wailt for Ready. Go to 06.97 ‘
'.97 -00~}/;) dof2d | Inp\ut o fieft of decimal point —p MQ
13 | u.f18.21 1.0 07. 19 Line O7 w—yp Line 19 N.C. 07.21 Page 07/1
Enter "Compute Automatically"
«69 .01.{02 |. Q. 08} 0G Set "Automatic" switch. OP = 69
.02 | .p3.os [.2.3d.24 C.C. address ——o» AR
hmaate - . SR




™ of 128

,/ 7§ Los Angoles 45, Caliternia .
N Page 3 of T
G-15D - Prepared by __D. Hasoell Date:10/30/58 _
PROGRAM PROBLEM : INPUT ROUTINE Line __06
" m
L e fi*n|e|s|ome| | NOTES
06 | .p9.p9 joj21}31 N.C. 00.09 Page 00L4
e s A Y
Enter "Permlt Type in of Fixed Point Data"
L5t | .p3.49 |o}29f06 Set swiltch OP = 51
49 «$9.19 }0408}20 0dd Address Extractor ey 20.03
119 | «23.26 0131327 Address 0dd?
If "YES" see 06.2] below
L 26 «39.p4 10,0820 Restore extractor
L 54 «p5.p6 13}30)28 Double Precisibn Address ———p AR
{ L 27 Jia s L 6)21]31 See Error Loop
Enter "Permit Type in of Floating Point Data"
. 52 «p3.49 10, 08,06 Set switch 0P = 52
IR GUT
Enter "Read Punched Paper Tape"
.55 .P8.p4 10} 26} 31 Form Destination CH: ’ OP = 55
‘ ¥
L 64 «Pp5.70 L2L 25,28 Destination CH —> AR
070 073074 -0-06.29 Conm‘),a_’nd_ __._"__D A_R
.74 | u.PO.LL5 | OL08L OS5 Read Routine Line 05 N.C. 08.15
Enter "Halt and Permit Manual Operation"
.67 .p1.B2 L 0L 29} 00 Set for "Manual Operation" OP = 67
.82 «P1.01 L0L21L3Y | Return to Manual
Enter "B. P. Halt"
.68 | .po.s2 [o16l3) | malt OP = 68
— , . Enter "Ring Bell™
.63 .62.82 .0, 173 Ring Bell - OP = 63
FORM ' _ ' ;
BCO
108-12.0 Ww—m-—-—-—“
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Los Angelos 45, Calitornie

Page 4 ot 1

(O ' '
G-15D | Propared by _ D, Hasgel] Date: 20/30/58
PROGRAM PROBLEM: ERROR LOOP ' Line __06
P
or
L[ PTL¥N[c|s|Dpr NOTES
i6l . 51.51 .0 06p061 Do nothing OP = 61
Ola 02 024 5| 21] 31 Set Selective Print
62 .$2.p2 }0}06}06 Do nothing P = 62
62a po ool 5| 21} 31 Remove Selective Print
——{ s S o T R e bt S SR
£31 | .B3.B0 L0}29131) | Reset Overflow Enter Error loop
.30 [ u.p4.h5 |0}08[23 Output Routine ——e 23
L 45 f6.0i7 10}06)28 Z Frror Agpt -out Lorment .
. 47 .P3.12 }10,28,03 ) ——ps 03,03
Ol 3 .p7.14 10106128 | R, C. ——t> 23.00

.14 j6.18 .0}.2'8.23

18 | U.ps fZ.20028 | a1y in AR

.25 .p5.29 LolL17031 Ring Bell

29 | .pa.p3lziana | wmoc.o23.03 = 08

Type Perioc. and Tab the Return to 06.43 below

.37 p2.R2 .6l 21} 31 R. C. (obey from Line 23)
022 023021‘ .0.28027 (AR) = O?
ir (AR) £ 0

24 | a3 .0;16.3q Halt

Transfer to Typsout of Iast Command Cbeyed
WWM

.Enter if "2 slashes" are typed with fixed point input

.86 | Jo2Jo2[.9.21.3 See 06.92  Page 06/1

~ Here from Ol.ul  Page 01/6

w7 | Jf23f28/.2.3q.21 Address ——& 21,03

[:7zooooo_] — 20.03

‘FORM
[ 1]
'..'"o.
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Los Angelos 45, Celltarnia
' Page _J o1 T

G-15D Propared by _ D. Hassell Date: 20/30/58
PROGRAM PROBLEM : CONSTANTS ‘ Line 06
L 'T}{Ncs'n | NOTES

17 [ Lgo 21 L 0 31»25 wd Eamasnng > ID

21 N LG.FB 0}24)31 Shift Wy to OP position

38 | .b9.bo o}3oj29] | <8 —ro am

L40 | JfL.b4 fO}25]29 or 1o AR
RTAR
AR | u |47l oplofcul19 N.C. 19.0P
448 | JP1.D1 [o}2131 Bee OL.4b Page 01/6
101 | 3.4 |0}2226]-] Bee OL.a  Page 00/1
) 03 | .p4.pL j1}24)08 Sea 01.01 Page 01/3
\w .
L 07 o1i5.p1 [1}24[08 . | See 01.07 Page O1L/h
L83 | .j6.pr f1]24}08 See 01.81 Pege 01/2
L 85 +h3.p1 L1} 24} 08 See 01.83 Page 01/2
.87 6.p1 [ 1L24[ 08 See 01.85 Page 01/2
.88 | .po.h9 |0l oof 24
.33 | .p3.p3f[on21l3Y | see 01.32 Page O1/4
-
.32
FORM

8CD



K—/‘

FORM
BCD
108-17.0

‘7'f of 128

Los Angeles 45, Calitornls

Pagoe ..é.. ot .i
Prepsred by D, Hassell Date:_10/30/58
PROGRAM PROBLEM: CONSTANTS Line 06
[P nc]s]|ope NOTES
fu6 | u, 7.*:4.‘}.‘)8. 9 z
Lus | .ps.ps.6.20.51 | ||Conversion
109 b .10.11.0.07.19 Here from typein of floating point
prery|. spacks e 28, 32, 61
038 [wps.bz2.l.20.p1 | | see 01,33  Page 01/t
Lul ¢ )| | storage of "MARK 1"
;35 .n.rr. .21, 31 Eee 01,34 Page 01/h4
f3s [ufo.fr.p.bo.fs | | sec Oh35  Page Ob/6
foo [whrfobpipn] | see 0238 roee a1t
53 ( .o «i. v p | Pixed Point or Command Switch
.58 | 30.}'7.0. D0, 8 See 01.50 Page 01/6
73 [u.0.b3.p.)9.bo | | see 06.70  Pege 06/3
.76 | u.{7.D0.D.PO.D5 See 00.75 Page 00/4
- 00 ( )| Manual or Special Command Switch
.16 .0000004  Hormalizing Constant
123 . 0002000 See 01.21 Page 01/3
L 42 _ +3900000 See 01.25 Page 01/5
.46 ' 2792000  Wait-signepewidd-end lend
.57 «0u00000 See 04.53 Page O4/5
.59 . 0046000 See 01.58 Page O1/1
.60 .000u000 See 00.58 Page 00/3
65 | . 1000000 See Ok.64  Page O4/5
oIV | ) . Hold Address of Input
75 » 7200000 See 08.72 Page 08/1




9

FORM
BCD
108 -15.1

Prepared by _D. Hasgell

MEMORY

ALLOCATION CHART

Intercom 1000 double precision Page

of 128

Date

Chock Sum

L9wlwy36

Line ___0A

ju?
97 1wvx5

us
6v68113

us
w75u0xw

U4
- 505u9z

3

ue
67690x3
58

ul
805v27v
o

uo
L§646439z

£1]
90620x7

v5500xv

=8011278

{98
« 909uvz

94
-ubbubyz

93

- 8wbubvz

£46439z
92
Sw5w392

91
Sy5y2xz

5256.3v7

89
804x0xv

88
801301w

T3
62622x2 |

ﬁ3u01708

601708 |

82
1012vz

85

a4
- SwSwbvz

|__y701708
]]
__ 536419z

80
~5151uvz |

79
40w5

78
z0w5

T?
wz 2w 3zw

76
2200005

78
7;00000

74
2105

73
1471260

T2
«-y62y2vz

FOUR-WORD

LINES

i
, 600040

70
w9 4ulxx

69

LINE

815230

66
wl42786

1]
.1000000

81020w0

68
465221z

64
4246v3w

63
3y5223z

62
_vy3yOwé_

6l
_vx3x0w6

60
u000

S9
46000

58
804x01w

87
u00000

58
vwi2vxw

5%
84035z

54
3842zxw

53
3839v15

52
3631106

L]

50
v538106

49
vvl3lls

48
1012vz

| v5313u6

47
| 830v383

46
2192000

2z220xw

44
2y2y3zz |

43
byby2vz
9

42
3900000

40
2u2w33x

y1676vz

38
28283xx

161l6uvz

36
1472013

35
| 61612vz

34
xx666vz

5x5x2vz

32

31
211y3vz

30
2w2x117

pI)
-2121yvz

28

27
«-68682vz

28
u736114

23
191x23z

24
182v21z

a3
2000

22
18183%v

21
102631z

20
=51516vz

19
971u3zv

I8 :
9819%u9w

N g
9315329

)
4

15
11143v7

[T

9012397

13
1215023

12
u50y0xw

H
w7480x5

10
uQu39z

09
ulv0z3

08 i
8211034

o7

11 y901708

08
9092vz

05
wOullz

04
83050y3

03
y801708

02

Ol

406vxw

83842xu

0

2x23z

7.0t 7
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FIXED POINT DECIMAL-TO-FLOATING
POINT LINARY CONVLRSION
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U | Los Angeles 4s.c||mma. page 1 ot _é_,
8-15D Propared by D. Hassell Date: 10/30/58
PROGRAM PROBLEM : Fixed Point Decimal-to-Floating Point Binary Corg‘irgrz;-llll Q7
Lipfi®nlcls{op| | NOTES
‘ Fixed point decimal-to~floating point binary conversion
21| la2ls7(.4.04.24 32:2"%(20.2"% 1n hex) + 36(=5h-dec.)-2'a8 —t AR
.57 Jv2ls2 .q.zz;31 Normalize controlled by AR (locate dec. pt.)
.52 | Js5{s8 .J.zé.zl (AR) — 21.03 |
.58 '46o.e$|.4.2j.24 Input ——=t> m
.65 Jvz.59 .q.27.31 Shift off leading zeros
.59 Joe.n .0.24.31 Shift off normalizing constant
1 496497 [.0.29.2 Clear AR .
97 | J14416].4.24,2; Input = 07
Q_J If # 0, see 07.17 below
16 419424 1.0¢.23.3. Clear Reglster
26 | J27§29{.0.0%.2] R.C. —t> 23.03
.29 | 402435(.Q.24.31
35 470470 1.3.21%. 3] N.C. Floating Point Decimal~-Binary conversion
17 | Jvel9s|.q.24.31 Normalize accumulating tally in AR
.95 1 410)15[.9.07.20 0000003 —=> 20.02
.15 {18120}.2.24.21 (AR) (Tally) — 21,02
.20 | J22]25/.3.31.28 | 0d¢ numver of shifts —=-> AR
.25 | {28{31}.0.23.2% S8ign —o 1P
31| {32{34 .4.24.23 MQ . D
/ 34| I36{45]/.3.07.29 0000008  ——r> AR
b W45 ,ﬁ.22 70].9.24.31 Normalize to the Deéima.l Digit
70| {95 96:.2.2].2§‘ Blnary exponent into AR..
I:ﬁ!':é.‘ . | | Zero jaositions -:—D' AR .
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Los Angeles 48, Calitornls
— Page 2 ot B
6-15D Prepsred by _ D. Hassell Date: 10/30/58
PROGRAM PROBLEM : _ TLOATTNG POINT INPUT (NOSMALIZL) Line _OT___
L[ N]e[s ol NOTES _
01 | ul20f26.4.2d.2 | snirt 18 vits (AR = Exp..o-B
026 | 427046 {.0.07.2] R¢ ——+ 23,03
+46 | 450453 |.4.25.24 Dec. Mantissa ———=> MQ
.53 | uJ28470.9.03,1¢ See 02,7027
Enter from 02.27
.38 | Ja0Jus |.3.23.31 Binary Exp. —<& ID
a6 | bufsifiaefal | owe. o2 )
Enter Floating Point Input (cont'd)
.11 Jl4 414 .O.23.3‘1 Clear 2-word registers
(\/ .14 | J16419].4.23.24 Input —b M
.19 422423 1.4.23, 27 Input = 1b digite?
If "YES", see 07.2k  Pnge 07/1
.23 | v24931.0.27.3] Shift off insignificant zeros [N/
.93 06424 |.Q.24, 3] Shift off normalizing constant
.27 | wjus93 |.q.21.3] R.C. for type-in sequence
1.00 +Xxu00000 See 03.u6 Page 03/L & 3
.02 .0100000 " See 03.ulk  Page 03/5
.03 | . 4400000 See 00.71 Page 00/k
.04 .0000101 See 02.u6 Page 02/3
05 Lo il .9x1301w See 00.04  Page 00/1
— |0 ) Format positions for
.07 ' K Fixed Point Output




4 of 128

« We @ Los Angelas 45, Calltotnie
Y g | Pege 3 ot 6
G"‘SD : Prepared .y by Nagsell Date: OZ30Z§8
PROGRAM PROBLEM @ CONSTANTY Line __07 Jﬁ
L [P [ioIn]els [ope| - NOTES
.09 ( Bxtractor Shift Control ee 01.80  Page 01/5
' 10 1 0000003 See 07.95  TFape O7/1'
53 8.9 K -7 "
12 ‘ 1000000 ~520 3 52,070 50" L st 10733 gee 0,10
. Page 09, 1
o 13 ~yuw93893
-2, ¢ ,
.18 1344135 27 10g®  Bee 02,17  Page 02/1
.22 .00000zy See 07.21 Poge 07/1
.28 . 5000000 See 02.26 Page 02/3
32 +BH000RG———
.33 . 0010000 } See 03.28 Page 03/
.36 .0000008 See 07.34 Iage 07/1
\_/ 37 4901954407 J26 See 02,36 Page 02/3
40 499 Ju7 40,407 J28 See 03.39 Page 03/2
W41 1999000 1071 gee 03.40 Page 03/
.43 005x265  27(5 . 16 log®) gee 02.42 Page 02/1
A7 | . 090209y - )'ﬁ%m? See 03.46 Page 03/2
48 . 0400000 119.501 See Ob.l( Page Ob/6
+ 51 4 8000000 J See 00 n.35 Page 00/h
.56 : . 1200000 See 02.5% Page 02/2
Tmm——
.60 ((“}(}M“}n(‘){')il,M) See 02,59 Page 02/1
61 | . J00436{4400425 fee 00.60 Page 00/2
| o | ke 56, : '
.62 9602000 | 10*2.270 ree 02.60 Page 02/2
.63 | 0000y 8x J
64 |y loo furfofoo [0 See 01.56 Page 01/6
~ l.e7 | iz 97{44{07 426 " See 02.66 Page 02/2
.68 . 0100000 See 02,67 Page 02/2
e 1.2 L056y215 210700
108-17.0 L —



33 of 128

Los Amgelos 45, Calitornie page b of N
G-15D Propared by __ D, Hassell Date: 10/30/58
PROGRAM PROBLEM : __ CONSTANTS Line oz
L [P *TN]c[s o kel ~ NOTES
=Bt 32, ,~107 S

73 -, IxwS5uxu 10°%.2
74  x99xw30 ) 48270
.75 - x3w2lvw 1024 .p=0
.76 . .y08004u | i
W77 «8ylvwiv 1016 . 2'51“
18 .0000065 J) 101227
.79 vyvw200 J 308.0-27
.80 0000080 2 128-27°7 = flonting point zero
.81 .0000000 J
.82 . 308w49u 2 1542797

- I® uvww?71 [ 100,520
.84 x889wv5 ? 181+2-57
.85 - .y69594v J 10°16, 553
.86 u88yuwz ) " 207.2~57
.87 -uvylaw | 10-2%.019
.88 +uBu’4yu JI 234257
.89 -.wzvllyu J 10-32.5106
.9C 7757904 ) 060221
.91 -, 861313 10°40, 5132
.92 . »0100000 See 03.92 Page 03/L4
.94 b9 PO p p7 B8 «y3000zw See 03.93  Page 03/3
.98 | .001197u l 5.10713 See 03.98 Page 03/4

( .99 0000000 J |

AN .
«u0 .u000004 2 10P2

|:=°.°:é,‘. wul | | - .w890007 S -




8h of 128

Los Angeles u.emcm'u

Page 3 o1 B

a-185D Prapared by _ D. Hossell Dete:_)0/30/58
PROGRAM PROBLEM :  CONSTANTS Line ___O7
1 e —
L |l Nfe[s|ppe NOTES
LT T PR,
u2 . 2u000Cu ] ‘
ul + 9w4000y I
Jub | Ww350011 \
.u$ 2424014 ' 1072 (Cont ')
ub .9896818
u? o V6XVOXY J Bee 03.ub Page 03/ 4—




_

FORM
gch
108 -15.1

MEMORY ALLOCATION CHART

85 of 128

Check Sum

.25x12z23

Line 07

r
voxvéxv

vé
9896818

us
z424014

lue

w350011

u3 |
9w4000y

ve
zu0000u

Ui

uo

u000004

99
—_—0 -

58
1197u

w800007
14

-8y1031lv

198

yullzxx

o8
8u020z4

94
y3000zw

93
61835z

92

100000

9|
~-8v61313

[56

7757v04

89
~wzvllyu

uBuiyu

Cig

86
u88yuwz

85
-y69594v

84

x889wv5

~Juvyliw
63

. uvww771

82

| 308w40u

81
—_—0 -

80

80

T9
vyvw200

78
65

T7
-8ylvwiv

76

y08004u

1rs

-x3w2lvw

T4
__x99xw30

73
- 9xwSuxu

T2

56y215

FOUR-WORD

LINES

71
y0613vw

T0
xz6Quvw

69

u00000

LINE

2

F ~w8610zu

€6

[
703v37z

64

6v008

>
' y8x

62
94u2000

61
~-8024019

60

1

59

| 847352

58 .
-vwi1228

L4
703437z

56

1200000

55

5

53
. 1w46053

52

v73u795

5] :
8000000

80

49

48

400000

3

" 9u209u

46
-v235338

43
164635z

44

3333uvz

&

5xz65

42

*

1999:00

40

y36v0zw

&

38
282wyzz

37
-xu5z0zu

—

38

8

35
_7é646uvz

34
42xwzx

33
10000

32

- O~

3l
-2222719

30

29
22335z

F1]

5000000

27
y85x2vz

26
1w2y0z27

25
9wlz229

24

9v1x0z7

a3
705x37z

22
zy

2
1739wzv

20

9619zzw

19
96172zv

]
1344135

7
745237z

6

131822z

T S
9214v95

4
-90132z8

i3
~uw93893

1000000

10
3

09
24

08

88

yOy2zz
or
8000006

08
188

[+].]
9x1301w

o4

101

03

62

4400000 |

100000

ol

I4luvdx

-]

W

xu00000

Page _5_of A __
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¥

FORM
BCO
108-12.0

37 ol 128

An ol;s 4,Caliternla
Les Ans Page L ot 5

‘)

Prepared by __ 0. Hascell Date: 10/30/58
PROGRAM PROBLEM ! Commond_Convernioa Line 08
rl P e[ s o | NOTES
Enter Command Conversion
.05 | Jo9o9].q.23.31 Clear Remisters
.09 J124151.49.23.24 Input [K OP CH WD] —> AR
15 | Ji6d17].d.24.2 [K oP CH WD ] —_— M,
17 | 432053 1.4.24.3] [korc) 2] —e My [1WD 00 0] My
.53 | u.p6.b7 }2}24f21 K OP CHl WD ——t> 21.02, [H WD 00 00] —& 21.03
.57 .10.p4 f0}26131 0 0K OP CH —> MQ) |
.24 | .p6.p8 |4]08}20 [zooooooJ —t> 20.02, [0220000] —e 20.03
28 | .p9.p0 |0 24128 [0 ox op ci] —e ar
30 .Pa.ps 4] 27] 28 (27.02) = [k 0K OP CH]—o> AR, (27.03) = [k WD oP CH| —t> AR
L35 | .p7.36 L6}20L31 Return to Mark
117111 Enter to Store Command typed in " Mark Set by, OP = 50
.38 | .p3.p6 LoL08Lo03 Format ~—p  03.03 '
.16 u.'?l-?ol L O}, 28} 23 Canverted input —& 23
.20 | f2.01 LOL21L28 KOP CHWD > AR (Type In) —B AR
.41 .hl.?ol . Of 28], 31, Wait for Ready }7
42 | Jpa.p3 0L0gl31 | rype mack Comand ? Used during all AR type out
.43 h3.3 0,28 31 Wait for Ready J
A .J1.j72 |. 0. 06} 21 Store Command ——& AR
.72 | .ps.pre [.0.0sl.2d [7200000] —o  20.03
.76 | .po.u1 |.d.30.25 CH —sp AR
.11 «p0.122 1.0, 26{. 3 Shift to Destination Position
.22 | .paJus |.9.31.28 WD -— AR
6 | pLldted | cre® to m
.31 | 33;55 .d, 04, 29 cOmgd __“_"_D. AR




Yoot 128

Los Angeles 45, Callformia

— page 2 of 8
Prepared by D, lassell Date:_10/30/58
PROGRAM PROBLEM : 'TvPRE-IN SEQUENCE Line 08
L [P N]c|s o NOTES
.55 J57.557 1o, 31 31 Obey
'4 Y thran bt ¥ b~ p.-.L.;
. .po.ks |.o. 23, , - g e
33 | pos foleged | T DL p A st
W45 747 10,2231 Command lnput?
If "No" See 08.48 below
' IYes)
W47 .p0.52 1.0}, 0828 [9x00000] Address Incrementer
.52 | P13 |2l osl, 29 Address — - AR
.73 J5.07 J.Ok 2931 Increment CH?
If "yES" See 08.78 below
. fa)
L7 .18.p1 [.3L08} 29 Reduce by excess 28 (2]
o 2 .R3.p9 |0l 26} 29 Add sign (+ if command, ~ if numbers)
.29 J1.76 10,28, 06 Restore Incremented. Command
74 | .pr.pe [.0L00,27 Manual?
If "NO" See 08.37 below
.36 | u.p7.po [olosl1d | (Line 06) —s 19 WG 06.79 [xed/
.37 .p1.p1 | 0L21}.31 (bontinué)computing automatic
.78 V9.R1 |, 008,29 Increment CH
.48 | .b1.s52 |.d.0dl 28 00000 ] Increment by 2
[Pro00e0 ] V2 pee 52 above
ter t &5 bef shing
[ Enter to Precess before Punching OP-31 Gmn‘.)
N~ Lu3 | u.bo.j82 |.0.19] 27 19.u - u7 = 07
It "NO" See 08.83 Page 08/3
FORM I a2 | .bofuo|.log 3] | patr with uo' folloving "vES"
'08-11.0 SRR




N\

09 of 128

Los Angeles 45, Calitarnla

FORM
(1)
'.'-'10.

| Page 3 of B
G-15D Prepared by D. Hassell Date:_10/30/58
PROGRAM PROBLEM: LTNE 1.9 PRICESSION tine ___°
L P N]c|s|ope| NOTES
L u0 «12.P9 LOLOOL31 Precess four words
L99 | u.l4.B2 L0}19L27 19+u0~u3 = 07
If = 0, see 08.82 on preceding page
T7 T
183 035. ;3 i0l10|31 MCh
193 | .p1.p1 |ol21]31 Go to C. C. plck up
[75 ]| see or.h  Page 01/
20 i7zooooo | ~=> 20,03 "Read Punch Tape" (cont'd)
84 . .f7.fzv 0{31}29 Wqg ——— AR
92 u.fa.#a 0}29419 Clear Line 19
86 | .$8.96 |0[15}31
| 96 .96.96 }0}28|31 Walt for ready
97 | .y7.47 [0{31{31 Store Input
90 | .42.78 |1]o08|28| [* see 01.89 Page 01/2
12 | .19.19 loj21{a1 |
32 ju.38.34 {1]22}25 Number input (cont'd) .
34 U 90#4 112523 pK;?ﬂfC /‘) S/dfc (,H:’ E i aﬁ_{ )
40 | .46.45 {5{20{31
107 00000YN = 140 (dec) = 7 inch leader tally 2
]
85 .45.#1 12408 See 01.8L4 - Page 01/2
{87 | .y7.01 {1]26f08] | See 01.86 Page 01/2
89 |u.go.¢2 joloa}23 See 01.88 Page 01/2




FOR
560"
".-5-0

I
15
19
2
21
3
35
39
43
4
51
55
59
63
87
n
15
79
83
87
01
95
99

ul

G-150

PROGRAM PROBLEM:
0 1 2
$ 5 6
8 9 10
2 1B oW
% 17 18
0 N 20
M 25 2%
2 20 30
2 B W
¥ 3 M
0w oaon
“oas 48
B 49 50
52 53 54
56 57 58
60 6 62
64 65 66
88 69 70
nonon
% 178
80 8 82
B4 85 88
8 89 90
lo2 03 o
% 87 98
o u w2
e us UG

Prepared by

ol

124

D. Hasuell

Page _lL

Date: 3[13/59

o b

PUNCH ROUTINE (Cont.): CONSTANTS Line _ 08
======?=:========
L {Pjp|N|C|]S|D|BP NOTES
PUGH | ROUTINE C lm UED
U3 [ul I

u? w23 | wrpi Of 19 | 27 !'{19.00-03) = 07

ul J' H 00 | w| o] oo]|19 Von-zero I 19.00 i

u2 u 35 | 35 ) L] 21 31 'Eg 0L.35 Pape L/6

01 9w00000  See 01.00 Pape 01/1

03 - .8w00001 Sece 08.38 Page 08/1

06" «72003y0

0 .0000001. _See 0hs07 Page OL/L

10 0 | 19] 0loo |28 See 00,09 _ Paze 00/l

13 J1w00000 See 00,12 Page 00/1
' IETH -.8000020 See 00.13 Page 00/3

-5 «9W00000  See 00.12  Page 01/1

19 .0000030 fec 04,18 Page Oh/1

23 0000031 Gee 0L.22 Page OL/2

25 « Y0000

26 H .2.000000"l See 08.2]; Page 08/1

i + 0270000

39 0077000 _See 00438 Paje 00/2

19 0031000 _Sec 00,67 Page 00/2

See 08.L7 Page 08/6

50 «9X00000 _ See 01.39 Fage 0L/l

=l «9y00000 See 08.48 Page 08/2
I ) 0009000 See 00,53 Page 00/2

L e eznnzn00 © Sec 00.57 Page 00/2

5o 100000

o) “ 0000010 _Sec 01,60 Paze 01/1 |

L :




)

FCRM
8CD
"."’o.

91 of 128

omputer
*q Los Angeles 45, California

Page 5 ot B

6-150 Propared by _ D. Hnssell Date: 20/30/58
PROGRAM PROBLEM : CONSTANTS Line
[l. PITN]C|s [DpP NOTES
At a : S ——

.62 . 0000200 See 00.60  Page O1/1

?g " oooooos |  See 03.61  Page 03/1

.67 .72003y0 J See 00.59 Page 00/h

.68 | .po.o1.ps.ps.o Lo 00,67 peg 0

69 | .00.J00.}s.00.R5 See 01,67  FPage O1/k

7| kibibkb See 0k.68 Page O4/1
'}.80 | u.B5.J72,p.p1.p8 See 00.76 Page 00/3

.88 | u.h5.p1.p.bs.p3 See 01.87  Page 01/2

91" _000w400 See OW,Th Page O4/6

96 | e o 08 02 See 01.75 Page 01/2 .
.95 . 0000080 See O4.9h Page Ol/L

.98 | u.}7.j00.00.)00.119 See 01.96  Page OL/6

-ub .00001z1 ) Moo nter ’

-u5 8030000 } / Md

.ub .00001x1 } 7

TY |SPALE: 00, 02, 04, 56, 60, 63, 66, 70.
i 000290~
LAVRTIVAN 2D orL 57 L2gL Orf 2




92 of 128

MEMORY ALLOCATION CHART

Date

4 Page _O_of 6
Problem { :

Propared by Check Sum _=.0z8v9y3 Line

vt ue ) U4
177927v 1x1 | 8030000 | . 1zl
v3 U2 ui Uo
5227v | -23232vz | 8066013 | 666301z
(-]:] 57 196

_685227v | 2200013 ) 6vév3zz | 606039z
95 94 - 93 92

80 | -y86ullé | 1012vz | 5x563v3
£]] 90 89 88

w400 | y64ySlw 2117 6901117
G 86 85 a4

yv01708 586012z y901708 x75w3zx
a3 80

555x15z 54641; x3540;§_ 5548yvw |
79 Té '
- 20 501511x 9215x1x _wz0v3x9
75 74 73 T2

5051vxw | 812401v | &vé4x3vz | wv4wOx4
71 70 69 68

FOUR-WORD LINES 15152vz -8000019 | -8001320 .
|67 66 3 64 0.

LINE 3 2 1 0 72003y0 | - 8
\ 63 62 6l 60
~ 200 10
59 58 57 56
| 100000 | -zzz2200 ul83dz |
55 7 S | ] 52
. 3939322 9000 | 3839vl5 | w7498xx
51 80 49 48
9y00000 | 9x00000 31000 | v3341lw
46 45 vy
v2341lw} 9x1233x 222z2xz w7480x5
42 1 40
2v2v39z | 2w2vllz | 292939z | -2y2x69z
38 37 36

72000 | 8310103 | 10i2vz 2542z0x3
38 34 33 32
| -2524u9z | 272w737 502x2y0 | 26226x9
3 30 29 28

ul3711x | -u22337w| w74u386 | lyly3lw

27 26 25 24

zz0000 | 2000000 | 9w00000 | -9ulwllé
3 22 21 20

31 182y3zw | 971x35x | 96292vw
19 18 i7 16
301 9w00000 | 203531z | 1514397

15 e 3 12 '
, | 1111398 | -8000020 1w0C000 | 13132vz |
— 1. 10 09 o8

l__ul635z| 801301w | 8wlz2zw 81
Yor o6 08 04

- , 8w| 72003y0 | 9092zz
FORM O J— 'Elo =16 00

8CD

E

3

2

3

&
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COIMROL, AND COMMARIL CORYIRETOW




Lol 10

Los Angeions 45, Californts :
' ' page X ot A

Date:_10/30/58

Proparnd by D¢ Haosell

G-15D INTERCOM
PROGRAM PROBLEM:@ 1000 D.P. (Control and Command Conversion) Lime __00
L e[ n]c][s]ofe| NOTES |
=K, : ‘ -
00 00 450 17 31| Ring Bell  (scfd entry; end of Manusl cycle
b 01 (6310 [29 oo | Bet for Manuel operstion
63 00 |85 |0 [00 |06 Set switch to obey type~in
85 85185 10 |28 [31]| | wailt for ready
86 |u 18789 [0 06 19| | Type-in routine (line 06) into line 19
89 [ 1891896121 31| | N.C. 06.89 (see page 06/L)
Olm -0~ Go to 00 above (manual)
Ola. D3 job fo 2 [26| | Enter C.C. interpretation. C.C. ——-» PNy (Automatic) BP
‘ _ .
ob | psfoslopries| | [ omizow | —= ar
06 03 08 [3 [23 31| | c.C. into ID. (Extractor = 72003y0)
08 09 |10 {2 |25 [29 Increment C.C.
10 12112 0 129 |31 Increment channel?
YES, see 00.13 page 00/3 =
12 1.3 L4 |3 |08 |29 [1wOOOOOJ —— = AR (subtract excess 28 from address of C.C
1k 1.5 [1.6 10 |28 |22 Store incremented C.C.
16 1.8 118 [0 {31 [31 Interpret C.C.
AR x 1.9 [0 |xx |28 TINTERCOM command (dec. format = K WD OP CH) —> AR
ENTER COMVMAND CONVERSION
19 20 lo2 b [28 [26] | AR (K WD OP CH) ——=t= PNp 3
7 ’ is odd)
22 o5 |25 13 |23 [31 (0 DO 00 AO) —g= IDy; [n OD OP ma]-—¢> o (n =1 vhen K 7
25 262712125 [29] | double units digits (D P H) or [:t + (u/16)~2:] )
27 | ulpofzo|228|eo| | AR-2% = 4t + 8u/16 COMMAND
‘ CONVERSION
30 311321225 |29 double units digits (W 0 C) = 5t + u/2
32 333k |2128 |29] | AR-2 (sets overflow if K #0) = 10t + u y
3h 35[36|2{28|26]| | INTERCOM command (Binary) - Pl
36 38138(3 23131 1/2 source~-channel — I (extractor = OOOOizo) __J




-

FORM
8CD
108-12.0

G-15D

9y ol 128

Les Angoelos 45, Calltornia
Page 2_ o1t T

Date: 10/30/58

Prepared by D, Hassell

 PROGRAM PROBLEM : INTERCOM__1000 D. P. CONTROL Line ___00
[ o TP TewTcls o b NOTES | H
.38 39{40|.0.08.2¢ | 0072000 —  20.03
40 .41.42 |2 25 29 2 x 1/2 8 = source channel
42 .43.44 {0]28]21 Converted Command ———¢> 21.03
44 | .46.46 {0]29{31 K # o1 ] e wad'#;é
/7 /
46 | .47.48 |2)31|28] | |OP| —& AR
48 | .49.50 |3/08{29 31:2710 (hex for 49) ~——t AR
5o | .$2.$2 of22{31] | OP 2 49
| Enter all OP > 49
52 | .43.67 |oj2sl27| | oP =49
_ Enter'Stord’ (0P = 49)

b 67 | .68.73 {0j08}28 Store dummy ——e AR oP=9
L73 .08.82 10{24]31 Shift source to destination
82 | .$3.p4 |0]00}20 Extractor (7200000) ——  20.03
184 |- ,&5,37 1125129 Destination Channel —Y—+> AR
.87 .Jas.n | 4,21} 25 A —b ID
L 91 .95.p9 Lol31.29 Destination vord = R
199 | .pl.pl }0}31}31
AR xxi 01| 4| 25] xxq Obey AK
's3 | buksloloslzd | 926 —o ar
.55 | .b7.57 Lolazf3 | 49 <P .> 39

Enter &ll arithmetic operations
57 | .ks.bolaboslad | Extrectors —o 20.02-03
.60 | .p1rJ62 | 007,24 | Dumy operand pickup command ——> AR

Intercom command (binary) ——t AR




FORM
BCD
108-11.0

Lot Angelos 45, Califormlis _
Page 3_ o1 T
G-15D Propared by _ D, Hagsell Date:_10/30/58
PROGRAM PROBLEM : INTERGOM 1000 D, Pi _(CONTROL & TRANGFER opg) Liwe _00
[T lols o] NOTES ]
64 66{66(.4.21.3} N¢ see OW,G6 page O/1 1
Fnter all OP ¢ hO
58 | .$0.61 [0]06{29 (w20 Lo
61 | .$5.65 {0]22{31 oP 5 297
FEnter 4O S OP > 29
65 ’.&7.?7 121431 NC sce OL.67 poge O1/k
Enter OF { 30 Enter all transfers
Boo | .67.69 12{31f28/ | o —= AR
69 | .11.76 |0l22{26 C. C. — PN
76 'of0-31 0108129 Dummy Command ——t> AR $5L6YV8 = (08,80)
81 +$3.83 }0{31}31 Interpret Intercom Command
AR |u |85 Zﬁ 3| 21} 28 (sign of A) —4= AR NC see(OP + T72)
. 88 413.D1L } 0} 0622 Mark I ~—> CC 0P = 16
Inter 49 OPCTO
L 68 .P0,B5 10129106 Set switch to store input:
Enter from Command, Conversion when K # O
27 | ok bibzilal | we orkg peme o1/
Enter to Iﬁcrement C.C. channel
:3 4.4 | 0. 08l 29 (-.8000020) —ti& AR
Enter "Return to Mark II"
50 | 3.1 loodh2d | wemk 1T — o c.0. «r.=18
Enter transfer positive
.92 .03.94 |.3.28. 28 - (minus sign of A) —— AR OP = 20
.94 96,103 |. 0. 2.3} Transfer? QP = 22
Yes  see 00.03 page 00/k4
lo see 00.0L _ page 00/1




FPR M
08-11.0

gf of 1286

Los Angoeles 45, California

Pege L4 ot 7.
G-15D Propared by __D. Hassell Date:
PROGRAM PROBLEM : INTERCOM 1000 D. P. (CONTROL & TRANSFER ObS.) Lime ___ 00
(U TPTeTnc]s o] NOTES
.03 07109].3.30.28 | New Address of c.c. — & AR
09 | .10.14 |ojosl29] | Dumy command pickup e AR
Enter "Transfer Zero"
95 | .97.03 jol21|27] | A =02 ::ggg?',szzeogéozbg?’ge o . 2
Enter "Mark Transfer I"
98 | .43.93 |0{22/06 Store Mark I (C.C.) OP = 26
Enter "Mark Transfer II"
| u0 +43.903 10422{00 Store Mark II (C.C.) OP = 28
Enter "Transfer Unconditional"
ul .$3.03 }0[00{00 See 00.03 above OP = 29
Enter "Type Location of Last Command Executed."_
L 78 «19.59 10322321 C.Ce —p 2.03 OP = 06
L 59 .67.70 10,08}20 720030 — 20.03
L70 J1.U6 12{31}28 C.C. Address | ——¢> AR
.;1—6. . 78.!79 L 1}21}31 N.C. see O1.79 page 01/3 ]
Enter "Perform Subroutine"  (Line 05)
.74 [ u.}5.p5 |0L06}05 Line 06 —p 05 OP = 02
75 | .pe.p7 Lojo6L28 | Dumy —c AR
.77 u7.b7 Lsl21l3y | m.c. 05.u7  page 06/4
Enter "Perform Subroutine" (Line 19)
.80 | .bs.ps |.1}21}31 N.C. 01.95 page 01/6 oP = 08
Enter "Position Typewriter Carriage" output conversioh
g1 | Jp3p1foofog | C.R Formt o  03.03
31 | Jpaps|oed2d | (Moo of positions) o AR
351 J51.391.d.0 .‘2 Position Control —-t> i




{

e

"FORM
)
108-11.0

f of 128

Los Angoles 45, Calltornis Voo ‘
' Page 3 o 7.
G-15D Prepared b _ D, Hasgell Date: 10/30/5¢
PROGRAM PROBLEM : ___ INTERCOM 1000 D. P. _ (CONTROL & [TYPROUT) Line __00
[ TP TN Tels o] NOTES
39 Ju.70.34 4426430 Sshift number of C.R. positions
54 .35.38 (028427 Any Tabs? C.R.'s?
28 .30.01 {4426427 Through positioning paper? A ,j
YES, see 00.01 page 00/1  NO, see 00.02 below.
02| loalsil.d.0l.03 | Teb format —o 03
Enter to convert position control
29 | 43.d9 l1loolzs| | Extra vit complement o AR
49 N6.23 [0l26{31 Shift position control bit
23 | .13.23 |o|28]31 Walt for ready
26 | .93.37 {0403{02 Format __ o 02
37 |u.38.%6 {0 2919 Clear Line 19
56 | .$6.33 {4]25{19 Position coatrol ___p 19
33 .35.28 {0{09{31 Position Paper
Enter Qutput Boutine
17 .17.17 }0}28{31 Wait for Ready
| 18 .20.07 |0109{31 Fxecute Output
lu? {u.24.99 [1}124(02 Format ——p 02.02-03
T;; «07.p5 10425419 Sign — ‘l9ou7
L 05 04,51 |oj28}28] | < Delay
151 | u.p2.p2 1 0}290 19 Clear Line 19
L u2 16,111 15126119 Output | —=o 19.ub-u7
11 | Jha.br bol20l31) | Return to Mark |
‘ Between u3 and OX or to Cl




3
1

i
15
19
23
2]

]

35
39
It
a
51
55
59
63
67
1
15
19
83
]
9l
g5

89
ul

G-15D
PROGRAM PROBLEM :
0 1 2
A 5 6
8 9 10
2 13 u
B 17 1
20 2 2
4 25 2
8 28 2
2 38 N
B B
0 0«
STRNTET
48 49 50
52 53 54
56 57 58
| 60 61 62
64 65 66
68 69 70
n BN
% 71 718
80 81 82
g4 85 88
88 83 90
92 93 o4
0 97 98
w woou
ué us5 ue

99 of 128 _-

Los Angeles 45, Californlia

Page _6 of J_
Prepared by _ D. Hassell Date:_3/13/59
CONTROL (MISC.) Line 00
LP{LiNCS ﬂlBP NOTES
bmer SE1| BY| TYPE{IN _&ﬂa THCE
|
ul 20 | 21| 0 00 | 0O
No
2L ju I 22 201 O} 19 | 27 “Thru typinp significant digits-
’ Yos last
20 19 15§ 0f 00 | 00 | Delay to allow typing of dipit
15 |wlloo | us|oloo |31 || | SetReady
ws fullu | 26} of 08 | 19 Line 08 ———{> Line 19
26 Rl wleloalan il §IN 19,32 __
ERTER o SET| FOJIMAT FOR OP = 32
93 fu ll ué 17 . 1] 08 | 24 l T T format ————D MQ
EJTER 70 SET| FORMAT FOR OP = 3
97 tu ff u7 17 ] 1} 08 | 24 T R format —————{ MQ
EJTER EROM INDEN REGISTER COMMANDS
96 97 99 | 21 26 | 28 K Store command ———{>AR
HISCc|)
L3 0000p01 See 00.29 page 00/5
83 720000 See 00,82 page 00/1
L1 |l || Available
7 N
\u3 <" Mark transfer 11 storage
07 10 | 1h ] o] 22 | 28 Used Sel. Pr. Routine
- ~ OP = 00
79 73 o111 0§17 | 31 Useful to skip empty space
\Y
SNee ’4',7‘:4'.3: - 2913 6’
- 8
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MEMORY ALLOCATION CHART

Page 1_ot_1

Date 3/13/59

Intercom 1000 double precision
Problem {

g\.{/ D

Hassell

Line__00

FORM
BCD
108151

Prepared by

Check Sum _=,7y0&Ev58

jur
1863702

vé
wyhzbvz

us

6ululll |

U4
9415000 |

U3

u2
-yuOv753

ul
y703000
k14

juo

y7032w0

9%
6565322

98
y7032w6

bvil518

S6
6263v5w

95

94
60032xz

93
6ull5l8

92
S5y5yz9w

yl032vv
Ell

x2633zx

50
y701016

89
«5959%uvz

88
y7010x6

| - 5u5v2v9

86
57590x3

a5
555539z

84
565773x

a3
7200000

82
5454014

| 5353322

80
5z5z6vz

79
yv05333

78
503v2x5

77
-6vbvovz

76
x05111x

75
4x4x0xw

T4
_4v4v0w5

73
85231z

72
4901232z

FOUR-WORD LINES

71
831z0y3

70
486uvzw

69
wlbw2xu

€8
80553ub

LINE 3

1 0

34
45491 1w

66
G444 5vzw

63
43436vz

64
-42422vz

63
8055006

62
40402vx

61
41412xz

60
3y3y0zw

59
| w346114

ne
_vw3x0xx

07
«3w3wllé
i3

58
~yu21333

1)
39392xz

54
381wi9v

373711x

82
vz4339v

]
| 34663v3

50
34342xz2

49
741735z

48
3232x1x

ar
31316vz

46
3030vzw

43
813z3u0

44
2y2y3vz

43
1

42
2w2w395

4|
_zl?vOyu

40
_2u2uv3x

k3
~463635y

2828114

37
26383v3

36
»2626yzz

35
| v327029

34
_2424v9u

33
231wl3z

32
2222v9x

3l
ul23zsw

30
2020v3x

29
uv3lélx

8
-9y0135v

27
lylyvox

26
~2020uvz

25
lvlvv3x

24
8325062

28
171739z

22
1919yzz

21
151427v

20
930=000

19
~161639u

i8
146v13z

7
111139z

18
12123z2

18
806901z

i4
1010396

13
z0yllx

12
yOyxix

i
6801292z

10
ww3vz

09
- vlyllx

08
uCuv3ix

i lorg

| 8vO0y2xw

j08

808yzz

(¢].]
843339w

0%
6060zw

03
8709vxw

02
412023

[+]

[+

2x232 -
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ARITHMETIC
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\ Los Angolos 45, Callfernia 1
W 7
PROGRAM PROBLEM : 1000 D, P, "CA" "cS! "su" "ap" Line 04
[ T o ‘ .
N D NOTES
L [P [N ]c|s|ope
Entry for all arithmetic "OP" codes
J67.68 |, 4. 31, 27 0dd address?
66
If "YES", see O4.69 below
.68 | .J1.jr2].d.04.24 R.C. —o 23.03
72 JT4.f74 QL3N 3K Interpret Command
(o)
AR XX 3"6 hlxx|2s
.69 69 Jub .0.17.311 Ring Bell., Enter if address odd,
ub 426 10173 Ring Bell. Overflow
« 26 R6.26 O, 23,3 . Walt for Re&dy
b 027 u.28¢28 .0.06.19 Error _[Dop D ans ~ad 19
.28 | .pL.p1 6213 N.C. 06.31  Page 06/4
J e S : e e T T T T T T o s ot
Enter "Clear and Subtract"
.76 Reverse Sign OP = 40
B Enter "Clear and Add" - . i
'78 .BO.U5 -4.2502 Opera.nd. s A OP =u2
oS | W77 | 7). 2131 Normal Exit g
Enter "Subtract" -
77 J8.79 .0.20.2ﬁ Reverse sign
"1 Enter "Ada"
.79 | .jpo.s2|.d.3d.28 E, —=& AR OP = 43
.82 86,92 |.4.25.2} (I"oil) =X ~— 21.02-03
92 | p4io81.3.3¢.24 | E, "o AR
.98 .01.|01. «d.22.3} B > B ¥
?@ 5‘ If "YES", see OL.02 Page Oh/03
188-11.8 s : —




104 of 128

oy

e
Los Angeles 45, Calitornla 9
i Page 2 o1t 7_
G-15D Propared by H, Lewis & D. Hassell Date: 10/30/58
PROGRAM PROBLEM : 1000 D. P,  Add and Subtract (cont,) Ling 04
rL ﬁi"ncsnhr! NOTES
.01 .02004 04021025 ' X i " IDO’l
.04 | Jos.j12 |3 28, 24 Negate (AR) = (E,-Ey) -
12 | 418 0,31, 25 By ——o 1IN
.18 | oo |.ol.og.29 [0000030 ] s AR
, ; K 15
20 | a2 lo2zda] | A-X) > 2 *
If "YES", see OL.23 Page Ol4/3 |
‘ - o
.22 | .p3.p5 L3108 29 [0000031] —t> AR
.25 '.98.13 , 0l 26, 31 Denormalize controlled by AR
13 | Jpale faf2s) 21 Denormalize X X' —rp 21.02-03
16 | .pobsldaled | M —e I
0,1
.24 | .p8.p9 |.0.3028 E, —c AR
n29 002032 00026-31 Ma.‘a_l & 1'2.-28 "'t"“> AR
, —
32 | .P4.p6 | 4.2526 Mge2™ g PNgy |
.36 .B8.10 [4.26l2d | FN' — PN
40 | b2.as |l 21) 30 X e TN
45 | Jelsofsloe2) | 2+ A= —-e 20,0001
.50 | .b2.)54 |.631],27 Denormalized Y. = 07
54 ,3@,[‘5‘.‘ 10,0721 Floating point zero —> A feo
.55 .56./58 |. 4, 21, 24 L — Mg 3 &/
.58 | .Jeo.Js1 |.d.21f.25 Sign > IP
61 | o263 |3 24, 28 lavger & + 1-2°°0 = (AR) ~-—t> AR




0 o 153

' Los Angeles 45, Calltornlia
N CPege 3 ot I
G-15D Propared by M. Lewis & D, Hassell Date:_10/30/58
PROGRAM PROBLEM : 1000 D, P, Normalize & Multiply Line _04
L [P TRTN]c[s o] NOTES
N En'c:;;;‘;ﬁé;ﬁalize" Routine | )
.63 o.ss {.d. 27, 31 Normalize controlled by (AR)
.85 | .i86.87 [.1].2d. 28 (AR) — AR
.87 | .ss.o1 |.4.24.2 Normalized L = My —.t> 21.00-01
.91 .p6.96 |.0.22,31 | Underflow?
If "NO", see O4.97 below . ‘
Tt orh Yes/ = 3
96 | Joilsiy].o.00,21 Floating Zero — A =]
+ ALY
o §-99 0.2 .0.27.211 Mg + Eg¢ __ 21.00-01 = A
ou2 | JublJus |.d.22, 31 Overflow? AW re  sicimed %/J
If "Yss", sce Error 1dop |
= SN0 WY AU S . S ———— T S
Enter when (A-X) > 2
.23 .hO.Ls 4,21, 29 Lirger humber — ¢ A
el!  {(Coidg)
02 | Jos.os |.5.21.24 |)
.08 .'2‘14 J4.31,25 $ Interchange X for A
14 | Jle18 [ 9.24. 21 J
| Entor "Multiply"
.80 | L8188 |.d. 2127 A =07 oP = b
| . : . .  van JYes
) 088 ] {921“5 .0402 29 21.00-01 -n-.-—vD I.Do’l & Wxit /"‘]
1 No -
-89 | Jorgoahd.24.21 | 0 X - O7 o/ |
FORM ' . , :
BCO N : - . |




o

FORM

5CO
=101

105 of 128_ )

Los Angoles 45, Calitornia
Page A ot T
| Prepared by H, Lewis & D, Hagsell Date:_10/30/58
§ PROGRAM PROBLEM : 1000 D. P, Multiply (cont,) & Divide Line __04
‘ T e |
L [P [N c|s opr| NOTES i
e
.93 | J6Jus .4.2%.211 Zero = IDy ) ——> A Exit
- No
.94 | .95.u3 |.d.04d. 24 [°°°°°8°J —s AR o/
a3 | Jalos [.4.31), 24 Mg —o My
.05 | .j06.J10 . 0. 25, 2] X —e 21.02-03
.10 | 415 330,29 Ey —p AR
.15 | .bs.jos [.0.24.31 Multiply J - A
.06 | .]p8.J49 |4 26,24 X A=P —o M
J49 263 1.3l.30. 24 EA ¢ AR N.C. Ok.63 ' Page ok/3
‘ Enter Divide
.84 | .B8.p5 10,0000 Skip OP = 48
95 | brholdaseg | X =0
~u0 Ju0.ué 10,1731 See Error Loop [Yes/
4 o No
wl | hsJue |0, 21) 27 A =0 &/
.ub -01/051)'.’¢do27-21 Floating Zero —-—¢> A Exit AL 1
| No
47 | u.p2.23 4,21, 26 A —c W [Bof
.03 | .ps.o7 [.g.24.21 Sign & Ex —-c 21.02
.07 | .08.jo9 [.3.04.2d [000"081] ——c AR
.09 | .pof11].d.3d.29 B 2o AR
W11 .Lu.w .5.29. 24 Clear MQ
| | | Divide’
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Les Angolen 45,Callfornie
N\ Page _s5_ of 1
6-15D Prepared by 1, lewis & D. Haesell Date:10/30/58
PROGRAM PROBLEM: 1000 D, P, /CA/, DI"I, four dipit output conversion.Line
%L PIOTN]c]s DB NOTES
Fnter "Inverse Divide"
. - h .
083 -B"a 86 .4,25.22 ( Interchange X (Qc A 7
.86 | .B8.po L4,21l25 | \
090 092.95 ,4;22n21 ‘) jfc uf(,( ¢ (/(’.ld'2 pdd~€/
po ey i pepeapatmany [Py Pasmrer =ay mm""-'—.‘_‘;:m!%
Fnter Clear and Add Absolute Value
.81 | .ba.ps lslaslal | /70/ —— A end Exlt
- — , e R EESS.
Enter four-digit Binary-Decimal Conversion
L6 h7.68 | 2]21] 28 OQutput ——=0> AR
.48 .b1.b3 1. OL234% 31 Clear two-word replsters |
{/ ‘ :53 057059 03006429 u - 2-16 ""‘"D AR
o/ =T
.59 | .ba.ba |ol 2231 wp w2702
° "h’ + L——’/Va
064 -55053 o1n06030 l 2 --'-'D PNl
' -16 + Ve
.65 | .57.60 |.1{ 06} 29 u -2 —--c> AR L1/
.60 | .p1.b2 |.1l.26/.29 Pl - MR
.62 u.p5.[70 {.0. 25 27 through converting?
If "YE3", see Oh.TL  Page OL/6
,, i)
,70 3,475 .0.28.2:‘1‘ Units and tens digit -—-—t 1ID .
41 | ufs738|.q.2d.24 | Replace WD with ci
.38 .ﬁsz.sz .0.2‘1.31} Reset Overflow
o If not set, see OL.53 above B
052 054‘53 0000 029 _Non"zero e " IDO !
FORM ‘
8Ch
108-112.0




C

iee’
108-9.0

G-150
PROGRAM PROBLEM : _FOUR-DIGIT QUYPUT (Cont.)s

107 of 128

Prepared by

"} Los Angeles 45, California

D. Hassell Date!_3/1L/59

Page _6 of _T_

LEADER PUNCH

Line oL

o 1 2 s L]efen]e[s]o "BP NOTES

4$& 5§ 8 19 n 73 | ] o]l 25 | 29 u Units & Tens. Y L ARe

8§ 8 10 N, f91 | 00] of 08 | 23 Four~-digit format I 23,03

12 13 M Bl o 03 | 39] o] 23] 03 Sct. format

® n ®8 " 39 |ufl bl LIy | o] o8 | 23 Type-out Routine- 1l 23,00-0 ﬁ

0 2 2 2 Ll L9 | L9 7] 20| 31 N.C. After typing return tg "]

4 25 28 N PUNCH (Coift.){|Set format & Pickup Output

28 2 W AN | 3 301 3] 0] 28]3 Vait for ready

2 33 M 3| 3 |ulse | urfoee |

B N B ¥, lulse | 73] o o7 |2a Fommat 1> 23 _

w 4 2 4 73 oo | 21| ul 23} o2 I,Set format L 02.00-03

U &5 6 4] 5 02 | 37| ul23]o |

8 43 50 5 “ 37 39 | 67| 2} 30 |29 (Addfess)~‘ Y Ane

52 5 M 5 l[ 67 97 | 971 5l21 |3 NG See 08.07 page 08/3

G 8§ 58 &9 ENTE} TO LUNG{ LsADER

G 6 62 6 | 4 07 | 33] 2|08 |28 (Bwve‘_ze) |_AR

4 65 88 B ) 33 | fup | s1|7fe6 |20 | 2 " © ame

8 68 10 N g | |s3|s6]ofes|er

nonouB _ | ‘o

/N 1 T T LI T R I 33|00 |3

80 81 82 8 '

4 85 86 8 | 56 wlwlsla [ NC_00.u3 pago 08/ Y
188 89 80 81

022 93 M 8| 4 or | orfof2r 13 | | used by Londer 11

% o 9% 9| | | |

w uw w2 ul ey §eadus 17, b2, I3

“ous o ue i
e c— A i




Prepared by Q. Hassell

MEMORY ALLOCATION CHART

{__I_ntercom 1000 double precision _Page

Problem

108 of 128

Date

Chock Sum =,1347192

Line__ Ol

Wt
-16172vu

vé

81363v5H

us
=-6vbvyvz

U4
68lu23z

ul
-6u053z8

U2
68682xz
§§ "

ul
y96u2vv
57

U0
646823z

59
6566375

1012xz

196

623603v3

95
y16433v

24

606711w

$363u9x
93
-y069335

92

9l
60602xz

90

~-Xw5z2x5

89
xv5x33v

8

&7

_;5u5v315

86

=x85u2v9

85
575779w

83
-5656336

82

-x65w335

el
-x458735

84

x85z
80

79
51523xw

78

~-x069335

T?
4242298

76

75
102931z
7

74

_xv00l17

73
-80152y2

FOUR-WORD LINES

w94u33x

70
w94v399

69
456823z

€8
w748117

§N6225§ .
-xwb92v9

52582vy |
4y4y298 1

72

4uguizz

LINE

1 o

-€1616vz

66

Lhbl 3z

|es

v9 3whxx

64
42354xy

63
645537z

62
414633v

[}
3z3zz9w

60
3y3yiSx

59
40402xz

58

vw3x2v9

87
802115z

56

-67676vz

5%
=3u3u2vs

54
vw690z5

33
v9 Ivwxx

52
v635099

13

v53839v

50

=v436vzv

49
v43zzxx

48
33352zz

ryl
__}449027

46
3030uvw

48
=-v032755

a4
-3131y9z

{43

42

41
392639x

40
-uu2x6vy

59
2w2wll7

38

34343vz

37
uZ43vxx

36
~u62835u

38
| 872191w

34
__1012vz

33
~v033z9w

32

-u22433u

3t
202z3v3

30
‘1yly39z

29
22035z

28
~lzlzuvz

2T
1wlwOx3

26
1ulu39z

25
620x352

24
9wlx3xw

23
~y4692v9

22
1819x1x

i
-82252y2

20
16162xz

19

i8
141411x

i7
~721v73z

[

-94183z9

-7231732
18
6206312

%
-90127153

3
-1010335

]

i ‘
1= y137v8

10
8y0zzxx

08

- 86086v8

~-8831358
o2

09
viv3xx
08
70u335
0

- _4042v9

o8

.04

_8y123z9 |

=8wly3z9

H0wz9w I




LOADER II
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FORM
8ch
168-5.0

12
16
2
24
2
32

36
40
4
48
52
56
60
54
68
12
1%
80
84
88

90
96
uo
uA

G-1§D
PROGRAM PROBLEM : Loader 11

13
11
2
25
29
33

Kl
4

45
49

83

87
)
65
68
n
n
8!
85
89
83
9
u

10
14
18
22
28
30
34

]

42
46
50
54
58
62
66

0

1
18
82

)
%

. 94
98

u2
ué

e e

110 o1 128

. Compine:
%ﬁm Los Angeles 45, Calitornty page L ot 6
Prepared by D, lansell 1
Intercom 1000 D.F. Line O4
Llele [N efs n]kp NOTES
| ‘ "Manual Entry" P>
oo |ud onf or|of1 |al Loadar II~i————{>Line 0Ol
01 . 6| U6 | Lt 21 | 31 NC Ohu6
T
U6 |U orL| 02 2] o | Ok Precess 0l ¢U7——=——{>0} ,00
U7 02| 02| 0|02 |00
o2 vl ot o7} of2s |23 0o —23
07 o7 074 0l 28 |31 Walt for ready
08 12| 13| of oy | 23 Flag ——4>23,00
12 0008000
| 13 151 35} 0of 12 | 3 Gate input
15 15| 15| ol 28 | 31 Wait for ready
16 20 22] 0} 23 | 28 Input ———DAR
| 21 23] 24| of 28 | 21 (AR) m—eeeef>21,03
2L 21] 26} 0of 23 | 27 Input )‘FS dipits
f Yes
20
| ~000000%
28 (31403) ————f>AR
27 Input » 0?
| Return to Manual
Yes |
31 Reverse tape
'31 Wait
| 31 Feverse taps
31 Wait
| 3 h..‘ Read (Line o) —




f
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v Los Angoles 45, Calilornie

Page 2 of 8

6-15D Prepared by D, Hassell . Datel
PROGRAM PROBLEM : Loader II _ Line O4
o 1 2 s L|Plg|N|c|s |0 e NOTES
4 5 6 1
8 9 0 W | o5 | | o8 98 jojes | n H Wait for ready
12 13 14 15 99 2 {vo o} 29 | 31 “ Reset Overflow
B 17 18 18 '
200 A 2 DY yolullw |3y {o]19] ok ZRestore line Ol
W 2% % 2| wx v | folw o] Jnc .00
2 29 30 3 Input ¥ O
22 3 ¥ B|n 69 {7 lol 22|30 || | Input #D-
36 | 31 3B 39 Yes
U 6 113 13| onles |
M 45 48 41 | 44 0000001
4 43 50 51§ g 7 |78 |o| 28| 27 Input = 17
52 53, 5¢ 55 Yes
56 57 58 50§ .5 | ad 80 {o0] 15| 3 [r Read
60 6 62 B ) g 80 {80 |o] 28 | 3% " Wait
64 65 66 67 81 U7 | o5 |1] 19| 28 L LS —P AR
66 69 70 M | oc Jufos jos {3] 391029 };19 ~=—i> AR+
71 W B | 1o |10 lo] 28l 27| | Resdox
% 71 18 19 | Yes
180 81 82 8| 49 00 loo 16 2x|3vf | ¥C 19,00
84 85 08 87 | Bad Read No
88 80 90 O | 3y | a3 m jolar| | | ringBen
82 93 84 85 |36 {77 1of 06| 3 || |} Reverse
8 07 9% 9} ., 77 1177. 10t 28] 31 See_78 above
W ow w2 u
W ous us | i I
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' Los Angeles 45, Calilnrnia . -ﬂ
- ‘ | Page 2 oi B
G-15D Prepsred by D, Hassell CDetel
' Line 9_1& :

PROGRAM PROBLEM: lLoader II
S ==
o 1 2 3 L |PppIN]C

sy et 4

S

'2 '3 '4 ‘5 82 83 Bh ) 28
® 17 18 19

2 2 2 Vg | lss |1 ooy
U 28 26 21 || g5 {ulloo |20 lo] 29|08

8 2N U 91 95 197 ;0 J oy {28 ; Nos of 1lines to be clsared
2 ) 33 i 35 95 | U 00 60
% 9 B 8| | [o|p
0 4 2 & Doel I an o

00 | 10 " ;
28 | 21 ' (AR) ———t>21,03
21 | 29 ,L (21,02) —2—op kRs

(=1
N
Q
L JUN \ N1 Qo Qo O (®] o

TR N o5 |95 nln NG AR

48 49 50 51 29 loBeN

52 83 54 85 || o5 Il 23 | 28 21 | 28

50 57 88 89 | oo | | 76 | o | 29 |

80 &1 62 63§ 5, 95 | 96 28 | 29 Through clearing?
64 685 66 67 No Ses 97 above
68 6 70 M| ! oo oololonlool [aeteo

nn - LI | " | Enter When D = 3
B o m| o s | o1 |o] onl 21

|80 8 82 83
84 85 688 8
88 89 90 9
82 983 84 8

% o7 8
w ou o w W

Enter when input = De

72177 {of 25| 33| | Read tape
See 0l.77 above

TTTETE




anr

G-18D

PROGRAM PROBLEM:

0 1 2 3

5 8 1

8 9 10

2 11 W15

% 17 18 19

20 2 2 B

W %5 8

28 20 3 3

32 3B M %

l3s 3 33 2
0w @ &
M 45 48
i 49 50
52 83 54
56 57 58
60 61 862
84 85 68
68 6 70
BN
|l n n
50 8 82
64 85 88
88 89 80
02 9 &4
% 87 88
we ul w2

113 of 128

Page L ot B

Prapared by D, Hassell . Date!
loader IT Line O .
L{pf ¢ | N{c|s |0 [sp NOTES
27 31 |32 |o}f o 20
| 31 0022227
32 35 136 jo§ 31|28 Input ——AR
36 LUl 37 137 jo}fol ] 19 Line O} ———{>1ine 19
37 IW o9 joy 6121 )31 NG OheOh mark 59
ol U 58 |o5jo} o8 |19 Command input conve ————{f>19 }
Convart “(FCHID) n {> (WDOKCH) f
59 1ujleo |18 Jojoy {19 Line Olj———qf>19
0}l 00| 19 D/ conve——{19
" Convert input to binary
3j25 |29 ” ADIR = CH—{>AR ‘
32529
01 28121 WD _———{>21,03
W N C Olgh
12] 31| 28 [{ ON ———{>AR
o ol 29 1 —2—ban
0{ 00| 00
ol 28| 21 {| | AR ——tf>21406
0j 15  ' 1 Read
3104} 29 ZE =1 —==——{>AR¢
lol2s]: Wait
Jof 28|27 AR = 07
Yes
1l 19|28 - T &—DiR




a-1§0

® 17 18 18
0 N 2 N
n B B 1
2 B % N
2 3 M 3%
¥ I B N
W o4 &2 M
w4 8 4
# 4 50 B
52 53 64 58
6 57 58 59
0 6 62 6
64 65 66 ©
6 68 70 7
71" W
B M 18 10
180 of 82

B 85 88
{8 8 0
2 8 o
% 07 98
uw u w2

W us ul

PROGRAM PROBLEM :

114 of 128

v : “1
Los Angeles 45, Califorale Page 5 of 6.
Prepored by D, Hassell 3 ' T 1 { HS—
Loader II Line O
Ci S D |BP NOTES
3119 |29 “ 2 19 ——=eu AR
0} 28 | 27 " Read correctly?
H Yes
29 08 {38 jojah |3 u Multi (shift)
38 39 {ho jo ] 30 | 28 (WD o> AR
Lo b1 {h2 Jof ol 29 I
L3 20 165 o] 19 | 00
)2 b3 dus lel 2s | 29 CHmmtee{> AR #
] ur lu7 1o} 31} 3
20¢
AR ! WD 165 O 19 | CH
t ] Enter Reverse Loop
Ps b6 {h7 Joi 21| 28 #2
L7 o 168 jojos!| n 4+
68 | e lesfolee]| n
69 57160 13 O 29
60 61 | L6 1ol 28| 27 p  ——
| When AR = 0 sees page
) il oo {00 1o} o0} 0ol || Go to 00
Iﬁancor
o
. _Read incorrectlyl
45 1 0F 174 334 .
03, 17, 19, 23, zq’ﬁ 34, 34, L3, b9, 51, 53, U2, U3, U4
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MEMORY ALLOCATION CHART

FORM
- BCD
108 -15.1

Propared by

L. Hassell

Date

_Intercon 1000 double precision Page & of &
Probiom {

Check Sum -.1000601 __ lLine__OL

u?
8202000

us

102884

Us
6vov3zz

ve

U3

U2

ui
6622264

Uo
6522264

99
66643vz

56
626239z

14
348395

96
8000000

9%
u

94
63633zz

o3
5y580xz

92
5w5w392

9|
x26109w

90
64143u8

89
62621zz

88
585839z

87
xz26039v

88
1463u8

B3
xu5v095

{84

x65v095

83
-~79v78yu

82
_ 545439v

8i
yv0567w

80
505039z

79
wWw52w9x

78
50501zz

77

4x4x392z

76
1

78
4x4x1lzz

74
wwh9wIx

73
4vay39v

72
wudy2vx

FOUR-WORD LINES

Ti
454u2xz

T0
485wlxz

(3]
v93wwix

68
4444392

LINE

(67
453y39v

66
4242392

83
v942wIx

&4
2000000

63
41411zz

62
yv0967w

6!
vwhk639v

60
3y2y39v

59
3wl2093

58
vy3z395

97 v
1000

56
3u3u09x

55
~-yzzz922

54
3838vzw

53

52
-36362vz

St

50
3434395

49

a8
3232z3x

47
31440x2

48
8000000

)
2z2z2vw

44
uz302z3x

43

42
2w6933x

41
1441260

40
2u2u09x

39
833x3zw

38
2828 3xw

T
~vvQluvz

28
2525093

38
- z

34

33

32
u3243zw

El

22222

30

Ix2x23z §

29
82631z

28

27
9220094

26
1327094

25
ww37wIx

24
951lu2zv

a3

22
181x39v

2l
9718395

20
97192vw

19

1)
2v13013

7

6
94152zw

20239z

i4
104x0xz=

13
z0z1%2

ie
8000

]
v0y23z

o

- uvz

08
ulby7x

08
8w0x097

7073%2

08
. 80u39v

08

606y7x

04
3u05113

g s

1oe

oi

7073v7 1—6u6u2vz

00

. 101264
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SELECTIVE PRINT SUBROUTINE
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} Los Angelas 45, Catitornia page 1 o -é”ﬂ
G-15D Preparted by D, Hassell CDates

;aoeni PROBLEM : _Selective Print Subrou’gino Line 05 _ .

o 12 st e] & w]e[s]ofe] wores |

4 5 6 7 " Enter to Load Sel, Pr,

8 9 n " “ oo luflor ol |o] 19} 05 | (Line 19 )————{>1ine 05

13 o 75 115 5] 21§ 31 N C 05,75 |

U R AT u“ 78 178 |1] o5 2 “

0N 12 By g “ w0loo|slaa]|m “

u B % 10 g @ |06 5|21 3

B 29 0 3 . 61 | 79 1] 25| 06 Patch to_form OP = 61

27 0N | BB Y g9 62y 80 | 1| 25| 06 Patch to form OP = 62

3 ;3? 38 ¥ 1 80 g2 {81 L] 05} 25

W o4 2 8| |

a5 8 4| g 03 | o |o] 22| 26| -

@ 49 50 5 | g oo | e |l 25| o5 Replace 00 = 0L

52 53 54 55 Bl 86 1 85 J o] 061 31 Reverse tape 1 block

56 §7 58 58 | 4. | 8s | 85 o] 28] m

60 & 62 6 | o oo oo |u]| 21} 31 Return to loader I

64 65 66 67

68 69 70 7 w

12 -73 M 15 Enter from OP = 61

w 77 on LN o7 | 08 ol os] 23 | ) ’

B0 81 82 B3} o 21|21 |gl 2al 31 } set, patont {0519

84 85 8 8 | og| [ 19 20 |0 23] oo Y |

88 89 90 O FL 00| ull 26| 26 | o] 29] 23 (0) ———4>23

2 9 .94 85 06 286 128 o] 12] 3 Gate input

8 97 98 99§ .4 286 | 28 o] 28] 31 Wait for ready

uw u2 . W olull m! g lof og] 19 Line 05 ———{>19

ud U5 UE i lu W sgl ggtol o8l 19" (KOPCHWD) Conversion ——{>19




118 of 128

. | Los Angeles 45,Calllornis Page 2_ of §-
G-15D Prepared by _ D, Hassell - Date:
PROGRAM PROBLEM: _Selective Print Subroutine Line 03 .
0 1 2 3 L {P i N C| S{D uB!P NOTES
8 9 10 0 Convert Code 2
® 17 18 18| « | Code 2
2 0 2 B . 69 | 70 ol 23! 28 || N
. nB 8 ) 4 12 |73 o] 28] 23 { et up cods 1 for conv.
2 2 30 N 43 w|leoloslel 2l m
3233 M 35 1 | ‘
¥ 37 B B ol |l JO| 28] 05
4 45 40 47 N C 08,37 NC_00,01
48 49 50 s |
52 83 b4 55 | Enter from Patch 1
5 &7 &8 69 ) 2z |2 lul 28| 2 KWDOPCH ——$>21,02 = 03
60 61 62 8 ) 66 | oy fui ogl 20 Code 2 ==——4>20,03
B4 65 63 67 || 000EX00
68 8 70 M| ol | o7lo ol 3] 28 Command 2 ~——{> AR
nonon N 72110 1 3] 03] 291 I Code 1 ~——pPiR
% 17 18 19 10 ™} 12 { 0Of 28] 27 Command = Code?
80 81 82 83 Yes
84 85 86 87 12 | | 36| ol 3 27 OP Code = 027
|88 s 0 o | | I Yos
% 97 98 89| | | 40 No List
u ulo w2 Wy . bzl solol o o0 Replace patch 2
wous w8 ol | wof 28 A foretenz




IR 9 of 128

Hopt Los Anveles 45, California Page 3 of 6.
G-15D Prepasred by D, Hassell Date:
PROGRAM PROBLEM: _ Selective Print Subroutine Line 00
s o o e — —
6o 1+ 2 3l L P ) N|C|]S | D |BP NOTES
&5 6 1 51 152 o] 21| 28 KUDOPCH ——ioAR
B9 0 W el Jagise |o]ee]os 0
2 1 U1 i co
B 17 18 8w | g e oler | og KWDOPCH ameeet>05.459
0N 2 B KWDOPCH
U B B NG g 66 |16 L | 28 | 26 KWDOPCH cemmef> PNO 4 ¢
2 29 3 N 1% 22 |22 jol 22| B N C 00,22
2 8 W B L. Enter to set for 1ist
% 3 38 I | | 38 {39 [0l o5 28 Patch 3 AR
40 41 42 43 18 69 lgo lst 2] 3 Patch 3
W 45 46 4 o | k2 5o 1ol 28] oo Patch 3 emmm—i> 00442
8 49 50 51 | See 05,50 above
52 53 54 55
56 657 58 59 | Enter from patch 3
60 61 62 63 ) oo 12717 121 28] o5 Store convertec com,
64 65 66 87 | 49 - _ Converted command
68 69 70 71§ 4 22 123 1o o5 23 ) set
12 13 1 15 29 o7 |27 1l 21l m Patch #4 S‘ Patch #l
®w n 18 19 23 1 |25 fof 23] 00 _) —{>00,04
80 81 82 83 25 27 {30 Jo} 28| 21 ) | (AR)=——{>?1,03
84 85 86 81 | ;5 Wy |4l o] 21 31 N C 00.hb
88 83 90 91 | Enter from Patch f#l
92 93 94 95| o 31 | 32 {0 281 22 | .
% 97 98 89 3| 33)3 o] os| 28] | Patch#5 ——DMR
ug ul w2 w3l 313 Iaalsnis|aal n Patch #5
U4 U5 UG 3 ox |15 | o] 28] o0 AR —>00,01 -




1720 of 128

0ol Los Angeles 45, Catifornia P;“ L ol 5;:
G-15D Prepared by _ D, Hassell Date:
PROGRAM PROBLEM: _Selective Print Subroutine = Line _05 .
e S e s e — |
o+ 2 3| L (PRt | N CHS D BP NOTES
4§ 5 6 1
8 8 10 W g 55 |57 jo} 05|21 0C ——4>21,03
2 3 W B 59 139 |ojer]| 3 Exit to_type loc.
16_ n 11 Return from typing loc.
20 21 2 2 11 03 |35 (o} o5 03 .
24 25 26 21 03 | 1280400 format
8 28 30 3 5 g9 |72 o] 05| 28 KWDOPCH ———{> AR
32 33 3% 3B | . 2 ler-lol o8] 31 | Type ar = kop
% 37 B B | lerlsjolesln Walt for ready
40 . 4 4 4 62 11 | 4o o] 05| 21 Converted com ——e—==g>21.5
w45 48 4| b1 L3 Jo] o5 28 Patch #6——1p AL
48 49 50 51 L1 we [ e tel 21 3 Patch #6
52 83 54 55| 5 ol | ki Jo] 28] 00 AR ~—{> 00,01
56 87 58 59 Ll 47 06 o] 31| 28
60 6f 62 63 06 29 179 1] 22 3 Type ADDR
| B4 65 66 67 | | : Return after typing ADIR
8 68 70 7 el us e |ul 2l es A ——DDD
2 13 K% B 5 ¢3 | ey lo] os| 28 Patch #7 ———{>AR
% 7 18 W | wl or os lel 2al sl | petensr
80 8 82 & 5k 01 | L6 [ O] 05| 00 Restore patch #7
44 8 86 87 | us 3 |3 (1] 21 A
88 89 90 81 ) | | on|u8jof 05| 00
192 83 94 85| | 03 | Oh | O] 22 26 || -]l Previously £05.83
% 97 %8 9 | | 6|66 of 20| 3] | Return to mark—rp>00
u ur W2 W _ Return to 00,07
u4g us us | H
) ) . 4




)

12 of 128
1 Los ’Angeles 45, California Pag; 5 o 6.
G-15D Prepared by D, Hassell Date:
PROGRAM PROBLEM: _ Selective Print Subroutine Line 05|
o ! T — A
0 1 2 3 L iP {; NI|CIS | D [BP NOTES
& 5 6 1
B8 10 M| g {wjo |18 |s|21|mn
12 13 W 16| 4 19 (19 |0 | o5 | 00 Replace patch :
LA LU N T 20 |22 |1 | 28] 26 . -
0 0 2 B ), b2 |48 Jofosjco 4 o
4B B | ) L3 (W o] 28} 21
28 29 3 3 L8 1, |65 |0 05|00
2 N} W OB g 15 {16 |o | 28 | 22
¥ 37 3w 3
0 4 42 4 Used to return to Loader II
i 45 6 47 o, 87 |87 loj 28|31 Wait
48 49 50 51 |} go 90 |90 |o] 06| 31 Reverse
52 583 54 55| o | oo loo lolosl ml | et
5 57 58 89 . 93 o2 o] 15 % Read
60 61 62 8} o 92 |92 o] 28| 3 Wait
64 65 66 67 | o0 |yl op lou |0l 29] ot
68 69 70 M
72 13 1 B U6 Balancer
B 77 18 18| g LS.
| 80 81 82 83
B4 85 86 i
|88 88 30 & ,
2 93 94 95 | ] SR
% 97 9% 9 e """""""""’“"’” - ’ —]
W Ul W2 u3 ) T 17 11 -
uée us Bk B 1 N _ i; ; -
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'MEMORY ALLOCATION CHART

. Date

Intercom 1000 double precision Page _&_of &
Problem {

Line_05

Prepared by __Da Hagsell

Check Sum __. 1000600

ju? ue us U4
1000600 { -10133zw
v3 u2 ui U0

£1] 58 g7 196

95 94 93 92
Sy5y264 SwSwilz
I5i 90 89

88
Sx5wlzz Jupulxz |
85 84

5757392 | - vz | 2555539z 1 S6550xz |
a3 82 8l 80

83842xu | -81126vz ; -8054325 | -x2510v9
79 78 77 76

~

FORM
8CD
108-15.1

fOUR-WORD

LINES

78

_0v50126 | vabz126 |

w349397
]

LINE

16

z2x00

7
[

65
4342292

3 72
 ~ywQdouvez | 4uldxllz.
_mmaﬁmm.

68

62
8v280v5

1]
_3x3x39z

~w210:39u |
60
w725385

38
~yvz05uvz

&
812y380

-

40
34342vw

L1
vevz

49
uu300u0

| -87056vz | _v71382ud |

36

| vv402ud
52

48
8y410u0

48
22226vz

45
=-v0332vY

a4
uz063zw

812w380

42

41
_=2x2x6vz

40
2u2vOvw

|

39
| vv480vw

uu32380

2w2w395
38

| -45456vz

ar
27270vw

38
2331212

34
mSlOz' 80

31
83230u3

2w2wivz

33
-lzlz6vz

4ubulv3

32

22200v0

1wlw39z

27
9220396

26
lwlwl9z

23
9vlv395

24
~-w2040v4

a3
8y192y0

22
-lvivévz

2!
-1818395

20
lulu3vy

19
~16163%u

18
14310u0

7
96170v7

16
_16162vz

18
v7390v>5

14
1010396

13

10
wOwoy

jor

IOB

~15156ve | 4z4z6vz
1280400 | $7080v7

{08

02

uu320u0
09
_wlOuwyx

12

8y243zy
08

93142v0

03

_§1300u0 |

(*]

04

-—Qmm—, .

=AY 4YSY,

00
100260
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FORMATER
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! ff e
w Los Angeles 48, Calilornis '
e . Page 1 o1 8
6-15D Propared by _D, Hagsell Date:
ILmmnm PROBLEM ! FoRMATER__(INTERCOM 1000 D.P.) Llne
L Pl eIN[c]sope NOTES
ENTER FROM LOADER II
00 03109(2/31 |28
09 |u [22{23[0|28]29| | shift 12 bits
23 25(25(0 {3131
AR 00 |oD |0 |00 {00
£n/er w/um =1
o1 |u |k2|70]0{19]23 .
38 6200000
/, 39 ~ 8000006 .
~ o | 2200000
k1 0000004 |
Ender when D=2
02 | u |b46]70{0]19}23
42 - Owl0000
43 ‘ 8000006
N | 0440000
45 0000010
Luter u)A/u 2=3
03 |u 50 70 o [19-123
46 | 0188000
L'y 8000006
- 48
) L9 v '{ 0000014
FORM
1)




129 of 128

\J Los Angelos 45, Calttornis Page 2_ o 5
G-150 Propared by _D. Hassell Date:
PROGRAM PROBLEM : _ FORMATER (INTERCOM 1000 D.P.) Line
U e oTncls o] NOTES |
| ENTER WHEN D = b
oh |u |5k]|70|0[19]23| | Format & K 23
50 | 0031000
51 8000006
52 001.1000
53 ‘ 0000018
ENTER WHEN D.= §
o5 |u |58|70]0}19{23| | Format & K 23
| sb | || 0006200
o s ] | 8000006
56 { 0002200
574 | 11 000001
ENTER WHEN D = 6
06 | u |62/ 70|0]19] 23 | Format & X 23
58 0000who
59 : 8000006
60 0000kLo
61 0000020
ENTER WHEN D = 7
 07 u k6 {fop L9 |2y | Format & D 23
62 0000188 '
{, 63| | 8000006
~ el | 0000083
65 | | | ooooo2k
FORM . _ |
ic’-clgo________________________________________a |




L

; n’ﬂ ’*';g‘ ,':/[' ) Ly
, )‘M. }J-‘A‘:,;,Mﬂq; g

170 of 128

@ Los Angelos 45, Callfornis
o Page 3 o1 5_
G-150 Propared by _D. Tasscll Date:
PROGRAM PROBLEM:  TORMATER (INTERCOM 1000 D.P.) Line
L pi&'u’csnhﬂ NOTES
ENTER WHEN D = 8
of} v |70t70|0119]23
G6H y 200000
6T ~8000007
63 1200000
69 0000008
70 06| 71 4| 23|07 Set format
‘ T1 08| 72| 4| 23{07
72 73| 74| 0} 19{ 28 Return Command AR
73 10} 13| 6] 20} 31
Th 08} 08} 0f 31| 31 Obey AR
AR 10{ 1.3] 6] 20} 31 Return to Mark 13 or 13
RETURN TO C.C.
13 o1 oy o] 21 3} N.C. 00.01
ENTER TO REWIND LOADER I and RTM
11 811 84 ¢f 00| 00 Do nothing
821 v |og 14 o 19 0j 19.83-u7 - 05.83-u7
12 B3| 83 o 2y 31 N.C. 05.83
83 84 89 ¢ od 31 Rewind Formater
85 84 89 d 29 31 Wait
L 86 84 84 q o4 31 Rewlnd Sel. Pr.
88 84 84 q =9 33 Wait
89 70 74 i 29 31 N.C. Word 70 of Loader II
FORM
BC
tine _tT A S ]




FORM
BCD
108-11. 8

G-15D
PROGRAM PROBLI/M : FORMATER CHANGES FOR OP = 02 £ 08

1277 of 128

lo: Angolos 45, Callitornla

Prepared by D. Hagsell

&=
jwn

Page __ 2 of
Date:

Line

L

o
PlLg

N

¢

D lspl -

NOTES

0l

u (42

70

23

02

u |h6

T0

sle3

03

u {50

T0

23

oh

u |54

70

23

05

u |58

70

23

06

u |62

TO

23

c1

u |66

70

23]

08

;70

23

T2

73

T

®

73

10

13

)=

81

83




o

FORM
BCD

108183

128 of 128

MEMORY ALLOCATION CHART

Page o__of 2
Problem { Date
Prepared by Check Sum __, 1001601 _ _ Line
for us us m
1001601 | ~5x1w963
u3 v2 7] uo
Li‘ﬁ (1) 74 ]
95 94 93 92
] 90 89 a8
~46462vz| 585839z
Ly 86 ) 84
58580xz | 555539z
83 82 8l 80
| 55550xz _ w265
79 78 77 76
75 74 73 72
L 8083zz | - uOxu9z Gubuilw
71 70 69 68
FOUR-WORD LINES -88482y7 | -86472y7 | . 81 1200000
67 66 65 64
LINE 3 2 ! 0 -8000007 | y200000 24 88
63 62 3 60
8000006 188 20 440
59 58 57 56
8000006 w40 1w 2200
55 ) 52
8000006 6200 | 18 11000
L]} 50 49 48
8000006 31000 L4 88000
(47 46 ') a4
8000006 188000 10 440000
43 42 4 40
8000006 w&0000 w 2200000
%5 38 37 36
8000006 6200000
35 34 33 32
31 30 29 28
27 26 25 24
2 22 3 20
19193zz
9 T3 7 i6
5 4 i3 2
1012vz ]| =-53536vz
i 10 09 ‘ o8
1 x152000 161739x| 4646277
or 06 o5 04
4246277 3y46277 3u4s6277 3646277
0 02 ol 00
. 3246277 2y46277| 2u46277 8309sz




