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1.0 INTRODUCTION

The FPP Support Library is a group of routines to handle in floating
point format all I/0 and mathematical calculations commonly required
by the user, thereby performing all FPP hardware interfacing for him.
The operating speed and system modularity of the Support Library
facilitate all operations. Only those routines requested in the pro-
gram are loaded in by the FPP Assembler; there is no need to load the
entire Support Library. The Support Library relieves the programmer
from the task of generating his own utility (I/0 and math) routines
by providing an easily implemented wide range of calculations for the

Floating Point Processor.

This manual assumes complete familiarity with the FPP hardware (refer
to the FPP User's Guide, DEC-12-GQZA-D) and the FPP Assembler (refer
to DEC-12-AQZA-D).

The FPP routines are considered in three units:

1. Nucleus - handles special conditions so that the user
can effectively control unusual events that may occur
during his particular FPP application. (Division by
zero and trapped instructions are examples of these
special cases.) The Nucleus may be interrupt or non-
interrupt driven. Optionally, a fully buffered Tele-
type! handler (input and output) may be loaded, in-
creasing programming and running speed.

2. Format Conversion routines - convert ASCII code to
floating point format and vice versa. The ASCII is
left in core so that it may be displayed or printed.
Three conversion formats are available, referred to as
E, F, and P, as well as carriage return/line feed and
Teletype output routines.

3. Mathematical functions - perform 22 different mathe-
matical calculations, including trigonometric, lo-
garithmic, and exponential functions.

2.0 HARDWARE REQUIREMENTS

The minimum hardware necessary to use the FPP Support Library is a
PDP-12/40.

1Teletype is a registered trademark of the Teletype Corporation.



3.0 NUCLEUS

The Nucleus of the I"PP Support Library monitors the functioning of the
Floating Point Processor. At the user's choice, it may be interrupt
or non-interrupt driven. Although the FPP may be run in any field,
the Nucleus of the 3upport Library handles only PDP-8 mode interrupts
from field @. The Nucleus occupies two pages of core and locations
PoPP-9484 in field ¥. Location @@@5 contains a pointer which may be
used as such (refer to Section 3.4) or for any other function.

3.1 Calls

All calls to the Nu:leus are of the form:

JMS I 4 /pointer inserted in location 4
/at assembly time.

FUNCTION /Function is second word

XXXX /additional information

3.2 Nucleus Functions

At present, Nucleus functions @-13 are implemented. (Note that these
are Nucleus functions and not mathematical functions.) Most calls
require a one-word argument; one requires two words; two require no

argument.

The functions are described below according to function number.

Number Use

0 Set the FPP program counter to the address specified
by the aext two words. This instruction is used be-
fore th= FPP is started. When the next start command
is given, the FPP will start at this location, effect-
ively placing the address in the FPP active parameter
table. The coding is:

JMS 1 4
g /perform function @
JA START /the JA gives the 15 bit address

When a divide by # occurs, JMS to the routine
specifiad by the next word. The routine must be
in field @ and is user determined. The routine
is callad as if in an internal interrupt routine.
To return, JMP indirectly to the subroutine entry
point. The FPP is not restarted; it is up to the
user to restart it. If a zero divide exit is not
specifi=d, the Nucleus sets the FAC to the
largest number possible and restarts the FPP.
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For example, assume the user desires to set the FAC
to g#.# instead of letting the Nucleus handle it.
The following code must appear as part of
initialization:

JMS I 4 /call the nucleus
1
MYTHING /address of my routine on

/zero divide

Whenever a divide by #.# occurs, the Nucleus JMS's
to MYTHING. The routine which performs the above
task may look like the following. (For the moment,
do not pay too much attention to where the FPP
active parameter table is in core or to restarting
the FPP.)

MYTHING, @ /enter here on divide by #
DCA FPPEXP /zero out the exponent
DCA FPPHGH /and the most significant bits
DCA FPPLOW /and the low order bits
JMS I 4 /and start it going
10

JMP T MYTHING /now return to the Nucleus

Other tasks could be done here, such as changing

the FPP program counter to go to a different lo-
cation on starting. Note that the program counter is
preserved on the interrupt and that when it is started
it starts at the next instruction after the divide

by #.9.

If an exponent overflow should ever occur, JMS to the
location specified by the next location. This call
is similar to the divide by zero exit, function 1.

If no overflow exit is specified, the FAC is set to
the biggest number possible and the FPP is restarted.

Set the underflow exit location. This function is
similar to function 2, but will exit if an underflow
occurs. If no return is specified, the FAC will be
set to #.8 and the FPP will be restarted.

Set the fraction overflow exit. If an overflow occurs
while in double precision mode, the Nucleus will JMS
to the location specified. 1If none is specified, the
FPP will be set to the largest integer fraction and
the FPP will be restarted.

Set the instruction trap exit. If an instruction trap
occurs, JMS to the location specified. At present,
instructions 3-7 trap. Instruction trap 3 will be ex-
plained later. This function will only transfer con-
trol on traps 4-7. If no exit is provided, the FPP
will be restarted at the location following the trap.
In effect, the trap will be ignored.



6 Set the FPP FEXIT location. This is the "normal"
exit condition and should always be specified.
This lccation is the address of a user supplied
subroutine to which the Nucleus issues a JMS at FPP
exit time. A "normal" exit from this subroutine
returns the user in-line to his non-FPP code. If
no exit is provided, the FPP will not be restarted.

7 Set the FPP IOT exit. If an FPHLT is given, control
is passed to the specified location. If none is
specified, the FPP will be restarted. Remember that
FPHLT is a PDP-8 IOT and not an FPP instruction.

10 Start the FPP running. This call takes no arguments;
the FPI' is started from information in the FPP ac-
tive parameter table. The Nucleus then returns after
it is started.

11 Clear MNucleus. This call causes the FPP to be halted
and the mode reset to floating point. In addition,
any buffers associated with the Nucleus at the time
are cleared. This is a general system reset. There
are no arguments in this call.

12 Set FPI’ "character received" exit. While using the
library I/0 routines, control will pass to the speci-
fied location with the character just typed on the
console Teletype in the AC. This allows the user to
examine input for control characters. If the user
wishes to process this character, return indirect as
described for function 1; if he wishes to have the
routines ignore the character, ISZ the return loca-
tion and then JMP. If the exit return is not speci-
fied, all characters will be processed. (This func-
tion dwes not concern the FPP hardware; therefore,
do not try to start the FPP while in this routine.)

13 Set th2 FPP failed-to-start exit location. If a
start command is issued to the FPP and it fails to
start, control is passed to the specified location.
This instruction is useful when running on non-FPP
systems. If no exit is specified, the Nucleus will
attempt to restart the FPP.

14-17 These :zommands are not used.

3.3 Interrupts

As mentioned previnusly, interrupts with the Nucleus are the user's
option. If they are being used, a pointer to an interrupt exit routine
must be placed in location 3. Additional device tests may be placed
here if desired. When control is passed to this location, the AC, LINK,
and MQ will be as :hey were at interrupt time so that it appears that
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the interrupt was just received. (The AC, LINK, and MQ must be re-
stored by the user.) It should be noted that location 3 will be
assembled last, so that the user must place his pointer in it at

execution time. The following code would suffice to clean up after an

interrupt:
START, TAD POINT /place pointer to my interrupt
/routine
DCA 3 /in the correct location
XXX /other code
POINT, MYLOC /where to go to exit
MYLOC, ION /turn on interrupts, or test
/other device
JMP I @ /and return to someplace

If interrupts are not to be used, all that is required is that the

user JMS to @ so that the FPP can check its flags. Location 3 does
not have to be changed. The following demonstrates a brief program
which divides 1 by 3 and then exits.

ORG 209
START, cLa /clear AC to be sure
JMS I 4 /reset the FPP
11
JMS T 4 /set the FPP program counter
g
JA CODE /where to start
JMS I 4
6
ALLDUN /pointer
JMS I 4
19
JMS )] /wait for completion
JMP -1 /by looping
ALLDUN, ] /JIMS's here in 8 mode when FEXIT
HLT /just halt as an example
JMS I 4
1p
JMP I ALLDUN /and return
CODE, SETX 4000 /users should always define indices,
SETB 5004 /bases,
STARTF /and mode first
LOOoP, FLDA (1.
FDIV (3.
FEXIT
JA LOOP /after FEXIT returns, do it again

3.4 Location @#5

Frequently the user may wish to get to the active parameter table,
MQ, etc., following an interrupt. This may be accomplished by using
location 5 which points to the center of a table such as the following:



ORG 5
FPPTAB

ORG SOMEPLACEELSE
Jo] /contains MQ on interrupt
g /contains LINC on interrupt in bit @
2 /contains AC on interrupt
2 /contains FPP status if FPP
/interrupted
FPPTAB, a2 /contains command register to be used
/next time FPP is started
") /extended bits of FPP active table
@ /low order bits of FPP
a2 /low order bits of location of
/index #
g /low order bits of base register
14 /low order bits of operand
g /exponent of AC
2 /high order word of AC
) /low order word of AC

As mentioned before (Section 3.2, function 5), the 3g@¢ trap instruc-
tion is treated differently. When a 3¢@8 trap instruction is encoun-
tered, the Nucleus will do a JMS in PDP-8 mode to the location speci-
fied by the address field of the trap instruction. This allows the
user to call a PDP-8 program. The return is to JMP indirectly to

the entry of the user routine. The FPP will be restarted automatic-—
ally.

3.5 Buffered 1/0

If the user wishes to have the buffered I/0 routines in the Nucleus

loaded into core, he issues the following dummy statement::
IO=BUFFERED

This will cause the buffered I/0 routines to be loaded directly be-
hind the Nucleus. The routines are approximately four pages long,
including buffers. There are three FPP entry points:

PUTC Normalizes the FAC, fixes it, and then puts the low
order 8 kits into the Teletype buffer. If the Tele-
type buffer is filled, waits until a location becomes
vacant ard then stores away the character and returns
to the user.

GETC Gets a chiaracter from the buffer, providing the
line is complete (ends in a carriage return). If
there is no full line in the buffer, the routine will
"hang" uritil a character is available. Thus, this
routine provides automatic line editing because a



line is not available until a carriage return is typed.
If the user is typing in a line, he may type "RUBOUT"
to delete the last character in the present line. All
"rubbed out" characters are enclosed in form characters
(a back slash). CTRL/U deletes the current line. The
next example illustrates what the user would see if he
typed the following (NOTE: * means RUBOUT and \ is a
backslash).

The quick drown*****brown fa*ox jumpep*d into
the truck.

The quick drown\ nword\brown fa\a\ox jumpep\p\d into
the truck.

CTRL/U gives a closing form if it occurs in the middle
of a RUBOUT sequence, as does a carriage return. If
some other form of output is going on at the time, the
system will echo characters sporadically. If the output
buffer is full, the system will not echo the character.
If the input buffers are full, the system will echo a
"bell" instead of the character and the character is
lost. If both input and output buffers are filled, and
a character is typed, it will not be entered and the
bell will not be echoed. Both the input and output
buffers are each approximately 80 characters long. More
than one line may be entered into the input buffer before
any characters are removed.

IOOUTW This call will "hang" until all output is finished.
This is useful for terminating a job when characters
may still be in the buffers and have not yet been
printed. '

The buffered I/0 routines are about four pages long. The Input/Output
routines always immediately follow the Nucleus in core loading. If
the user does not specify where to put the Nucleus, it will put itself
at location 20@ with the buffered I/0 right behind it. The user may
specify where it is to go by setting the symbol FPPORG to the desired
value. This setting only covers the Nucleus and the buffered I/O por-
tion of the Library Support package. The mathematical and utility
routines will always be put at the end of the user's program. To ori-

gin the Nucleus at the end of the user's code, he must just type

FPPORG=. /this will set the FPPORG to
/the next free location

Remember that the Nucleus and the buffered I/0 must be in field 4.
All other routines may be anywhere (including crossing field boundaries).



4.0 UTILITY ROUTINES

The Library Suppor:z Utility routines are the link between the floating
point mathematical world and the ASCII Teletype world. These routines
do no actual I1/0 themselves, but call the routines in the buffered I/O0
package (PUTC and :3ETC) if needed. If the user is not using the buf-
fered I/0 package and he is using a utility routine which can call one
of these routines, he must insert a routine which performs the same
function. These rioutines are similar in function to the mathematical
routines (refer to Section 5.0) in that the calling sequence and manner
of loading are the same. It should be remembered that all functions
are JSA'd with the argument in the accumulator. The second argument,
if present, is in base register 1. It should also be noted that the
routines are free to use base registers @ and 1¢-17 and index registers
g-1. The conversion routines (F, P, E) also use index register 2.
Therefore, the user should not depend on these locations having the
same value on exit from a routine as they had on entry. Many routines
require a pointer which always goes in base register @. When doing
input (or output) using the pointer, the characters are packed one
ASCII character per word and the pointer points to the string of char-
acters. The first word in this string is the count of the number of
characters in the string. For example, to print on the Teletype

"FPP LIBERARY"
call the routine PUTSTR ("put string"” which is described in Section

4.1) to put a string out on the Teletype which starts at the location
to which base register g points, with the pointer in location g. This

code is:
FLLCA MYP /set up pointer to string
FSTA BASEf# /store in base register @
JS2 PUTSTR /type it out now
XXX /more FPP code
MYP, '}
JA OuUTSs /pointer to output string
ouTs, 14 /121¢ = 148 characters long
39¢ /F
32¢ /P
32¢ /P
24¢ /space
314 /L
311 /I
3@z /B
322 /R
391 /A
322 /R
331 /Y
256 /. "FPP LIBRARY."



Note that if the buffered I/O package is being used, the preceding ex-
ample would probably return almost immediately, because the routines
have approximately 80 characters of buffer for output. If the buffers
are not full, then PUTSTR will call PUTC to store it in the buffer.
This overlapped I/O generally greatly increases through-put.

4.1 Description of the Utility Routines

Routine Description
CRLF CRLF calls PUTSTR with a pointer set up to a 215,212

(a carriage return/line feed). Thus a JSA to CRLF
produces a carriage return/line feed on the Teletype.
No arguments are necessary.

GETNUM This routine translates an input string of ASCII
characters to a floating point number by calling GETC
to get characters. It will continue to assemble char-
acters as a floating point number until an illegal
character is found. It then returns with the number
in the FAC. The bad character is left as a floating
point number in base register 17. For example, assume
the user wants to get three floating point numbers
from the Teletype. The following is acceptable:

JSA GETNUM
FSTA ONEN
JSA GETNUM
FSTA TWON
JSA GETNUM
FSTA THREEN

Now consider the following Teletype input
1234,1.453,-.0@5E+0@9

The variable ONEN contains a l234.; the variable TWON
contains a 1.453; the variable THREEN contains a
-509p@pP. GETNUM ignores blanks (spaces). Note the
effect of a misplaced + sign:

234 5.6E+@@+9,,4.562,.2345

ONEN contains a 2345.6; TWON contains a 9 (because
the second plus is illegal in that context); THREEN
contains a g, because there are two illegal charac-
ters in a row (the two commas). The 4.562 and the
.2345 are returned on subsequent calls to GETNUM.

PUTSTR The put string routine types out a string of ASCII
characters packed one per word on the Teletype by
calling PUTC. The pointer is in base register #.

The first word pointed to by the pointer is the num-
ber of characters to print. When done, base register

@ is pointing to the location after the last character
in the string. This is helpful for printing when using
the conversion routine.



4.2 Conversion Rou:ines

Three sets of conversion routines are available to convert floating
point numbers to ASCII; they are referred to as E, F, and P. E con-
version is of the form Em.n, where the m is the total number of spaces
and the n is the nunber of places after the decimal point. A number

in E format has the syntax:

(m—n-8 spaces) (sign (blank or -)) (decimal point)

(n digits) (space) (E+xxx (where xxx is the exponent))

If insuffucient space is provided (e.g., E1§.13), asterisks are gener-
ated. To specify the values of m and n (here E15.8) use the following:

FLDA (8. /load second arg into FAC
FSTA BASE+3¢ /place in BASE register 1§
FLDA (15. /get the total width

JSA ETYPE /call the conversion setup

The E conversion routine is now set up to use E15.8 as its standard
format. Any conversions done will be in E15.8, but may be changed at
any time by recalling ETYPE. There exists a routine for each conver-
sion: FTYPE sets up the F conversion and PTYPE sets up the P conver-
sion. At any time, the user may do a conversion by calling ECON (E

conversion). Thus 0 convert 1/3, do the following:

FLDA (1./3.
JSA ECON /conversion is now done

The answer is left :n core, packed one character to a word, starting at
the location to which base register @ pointed. Thus, if at some pre-
vious time a pointe: to YYY was placed in base @, YYY would contain

the following after the conversion:

YvYyY, 17 /number of characters to follow (base 8)
253 /.
263 /3
263
263
263
263
263
261
264l /note slight error from rounding
24y /a space
385 /E
253 /+
26§ /9
263 /9
264 /8

10



The FPP has‘approximately six digits of accuracy. Hence, as more
digits are to be printed, some error will occur. In general, the
extra digits will depend on the algorithm presently being used. The
user should note that, in general, the seventh digit and those greater

are not meaningful.

P conversion is similar to E conversion, except that the first digit
is before the decimal point. This is referred to as scientific nota-
tion. Thus 1/3 printed in P format 28.1f is

$s3.3333333333sE-g01 (where s represents a space)

The call to convert a number for P conversion is PCON. The call for

F conversion is FCON.

At the end of a conversion, base § is left pointing to the next charac-

ter (i.e., one more than inserted).

Because base register @ is always correctly updated, conversions can
be performed and then printed without resetting base register @. The
following example will convert and print three random numbers. Assume
that FTYPE had been called to set up the F conversion for Fl3.7.

FLDA MYPUNT /set up correct pointer
FSTA BASE# /save in base @

JSA RAND /generate a random number
JSA FCON /convert it

JSA RAND /second number

JSA FCON

JSA RAND

JSA FCON

FLDA MYPUNT /reset the pointer again
FSTA BASEf@ /and store in #

JSA PUTSTR /now output three strings
JSA PUTSTR

JSA PUTSTR

(Of course, the previous example could have been done in loop, but
this expanded version better illustrates the calling method.)

5.0 MATHEMATICAL ROUTINES
The mathematical routines in the FPP Support Library perform commonly
used math functions, such as sine and cosine of an angle, natural log,

etc. These functions are, in general, independent of each other and

the Nucleus and, therefore, may be used individually. Be sure to

11



check the description of the routine being used to ensure that the

proper argument is given so that the correct answer will be returned.

When extracting a math routine to use it independently, note any rou-
tines that it calls or possible error traps that may result. There
are no TRAP3 instructions in the mathematical package. However, there
are TRAP7 instructions which are used to indicate error conditions for
various functions. If the user is decoding the TRAP7 instructions,
the operand address contains a number which corresponds to an error
code. The user may then take appropriate action. He may set the FAC
in the active paraneter table so that the function will return with
that value. If the user is not handling the TRAP7 instructions, the
FAC will normally ke a random value on exit from the function.

5.1 Implementing & Mathematical Routine

To use one of the mathematical functions in the "standard" manner,
simply JSA to the function with the argument in the FAC. (The func-
tions must be called in floating point mode [STARTF]). Additional
arguments (if necessary) go in base register locations 1@-17, respec-
tively. For functions requiring a pointer, the pointer goes into
location @ on the bhase page, The mathematical functions are free to
use base registers g, 1g-17, and index registers @ and 1. Because

of the modular nature of the FPP Support Library, new routines will
be added and existing routines changed as improved and/or faster algo-
rithms become available. Remember that the package uses the IFREF
pseudo-op, so only those routines referenced will be assembled and
loaded.

5.2 Program Library LINCtapes

The FPP Mathematical Library supplied by the DEC Program Library re-
sides in two files: FPPLIB and FPPLBl. The last statement in FPPLIB
is CHAIN "FPPLB1l"1l which causes an assembly of FPPLIB to chain to the
rest of the source. Note that the FPP Support Library must be on unit
1 (or unit 11), unless the user changes the CHAIN command. In addi-
tion to these two liles, there exist three more files called FPPLIBS,
FPPLB1S, and FPPLB:S. These are similar to FPPLIB and FPPLBl, except
that most of the symbols and comments have not been removed. The
symbols were removed from FPPLIB and FPPLBl to speed up assembly and

to allow the user to have more symbols in his program.
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5.3 Example

The following is a complete program to print the sines and cosines of
angles from 1° to 360° in steps of 1° using the FPP Nucleus and the
buffered I/O for output. All output conversion will be in the format
F15.8.

NOTE

As presently implemented, the routines all use a

set of common constants. By using these, much

space is saved in duplicated literals. These con-
stants are referred to as FPPCOM; if any routine

is to be removed to be used stand-alone, check to
see if it uses one of these constants. Also note
that because these routines use the FPP, they are
constrained by accuracy limitations. In addition,
faulty arguments can cause underflow and overflow
conditions to result, with resultant loss of accu-
racy. For the user's convenience, the symbol FPPNXT
points to the first free location following the func-

tions.
ORG 200 /start of my routine
JMS I 4 /call nucleus to clear all
11 /function 11
JMS I 4 /now set the starting PC
g
JA START /good address
JMS I 4 /now set the done return
6
ENDOFJ /end of job exit
JMS I 4 /now start the FPP going
19 ,
JIMS g /now wait for it to finish
JMP -1 /with an infinite loop
ENDOFJ, # /entry point
HLT /and halt when done

START, SETX 140089 /set the index positions
BASE 15000
SETB 150809 /and the base positions

STARTF /enter floating mode (good habit
/in case of restart)

FLDA (8. /set up the 8 for F15.8

FSTA 15438 /save in base 1f

FLDA (15. /get the 15

JSA FTYPE /set up F conversion

JSA CRLF /give initial CR/LF

LDS -55¢,7 /55@,=360

LDX 7,6 /pregent g angle

LOOP, ADDX 1,6 /increment angle

XTA 6 /get angle in FAC

JSA MYPUT /send it out

XTA 6 /recall it again

JSA MYPUT /print it

XTA 6 /recall again

13



5.4

JSA COSD /perform the cosine of angle
JSA MYPUT

JSA CRLF /give final CR/LF
JXN LOOP,7+ /loop around until done
JSA IOQUTW /wait for I/0 to finish
FEXIT /then exit
MYPUT, JA /entry for the little putter routine

FSTA 15093 /save argument for a second

FLDA MYPS /set up pointer for the convert
/routine to use

FSTA 15809

FLDA 15083 /recall the number

JSA FCON /convert it

FLDA MYPS /get pointer to where it was put

FSTA 159080 /and reset it again

JSA PUTSTR /output it to the Teletype

JA MYPUT /and return

MYPS, o] /necessary filler
JA 17789 /working space for convert answer
IO0=BUFFERED /tell it to load I/O routines
FPPORG=.

CHAIN "FPPLIB"1l/and call in the library

Descriptions of the Mathematical Routines

A complete description of each of the FPP Support Library Mathematical

routines,

RAND

SQRT

SIGN

AMOD

including implementation, follows.

Random rnumber generator. RAND does not require any argu-
ments. The returning FAC contains a random number between

g.8 and 1.4.

Absolute value function. This function returns with the
absolute value of FAC in the FAC.

SQRT takes the square root of the FAC. The answer is re-
turned in the FAC. If the FAC is minus on entry, a TRAP7 3
is issued. If no action is taken, the routine returns with
the argument in the FAC.

SIGN returns with a -1, # or +1, depending on whether the
calling FAC was minus, zero, or positive. This function
is very useful for imparting the sign of one item to ano-
ther item. If the user desires to have A have the sign
of B, then the following code is sufficient:

FLDA B
JSA SIGN
FMULM A

AMOD is a two argument function which returns the follow-
ing in :the FAC: FAC=A-INT(A/B)*B. Effectively this func-
tion re=zurns A modulo B. The function is called with A
in the ¥AC and B in base register 1@. If it is impossible
to integerize A/B, a TRAP7 11 is issued; if no action is
taken, A/B is returned.

14



EXP3

EXP

ALOG

ALOG1g

SIN

SIND

ASIN

SINH

Cos

CosD

EXP3 is used for raising a base to a power. This is com-
monly represented by A**B, where A is the base and B is

the power (e.g., 1@**3=1¢g¢g@). EXP3 is called with the

base in the FAC and the exponent in base register 1@g. The
answer is returned in the FAC. This function uses ALOG and
EXP and is, therefore, subject to the additional constraints
imposed by these functions. Special cases: @**X=@, X**g=1,
g**@=g; raisinga negative number to a non-zero power will
give a TRAP7 with an operand address of @g. If the FAC is
not changed, AC will contain the negative base on exit fol-
lowing a TRAP7 {.

This function raises E to the FAC. If the FAC is greater
than 2**23 (unable to fix it), a TRAP7 4 is issued. If no
action is taken, this function returns with ABS(FAC). This
function can get underflows and overflows for large values
of the FAC, even though it can be fixed.

This routine takes the log of the FAC base E and returns
with it in the FAC. If the FAC is less than zero, a TRAP7 6
is issued; if FAC=@, a TRAP7 7 is issued. In either case,
if no action is taken, the argument is returned.

ALOGl@ returns the log of the FAC base 1@ in the FAC. The
user must remember that ALOG returns the log of the FAC in
base E, hence the reason for two log routines. This func-
tion calls ALOG.

SIN returns with the sine of the FAC in the FAC. The FAC
argument is in radians. If the absolute value of the FAC

is greater than 2*%*23 (unable to fix it), then a TRAP7 5

is issued. If no action is taken, the function returns with
the ABS(FAC). This function will tend to produce better
answers 1f theFAC is less than 2m in magnitude.

This routine takes the sine of the FAC. The FAC is in de-
grees as opposed to radians. This function calls SIN.

Arc-sine routine. This function returns with the arc-sine
of the FAC in the FAC. Functions SQRT and ATAN are called.
Answer is in radians. If the absolute value of the incom-
ing argument is greater than 1, a TRAP7 2 is issued. If
no action is taken, the function returns with ABS(FAC)-1
in the FAC.

This routine returns with the hyperbolic sine of the FAC
in the FAC. This routine calls EXP.

This routine takes the cosine of the FAC. The FAC is in
radians. This routine calls SIN.

COSD takes the cosine of the FAC. The FAC is in degrees
as opposed to radians. This routine calls SIN.
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ACOS Arc-cosine function. This function returns with the arc-
cosine of the FAC in the FAC. Functions SQRT and ATAN
are called. Answer is in radians. If the absolute value
of the incoming argument is greater than 1, a TRAP7 1 is
issued. If no action is taken, the function returns with
ABS(FAC)-1 in the FAC.

COSH This routine returns with the hyperbolic cosine of the FAC
in the FAC and calls EXP. If the ABS(FAC)-ALOT(2) is
greater than 88.029, a TRAP7 12 is issued. If no action
is taken, the largest possible number is returned.

TAN TAN takes the tangent of the FAC which is in radians. The
routine calls SIN and COS. 1IF COS(FAC)=@, a TRAP7 1¢ is
issued. If no action is taken the FAC=f on return.

TAND TAND take:s the tangent of the FAC which is in degrees.
This routine calls TAN.

ATAN This function returns with the arc-tangent of the FAC in
the FAC. The answer is in radians.

ATAN2 This function returns the arc-tangent of the FAC. The
answer is returned in radians. This is a two argument
function. The second argument (in base register 1) de-
termines in which quadrant the user should be returned.
Only the sign of the second argument is used. This func-
tion callis ATAN. The values of the answer can be summar-

ized:
If B># Then: ATAN (A)
B<f@,n<g ATAN (A)+PI
B<§,A5f ATAN (A)-PI
TANH This routine returns the hyperbolic tangent of the FAC in

the FAC. This routine calls SINH and COSH.
6.0 CUSTOMIZING TIE LIBRARY
The information prasented in this section is not necessary for using
the FPP Support Library provided by the DEC Program Library; it is,
however, useful for modifying the Support Library for individual re-
gquirements.
6.1 Modifying the Assembly Sequence
The FPP Support Liborary is provided in two separate files: the Nucleus

(and buffered I/P) in file FPPLIB, and the Utility and Mathematical
routines in file FPPLBl. It is possible to use one of these files

16



without the other. For example, the LDP system processes users' inter-
rupts so that it is somewhat incompatible with the FPP Nucleus. Be-
cause the Utility and Math routines have only FPP code in them, they
may be used with the LDP system. The Nucleus and buffered I/0 need

not be loaded. To accomplish this, only the statement

CHAIN "FPPLIB"1

need be changed to

CHAIN "FPPLBL"1

which will cause assembly to continue at FPPLBl rather than at FPPLIB,
which contains only the Nucleus and buffered I/O files. ©Note that some
of the Utility routines call PUTC or GETC. If the Utility routines

are being used without the Nucleus, the programmer must insert his own
PUTC or GETC routines in their place. Also, some functions have error
exits which the user must handle if a TRAP7 X instruction occurs. No
action need be taken on it, but he must be prepared to restart the FPP.
The TRAP7 error exits are:

Trap # Cause
g EXP3 - A**B, where A ¥.f and B#g.d
1 ACOS — ABS(FAC)>1.8
2 ASIN - ABS(FAC)>1.d
3 SQRT - FAC<@.d
4 EXP - FAC cannot be integerized
5 SIN - FAC divided by 2m cannot be integerized
6 ALOG - FAC<f@.d
7 ALOG - FAC = (¢.0
10 TAN — FAC=1/2 (98 degrees in radians)
11 AMOD - ABS (argl/arg2) cannot be integerized

12 COSH

ABS (FAC) - ALOG(2)>88.029

6.2 Library Constants

The FPP Support Library uses several constants which are always pres-—
ent and which the programmer may reference. It is good practice to use

these constants in order to avoid wasting core space. The constants

are:
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Constant Contents

FPPONE 1.9

FPPTWO 2.8

FPPPI T (3.14159265)
FPP2PI 27

FPPPI2 /2

They exist in the definition section, called FPPCOM; their ordering
must not be changed nor can any of them be removed because they are
not always referenced by name.

18



00214
vode
0eay
LY
2005
0096
veay
gele
011
o012
9013
00414
N018
o116
0Ry?y
oe2p
1Y}
pnz2

L S N A S RS Y O NN

FPP SUPPORT P ACKAGE,

COPYRIGHY 1971,
DIGTTAL EQUIRMENT CORPORATION,
146 MAIN STREET,
MAYNARD, MASSACHUSSETTS,
1754

THMIS I8 THWE USER SUPPORT PACKAGE FOR THE FLOATING

FOINT HARDWARE FQR THE POP»12 (COMMONLY
KNOWN A8 THE "FPpW],

NRITTEN BY JACK BLURNESS,



2023
Qu24
0025
0026
"YPY
CRY
2031
20382
2033
0034
0035
0036
2037
004puuaARd
@04y vuppl
Qve2videee2
0043 vpRud
P0ddidpves
2045 Qpups
ouas
0047
2850
"I'E3

P02
5402
eden
n346
2200
2353

NN N NN

N NN

A S N S

EJECT

FPPOLDw,

0<6

)

JHP 1
FPRINT
FPPXXX
FPPCTL
FPPTAB

2!

/SAVE THE CURRENT LOCATIONS A8 W
/TEMPORARILY GOING TO CHANGE THE

/8ET UP COMMUNICAYIONS POINTERS,

/FOR INTERUPTS,

/ON INTERUPT (OR PHONEY INTERUPT
/60 AND SEE WHATS MAPPENING,
/USERS ADDITIONAL VECTORS,
/POINTER TO FPP SUPPORT OVERLORD
/POINTER TO FPP PARAMETER TABLE,



"I'EY
0953
dedd
0035
2056
2057
2282
2e61
IA-Y
2863
LY
0068
LE-Y
0067
2072
o071
0e72
Q073
074
0075
Qere
Qe77
a1ae0
2144

A S N N

AN NS

N WM N - N~

-~ W

EJECY

ORG

IFREF

ORG

PAGE

200

FPPORG

FPPORG

/CRIGIN AT LOCATION 2020

/1F FPPORG I8 QEFINED, ORIGIN IT

/MUST BEGIN ON AN EVEN PAGE BOUN



pio2
0143
2104
2108
@106
0197
diio
2111
2312
8133
0114
2145
o116
2117
g1ae
ptey
pia2
2123
viad
125
2126
@427
plae
213y
0132
2133
2134
4138
0136
337
2149
0144
p142
vidd
2144
2148
2146
a4y
2150
2151
2192
0152
vidd
2158
0156
0157
018¢
181

a}sz
2183
0164
21698
2166
@167
oL7e
0174
a172
2173
2174
2179
@176

veeed
30201
av2ne
deegd
veeced
vo2es
bvp2pt
oe2o7

2p21e

LA
0¢212
6pald
6214
veayd
w216
ey’
a2y
vegezail
wp222
0223
wp224
we22s
de220
dp2a7
ap el

90231
¥p23e

26233
ag234
20238
w230
00237
weeen
“paal
P42
¢p243
heead

VRR4AS
dez24an

veea?
vease

pa20
7240
1620
2200
377
{1e1@
3297
2200

5611

MN N W

PPCTL,

/
FRPIMP,

/
2233
P245
w2e7
2254
8253
255
0287
P26t
p263
P3ay
0312
0314
pe3y
02yl
R34
223}

7éeo
56020

1354
376
3354
4324
e378%

54
354
4324
3358
5690

3

LA~ N

S

E 37
[e T

O

ol ==

C® O

PPKND,

PPPCS,

W™ W N

PPDvVa,

~

FPPOVR,

EJECT

¢

CLA
TAD 1
182
IND
14D
[:CaA

¢

JMP 1

FPPPCS
FPPOVE
FPPOVR
FPRUND
FPPFRO
FPPTRP
FRPPEXT
FPRIOY
FPPSRY
FPPCLR
FPPTTY
FPPFAL
FPPKNO
FPPKNOD
FPPKNO
FPPKND

CLa
JMR 1

TAD
END
GCA
wMS
END
YAD
LCA
M8
[Ca
VMR 1

JM8
FPPDER

L]
FPPOER

FPPCTL
FPPLTL
(17
FPRJIMP
13!

L3

FPPCTL

FPPYAB«1
(7779
FPPTAB+1
FPPARG
(7
FPPYAB#1
FPPTAB«1
FPPARG
FPPTAB+2
FPPCTL

FPPRET

FPPRET

/FPP OVERLORD COMMAND DISPTACHER
/CLEAR THE AC TO BE SURE,

/PICK UP FUNCTION,

/SKIP PAST FUNCTION,

JONLY USE BITS 8wi{ TO GET FUNCT
JCREATE THE CORRECT JUMP INSTRUC
/SAVE AwWAY,

/AND NOW DISPATCH,

/PROTOTYPE INSTRUCTION,

/O8SET FPP P,C, IN PARAMETER TAB
/1wSET DIVIDE 8Y 2 EXIT,

/2=3ET EXPONENT OVERFLOW EXIT,
/3=SET EXPONENT UNDERFLOW EXIT,
/48SET FRACTION OVERFLOW EXIT,
/585ET INSTRUCTION TRAP EXIT [(E
/68SET FPP EXIT EXIT [THE COMMON
/7=SET FPP 10T EXIT,

/10e8TART FPP RUNNING,

/418CLEAR FPP AND OWN I=Q SYSTEM
/1288SET FPP CHMARACTER RECEIVED E
/13%SET FPP FATIL TO START EXIT,
/14=478NQOT USED,

/CLA NECESSARY BECUASE FPPSRT NE
/EXIT IF NOT A LEGAL COMMAND,

/SET FPP P,C,
/ZERO QUY WIGH ORDER BITS OF PC

JGET FIRST ARGUMENT OF CALL,
/REMOVE EXTRANEOUS GARBAGE,
/AND ADD IN OTHER FACTS,

/AND STORE BACK,

/NOW GET LOW ORDER BITS OF P,C,
/AND STORE AWAY,

/AND RETURN NOW,

/SET UP DIVIDE BY @ RETURN,

/AND OVERFLOW RETURN,
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02di
0292
0ead
02sa
Ades
vaue
wada7
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eai

vale e

w13
gel 4
4218
peLe
az17
aeanp
b22
vee?
@223
224
weas
2226
"y ry
vedo
Q2314
0232
0a3y
0234
4239
0236
PRy
240
0241
wad2
024
8244
024%
@246
0247
gase
" P}
wede
22353
32%4
8g55
2236
azgs7
0eée
0261
0282
0283
veb4
2265
Q286
vwae7z
e27’e
Q2714
4272
2273
w274

0e27%

dgare
w277
dedaa

dedil
dedge
ddnd
diednd
Geduh

apdeo
wede?

e3¢
viedll

fouF N

F- S

S O

4316
Daé7

43186

3 2534

4316
?as3e

4316
2468

1333
6553
7220
1374
6388
7610
5234
4675
7220
5263

ee7e

Q22¢
6582
5676

6552
1373
3353
4720
5600

wd1v
ARY”

PG
571u

4316
v3a7

4310
pR7s

-
NS
-
s

/
FPPUND,

/
FPFFRO,
/
FPPTRP,
/
FPFEXT,

/
FPPICT,

/
/
FPPSRTY,

MW NN\

PPLER,

~

FPPCILR,

/
FPROOO,

/
/
/
/
FPFTTY,

/
/
FPPFAL,
/

/
FPPRET,

JMS
FPPUER

JMS
FPPFER

JM8
FPPTER

JMS
FRPEER

JMS
FPPIER

TAD
FPCOM
CLA

TAD
FPST
SKP CLA
JMP

JMS 1
CLA

JMP

FRPICL
TAD
oca
JMS 1
JMP 1

'*2

ot

JMP 1

JMS8

FPPOOD+Y

JMS
FPPLER

2
TAD 1

FPPRET

FPPRET

FRPRET

FPPRET

FPPRET

FPPTAB
(FPPTAB#{
FPPKNO

FPPLER
FPRSRT

FPPLER#+1

(2400

FPPTAB
FPPOOO
FPPCTL

FPPRET

FPPRET

FPPRET

/AND UNDERFLOW RETURN,

/AND FRACTIONAL OVERFLOW RETURN,

/AND TRAP RETURN,

/AND FEXIT RETURN,

/AND 10T EXIT RETURN,

/PREPARE TO STARY FPP RUNNING,
/LOAD COMMAND REGISTER NOW,
/CLEAR AC BEGAUSE OF FEEBLE CONTY
/GET ADDRESS OF ACTIVE PARAMETER
/START FPP RUNNING,

/1T DIDN T START, CLEAR AC BECAU
/17T DID, EXIT THIS WAY BECAUSE O
/FPP FAILED TO START, TAKE FAILI
/HE RETURNED, CLEAR AC TO BE S8UR
/AND RETRY NOW,

/INITYALLY PQINTS TO DUMMY ROUTI

/00 A CLEAR ON THE FPP, THEN RET
/BY RETURNING,

/4 CLEAR COMMAND, CLEAR FPP FIRS
/RESEY 8$TATUS REGISTER,

/MJOR BUFFER RESETER,

/AND RETURN NOW,

/DUMMY POINTER TO NOTHING ROUTIN
/1=0 18 NOT LOADED,

/ REAL DO NOTHING ROUTINE,

/ESTABLISH TTY CHARACTER RETURN,
/WHERE TO PUT TTY POINTER,

¢FALL TO START POINTER

/ROUTINE WHICH SETS UP POINTERS
/GET WHWERE T0O STICK POINTER,
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RE-L)
a366
0367
@379
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e37¢
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2374
@375
Qare
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04d1
péan
B4dy
0404
2425
0406
04a7
2410
g41i1
@412
2413
2414
0415
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20347
agI5u
VR LB

vedsa

20383
8e384
0e3ss
wepdss
ep3s7
dpd6yY
o361
aed6e
Be3ed

40373
vedva
e3rs
weEdze
80377

aeau
2022
20w

eene

24020
edee
eoRe
eege
wone
gene
Q00
oReY
P0a0

24an
0354
Qeay
7772
o7

NN N NN

~

FPPMG,
FPRLNC,
FPFAC,
/

/
FPPTAB,

A N N

EJECT

MAJOR FIXED LOCATIONS WITH RESPECT TO "FPPTAB"

/HOLDS MG DURING INTERYPT,
/HOLDS LINC DURING INTERUPT,
/HOLDOS AC DURING INTERUPT,

/STATUS OF FPP AFTER AN INTERUPT,

400 /FPP CPMMAND REGISTER,
JFPP EXTENED BITS REGISTER,
JFPP P,C, LOW ORDER REGISTER,
/LOW ORDER BITS OF LOCATION OF INDEX @,
/LOW ORDER BITS OF BASE REGISTER,
/LOW ORDER BITS OF OPERAND,
/EXPONENT OF AC,
/HIGH WORD OF AC,
/LOW WORD OF aC,

B SSISN - [~ -~

PAGE



@316
9317
2320
2324
0322
2323
2324
waas
2326
Q347
2330
Q334
2332
333
p3da
2335
"ARTY)
Q337
2340
8341
0342
0343
0344
9345
0346
2347
23%p
2381
@352
9353
2354
2335
2356
435y
036p

IR
vEdsl

v sde
Ved33
TRRY

ve3sd
ep33b
V337
Brden
vwipddl
wpdaez
V343
vEdaa
“wadad

20346

duev
7220

1730
333¢
4739

738¢
1003
3339
1347
7421
1350
7104
1351
8732

54206

/
/

FPROUT,

B S S

PRXXX,

L S e N

EJECT

?
CLa

TAD 1
bCA
JME 1

CLA CLL
TAD

DCA

TAD
7421
TAD

CLL RAL
TAD

JMP T

JMP I

FPPOUT
FPPDUT
FPPDUT

3
FPPOUT
FPPMQ
FPPLNC

FPPAC
FPPDUT

e

/ROUTINE TO DISPATCH YO CORRECT
/CLEAR THE AC TO BE SURE,

/GET THE POINTER,
/AND SAVE AWAY,
/CALL THWE CORRECT ROUTINE NOW,

JEXIT FROM INTERUPY ROUTINE, AC
/GET USERS INTERUPT VECTOR,
/SAVE FOR A SECOND,

/RESOTRE THE MQ,

/MGL, LOAD MQ FROM AC, CLEAR AC,
/GET THE LINC,

/AND RELOAD IT,

/FINALLY RELOAD THE AC,

JAND EXIT TO WHERE EVER WE HAVE

/PHONEY EXIT INCASE USER WANTS T



0e75
o276
0277
glee
CRTH
pd22
2303
0304
2305
8326
0387
0310
2311
9312
0313
pd14
9315

Gwd2v
uedzl
wpde2
vE32dy

uragé
26329
LITKY L]
en3a’

3316
4324
3716
S620

YT
1620
220¢
5724

FPPARG,

ALY S S

pea
JMS
0Ca
JMP

TAD
182
JMP

FPPRET
FPPARG
FPPRET
FPPCTL

FPPCTL
FPPCTL
FPPARG

/AND SAVE

/GET THE USERS POINTER NOW,
/AND STASH IT AWAY CORRECTLY,
/AND RETURN TD THE USER,

/GETS A USERS ARGUMENT,

/GET H]S ARGUMENT
/ANQ BOP UP THWE POINTER,

/AND RETURN TO THE USER NOMW,



T PY
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2423
rry
2425
0426
2427
243y
0434
0432
243}
Bdda
Q435
2436
Q437
Q440
P44y
Q442
0443
B444
0445
0446
a47
9450
245
0452
2433
8434
0485
@436
0437
Q469
D481
g462
04863
8464
0465
B466
0467
ga7¢
QA7
2472
B473
vaza
A47%
2476
0477
0500
05414
0%22
2583
0504
2805
" LY']]
o507
abie
051
0512
2513
LBy
0518

A¢4ann
Ve 40!
Apape
12403
Acapd
GpAed
v ape
apaay
dedlw
dedyl
wRaLe
Uipdyd
Apdl1 4
g dyd
g dy6
wedy7
agago
2p42)
dreg2
we 423
pdzé
e 428
g d4ae
g dp7
wedads
dpadl
A3
WrAYd
L Y]

veEa3d
We436

vead?
Y Y

wrpddl
Yy
Wi dad
Apdaa
v aaesd

044t
Yy

450
4%
Ve d4ne
iigdsd
G454
Y1)
[4xY.1.
0y as7

3777
7010
3776
7731
3775
47 40
6587
5774
3773
7330
arr3
1372
3771
1773
7006
7430
5272
7510
5264
7206
7430
5262
7510
5246
7006
7430
5332
7710
5237

ar7e
310

477¢
Raay

2v0R
3767
3766
3765
5320

a77p
045

eeny
7330
B76¢6
7504
7350
3766
7430
7040

NN,

FRPINT,

/

FPPEER,
/
/

/
FPEXULD,
FPPUER,

/

/
FpFRCO,
FPPFER,

EJECT

pCa
RAR
0Ca
7701
DCa
JMS

1

1

1
1

FRIST

JMP
DCa
CLA
AND
TAD
DCA
TAD
RTL
8L
JMP
8PA
JMP
RTL
SIL
JMP
sPa
JMP
RTL
LYAR
JMP
SPA
JMP

JM8

FPPOOOS2

JMS
o ¥l

DCA
DCa
DCa
JMP

JMS
13!

CLA
AND
$MA
CLA
DCA
SZL
CMa

I
I
ClLi
I

I
1

CLA

I

I

o B B o

cLi

CLL

(FPPAC
(FPPLNC

(FPPMO
FPRITS

(FPPOUY
(FPPTAB=Y
CML RAR
(FPPTABm»Y
(2402
(FPPTAB
(FFPTAB={
FPRITRP

FPIOTT

FPOIVD

FPFRCO

FPEXQVY
FPEXUD

(FPPDUT

(FPPDUT

(FPPTAB+S
(FPPTAB+?
(FPPTAB+1Q
FPPIST

(FPPOUT

CML RAR
(FPPTAB+?

CMA RAR
(FPPTAB+7

/FPP INTERUPT PRCESSOR, SAVE AC,

/AND LINC

/M0A, GET THE MG INTQO THE AC FOR
/AND SAVE THE M@,

/CHECK FOR DTHER SUPPORT PACKAGE
/1S IT THE FPP?

/NQPE, CONTINUE,

/YEP, SAVE THE STATUS NOW,

/TURN ON THE DOUBLE MODE BIT,
/AND LEAVE IT ON IF IN DQULEB E M
/PUT ON CORRECT COMMAND MODE BIV
/AND STASH AWAY,

/RETREIVE STATUS AND TEST,
/ROTATE TO LINC AND SIGN,

/TEST FOR INSTRUCTION TRAP

/175 AN INSTRUCTION TRAP,

/TEST FoR 10T EXIT,

/118 AN 10T EXIT,

/ROTATE NEXT TWO BITS QVER,
/TEST FOR DIVIDE BY 2,

/178 A DIVIDE BY 2,

/TEST FOR FRACTION QVERFLOW,
/178 & FRACTION QVERFLOW,

/GET THE NEXT TW0D BITS,

/TEST FOR EXPONENT OVERFLOW

/1TSS AN EXPONENT OVERFLOW

/TEST FOR UNDERFLOW,

/1TS AN EXPONENTY UNDERFLOW,

/ITS NONE OF THESE, THEN ITS AN
/0N EXIT DO NOTHING, JUST RETURN

/UNDERFLOW EXIT,
/OVERLAYED BY COMMAND DECODER IF

/ROUTINE TO FIX UP UNDERFLOWS,
/ZERC QUT THE FPP FAC,

/AND NOW STARY FPP GOING AGAIN,

/FRACTIONAL OVERFLOW FROCESSOR,
/NO OVERLAYED RETURN(AS USUAL),

/FRACTIONAL OVERFLOW FIXER«UPPER
/TURN ON MIGH ORDER 8IT OF AC [S
/LEAVE ON IF AC WAS NEGATIVE,
/WAS IT ON?T

/NOPE, SET TO A BIG NUMBER,

/AND STORE AWAY,

/IF THE LINC I3 ZERO IT SHWOULD B
/1F ONE IT IS POSITIVE,
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2563
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0866
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0570
%71
@872
2873
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eB875%
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0377
g6oe
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¥6az
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2604
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2610
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up48)
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wpdbsd
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aded
veae?
vwed79
vwdyl

ve4aye
vEd73d
weaz4
vparh
vp47e
wear?
L -31']
'T3-1"3Y
vpsee
“es5ed
171X
AT
wp8eb
wpsSe?
oesie
nestt
ped1e
TR
dieS14
dE513
es18
wesy7
ebg¢
ved21l
nes22
0823
wese4

w92
be526
wena7

wesye
aed3l

4770
Q46e

Qo3
4494
gRyw
L1.1.1.)

7344
1764
32606
7430
7040
1763
7026
7004
piI62
1397
3385
2040
1666
6201
7740
5330
1763
7e12
7012
7e1e
["RLY
1361
3322
176y
311"

3266
4666

7249
4266
8774

pPOIVA,
PPDER,

TO
Ve
-_0D
™m—
- -

A SR I B S LV 0 b N
T —4

PITRP,

FRPPEDF,

/
FPPIST,

/
/

pCa 1 (FPPTAB+1Q
JMP FPPIST

JMS 1 (FPPOUY
FPPOER+!

JMS I (FFFDUT
3g!

JMS 1 4
10
vHP I FPPIER#!

CLA CLL CMA RAL
TAD 1 (FPPTAB+2
LCa FPPIER+!
$ZL

EMA

YAD 1 (FPPTAB®]
FTL

AL

AND (7@

TAD FPPCDF
OCA otd

¢

TAD I FPPIER®]
(.DF 2

GPA CLA

“MP FPPTTT
TAD 1 (FPPTAB+Y{
KTR

TR

TR

AND (7e

YAD (8203
DCA o *e

YAD 1 (FPPTAB»S
i}

Nea FPPIER#Y
JM8 1 FPPIER+1
CLA

M8 FPPIER®Y

JMP T (FPPOUT

/
a7ye FPPTTT, JMs 1 (FPPDUT

PAGE

FPPTER,
/
/

FPPIER®!

/AND NOW SAVE AWAY AS {LOW ORDER
/AND THEN START FPP GOING AGAIN,

/4 DIVIDE BY o,
/SET TO BIGGEST NUMBER (SAME AS

/115 AN 10T EXIT,
/10T EXIT POINTER, INITIALLY POI

/THIS ROUTINE JUST RESTARTS THE
/CALL THE COMMAND DECODER,
/S8TART CODE,

/AND RETURN NOW,

/178 & YRAP, BACK UP PC NOW,
/GET THE PC,

/8AVE FOR A SECOND,

(01D IT CHANGE FIELDS,

/YES, BACK UP THE FIELD ALSO,
/GET THE FIELD BITS,

/JROTATE INTO A DESIRABLE POSITON
/CHOP OFF CRAP,

/CREATE THE CORRECT CDF INSTRUCT
/8TORE AWAY, ByBBy,

/GET THE FPP TRAP INSTRUCTION,
/RESET YO THMIS FIELD,

/1F 178 OURS [3XXX) THEN AC I8 P
/NOPE, LET USER TAKE CARE OF 1T,
/GET THE OPERAND FIELD BITS,

/ROATE TO A GOQD PLACE AND CHOP
/MAKE IT A GOOD CIFeCODF

/SAVE AWAY,

/GET OPERAND ADDRESS,

/SET T0 CORRECT FIELD,

/SAVE AWAY ADDRESS,

/AND GO TO IT,

/CLEAR AC ON RETURN TO BE SURE,
/RESTART FPP,
/AND EXIT,

/USER TRAP,
/ON TRAP JUST RESTART IT,



d614
vols
LB Y.
w617
véee
Q624
@622
623
vb24
D625
é2é
0627
eedp
263}
ve3z
Q63
2634
D63s
863¢e
2637
2640
3641
064z
064

N 332
24533

2¢534
838
28536
¢e537

0v542

477
@534

L Fd
7359
3767
4250

2310

/

/
F

¥
/

A R A Y O . O O U

PEXCV,
PFOER,

PPITS,

JMS 1
et

2

CLA CLL
DCa I
JMS

FPPOOO+2

(FPPDUT

CMA RAR
(FPPTAB+6
FPPFER®1

JEXPONENT QVERFLOW,
/8YSTEM FIXER®UPPER

/COME HMERE IF ME WANTS US TO MAN
/SET THE EXPONENT

/T0 A MAXIMUM

/AND THEN FAKE QUY FRACTYIONAL OV

/PHONEY TTY CHECKER UNTIL OVERLA



2644
2645
LYY
8647
465
wesdy
963
865
6354
658
"L ].]
0657

p66¢
06861
P662
26863
0664
111
YL ]
0667
ge70
w671
e672
o673
2674
0675
0é7e
@677y
a7a0
0721
8762
Q703
@7d4
@725
a7ae
arar
0740
w711
arie
2713
@714
@718
@716
Q747

e7zn

862
vubel
"I'1.Y
0po83
13 YY)
Q565
1h.1.%.1
vess7
bwe%7a
oSy
wed72
GeB7d
vpS74
1234}
wes7h
pus577

P36y
6203
aere
p3%4
VALY
2363
@382
RLE
033y
pIs
2400
23%2
p33s
23a7
83s5e
2351

W™ NN YN RRNNN NN N NN,

S Y
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EJECT

PAGE

IFREF BUFFER

COPYRIGHT 1974

DIGITAL EQUIPMENY CORPORATION

146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,
e17%4

WRITTEN BY JACK BURNESS,



b7e
@722
723
w7eea
725
U726
727
oy 30
v731
araz
8733
@734
8738
Q736
@737
0740
@74y
Q742
a743
a744
@745
8746
P74y
a75%0
8791
V752
P7%3
a7%4
8755
8786
w7357
@76p
0764
wrez
@763
@784
07658
a766
8767
@770
0771
w772
2773
774
arzs
@r7e
er77y
1049
1091
1002
1023
104
1045
1028
1097
1019
1041
iei2
1013
1014
1018
1048

NN N NN

N W NN AN Y S S S T S S N

~ NN MNRNN™NNNNNN NN N

N N NN NN NN

EJECT

FRPP INPUT AND OUTPUT BUFFERRING ROUTINES,

COPYRIGHT 1971
DIGITAL EQUIPMENT CORPORATION
MAYNARD, MASS,

21734

WRITYEN BY JACK BURNESS,

EJECT

PAGE /ORIGIN PAST PREVIOUS LITTERALS,
BUFFERS=, /SAVE ORIGIN FOR LATER,

ORG FPPOQO

GYRESY /ADDRESS OF CLEAR

ORG FPPITS /0VER TTERUPT VECTOR,

GTGTGT /70 INTERUPT ROUTINE

ORG BUFFER /RESOTRE OLD ORIGIN,



1ey7
16y
10214
1022
1023
1624
1625
1e26
1027
1230
631
1e3e
1033
1034
10485
1836
1037
1040
1e4y)

042

043
1044
1048
124¢
1847
1050
10514
j1ose
1233
1054
1035
1836
105y
1060
1061
1262
1063
§1064
1065
1066
1067
1e7e
1074
jerez
1073
1074
1e75
1076
1077
s140
11944
1102
1143
11024
1195
a6

- g o o pn 3 g
Lol o S
[l S T Y
BG NN

GETCCC,

GETCFP,

NN W

GTLN,
GTYCUNT,
GTMAX,
GTTCAR,
GTRUBS,
GPPRST,

/
/
/
/
GTREST,

NW™MNY M N NN N N

(1 I N N

TTEST,

?

TAD I GETCPP
DTA I GETFPP
C.A CMA

TAD GTCUNT
DCa GTCUNT

TAD 1 GETCPP
TAD 1 (GTM245

JMF 4

CLA CMA

TAD 6GTLN
0Ca GTLN
JMS 1 (GPPBOP
GRLOW

JMP I GETCCC

27
)

)

)
GPLOWRGPHIGH=Y
]

')

GPLOW

)

DCA GTCUNT
DCA GTLN
DCA GTRUBS
TAD GPPRST
DCA GETCPP
TAD GPPRST

0CA I (GPPONTY
JMS 1 (PUREST
JMP 1 GTREST

EJECY

¢

K3F

JMP T GTTEST
KRB

AND GYL77

TAD GT2ed

/AFTER TRAP COMES HERE,

/GET A CHARACTER,

/3TORE IN THE FPP AC,
/0ECREMENT THE CHARACTER CQUNT,

/GET THE LAST CHARACTER,
/WAS IT A CARRIAGE RETURN,

/NO. NOTHING SPECIAL,
/YES, DECREMENT NUMBER
/0F CARRIAGE RETURNS IN BUFFER,

/NOW BOP UP CHARACTER POINTER,
/POINTER TD NEXT CHARACTER TO GE
/AND RETURN TO RESTART FPP,

/EXPONENT FOR FIXED GTLN

/1F YOU REMEMBER, GTLN WAS NUMBE
/NUMBER OF CHARACTERS IN BUFFER,
/*MAXTMUM NUMBER QOF CHWARACTERS I
/LAST CHARACTER TYPED IN,

/WHETHER OR NOT WE RE RUBBING O
/FOR RESEYING BUFFER POINTERS WI

/THIS RESETS ALL POINTERS IN CAS

/RESET OUTPUT NOW,
/RETURN, ALL IS OONE,

/THI3 ROUTINES CHECKS

/AND GETS A CHARACTER FFRDM THE
/NO CHARACTER, RETURN,

/YES, 178 A CHARACTER, READ IT I
/CHOP OFF 8TUFF,

/AND PUT IT BACK ON,



/
GYTRPS,

GYTCLA,

MW N NN

N N N NN N NN

TFRY,

TMERF,

DCA
TAD
0Ca
TAD
JMS
SKP
JMP
TAD
TAD
SNA
JMP
TAD
SNA
JMP
TAD
SNA
JMP
TAD
JMS
TAD
SNA
JMP
DCA
TAD
JMS
TAD
JMS
CLA
JMP

¢

c

C

EJECTY

0CA
TAD
TAD
SNA
JMP
TAD
JMS
JMP

182
TAD

s b e 3 i

LA

LA

[y}

-
>

GTTCAR
GTTGOT
GTREST
GTTCAR
GTREST

GTTCLA

GTTCAR
(GTM215

GTMCRF
GTMYIY

(GTMDEL
GTM1I52

GTMRUB
GTTCAR
(GPPUTI]
GTRUBS

GTTRPS
GTRUBS
GT334
GTPRT

GTYCAR
GTPRT

GYTEST

(GTBACK
GPUCUNT
GPUMOSTY

GTPRT
(GTBACK
GPLUTMY
GTPRY

GTLN
GTe1d

/FINALLY S8AVE IT AwAY,

/SET UP THE CHMECKER,

/AND BAVE FOR A SECOND
/RECALL THE CARACTER,

/G0 DO THE SUBROUTINE NOW,
/ALL 18 WELL,

/DONT PROCESS THIS CHARACTER,

/PROCESS THIS CHARACTER,
/18 IT A CARRIAGE RETURN?

/YEP,

/NOPE, WOW ABQUT A CONTROL U <al

/YEP, DELETE THE LINE,
/NOPE, HOW ABQUT A RUBOUT,

/YEP, DELETE ONE CHARACTER,
/RECALL THE CHARACTER,
/INSERT IT IN THE BUFFER,
/CMECK THE SWITCH,

/RUBDUTS NOT ON NOW,
/RURDUTS ON, TURN THEM OFF,
/SEND OUT A FORM CHARACTER,
/BYE BYE,

/RECALL THE CHMARACTER,

/SEND IT OUuT,

/CLA EXIT,

/JRETURN NOW TO NORM STRUCTURE,

/THIS ROUTINE TYPES QUT A CHAR
/3AVE CHARACTER FOQR A SECOND,
/GET DUTPUT COUNT,

/CHECK AGAINST UPPER LIMIT,
/HQwW ABQUT IT,

/178 BUSY, DONT WAIYT FQR IT,
/RECALL MY CHARACTER,

/PRINT IT,

/AND RETURN,

/BOP UP NUMBER OF LINES ON A4 C,R

/PLACE A CARRIAGE RETURN IN THE



1213
1214
1245
1216
1217
1220
1221
j222
1223
1224
1225
1226
1227
1230
1234
1242
1233
1234
1298
1236
1237
1240
124y
1242
1243
1244
1245
12468
1247
1230
1231
1252
1233
1254
1245
1256
1257
128¢
1261
1282
1263
1264
1265
1266
1267
1270
1271
1272
1273
1274
12758
1276
1277
1340
1341
1302
1343
1344
1385
1396
1397
1310

JHus 1 (GPPUTZ

/

GTEXXT, CLA
TAD GTRUBS
SnNA CLA
JHP y*d
DCA GTRUBS
TAD 67334
JH8 GTPRT
TAD 6TR18
JMS GTPRT
TAD 6T212
JY8 GTPRT

p JMP 1 GTTEST

/

/

/

/

GTMRUB, TAD CTRUBS
824 CLA
JMP GTMRB2
182 GTRUBS
TAD 6GT334
JME GTPRT

/

GTMRBZ, JMS I (GTBACK
S$PA 8NA
JMP GTEXXT
RET.) GTPRT
JMP T GTTEST

/

/

/

/

/

/

/

/

/

GPPFLL, TAD GT207
JMS GTPRT
JMP 1 GTTEST

/

/

/

/

/

GTi77, 177

GTzed, 200

GTH‘@, .1m

GTM152, =182

67334, 334

6T215, 218

GT212, 212

Grze?, 207

CPUCUNT ,PUCUNT

GPUMOST,PUMOST

GPUTMY, PUTMY

GETFPP, FPPTAB#1@

GTTGUT, FPPOOQ+]

/

/BY CALLING THIS RUUTINE,

/THIS RUTINE TERMINATES A TYY LI
/ARE WE DOING RUBOUTS?

/?

/NOFE,

/YEP, CLEAR OUT FLAG,

JTHEN TYPE A FORM,

/THEN PRINT A C,.R, koFa
/ON THE TELETYPE,

/0UT GOES THE LINE FEED,
/AND RETURN

JCHECK THE RUBOUT FLAG,

/DON T FUDGE UP MULTIPLE RUBOUTS
/SET RUBOUT FLAG,
/PRINT A LEADING SLASH,

/BACK UP ONE CHARACTER,
/ANY THERE?

/NOPE,

/YEP, RRINT IT,

/AND EXIT

/RING BELL IF INPUT BUFFER FULL,
/AND EXIT FROM THIS ROUTINE,



1311
1312
1313
1314
1318
1336
13147
§320
1321
1322
1323
1324
1325
1326
1327
1330
1331
13392
1343
1334
1335
1338
1347
1349
1344
1342
1343
1344
1345
1346
1347
1350
1351
1352
1333
13354
1350
1398
1337
1300
1361
1362
1363
1364
13656
1366
1347
1370
13714
1372
1373
1374
13758
1376
1377
1420
14421}
1622
1493
1444
1445
1446

NN NN NN

~ N

NN NN NN NNNN NN N

SIN N NN

PAGE

EJECT

JMS

SMA 874

JMP
JMP 1

EJECT

DCA I
TAD I
TAD 1

SNA CLA

JMP
TAD
pCa
182
M8
GPLOW
JMP 1

=4 4 e

2

/BACK UP ONE CHARACTER,

JUNTIL THE END OF LINE HAS BEEN
/LO0P IF NOYT DONE

/WHEN DONE, SIMULATE ONE RUBOUT

/THIS ROUTINE PUTS A& CHARACTER I
/SAVE FOR SECOND,

/TEST THE COUNT

JAGAINST MAXIMUM ALLOWED,

/10000 BIIGGG?

/YEP, RETURN WITHOUT STICKING IT
/RECALL THE CHARACTER

/8TICK IT IN,

/BOP THE COUNTER,

/AND BOP THE POINTER

/INITIAL WALUE,

/AND THEN EXIT,

/POINTER BOPPER,



{407
1410
1411
1412
1413
1414
1415
1416
1447
1420
1424
1422
1423
1424
1425
1426
1427
1430
14314
1432
1433
1434
14358
1436
1437
1440
1444
1442
1443
1444
1445
$446
1447
1450
1451
1452
1453
1454
1455
1456
1457
1459
1461
14682
1462
1464
1465
1466
1467
1470
1471
1472
1473
1474
1475
1476
1477
1500
15814
1%92
1503
1504

ALY Y S G N N

L3 I S N

N N NN

BIN v A AN,

1352
TAD
TAD
§ZA
JHp
TaD
DCA
182
JMP

EJECT

CLA
TAD
§PA
JHR
pCa
Ci, A
TAD
DCa
TAD
TAD
$2A
J P
TAD
DCA
TAD
Tap
BNA
JMP
TAD
JHP

TAD

JM8
JMP

CMA

s T 2 )

CLA

CLA

" e

EJECT

GPPBOP
GPPBOP
GPPUPRL

GPPBEX

(GPPRST

GPPBOP

GPPBOP
GPPBOP

(GTCUNT

GTBACK

(GTCUNT

GPPONT
GPPONT
GPPONT
GPTST!

erd

GPRST1
GPPONT
GPRONT
GTM218

GPRINS
GPPONT
GTBACK

(67218
GPPUTI
GTBACK

/BOP THE POINTER,

/GET THE POINTER,

/CHECK AGAINST THE LIMIT,
/0K7?

/YEP, EXIT

/RESET THE POQINTER

/BOP OVER ARGUMENT
/AND RETURN,

/THIS ROUTINE BACKS UP THE RUFFE
/BOP DOWN THE COUNT

/1F YOU CAN, THAT I8}
/ELSE RETURN,

/STORE BACK CORRECY COUNT,
/B0OP DOWN THE INPUT POINTER AL SO

/TEST FOR LOWER END WRAP ARAQUND
/oL OWER BUFFER=1

/T00 FAR?

/NOPE,

/YEP, RESET POINTER,

/RECALL THE 0LD CHARACTER,
/18 IT A CARRIAGE RETURN?

/YER,
/NOPE, REFETCH CHAR AND RETURN,
/100 FAR, STICK C,R, BACK IN,
/AND EXIT NOW,

NECESSARY CONSTANTS AND VALUES,

TM218, =215



158% GPRST1, GPHIGH

1546 GPTSTL, *GPLOW+!
1597 GPPUPL, »GPHIGH=Y
1510 /
1511 /
1512 /
1513 /
1514 /
1515 /
1516 /
1517 /
1520 /
1521 /
1922 /
1523 /
1524 /
1525 /
1526 /
1627 EJECT
1530 /
18531 /
1532 /
1533 /
{564 /
538 /
1536 /
1547 /
1549 /
1544 /
1542 PUTMY2, @ /THIS SHALL GET THE CHARACTER,
1543 TAD I (FPPTAB+1Q /GET THE CHARACTER,
544 JMS PUTMY /AND SEND IT OQUT
545 JMP I PUTMY2 /AND RETURN,
1546 /
1547 /
1550 /
1541 /
1852 PUTMY, @
1553 pCa GTBACK /SAVE FOR A SECOND,
1554 TAD PUCUNT /CHECK THE COUNT,
1558 TAD PUMOST
1536 SNA CLA
1557 JMP PUBUSY JIT8 STILL FULL. DELAY,
156w TAD GTBACK /RECALL YHE CHARACTYER,
1561 DCA I PUPUNT /SAVE IN BUFFER
1562 182 PUCUNT /BOP THE COUNT,
1563 JMS PUTEST /TEST ALL FLAGS,
1564 JMS PUBOP /BOP MY POINTER,
1568 FUPUNT, PULOWER
1566 JMP 1 PUTMY /AND RETURN,
1567 /
1570 /
1571 PUBLISY, JMS I 4 /RESET FPP PC
1572 "]
1573 JA PUTDLY /70 A DO NOTHING ROUTINE,
1574 JMP 1 PUTHY /AND RETURN FOR NOW,
1578 /
1876 PUBOPR, @
1577 TAD 1 PUBOPR /GET THE POINTER,
1640 TAD PUUPTS /CHECK THE UPPER LIMIT,
169 ENA

1ev2 TAD PURST /178 THERE RESET



1603
1624
1605
1696
1647
1610
1611
1642
1613
1614
1615
1616
1617
1629
16214
1622
1623
1624
1625
1626
1627
1630
1634
1632
1633
1634
1635
1636
1637
1640
1644
1642
1643
1644
1645
1646
1647
1650
1651
1652
1653
1654
1655
1656
1657
1680
1664
1662
1663
1664
1665
1666
1667
167¢
1671
1672
1673
1674
1676
1676
1677
17¢0

W™ N NN

PUCUNT,
PUMQST,
PUUPTS,
PURST,
PUFUDGE,
PUFELAG,
/

/
/
/
/
PUTEST,

UREST,

A S S

TAD PUFUDGE

pca 1 PURBOP

182 PUBOPR

JMP 1 PUBGP

)

PULOWERWPUUPPER®]

»PLUUPPER

PULOWER»PUUPPER=]

PUUPPER®Y

]

"]

T8¢

JMP o*3

TCF

DCa PUFLAG

TAD PUCUNT

BNA CLA

JMP 1 PUTESY

TAD PUFLAG

$ZA CLA

JMP I PUTEST

TAD PUPDONT

T.8

CiLA CMA

TAD PUCUNT

DZA PUCUNT

182 PUFILAG

J"s PUBOP

PJLOWER

JMP I PUTEST

e

TAD PUPUNT
ZA PURPONT

CoA PUCUNT

DA PUFLAG

JMP I PURESTY

/AND STORE BACK AFTER CRRRECTING
/AWAY 1T GOES,

/BOP PAST THE ARG,

/AND RETURN

/READY

/NOT NOW,

/CLEAR IV

/AND RECARD SAID FacCT,
/TEST BUFFER

ZEXIT ON NO CHARS,
/TEST TTY FLAG

/EXIT IF NOT READY,
/GET A CHARACTER
/0UTPUT 1T,

/BOP OOWN THE COQUNT

/RESET FLAG,
/AND BOP THE POINTER,

/TURN QFF ALL FLAGS,



A S S N

N NN

NN NN NN NN NN

EJECT

PAGE

GTTEST
PUTEST

@

JMS 1
JMS I
JME I

JA

FLDA

JEQ

TRAP3
FNORM

JA

JA
ALN

TRAPJ

JA

LDX
JXN

/CHECK BOTH BUFFERS
/THEN EXIT WHEN DONE,

/THIS ROUTINE GETS A CHARACTER F
/GET NUMBER OF LINES IN BUFFER,
¢1F NO LINES IN BUFFER LOOP,

/1F THERE ARE CHARACTERS THERE,
/GET ONE BY TRAPPING AND BRING I
/THEN RETURN WITH THE CHARACTER

/THE ROUTINE TO PUYT A CHARACTER
/FIX THE CHARACTER,

/TRAP QUT NOW

/AND EXIT WHEN DONE,

/THIS ROUTINE DELAYS IF NECESSAR
/BECAUSE THIS WILL LEAVE THE FPP



1777
20020
20d1
2002
2093
2004
205
2046
2087
aB1e
el
2012
2013
2044
2015
2016
2017
2021
2021
2022
2023
2024
2m2s
2026
2027
2030
2031
2032
033
"RY
2035%
P R]]
2037
204p
2044
2042
204y
2044
2045
2046
2047
205p
20514
2082
2053
2034
PLLY.
2056
2087
2060
2061
2062
2083
2064
2058

~ AR N S N . O . O N N

~~

~

T S

~~

WMRNNNN N AN

LS A Y

DOUTW,

J# PUTLOR /WHEN DONE, WE WILL TRAP AGAIN,

Jb N /THIS WAITS FOR ALL OUTPUT TO BE
STARTD

FLDA FUCUNT=1 /GET NUMBER OF CHARACTERS Y0 DO,
ATX " /PLACE IN AN INDEX,

SYARTF /IN FLOATING MODE AGAIN,

JXN I100UTW+2,0 /WAIT IF NOT DONE,

o I00UTwW /EXIT IF 0K,

GFLOWa,

PILGE

RFHIGH®m, =113
PULOWERSGPHIGH*}

PLUPPERS #177

PLGE



2086
2087
207
2071
2v7z
2073
2074
2075
207¢#
2077
2190
2141
2142
2143
2144
2090
weal
a0ae
a4

A S SN ~ -~

AN N

EJECT

IFPOS

ORG
¥

CHAIN

FPPOLD=,

FPPOLD

NEPPLBYE"Y

JFIND OUT WHERE WE ARE,

/1E WE DON T OVERLAP,

ORIGIN WHE



adda
2035
avas
pew7
e@le
oot
avla
a013
wel4
weLs
416
LB N4
2029
poel
we22
veed
424
opas
2026
"1y y
0030
I RM
2092
an33
2034
B35
0038
0ed?7
204D
epa4l
2942
2043
ae44
4045

A S S R Y S . S S Y S S S OSSO

EJECT

COPYRIGHT 1871

DIGITAL EQUIPMENT CORPORATION

146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,
1754

WRITTEN BY JACK BURNESS,



2046 EJECT

dvay BASE 77800

oo /

dausy /

es2 /

2853 MCRYPBa?70@2

LY ] MERTRLBMCRTHA+3N

Ag3s MCRTP23MCRTIPI+3

wese MCRTPIaMCRTIP2+3

2057 MCRTP4BMCRTPI+J

206 MCRTPLOSMCRTP4+]

113 MCRIPEIMCRTPS+3

Q002 MECRTIP7aMCRTPH+I

20y MCRTPBaMCRTP7+)3

0054 /

oS /

Q@64 /

aee7 /

@079 /

G714 /

A072 «wr6Bv 2001 FPPONE, 1, /THESE ARE THE COMMONLY USED CON
ceBal 20

He6ERp2 29aQ
Q073 cyfpd ppneg FPPTwWO, 2,
wieBpd 2009
seBps 2900
av74
3075
Q078
Q077 ¢ebab 2021 FPPPIZ2, |
@120 wGop? 31t 3
18y de61v 37583 3
iz /
2193 veb1y 20z FPPP], 2
3194 ko112 IL10 LY R
divs w613 3755 3755 /P1
0196 /
A1¥7 “e614 pYRd FpP2PY, 3
110 deeld 3110 3113
111 2e616 3785 3755 /TWO PI,
112
d113
2114
811y
2116
4117
Wi20
14

NOTEt DO NOT MOVE THE ORDER OF THESE AROUND,

M|MN NN

/P1 DIVIDED BY 2.

AR S A S O N



a12¢
0123
0124
a1es
a1a6
2127
a130
2141
ayd2
v133
@134
0148
2136
9147
2149
aidy
2142
9143
G144
0145
@446
2147
2150
0151
py52
2153
0154
01558
215¢
o197
2160
2164
gis52
2163
2164
wiss
2166
2167
eL7a
0174
aL7e
2173
174
24178
Ri76
ei77
2220
vaay
0202
9283
pav4
Q208
0206
0247
eeie
el
0212
0213
4214
2215
9216

-~

A A S S S S S e e S R O O S e T N e Y

ke G N N

AND,

EJECT

IFREF

RAND

COPYRIGHT 1971
CIGITAL IQUIPMENT CORPORATION
146 MAIN STREET,

MAYNARD,

KRITTEN BY JACK BURNESS,

EJECT

v A
FLDA
FMULM
STARYD
FLDA
LTX
FLDA
FETA
XN
FADD
FADDM
ATA
FSTA
FCLA
F8TA
FSTA
FLDA
VGEF
LDX

o A

MASSACHUSSETTS,

FRNDC Y
FRNDX

FRNDCY

2
FPRPI2e1
FRNDX =
.1’4,“"
FPPRI2wY
FRNDTM

2

FRNDCY

FRNDTM=1
FRZERQ
FRNDX#*2
FRNDPQ
“1.@
FRNDPO#*2

P1754

/RANDOM NUMBER GENERATOR,
/RANDOM CONSTANT,

/MULITPLY BY OLD RANDOM NUMBER,

/NOW DO SOME FIDOLING,

/GET THE CYCLIC,

/PUT CYCLIC IN AN INDEX

/00000001

/SET EXPONENT IN 1e2 RANGE,

/1F CYCLICs2, THEN DO EXTRA BOP,
/"edoroepy”

/ADD IN MAGIC TEMP,

/RECALL AND SAVE CYCLIC

/FOR NEXT TIME,

/IERQ THE FAC

JCLEAR OUT EXTRANEOUS BITS FROM CouNTER.
/CLEAR OUT ZERD WORD,

/GET THE LOW ORDER BITS NOW.

JPRESERVE HIGH ORDER BIT IN INDEX &.



ag17
rey:
a221
deee
4223
224
22
4226
4227
YETs
edl
veda
9233
d234
" PRE
0236
d2d7
@249
yedt
Q242
424)
2244
Q245
Y246
w247
eese
"2
8282
vesd
0254
0255
ped6
2257
weoeo
vé6!l
ves2
0263
4264
wae6s
9266
¥e6?7
we7a
ve7zy
az7e
273
we’a
@75
0278
@7y
dvn
vw3ayg
9322
"RY:N)
0304
Y. L]
alge
2347
a3
831y
8312
9313
314

FRNDPO,

FRNDOK,

- N NN

/
FRNOTM,

NN NN NwN NN

~

LDX
FSTA
FLDA
FADDM™
FLD&
FSTA
STARTF
FLDA
J XN
FNEG
FADD
JA
FSUR
FMUL
FSUB
JGE
FADD
F&TA
JA

=36
3862
7227

22
3224
2342

S8 S

o®®

3
IFREF

EJECT

Q.0
FRZERO+1
FRNDTM
FRZERQ
ERNDX
FRZERO=1

FRIERQ=1
FRNDOK,®

FPPTWO
at4
FPPONE
FRPTWO
FPPONE
Yy
FPPONE
FRNDX
RAND

EXPJ3

/SAVE THEM AwWAY,
/RECALL ADD»IN FALTOR
ZADD IT IN NOW,
/RECALL RANDOM MIGH QRDER WORD
JOVERLAY EXTRANEDUS CARKY,
JGET BACK INTO FLATING MODE,
/RECALL RANDOM NUMBER
/D0 NOT FLIP ARDUND .5
/D0 FLIP ARQUND .5
/ 2.=RND(1 TO 2)

/ RNDCL TO 2)e=i,

/ BRING INTO THE @m2 RANGE AGAIN

/ COMPENSATE FOR CENTER LINE ERRoRS.
/17T 8 STILL POSITIVE, EXIT,

/ WE VE OVER CORRECTED, ADD IN,
/AND SAVE FOR THE NEXT TIME ARQUND,
/RETURN NOW,

/DUMMY COUNTER WORD,
/RANDOMIZING LOOP COUNTER,

/EXPONENT OVERLAY WORD,
/LAST RANDOM NUMBER,

/RANDOMIZING CONSTANT (I HOPE),



0315
@316
0317
0320
Q324
8322
2323
@324
2325
2326
9327
2330
0334
2332
8333
2334
2338
2336
2337
#8340
2341
0342
2343
2344
2345
2346
2347
235p
2351
2352
2333
2354
2355
2336
2387
dase
0363
2362
2363
2364
0365
2366
2367
8370
2371
¥372
Q373
0374
@375
2376
2377
0400
240}
2492
0403
2404
2405
2406
0427
Q410
2411
0412

e T F W

- e

-

L N N N N T T T O e N N O O N e

™R R WM N WM™ WM W

a

:XPGOK'

/
ExP3,

EYPION,

-~ ™

COPYRIGHT 1971

DIGITAL EQUIPMENT CORPORATION

146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,
ei754

WRITTEN BY JACK BURNESS,

EJECT

EXP3 RAIBES A BASE TQ A POWER,
XuAvyB IN FORTRAN NOTATICN,

J3A ALOG /TAKE LOG OF THE NUMBER,
FMUL MCRTPS8 /MULITIRPLY BY HI8 POMWER,
JSaA EXP /NOW RAISE 1T,

JA . /RETURN AND ENTRY,

JEG EXP3 /BaXe)

FSTA MCRTP2 /SAVE BABE

FLDA MCRTR1 /GET POWER AND SAVE

JEG EXP3ION /%apay

FSTA MCRTPS
FLDA MERTR2

JGE EXPIOK /ALL 15 WELL,
TRAPY ) /GIVE TRAPR,
JA EXP3 /AND RETURN,

FLDA FPPONE
JA EXP3 /AND RETURN



4413 /
d414
0415 $

4418 ' IFRFF ABS
a7
da2e
d421
ve22
vazld
da2a
Q428
4426
vaz7
0ade
243
a3z
043y
¥434
Y K1)
V436
3437
Q440
0ad\
Baa4e
W44
p4dd
3448
haag
3447
d4vp
d451
4652
3433
¥as54
2455
2486
D487
pade EJECY
d4484
ada62
046y
pada
Y1)
3466
a467 RS, JA .

a4v7e JGE ABS /RETURN IF X»s9
0474 FNEG /AzeX

par2 JA ABS /AND RETURN
0e7y
Baza
Q475
waré
dary
a%de
ad%a1
aSa2
LY
2%44
545 8

v526 IFREF TANH
35497
%10

~

COPYRIGHWT 1971

DIGITAL EQUIPMENT CORPORATION

$46 MAIN STYREET,

MAYNARD, MASSACHUSSETTS,
21754

WRITTEN BY JACK BURNESS,

L S e S S S S A S R L O N

L 2 S N N R RS

™™™ N NN N NN

AW S



9811
8512
2513
8514
25458
816
6517
2520
2%24
8522
4823
0524
528
0526
4527
2530
2834
253

253

2534
2538
0536
0847
3549
0544
0542
2543
0544
2545 EJECT
2546
2547
o550
8531
08582
0553 ANH, JA . /HYPERBOLIC TANGENT ROUTINE,
4554 FSTA MCRTR6 /SAVE ARGUMENT

2558 J8A COSH /PERFORM COSH

0556 FSTA MCRTPS /SAVE 1T AWAY,

4557 FLDA MCRTP6 /RECALL ARG,

0569 JSA SINH /PREFCORM SINH,

08561 FOIV MCRTPS /SINH/COSHaTANH,

05682 JA TANH /AND RETURN NOW,

2563
9564
4568
@566
U587
@570
0571
2872
873
0574
8575 (3

9576 IFREF  SINM
2577
8640
0621
26a2
2603
0604
2605
2606

CORYRIGHT 1971

DIGITAL EQUIPMENT CORPQRATION

146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,
#1754

WRITTEN BY JACK BURNESS,

A A Y L S e S T e S S S T T N

e T S N . O N

A S . O S O N

NMARNNN NN,
[}
—
z
x



Q607
a61¢
2611
0612
2613
3614
4618
9616
4617
62
¥62¢
rLY¥
2623
2624
a62%
gbeé
627
0630
631
4632
0633
08434
2638
2636
2637
Q64¢
264y
26472
2643
2644
2645
0646
0647
ee6dp
PLE}
0652
2653
0654
26455
v68¢
0657
2600
26614
pE62
0663
2664
2665
2686
06467
a67¢
2674
2672
673
Q674
a675%
3676
w677
2740
a791
87402
4743
3744

MN NN NN N NNNNNNANNYN NN NN NN NN,

W mMN N NN

SBINM,

/
/
SINKAPR,

COPYRIGHY 1971
DIGYITAL EQUIPMENT CORPORATION

146 MAIN STREET,
MASSACHUSSETTS,

MAYNARD,

WRITTEN BY JACK BURNESS,

EJECY

FLDA

JA
F8TA
JGE
FNEG
F&YA
FSUR
JLE
FSuB
JGE
FLDA
JSA
FSTA
FLDA
FDIV
FNEG
FADD
FOIV
JA

FLDA
FsuB
JSa
FSTA
FLDA
JGE
FNEG
JA

MCRTP?

[}
MCRTPS
o3

MCRTR?
$INHY
SINHSR
SINK2
SINKHAP
MCRTPS
EXP
MCRTP7
FRPONE
MCRTP7

MCRTP?

FPPTWO
SINH

MCRTP7
SINHLG
EXP
MCRTP?7
MCRTPS
SINH

SINH

?1754

/RESTORE AND EXIT,

/8INH ROUTINE,
/8AVE THE ARGUMENT,
/MAKE IT POSITIVE,

/AND SAVE ABS VALUE IN CASE WE N
/18 IT LESS THEN ,17?

/YES, USE SERIES APPROXIMATION,
/18 1T GREATER THEN 88,0297
/YES, USE LOG(2) APPROXIMATION,
/RECALL THE NUMBER

JEXP(X)

/1 7EXP(X)

/=L JEXP(X)
/EXP(X) =) /EXP(X)

/ V/QCEXP(X)=1/EXP (X))
/AND RETURN NOW,

/RECALL ABSOULTE VALUE,
/JABS (X)m[ N(2)
JEXP (ABS(X)wN(2))

/GET SIGN OF ARGUMENT,

/,040 POSITIVE IF ARG wWAS POSITI
/ELSE NEGAYE IT,

/AND RETURN,



d705
2706
2747
710
4711
712
8713
a714
4715
4716
aryy
a72e
3721
a722
w723
are4
aras
4726
2727
4739
734
a7 48
2733
A7 34
0738
2736
4737
2740
74y
9742
4743
a7 44
745
@7 A6
a7 4y
3750
47951
2752
753
3754
2755
0756
2757
876
876}
8762
0763
w704
0765
4706
¥767
277w
w771
w772
a773
4774
0775
2778
0777
19vm
1041
v

/
SINHSR,

Pw NN

INHLG,

/
SINH],
/
SINHMEZ,
/
SINKHY,

SINH4,

™ NN NN NN

A L N S S S S . S Y L S Y B S

FLDA
FMUL
FSTA
FMUL
FSTA
FMULM
FOIV
FADDM
FLDA
FOIV
FADD
JA

2613
4442

ol

87,929

120,

3
IFREF

MCRTPS
MCRTPB
MCRTPR7
MCRTPS8
MCRTPE
MCRTP7
SINH]
MCRTFPS8
MCRTP7
SINK4
MCRTPS8
SINH

CQOSH

COPYRIGHT 197%
DIGITAL EQUIRMENT CORPORATION

146 MAIN
MAYNARD,

WRITTEN BY JACK BURNESS,

STREET,
MASSACHUSSETTS,

/% SERIES IF Xs«,1
/Xa2

/X8R

/XA3

/7XA3

/Xad

/Xa3/6

/X+XADB/E

/7XAS

/Xa8/7120
/XeXA3/64XaB/120
/VOILA, WE ARE DONE,

21754



1043
{vda
1véd
J0ob
1vdy
tele
a3
W1
1Bl
1el4
10id
016
191y
1vdw
1621
¥
1023
1024
Yrs
Yy
I rys
tede
10314
1032
1233
IWRY
1e35
1836
1637
fedp
j04y
LY
1043
1044
1@458
1046
1e4d7
1¢d52
pedy
tuvo2
1853
1054
1059
136
1057
1v02
10061
1002
1063
1664
lpbod
oot
1067
je7e
1071
172
le/d
V74
1e7s
1076
1077

1180

NN N NN

SMNRNNY N N NN

[ @]

N8H,

/

/
COSHBEG,

/

/
CNSHE,

/
/

CaSHLG,

/
CoskHE,

L S N

S08MY,

WA NN N NN N

EJECT

JA
F3Ta
JGE
FNEG
FSTA
FsuB
JGE
FLDA
JSA
FSTA
FLDA
FOIV
FADD
FOIV
JA

FSUB
JGT
FADD
JSA
JA

FlLLDA
TRAP7
JA

2613
4412

3777

3777
72777

88,029

MCRTPA
o*3

MCRTPR7
COSKY
COSHBG
MCRTPS
EXP
MCRTYP?
FPPONE
MCRTP?7
MCRTP7
FPPTWO
COSH

COSHLG
COSHE
COSHY
EXP
CosH

COSHB
12
COSH

/HYPERBOLIC COSINE,
/SAVE ARGUMENT
/ABS (X)

/TEST FOR LIMITS,

/X
JEXP (X)

/i
/ L /EXP(X)

/ EXP(X)+1,/EXP(X)

/ EXP(X)*1,/EXP(X))2,

/AND THAT IS THE DEFINITION QF C

/SEE IF T0O0 BIG

/YEP, ERROR

/READD IN SUBTRACTION FACTOR,
/ EXPCLABS(X)=LN(2))

/ A VERY GOOD APPROXIMATION,

/GIVE INFINITY IN CASE OF NO REC
/ERROR TRAP
/AND EXIT,

/LIMIT FACTOR,



1144
1102
1103
1104
1106
1108
1187
11le
111}
1112
1113
1114
1115

®
1113
1120
11214
1122
1123
1124
1125
1126
1127
11d0
1194
1432
1133
1104
1139
1136
1137
1140
11414
1142
1143
1144
1145
1146
1147
1150
1154
1162
11353
1154
1168
{156
1157
1160
116}
{162
1163
1164
116d
1166
Vo7
117¢
11714
1172
1173
1174
1178
1176

A R S S N S S S N Y Y S S N

i 2 S S S Y

A

B N N

cO0&0K,

COS‘-,

COGER,

IFREF

ACOS

COPYRIGHT 1971
DIGITAL EQUIPMENT CORPORATION

146 MAIN STREET,
MAYNARD,

WRITTEN BY JACK BURNESS,

EJECT

FLDA
FMUL
FNEG
FADD
JSA
FOIV
JSA
JXN
FADD

JA

FS8TA
JEG
LOX
JGE
LDX
FNEG
FSu8
JLE
TRAP7
JA

FLDA

MASSACHUSSETTS,

MCRTPS
MCRTPS

FPPONE
SQRT
MCRTP8
ATAN
ACOS, @
FPPPI

MCRTPS8
ACOSEQ
»i,q
o *5
0,9

FPRPONE
ACOSOK
H

ACOS

FPPPI2

B175%4

/X

/7Xa2

/mXA2

/imXA2

/SQRT ({mXa2)
/SORT (L, ,Xa2) /X
/ATAN(SQRT (1 ,»Xa2)/X)

/NO SIGN CHANGE NECESSARY,
/ADD PI IF MINUS,

ZENTRY AND EXIT,

/3TORE AWAY,

/1F ZERQO RETURN P] OVER 2,
/JUMP TIME,

/iwliX|

/18 1T LESS THEN 1§,
/NO. ERROR

/AND RETURN,

/RETURN PI OVER 2 IF ZEROQ,



1177
1220
1201
1292
1203
1204
1208
1246
1207
1210
1211
1212
1233
le14
121%
1216
1217
1220
122y

1222

1223
1224
1225
' -PJ.)
1227
1230
{edy
1292
1233
1234
1236
1236
1237
1240
1241
1242
1243
244
245
1246
1247
125
12954
1232
1253
1254
125%
1286
1287
1260
1261
1262
12693
1264
1265
1206
1267
127¢
12714
1272
1273
1274

W™ N NN

SINOK,

ASIN,

J A

$
IFREF

ACOS

ASIN

COPYRIGHT 1971
DIGITAL EQUIPMENT CORPORATION

$46 MAIN STREET,
MASSACHUSSETTS,

MAYNARD,

WRITTEN BY JACK BURNESS,

EJECT

FLDA
FNEG
FmulL,
FADD
JEG

J8A

FSTA
FLDA
FOIv
JSA

Ja

F8TA
JGE
FNEG
FS$UB
JLE

MCRTPB

MCRTPS
FPPONE
ASINEQG
SORT

MCRTP7
MCRTPE
MCRTR?
ATAN

MCRTFS
k)

FPPONE
ASINOK

/AND RETURN NOW,

#1754

/X USFES STRAIGHT TRIG RELATION
/mXa2

/1,mXA2

/1IF @,FAC®PI OVER 2
/SQRT (1 ,»Xa2)

/X/BART(1,XA2)
/TAKE THE ARCTANGENT,

/AND RETURN, BUBBY,

/STORE ARG AWAY,
/TAKE ABSOLUTE VALUE,

/8EE IF »i{
/CONTINUE PROCESS,



1275
1276
1277
1%00
1901
1302
1303
13¢d4
1308
100606
1347
ipie
1314
1312
1313
1914
1910
1316
1317
1320
1941
Yy
1323
1324
1326
1326
1327
1330
13314
1332
§1333
1334
1335
1336
1397
1340
1241
§942
1343
1344
1345
1346
1347
13%¢
139
1392
1993
1354
1355
1356
1387
1360
1361
1362
1363
1364
1368
1366
1367
1378
13714
1372

ASINEQ,

A S R A e S S SO S S S S S S N S N ALY R N

TN N ™™

08D,

/
/
/
Cos0%a,
COsDy1,

N NN

TRAP7 2 /TRAP QUT,

JA ASIN /RETURN,

FLDA FPPPI2 /RETURN PI OVER TwWo,
FMUL MCRTP8 /TIMES ARG,

JA ASIN /AND RETURN,

]

IFREF coso

COPYRIGHT 1971

DIGITAL EQUIPMENT CORPORATION
146 MAIN STREET,

MAYNARD, MASSACHMUSSETTS,

21754
WRITTEN BY JACK BURNESS,
EJECT
JA . /COSINE IN DEGREES,
FADD £osnge /ADD IN 98,
FOIV COSD91 /AND FUNGE UR A BIT
JSA SIN /TAKE THE SINE NOW,
JA CosD /AND RETURN,
on,
6
3451
3561

(PI/1823)



1373
1374
13796
1376
1377
1440
1401
14642
1443
1444
1405
14490
1697
1410
1441
1412
1413
1414
1415
1416
1417
1429
1424
1622
1423
1424
1425
1426
1427
1430
1434
1432
1433
1434
1489
1436
1637
1440
144}
1442
1443
1444
1445
14468
1447
1400
1401
1452
1433
{1454
1455
1436
1497
1460
140}
146%
1403
1404
L1408
1400
1406,
1472

AN

~

NN N N NN N NN NMNNNNNYNCNNNYN NNNNN NN,

N NN,

SIND,

~N W N

NN N NN NN NN A NN

$
IFREF §IND

COPYRIGHMY 1971

DIGYTAL EQUIPMENT CORPORATION

146 MAIN STREET,
MAYNARD, MASSACHUSSETTS,

WRITTEN BY JACK BURNESS,

EJECT

3451

3561

WA N

FDOIV SIND=3
JSA SIN

JA SIND

IFREF TAND

#i754

/SINE OF ARGUMENT IN DEGREES,
/CONVERT TD RADIANS,

/TAKE THE SIN,

/AMND RETURN NOW,



1471
1472
1473
1474
1475
1476
1477
1bde
1%u01
15982
15903
1904
1945
1598
1597
idi1e
1911
i51¢
1813
1514
151%
194¢
1937
1520
1621
1822
1523
1524
1525
1526
1527
163@
1531
15482
1933
1934
1539
153
1547
1549
1641
1542
1543
19544
1945
19546
154,
155
10699
1992
16583
1554
15598
1556
1587
1569
1501
%02
1563
1%04
15656
195606

TR NN NN N NN N NS NN N NN N

NN N ™

TAND,

-~ W

R N N AL S S S YA Y O O NSy

COPYRIGHT 19714

DIGITAL EGUIPMENT CORPORATION

146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,
21734

WRITTEN BY JACK BURNESS,

EJECT

3451

3561

JA ’

FDIV TAND=3 /CONVERT YO RADIANS,
JSA TAN /CALL THE TANGENT NOW,
JA TAND /AND RETURN,

1FREF TAN

COPYRIGHT 1971

DIGITAL EQUIPMENT CORPORATION

146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,
#1754

WRITTEN BY JACK BURNESS,



1567
1570
1971
Vo972
§973
187¢ EJECT
197%
1875
16dp
1041
1642
1643
1004
1695 AN, JA . JENTRY FOR THE TANGENT,
16496 JEQ TAN /1F ZERO RETURN NOwW,

1697 FSTA MCRYPS /SAVE FOR A SECOND,

1610 JSA cos /TAKE THE COSINE NQwW,
1611 JEQ TANER /C0Ssn, A ND=NO

1612 FSTA MCRTYP? /AND SAVE IT,

1613 Fl.Da MCRTPS /NOW TAKE THE SINE OF IT,
1614 JSA §IN /TAKE THE SINE NOW,

1615 FDIV MCRTP7 /00 THE DIVISION,

1616 JA TAN /AND RETURN,

1617
1620
1641 ANER, TRAPRY 12 /GIVE THWE TRAP INSTRUCTION,
1622 Ja TAN /AND RETURN,

1623
1024
1625
1626
162,
ipde
1691
1692
1603
1634
1635
1636 $

1637 IFREF cos
1649
1641
1642
1043
1644
1645
1646
164y
1652
1681
1632
1633
1654
1655
i6oe
1657
166@
160
1662
1663
1664

W N W W

THIS 18 A PRETTY FEEBLE TANGENT ROUTINE FOR THE PRESENT,

b e S S N N N . N

e SN

™R NN NN ANN NN NN

COPYRIGHT 1971
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MAYNARD, MASSACHUSSETTS,
21754

WRITTEN BY JACK BURNESS,

AR Y L S N . N S Y O S N



1665
1¥.7.1.]
1667
1672
1671
1672
1673
1674
078 LLJECT
167¢
1677
1798
17¢1
1702
1763 i A .

1704 FADD FPRPI2 /ADD IN PI OVER 2,
174% VBA SIN /AND TAKE THE BIN,
1796 wA cos /RETURN NOW,

1797
1710
1711
1712
1713
1714
1745 [3

17186 YFREF ATANZ
1717
{720
7214
1722
1723
1724
172%
1726
1727
1730
3731
1732
1733
1734
173%
1736
1737
1740
1741
1742
1743
1744
1745
746
747
1752
1791
1732
1733
1754 EJECT
1755
17%¢
17957
1760
1764
1762

3N W NN R N S S e e Y

o
o
-

NN N NN

COPYRIGHRT 1971
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21754

WRITTEN BY JACK BURNESS,

A NS S S S A S SYS Y Y S S Y SN

A . R Y

LTAN2 TAKES TWO ARGUMENTS, SECOND ARGUMENT DETERMINES TH



1763
1704
1765
1766
V707
1770
1774
1772
1773
1774
1775
1776
1777
2¢90
2vdt
P
2093
PR
20058
2L dd
2047
Qe
et
Py B
2033
2e¢)é
ey
2v}6
2e17
uaw
uel
vee
2vd
2vd4
20ed
2026
Py
203
2031
20492
2033
2034
eudd
24498
2037
2040
PPXY
ALY
2¢43
FrXY)
2¢4d
e 4t
dedy
2eLov
2o
€y22
PN
2¢3a
AT
LT
2657
LY0E

NN N

ATANEI

ATANZA,

MW N NN ®™ N AN ANRNNN AN AN NN NN ANNYN AN NN NN NN NN NN

NN NN

FLDA MCRTP7 /COMES WERE IF SIGN IS OK,

JA . JENTRY,

FSTA MCRTP7 /SAVE FOR A SECOND,

FLDA MCRTP1 /RECALL THE QUADRANT,

FSTa MCRTPB /AND MOVE IT TO A SAVE PLACE,
FLDA MCRTP7 /RECALL THE TAN,

JSA ATAN JTAKE THE ARC=TANGENT OF IT,
FSTA MCRTP? JSAVE IT AWAY,

FLDA MCRTP8 JRECALL THE QUADRANT,

JGE ATANZmY /1F POSITIVE SIGN IS OK,

FLDA MCRTP7 JRECALL ARGUMENT,

JGE ATAN2A /1F POSITIVE DO FURTHER FUDGE
FADU FPPPI JOTHERWISE ADD PI,

JA ATAN2 /AND RETURN

FSUR FPPPI /THIRD QUADRANT, SUBTRACT PI,
JA ATAN2 /AND RETURN,

$
IFREF AMOD

COPYRIGHT 1971

PIGITAL EQUIPMENT CORPORATION

146 maIN STREET,

MAYNARD, MASSACHUSSETTS,
71754

WRITTEN BY JACK BURNESS,

EJECT



2061
{1}
2063
2064
2069
L1
2067
2070
2¢73
2v7e
2073
2074
2075
2076
2877
2100
2141
2302
2343
2124
219%
2146
2197
211
211
112
€113
2114
2115
2116
2117
212¢
2121
2122
2123
2ic4
2125
2126
2127
2130
21314
2132
2133
2134
23138
213¢
2147
2149
214}
2142
2143
2144
21495
2146
2147
2350
21514
2152
23193
2154
2159
2156

AMOOER,

A N L e e A S S S S S S S S Y O N A S N N

Y S L N N

AMOD (X4 Y)2XwINT(X/Y) WY

JA . JENTRY

FSTA MCRTRPS /SAVE IN A TEMPORARY,
FRDIvV MERTPY /DIVIDE BY V¥
WAL AMODER /700 BlG,

ALN " /FIX IT UP NOW,
FNORM

FMUL MCRTPY /MULITPLY 1T,
FNEG /NEGATE IT,
FADD MCRTPB ZAND ADD IN X,
JA AMOD /AND RETURN,
TRAP? 11 /GIVE THERROR,
JA AMGD /AND RETURN,

L]

IFKEF SIGN

COPYRIGHT 1971

DIGITAL EQUIPMENT CORPORATION

146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,
21754

WRITTEN BY JACK BURNESS,

EJECT

SIGN RETURNS =1,0,+4 DEPENDING ON WHETHER
INPUT ARGUMENT 18 <@, =0, »2



2137 /
2186¢
2ip)
éioed FLDA FPPONE /GREATER THEN ZERQ,
2153 SIGN, JA » JENTRY AND RETURN,
2164 JEQ SIGN /1F ZERO RETURN,

2405 JGE SIGN=2 /IF POSTIVE GIVE A e,
2166 FL.DA Y /GIE THE MINUS 1.

2167 JA 16N

217¢ i

2174 bAgN

Q172 ¢

2474
2174
2175
178
2477 ¥

2evi IFREF CRLF
424}
2242
2293
2¢494 EJECT
22458
2246
eed’
21
ezt
221%
2213
2214
2216
2216
22\
2220
2e2
2222
2223
2224
2225
2226
rY¥¥4
2230
2231
2232
2233
2e¢da
223dH
2236
2237
¢24p
2edy
242 EJECT
2243
YY)
224d
22406
224y
225
2251 CRILF, Ja *

22o%% FLDA CRLFPT
22583 FSTA MCRTPH
2e2%4 JSA PUTISTR

~N W

N NN

~ N

~

COPYRIGHT 1971

DIGITAL EQUIPMENT CORPORATION

1468 MAIN STREET,

MAYNARD, MASSACMUSSETTS,
g1754

WRITTEN BY JACK BURNESS,

A N L S S S S N A SN S O Y O S NN

[ NI N A Y



2255
2 86

7
2200
k261
2262
2263
2264
ry'4-1-
e266
2267
2’
opoe
001
Vo8

CRLFPY,

LS

-

JA

215
212
JA

3
CHAIN

CRLF

CRLFPT=2

"EFPPLB23MY



R
a¢da
By
Wb
Yy
sele
voll
welie
WeLd

A S U S N N

EJECT

THIS 18 THE SECOND PART OF ThHE FPP FUNCTION LIBRARY,



wol4
velyd
w6
ey
Qude
LIP3}
weee
0023
"IPYs
Qedd
dee
ane7
auvde
vods
LY R Y
K]
Qeda
1" R 1]
v36
Bed7
0040
1.}
oudz
2043
vpad
div4ad
ve4e
@4z
wese
"I R
a2
BB33
o4
wesd
"T'E]]
dvdH7
062
0061
weo2
weod
0064
vuoed
2066
wes7
Qere
o007
o072
873
oo/ a
oe7b
676
we?7
4149
01944
vive
p1ed
014
aies
Q146
2147
aite

EJECY
IFREF GETNUM

EJECT

COPYRIGHT 1971

CIGITAL EQUIPMENT CORPORATION

146 MAIN SYREET,

MAYNARD, MASSACHUSSETTS,
p1754

WRITTEN By JACK BURNESS,

THIS ROQUTINE WILL CONVERT A
STRING OF ASCII CHARACTERS PACKED
CNE PER WORD TO A FPP NUMBER,

TWIS ROUTINE wWILL CALL A ROUTINE CALLED "GETCY" TO GET IS

JA " /JENTRY AND RETWRN POINT,

FCLA /CLEAR FAC

FSTA MCRTP1 /ZERD OUT ACCUMULATED NUMBER,
F8T4A MCRTP3 /TERD OUT NUMBER OF DIGITS OFTER
ATX o /CLEAR OUT DIGIT TOTAL

ATX § /SET T0O ACCEPT SIGN (¢ OR =)

J$a GETCOL JASSEMBLE A NUMBER NOW,



411
d1le
2113
114
118
ditie
g1l
diaw
daiat
d1de
91dd
4124
21¢5
2126
d1ey
130
d1dt
w13z
4133
¥134
4145
4146
4137
d14¢
a14y
2142
w143
¢14d4
4148
J14d6
g147
315
151
4152
0193
3154
41355
3156
¥w137
d16¢
9161
@162
vi6d
4104
B Y-T)
‘B Y1)
4167
viZe
317
a47¢
0173
vwiZla
0175
8176
A177
4eve
hda
Jrae
vevd
4244
aees
Weué

/
GETNLT,

GETNEX,

/
GETDER,

/
GETOGT,

/
GEYEX1Y,

/
/
/
/
/
/
/
/
/
/
GEYCOL,

GETCLF,

FLDA
FSUR
JNE
ATX
FLDA
FMULM
JSA
XTA
FSTA

FLDA
FSTA
FLOA
FSUR
JNE
FSTA
ATYX
JSA
FLDA
FSUR
JEQ
JGT

ATx
FLDA
FOIv
JXN
Ja

FLDA
JA

FNEG
ATY
FLDA
FMUL
JXAN
JA

FCLA
JA

Jba
JYN
FLDA
FSTA
JSsaA
FSTA
FSLk
JLT
FSug
JGE
ATX

MCRTPS
GETCOT
GEYNDT
e

MCRTP7
MCRTPI
GETCOL
)

MCRTP3

MCRTPY
MCRTP2
MCRTPS
GETCEE
GETEX{
MCRTPY
1

GETCOL
MCRTP{
MCRTPI
GETDE®
GETDGT

i

MCRTP2
GETCtL®Q
,92.1*
GEYNUM

MCRTP2
GETNUM

)

MCRTP2
GETC14@
.w2,1+
GETNUM

GETNEX

»
GETCLP
FPPONE
MCKRTP7
GETC
MCRTPS
GETCR®
GETHD
GETC12
GETRD
)

B!

/GET THE BAD CHARACTER,
/18 1T A PERIOD,

/ND. NO DECIMAL POINT, CHECK FOR
/ODECIMAL PDINT, SET DIGIT TOTAL
/RESET ACCUMULATED SuM POSIYIVE,
/BY MULTIPLY BY SIGN AGAIN,
/ACCULATE IN THE NEXT STRING,
/RECALL TOTAL NUMBER OF DIGITS,
/AND SAVE AWAY FOR AwWHILE,

/MOVE OVER TOTAL BECAUSE

/THE EXPONENT WILL CREAM IT,
/RECALL THE BAD CHARACTER,

/SEE IF ITS AN M"EW,

(NOT AN ME", NO EXPONENT,

JZERD QUYT ACCUMULATING REGISTER,
/AND ALSP RESET THE SIGN ACCEPT
/GET THE EXPONENT,

/RECALL EXPONENT,

/SUBTRACT QFF THE DIGITS AFTER P
/EXPONENTS BALANCE, ALL IS WELL,
/GREATER THEN 3, MUl ITPLY,

/NEGATIVE, SET UP COUNT,
JRECALL NUMBER,

/DIVIDE BY 1@,

/LOOP UNTIL DONE,
/RETURN WHEN DONE,

/RECALL THE NUMBER
/AND EXIT,

/NEGATE NUMBER AND 8TICK
/1T IN THE INDEX COUNTER,
/RECALL NUMBER

/MULTIPLY IT BY 10,

/LCOP UNTIL DONE,

/THEN RETURN,

JFAKE OUT ZERO EXPONENT,
JAND REENTER,

JROUTINE TO ASSEMBLE A STRING OF
/1F SIGN SET, BYPASS THIS CwrUD,
/SET THE SIGN TO ONE,

/7 18 THE SIGN REGISTER,

JGET A CHARACTER NOW,

/SAVE AWAY,

¢TEST AGAINST t"agn,

/178 BAD,

JTESY AGAINST "gw,

/NGPE, ITS BAD,

JSET THE SIGN TO SWITCH TO NQON=A



v24a7
2210
watt
d4212
3213
0214
4215
4216
3217
d22e
g22]
4222
4223
a224
8225
va2e
a227
vede
323%
4232
4233
0234
023d
2236
'PRY
2249
v24y
LY
4243
'Y
¥24p
9248
¥e4?
"PRT)
9gny
v2de
2253
yese
D X1
"F3-1.]
'FiY
"¥{.1']
3261
2262
0weed
8284
Bee6s
wase
8267
vele
g7
vere
[ VR
w274
wers
we’e
aQe77
V340
vadl
U RY V]
"KYK]
wdva

ETCug,

GETC16,
GETCEE,

GETCDT,

GETCPL,

GETCSF,

NN N W N

NN NN N NN

Fil.DA
FrULM
XTA
FADD
FADDM
JAN

FLDA
F3aun
JEG
F5uB
JEQ
FapD
JEG

Fi.Da
FryulL™
Ja

F3LB
J A

FLDA
JAN
ATX
JA

10
e5e2
¢
{0,
10
380
"}

10
2560
]

10
253n
g
13,

L
IFREF

GETC1Q /MULTIPLY TOTAL.

MCRTPY /AND S8TASH BACK,

H /RECALL MAGIC DIGIT,

GETCL1R (FIX IT UP ABIT,

MCRTP1 /AND THEN STORE BACK,
GETCLP,2» /G0 BACK AND LOOP, BOP DIGIT COU
MCRTPE /GET THE BAD CHARACTER,
GETCPL /SEE IF ITS A PLUS SIGN
GETP /178 A PLUS SIGN,

FPPTWO /SUBTRACT 2 AND SEE

GETM /IF ITS A MINUS SIGN,
GETCSP /SEE IF ITS A SPACE

GEYCLP /AND LOOP IF IT 18,

MCRTP?7 /RECALL THE SIGN,

MCRTP1 /AND FQRCE IT IN,

GETCOL /AND THEN EXIT,

FPPONE /MINUS ONE FOR THE SIGN WORD,
o4 /SKIP PAST THE CRAP,

FPPONE /PLUS ONE,

GETXX, 4 /1F X 1S ALREADY SET, EXIT,
i /ELSE RESET SWITCH,
GETCLP»~1 /AND LOOP,

PCON



8395
RIS
4397
wele
VEB
8332
Q312
@314
WLy
2316
a3L7
vade
vady
9322
W32}
8324
0deh
" RPL.
YY)
QA3
3331
RV
¥333
LRRY
2338
V336
387
Wdaw
BV éy
Y-V
0343
4344
03d4h
2348
2347
8350
U35y
@i3se
0393
9334
8355
8356
Y57
B36¢
P36y
"EY- ¥
0363
ELY]
2365
2366
w367
wdze
8371
372
4373
Q374
B375
376
PRY ¥
Vavw
eyl
ET¥

RN NN NANNNANNYNNN NN ANNNNNNYN NN N

NSNS NSNS

“CON,

PRACK,

/
/
/
/

PMINULS,

COPYRIGKHTY 19714

DIGTIYAL EGUIPMENT CORPORATION

146 MAIM STREET,

MAYNARD, MASSACHUSSETTS,
¢1754

WPITTEN BY JACK BURNESS,

EJECT

JA R /JENTRY BPOINT FOR P CONVERSION,
FSTA MCRTPH /SAVE IYT AWAY,

FLDA PTOTAL /RECALL TOTAL NUMBER OF SPACES,
JSA MCPUTC /AND PUT IN HIS BUFFER

FLDa MCRTFA /BET M1S NUMBER AGAIN,

JLT PMINUS /WRERE TO 60 IF MINUS TO FIGURE
FLDA PTOTAL /RECALL THE TOTAL,

FSyn FMCH /3UBTRACT FOR EXPONENT,DECMIL PO
FSUB PAFTER /RKEMOVE EXTRA GARBAGE AFTER POIN
JLT PSTARS /IF IT wWwoN T FIT, GIVE STARS,
J8a MCLBILK /IF EXTRA ROOM GIVE SPACES,

FLDA MCRTPB /GET THE NUMBER AGAIN,

Jsa MCCPMS /GIVE MINUS SIGN IF NECESSARY,
FLDA MCRTPS /RECALL NUMBER

JSA MCDIGC /JCONVERT 1T,

Fi.DA MCRTR7 /GET THE EXPONENT

FSUR FPPONE /SUBTRACT QONE FROM IT,

FS5Ta FCRTPS /AND SAVE FOR MCPEXP T0O USE,
FLDA FPPONE /PRINTY NNE DIGIT NOwW,

J5A MCFRTOD

JSA MCPDOT /GIVE THE DECIMAL POINT,

FLDA PAFTER /GET NUMBER OF DIGITS AFTER
JSa MCPRTD /AND PRINT THEM,

JSA MCPEXP JFINALLY PRINT THE EXPONENT,

JA PCON /AND KRETURN,

FLDA PTOTAL /IF MINUS SUBTRACY ONE FOR THE 8§

FSUR FRPPONE



3443
Va4
DY L]
0eve
vwaa’
dale
valLt
0412
d413
d4i4
vé1d
A416
haly
ga2e
vazy
VLYY
waay
V424
0425
0426
ga27
2430
Q451
8432
VLK)
Y KY
véeds
Y RY.
0437
P44
a4y
va42
B443
vh4é
04dad
vdd4b
447
2450
Q451
d4a52
FY LR
YT
425
¥as6e
2457
Q480
VALY
Vo2
¥403
g4da
Vaeb
WeoHb
0407
0é’e
"YYR
vaye
var73y
va’a
Qe75
d476
Y Y
abve

M ANAY Y L O S Y

TYPE,

TN N\

STARS,

W™ NN NS NN AN

™M N NN

JA

Ja
FSTA
FILA
F3TA
FSTA
F.DA
J8A
F5TA
F.DA
J3A
FSTA
Ja

JA
Je T
JAaL
ALN
FNORM
Ja

FLDA
J8A
Ja

oy
- = a
TS

$
1FREF

FBACK

[ ]
MCRTPS

PTOTAL
PAFTER
MCRTFY
PTLIT
RAFTER
MCRTPE
RTLIT
PTOTAL
PTYPE

[ ]
PTYPE
PTYPE
e

PTLIT

PTOTAL
MCETAR
PCON

ETYPE

/AND GO IN AND FIGURE IT OUT,.

/8ETS UP THE CONVERSION PROCESS,
/SAVE FOR A BECOND,
/CLEAR TOTALS AND AFTER,

/RECALL TRAYLING PLACES,
/18 1T 0K?

/YEP, STORF AWAY,
/RECALL TOTAL?

/18 1T OK?

/YEF,

/RETURN NOW,

/ARGUMENT CHECKER,
/1F MINUS EXIT,
/IF T00 BIG EXIT,
/ELSE FIX IT,

/AND FLOAT 1T,
/RETURN NOW,

/GET THE TOTAL NUMBER PLACES
/AND GENERATE STARS,
/NOW EXIT,

JEXPON+ +LEADING*MISC,



854}
voue
A% 3
Wova
voud
0506
"R W4
v51¢
vo11
woh12
PEBR
wdl4
2518
d516
RN
vo2w
"EP3)
vwhaz
2523
0524
oRs
W56
"L P¥)
4539
VERD
4532
BHIS
¥H34
ehaks
PR
2537
840
Wdé
4542
ah43
po44
545
"EXT ]
0547
a45%¢e
2551
4532
2553
w554
whHss
W56
2587
A86p
2561
0562
2563
0b64a
A568
2566
0567
2570
d571
0972
ad73
0o74
VYA
0576

L N R T S S e S S O O N S Y S S S S O SN

M™M N™M N ™™

T N N NN

COPYRIGHT 1971

PIGItAL EQUIPMENT CORPQORATION
146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,

01754
WRITTEN BY JACK BURNESS,
EJECT
E « CONVERSION ROUTINE,
JA . /CONVERSION ENTRY, ACeNUMBER, BA
FSTA MCRTFA /3AVE NUMBER AWAY,
FLDA ETOTAL /GET TOTAL NUMBER OF SPACES FOR
JSa MCPUTC /PUT 1T IN WIS BUFFER,
FLDA MCRTPA /RECALL HIS NUMBER,
JLT EMINUS /178 MINUS, FIGURE FOR SIGN,
FLDA ETOTAL /RECALL TOTAL NUMBER OF SPACES,
FSUB EMC7 /DEDUCT FOR SPACES,.,E,ETC,
FSUB EAFTER /SUBTRACT PRECISION DIGITS,
JLT ESTARS /WONT FIT, GIVE S8TARS,
JEa MCLBLK /PRODUCE NECESSARY NUMBER F BLAN
FLDA MCRTF® /RECALL MAGIC NUMBER
JBA MECCPMS /GIVE MINUS SIGN IF PRESENT,
JSA MCPDOT /PRINT THE DECIMAL POINT,
FLDA MCRTYPS /RECALL THE MAGIC NUMBER,
JSaA MCDIGC /CONVERT IT,BA8Y,
FLDA MCRTPY /GET THE EXPONENT,
FSTA MCRTPS /SAVE FOR A SECOND,
FLDA EAFTER /GET NUMBER OF PRECISION BITS,
J54 MCPRTD /PRINT DIGITS,
Jsa MCPEXP /PRINT EXPONENT,
JA ECON /AND RETURN NOW,

0,0



0877 EAFTER, 0,0

0691 /

0642 /

vedd /

LY EMINUS, FLDA ETOTAL /ALLOW ONE PLACE FOR MINUS SIGN,
06as FSUB FPPONE /CHOP OFF.,

26986 JA EBACK /GO BACK INTO IT,BUBBY,

vedy /

0612 /

1381 /

0612 /

0613 EYYPE, JA ° /ROUTINE TO SET UP CONVERSION,
0614 FSTA MCRTRE /3AVE TWE TOTAL NUMBER IN A TEMP
615 FCLA /NOW CLEAR OUT BOTH DIGIT COUNTS
8616 FSTA ETOTAL

8617 FSTA EAFTER

0620 FLDA MCRTPY /GET THE NUMBER AFTER,

1.7 3] JSA ETLIT /CHECK IT,

0622 FSTA EAFTER /STORE BACK,

D623 FLDA MCRTPS /RECALL TOTAL

624 JSA ETLIT /CHECK IT,

"1-¥1.] FSTA ETOTAL /SAVE 17T, BUBBRY,

626 JA ETYPE /RETURN,

0627 /

0o 30 /

¢631 /

0032 EYLIT, JA v /ENTRY POINT,

9632 JLT ETYPE /RETURN IF NOT POSITIVE,

0634 JAL ETYPE /RETURN IF TOO BIG,

We3s ALN 2 /FIX 1T UP,

3636 FNORM

TIXY] JA ETLIT /AND RETURN NOW,

2640 /

1Y} /

6042 /

0643 ESTARS, FLDA ETOTAL /GENERATE STARS WHEN REQUIRED,
¥644 J8A MCSTAR /BY CALLING THE STAR ROUTINE,
G645 JA ECON /AND THEN RETURN,

2646 /

w647 /

vbsp /

06514 /

V652 /

0633 /

0054 /

0o58 /

9656 ]

w657 1FREF FCON

2680 /

466} /

4682 /

0663 /

664 /

4605 /

46066 / F C 0 N

“bé? / - - - -

w679 /

2671 /

ae72 /

wer3 /

we7e /



ez
ve76
677
9740
8744
a702
2723
a7¢4
4765
8746
d74y
v7lé
8741
YRV
4713
w714
9710
YR
e’
b740
8724
W7ee
w7ed
v/34
¢72%
w’726
a7e7
A7
a734
0732
v7383
0734
@748
a736
9737
w740
4744
a74%
2743
v744
47458
4746
ar47
87 9¢
4754
wy5e
a753
B754
ar75%5%
756
4737
4708
2761
w762
8793
2764
8165
0766
"RA-Y
87708
@71
0772

W™ AMNN N N NN MNNNNN A NN,

EJECT

TIW NN N NN NN N

FCON, JA
LOX
F8TA
JGE
L.0X
JSA
FLDA
JSA
FLDA
JGE
FCLA
FSTA
XTA
FSUB
FSUR
FADD
LT
JSA
ADDX
XTA
JSA
FLDA
JSA
JSA
FLDA
JGE
ATX
FLDA
FNEG
ATYX
JEO

/
FCONLP, FLDA

COPYRIGHT 1971
DIGITAL EGUIPMENT CORPORATYION

146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,

" WRITTEN BY JACK BURNESS,

[

wis2
MCRTPJ
o*4
2,2
MCDIGE
FTOTAL
MCPUTC
MCRTP7
o*d

MCRTP2
2
MCRTP2
FAETER
FTOTAL
FSTARS
MCLBLK
112

2

MCCPMS
MORTPZ
MCPRTD
MCPDOT
MCRTP?
FCONDK
2

FAFTER

2
FCON

MC260

21754

F TYPE FORMAT CONVERSION ROUTINE,

/ENTRY,

/SET FOR NO MINUS SIGN,

/BTASH AWAY,

/CHECK IT NOW,

/YER, AGCCOUT FOR THE MINUS SIGN,
/CONVERT THE AC NOW,

/PUT TOTAL NUMBER PLACES IN BUFF

/GET THE EXPONENT,

/ONLY INTERESTED IN PLACES
/BEFQRE THE DECIMAL POINT,

/AND SAVE IT FOR A SBECOND,
/RECALL MINUS SIGN OR NOT,
/SUBTRACT OFF RLACES BEFORE DECI
/SUBTRACT OFF PLACES AFTER DECIM
/ADD IN TOTAL NUMBER OF PLACES A
/WONT FIT, GIVE 8TARS,

/GIVE LEADING BLANKS NQW,
/INCREMENT INDEX 2, NOW =1 OR @
/NOW MOVE SIGNED TO AC,

/GIVE A MINUS SIGN IF DESIRED,
/RECALL NUMBER OF DIGITS BEFORE
/PRINT THEM,

/GIVE A DECIMAL POINT NOW,
/RECALL REAL EXPONENT,

/WE RE  DOING ALRIGHT,

/178 NEGATIVE, SET UP TO PRINT L
/DONT FORGET ABOUT TOTAL AFTER,

/ALSO SAVE THIS IN A COUNTER,
/1F NON AFTER, EXIT,

/PICK UP A "ph



ar73
@774
8778
6776
@777
1000
1001
icdue
1043
1044
1008
{eve
1697
1010
1011
1012
1213
1014
1048
INSRY)
1917
16ae
10214
{022
1823
1024
102%
1026
127
1030
1041
YR Y]
1033
1034
1035
1036
1037
1040
104}
10472
1043
LY
1045
1046
1047
10%9
1051
1892
1653
1034
1udd
1056
19357
1u6¢
o914
1002
1063
1004
1066
1066
1067
1070

MR M RN MTEEN W
»
"
-
™m
T
-

A S S S .

J54A
JUN
Ji

J N
XTA
FNEG
JA

FinDa
J5a
Ja

Ja
FSTA
FOLA
FBTA
FSTA
FLDA
JSa
FSTA
FLDA
JSA
FSTA
JA

JA
JLT
JAL
ALN
FNORM
Ja

FLDA
JSA
Ja

E‘.ﬂ
1Y

s
IFREF

MCPUTC
at4,0+
FCON
FCONLP,2¢
2

a4

FAFTER
MCPRTD
FCON

L
MCRTPE

FAFTER
FTOTAL
MCRTPY
FTLIT
FAFTER
MCRTPE
FTLIT
FTOTAL
FTYPE

FTYPE
FTYPE
0

FTLIT

FTOTAL
MCSTAR
FCON

McpDlGe

/PUT IT INTO THE BUFFER,

/CHECK WHETHER END,

/17 18,

/8TILL SKIPPING,

/RECALL SPACES LEFTY

/MAKE INTO POSITITVE TYFPE NUMBER
/AVOID BAD LOAD,

/RECALL NUMBER AFTER DECIMAL PO
/PRINT THEM,
/AND EXIT NOwW,

/SET UP ENTRY,
/8AVE TOTAL FOR A BECOND,
/RESET BOTH TO ZERO,

/RECALL THE AFTER PART,
/TEST 17

/AND STORE IT AWAY
/RECALL TOTAL

/AND RETURN,

/LITTLE CHECKER,
/1F NEGATIVE EXIT,
/1F T0O BIG, EXIT,
/FIX 1T,

/AND FLOAT 1IT,
/AND RETURN,

/GIVE STARS 1F NECEBSARY,

/AND RETURN



1871
1672
1073
1074
1078
L0776
1077
1ide
{194
11v¢
1123
1144
1199
1146
1147
1410
it
1142
1413
11la
1115
1116
1347
ji1de
112}
1122
1483
1124
1428
1126
1127
$11dp
11314
1132
11393
1334
31135
1136
1137
114¢p
1141
1142
1143
1144
114s
1146
1147
1150
1134
1132
1153
1154
1155
1196
1197
1100
1104
1102
1103
1154
1108
1106

A S Y S S A S Y S S S S Y O O O N
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A S N

W™ N NN,

COIGE,

COPYRIGHY 1871
DIGITAL EQUIPMENT CORPORATION

146 MAIN STREET,
MAYNARD,

WRITTEN BY JACK BURNESS,

EJECT

MASSACHUSSETTS,

21754

THIS ROUTINE 1S CALLED BY A JA WITH THE NUMBER IN THE FA
TO RETREIVE ACTUAL DIGITS THE ROUTINE MCGETD 18 CALLED,

JA
JGE
FNEG
FSTA
FCLA
F8TA
LDX
FLDA
JAL
ALN
FNORM
Fsue
JEG
FLDA
Fsus
JGE

EJECT

n*3
MCRTPS

MCRTP7
"12.1
MCRTPE
MCTOOB
2

MCRTPE
MCEXAC
MCRTP6G
MC1

MCTOQB

/RETURN GDES MERE,

/TAKE THE ABSOLUTE VALUE BY NEGA
/FAC YF ITS NEGATIVE,

/STORE AWAY IN MY WORKING REGIST
/CLEAR THE AC SO WE CAN RESET TH
/TAP OUT THE EXPONENT,

/8ET UR INDEX COUNY FOR THE NONw
/REGET THE MAGIC NUMBER QF THE C
/178 700 BIG YO FIX,JUST DO BRUT
/FIX THE AC,

/THEN FLOAT IT AGAIN,

/18 1T AN EXACT INTEGER,

/YES, DO THE EXACT CONVERSION,
/REGET WIS NUMBER,

/15 1T GREATER THEN 1,7

/YEP, GOT TO WQORK DUR WAY DOWN

THIS RQUTINE CONVERTS THE NUMBER IF ITS LESS THEN 1|,



1167
1170
1174
1172
1173
1174
1175
1176
1177
1200
1204
1202
1243
1204
12056
1206
1247
121e
1211
1212
1213
1214
1215%
1216
12147
122¢
1224
1222
1223
1224
1225
1226
1227
1232
1231
1232
1233
1234
123%
yede
1237
je4dg
1244
1242
1243
1244
1245
1246
1247
1250
1251
12582
1253
1254
1255
125¢
1257
1260
1261
1262
1263
1264

MeilLOP,y

MCGRTO,

S S S O N O N

cT00B,

MELESO,

™ RN NN N NN

FLDA
Fsye
JGE
FLDA
FEMULM
FLDA
FsuB
#8TA
JXN
JA

S0 N (REGET THE NUMBER,
MC2TAB+35=30000,4 /COMPARE AGAINSY GIVEN EXPONEN

MCGRTO /173 GREATER THEN EXPONENT, DONT
MCITAB+36=300020,1 sUPDATE THE NUMBER WE RE WORKI
MCRTP6 /BY DOING A MULT TO MEMORY,
MCRTP? /AND UPDATE THE EXPONENT ALSO,
MC3ITAB+3630000,1 /SUBTRACT OFF CORRECT NUMBER
MCRTR7 /AND STORE AWAY,

MCLLOP, 1+ /AND LOOP TO TRY NEXT EXPONENT
HCOUN /WE ARE DONE NOW, CLEAN UP 4 BIT

THIS ROUTINE PROCESSES A NUMBER IF ITS
GREATER THEN {,

FLDA MCRTPE /REGEY THWE NUMBER

F8uB MC1TAB+36=30000,1 ¢TEST AGAINST EXPONENT,

JuT MCLESO /173 LESS THEN EXPONENT, $Q AVOI
FLDA MCRTPE /NOW FIX UP THE NUMBER,

FDIV MC1TAB+36-30000,1 /BY DIVIDING BY THE CORRECY TA
F8TA MCRTP6 /STORE AWAY NOW,

FLDA MCITAB+36=~30000,1 /ALSO UPDATE THE EXPONENT COUN
FADDM MCRTP7 /TAP BACK INTO MEMORY,

JXN MCTOOB, 1+ /AND LOOP AROUND TILL DUNE,

FLDA MCRTP6 /WE NOW MUST 00 ONE MORE CORRECT
FOlv HC10

F8TA MCRTP6E /AND NOW STASH BACK,

FLDA FPPONE /AND NOW CORRECT THE EXPONENT,
FADDM MCRTP?7 /FOR THE EXTRA DIVIDE,

FLDA MCLIRRT /SET UP POINTER FOR DIGIT FRODUC
FSTA MCDOY

FLDA MCRTPE /REGET THE CONVERTED NUMBER
STARTD /G0 INTO DOUBLE FOR A SECOND,
$TA @ /JAM THE LOW 12 BITS INTQ AN IND
BTARTF /GET BACK INTO SUPER MODE,

ATX 0 /NOW GET THE INDEX REGISTER AS A
JEG MCDIGC /IF 118 ZERO DON T BOTHER FUDGI
FLDA MCFUD /CORRECT WITH A FUDGE FACTOR,
fFADDM MCRTRE /AND STORE BACK,

A MCOIGC /AND EXIT FOR NOW,

MCIPRTa,w} /REMEMBER AC IS8 A THREE WORD GQUA
VA MCRES!Y

EJECT

YWIS ROUTINE CONVERTS NUMBERS IF TMEY ARE AN EXACT INTEG
IT MAY BE REMOVED AT ANY TIME,



1205
31
1e07
127@
1271
1¢72
1273
1274
1275
1276
1277
13de
1341
13d¢g
1343
1344
1348
1340
1347
1310
1311
1912
1349
1314
13158
l3le
1917
Lean
1321
IRCP 34
1343
1324
145
1026
1827
1390
1331
1392
1333
1394
13358
1336
1337
134¢
1341
1342
1343
1344
1945
1346
1347
1392
1391}
1352
1353
135%4
1355
1356
13957
1380
1361
1362

TN N N AN NN N N NN ~ WM™ N NN

A A

TN NN NN

FLDA MC2PRT
FSTA MCDO1L
FLDA MCRTPS
JEG MCEXEX
LDX "1@.1
FLDA MERTRPS
FDIV

ALN 2
FNORM

JNE MCFOUN
JXN MCELQP, 1w
XTA 1

FNEG

FSUR FFPONE
F8TA MCRTP?
JA MCDIGC
ME2PRTE,»1

JA MCRES2
EJECT

/RESET THE SWITCH FOR THE EXACT
/AND STORE AWAY,

JRECALL THE NUMBER,

/1F LERO EXIT IMMEDIATELY,

/SET FOR A COUNT QF 7 (MOST NUMB
/GET THE NUMBER AGAIN,

MCATAB+30=30000,1 /TEST THE RANGES,

JFIX 1T,

/THEN NORMALIZE 17,

/178 NON=ZERQO, WE VE GOT TME COR
/XKFEP LOOKING FOR(THWIS LOOP CAN

/GET THE INDEX IN THE AC,
/PLAY WITH IT,

/ADD IN A FUDGE FACTOR,

/AND SAVE IT AS QUR EXPONENT,
/AND EXIY FROM THS ROUTINE,

/REMEMBER THRE WORD ARITHMETIC,
/SECOND CONVERTER,

TWIS ROUTINE ACTUALLY GETS A OIGIT AND MAKES IT A NUMBER

FADD MC26Y
JA .
MCDOLs =4

JA .

FLDA MCRTRE
FMUL, MCiw
F3Ta MCKTP&
ALN 4
FNCRM

FNEG

FADDM MCRTPG
FNEG

JA MCGET4

/EXIT 18 TO MERE, 80 IT FALLS TH
/ENTRY,

/THIS CORRECTS FOR THE THREE wOR
/THIS INSTRUCTION I8 OVERLAYED,

/GET MY NUMBER,

/BOP UP BY {2 TO GET NEXT DECIMA
/AND STORE IT AWAY NQOW,

/FIX THF AC NOW,

/AND LLEAVE IT NORMALIZED,
/NEGATE THE AC,

/THEN UPDATE THE NUMBER,

/AND FINALLY RESTORE IT TD 178 P
/AND RETURN WITH IT IN THE AC,



FRVIR ]
1364
1365
1360
1367
1370
1371
1372
1373
1374
1375
1376
1377
1420
14214
1422
1443
1404
14985
1446
1427
1410
1441
1412
1413
1414
1415
1416
1417
1420
142
1422
1422
1424
1425
1426
1427
1480
1434
1432
1433
1434
143%
1446
1437
144
1441
1442
1443
1444
1445
1446
1447
1450
14514
1452
1459
1454
1455
14%6
143
14060

/
/
/
/
/
/
/
M

CRES2,

cPuTC,

MEBLK,

N NN W

FLDA
JEQ
FsuB
F8TA
FLDA
EDIV
AT
T
FNEG
FMUL
FADDM
ITA
o A

LJECT

MCRYP? /GET THE EXPONENT,

MCGET4 /1F 1TSS @ RETURN NOW,

MCa /SUBTRACT ONE FROM 1T,

MCRTP7? /AND SAVE FOR NEXT TIME AROUND,
MCRTPG /RECALL MY NUMBER,
MCATAB+25»3020202,1+ /CHOP DOWN ANOTHER NCOTCH,

Q /SAVE FOR A SECOND,

(% /AND RECALL IT INTEGERIZED,

/AND REMOVE IT FROM MCMYNU,
MC4TAB+25=-30200,! /BY MULTIPLYING IT BY TO CORRE

MCRTPS /80 THAT THE CHOPPING PROCESS CO
] /FINALLY RECALL THE CORRECT DIGI
MCGETA4 /AND RETURN

THIS RQUTINE INSERTS ONE CHARACTER INTO THE BUFFER (A3 P

o
F8TA
FLDA Y
FSTA
FLDA
LN
FSTA
FLDA
FSTA I
S§TARTD
FLDA
FADDM
STARTF
oA

0'
¢

¢

/STANDARD CALL,

]
MCRTPS /STORE AC FOR A 8ECOND,
MCRTPB /GET THREE CHARACTERS NOw,
MCBLK /8TORE IN THE MIDDLE OF A LITTLE
MCRTPS /RECALL ARGUMENT
2 /FIX 1T,
MCBLK®»2 /PLACE IT RIGHT AMWEAD OF PREVIOQU
MCBLK /%0 ONE CHARACTER OVERLAPS,
MCRTPB /FINALLY STORE BACK TKWREE CHARAC
/NOW WE MUST UPDATE THME POINTER,
MCMAGIC /ADD IN THE MAGIC NUMBER,
MCRTPB /UPDATE POINTER
/RETURN T0O SUPER MODE,
MCPUTC /AND EXIT,

/FIVE WORD BLOCK FOR CHACTER SCH



14614
1402
1462
14064
1403
1466
14067
1470
1471
1477
1473
1474
1475%
1476
1477
{9540
1541
154¢
1943
1844
1525
1546
1547
13910
1911
1512
1213
1514
1519
1916
1517
{520
1621
1522
1823
1524
1525
1526
1827
1930
1931
1542
15383
1534
19588
18536
1837
1549
1541
1542
1543
1544
1845
1946
1647
1830
15651
1552
1553
1854
1558
1656

CSTAR,

MeSLOP,

/
/
/
/
/
/
/
/
MCLBLK,

mEBBLP,

TN NN VN NN

CFEXP,

MeGPLS,

MCCPL2,

EJECT

JA
JLE
FNEG
ATx
FLDA
J8A
JXN
JA

Ja
JLE
FNECG
ATX
FLDA
JSA
JXN
JA

Ja
FLODA
JSA
FLDA
J8a
FLDA
JGE
JSaA
FLDs
FNEG
JA
FLDA
JS4
FLDA
FADD
JSA
Jsa
FLDA

MCSTAR

1

mces2
MCPUTC
MCSLOP, 1
MCSTAR

*

MCLBLX

¢

vraae
MCPUTC
MCBELP,Q¢
MCLBLK

MO
MCLBLK
MC3e5
MERPUTE
MCRTPS8
MCGRLS
MCCPMS
MCRTPB

MCCPL2
MCR53
MCPUTC
MCRTPS8
MC4F
MCDIGC
MCGETD
MC3

/THIS ROUTINE PRINTS "N" PUTS AS
/RETURN IF ZERQ OR NEGATIVE,

/JPLACE NEGATED COUNT INTO AN IND
/A STAR,
/0UT 1T GOES,

JRETURN NOWw,

JTHIS ROUTINE PRINTS LEADING BLA
/1F ZERO RETURN NOW,

/ELSE NEGATE THE AC,

/AND PLACE NUMBER OF BLANKS IN I
/GET A BLANK IN THE AC,

/AND STORE IT AWAY,

/LOOP UNITL DONE,

/THEN RETURN,

/THIS ROUTINE PRINTS THE EXPONEN
/FIRST PRINT ONE SPACE,

/BY CALLING ONE QF QUR ROUTINES,
/THEN PRINT THE E,

/BY CALLING A LOW LEVEL ROUTINE,
/RECALL THE EXPONENT NOW,

/GIVE A PLUS SIGN

/GIVE A MINUS SIGN,

/BYPASS PLUS SIGN,

/THE PLUS SIGN,

/OUTPUT IT NOwW,

/RECALL THE BXPONENT NOW,

/ADD IN 12@@ TQ FUDGE UP THE EXP
/CONVERY IT,

/IGNORE THE (020 DIGIT,

/NOW PRINT THE LAST THREE DIGITS



1587
1560
1361
1562
1963
1564
1568
1566
1567
1570
15714
1972
1572
1874
1875
1576
1577
16de
1684
1642
1692
1604
164%
1646
1647
1610
1611
1642
16413
1614
16458
1616
1617
162¢
1644
1682
1623
1624
1626
1626
1627
1632
1634
1632
1043
1634
10636
1636
1637
1e40
1644
1642
1642
1644
164%
1646
1647
1630
1651
1652
16353
1654

eRPOOT,

CCPHS'

S S N

CPRTD,

MEPRTL,

LS S N N . . O N

4 S G O S S O . O S S SN

tiTAB,

JSa MCPRL /BY GALLING OUR LIYTLE ROUTINE,

I MCPEXP /AND NOW RETURN TO THE CALLER,
Jh . /JENTRY,

FLDA MC258 /GET THWE DOT,

JEA MCPUTC /AND PRINT IT

JA MCPDQTY /AND RETURN NOW,

JA ? /THIS ROUTINE CONDITIONALLY PRIN
JGE MCCPMS /IF NOT NEGATIVE RETURN

FLOA MC255 /ELSE PRINT THE MINUS SIGN,

J8A MCPUTC /AND PRINT IT,

JA MCCPMS /AND RETURN NOW,

JA . /THIS ROUTINE CONVERTS XXX NUMBE
FNEG /NEGATE THE NUMBER FOR THE INDEX
ATX 2 /8AVE IN AN INDEX,

JGE MCPRTD /1F NO PLACES THEN EXIT,

J8A MCGETD /GET & DIGIT NOW,

J85 MCPUTC /PRINT 17,

JXN MCPRTL,2+¢ /LOOP UNTIL ALL DONE,

JA MCPRTD /THEN RETURN NOW,

EJECT

TABLES FOR THE NUMERIC CONVERSIONS,

3245
Ja3o
6320 /1.E512 THE FPP ASSEMBLER CAN T

1523



16355
1626
1637
jé6op
1661
1oog
1663
1604
1605
1666
1667
16/7¢@
1674
167¢
1073
1674
16758
167¢
1677
179@
1721
1702
1743
1744
17¢58
174e
1797
1719
1714
174%¢
1713
1714
{748
17106
1717
1726
1721}
174¢
1723
1724
172%
17¢8
1727
173¢
17314
1732
17383
1784
1735
1786
1787
174¢
1744
1742
1743
1744
$174%
1740
\747
17%e
17951
179%

Mg,

ME2TAR,

/
MeITAB,

/NOR THIS ONE EITHER,

/1.E128 NOY YET, BUT WE RE GETTI

/1TSS AQLRIGHT NOW,

/ 1.Ee812

/ 1.En256

/ 1.E~=128

/ 1»5’64

/ 1|EF32

/ 1.Ewlf

/ 1.5'5

/ 1.E=4



1753
1724
17558
1736
1757
17de
1701
1762
1703
1764
1746%
176¢
1767
1770
17714
1772
1773
1774
1775%
1778
1777
2001
200
2002
2003
2puvaé
Quubd
20dp
_20w?
2eie
vl
2v1ie
2013
2vi4
2101%
V1 8y
2017
Quvap
2u21
k2
2022
024
2025
2026
2027
2vdp
2031
2032
2093
FIRY)
2038
2036
2037
204¢
204éy
2842
2043
YY)
2049
2046
2047
2050

kCY,
/

/
/

MCATAR,

MCeF,

E AL N e O T T S Y N N

tFUD,

rcebu,
reesre,
MC24yv,
MC305H,
meess,
r»c3,

meet6,
meess,

S N N

NN NN NN NN

MNN NN N

2.,

1.
MEMAGICEMCY~]Y
1790200,
ieeava,
1davo,
1400,
{ve,
19,
1.
77508
20p0
enpe
17e,
179.
160,
197,
171,
3,
174,
173,
EJECT
§

IFREF ALOGLQ

BEJECT
AL 0O G 1
- - L] L]

/DIVIDING BY §. 18 RIDICULOUS,
/BUT IT ELIMINATES A SPECIAL CAS

/MAGIC FORMAT FUDGE CONSTANT,

/THESE ARE REALLY OCTAL NUMBERS,



2031
2¢32
PN
2¢ne
2¢55
2036
2057
Lo
2e6y
200
2¥63
PIA-Y
2uod
PLE-1]]
2007
PLRA
207}
ee’?
P A
de/a
2075
2076
Qu’?
214¢ EJECT
2141
214¢
2193
194
2145
24146 LOG1e, JA& . /THIS ROUTINE wWILL TAKE THE LOG
¢147 JSA ALOG /0F THE ARGUMENT,

eile FMUL ALOGIC /CORRECT FOR THE LOG BASE E,
a1t JA ALOGL® /AND RETURN,

it /

211 /

2i1¢ /

2115 ALOGLIC, 7777 /FUDGE CONSTANT,

2lie 3362

2117 6754

elee
12}
2122
21ied
2124 ¥

21¢% IFREF SORY
2140
2427
2130 EJECT
2191
213¢
2133
FARY]
21395
diab
2137
¢l
2141
242
2143
214¢
¢14%
2146

COPYRIGHT 19871

DIGITAL EQUIPMENT CORPQRATION

146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,
21754

WRITTEN BY JACK BURNESS,

N RN N MR RN M Y O NN NN NN NN N NN SN N

NN N NN

AN NN

~N N

COPYRIGHT 1971
DIGITAL ENUIPMENT CORPQORATION
140 MAIN STREET,

RN NN NN N NN NN NN N



2147
21%0
2151
2152
21953
FER-T!
2155
2196
2157
¢16¢

161
2162
24163
2104
2168
2166
2167
2i7e
217
R17%
2173
e17¢
2178
2176
2177
22d0
224}
2242
2223
2294
2245
2206
2297
el
2e¢11
2212
2213
2214
2e1d
2216
2217
2220
2221
2222
2223
2224
2225
2226
2227
2230
2231
2232
2233
2234
2238
2236
2237
2240
2244
2242
2243
2244

A R L e S S O N S Y

N AR S S L S Y OO O O O N

BRYOK,

SQRTYBK,

MAYNARD,

WRITTEN BY JACK BURNESS,

EJECTY

MASSAChUSSETTS,

01754

THIS 18 THE SQUARE ROCT PROGRAM,

YHE ARGUMENT I8 WRITTEN IN TME FORMI

XuF4(2wr2B)

WHERE Q<X«|

SQRY(X) 15 THEN CALCULATED AS SQRT(F)w2wwi

SQRTCEX) 1S CALCULATED BY & LINEAR APPROXIMATION, .THE NAT
WHICH ON wWHETHER 1/4«<F«1/2 OR 1/2<«F«y,

FOLLOWED BY TWQ ITERATIONS OF NEWTON METHOD,

MOTES ENTRY IS NEAR END OF ROUTINE,

FSTA
FLDA
FSTA
FLDA
ALN
JEQ
FNORM
FSUB
FDIV
FSTA
ALN
FNORM
FSUB
FMUL
JGE
FNEG
ATx
F8UR
AN
FSTA
FiDA

SQRTEX+]
SOKTL3
SORTEXw=2
SQRTEX

2

SQRTSC

FPRONE
FPPTWO
MCRTP1Y
2

MCRTPY
FPPTWO
ot

1

FPPONE

2
SQRTEX=1
MCRTP{

/SAVE NUMBER AWAY FOR A SEGOND,
/GET A RIGHMT ADJUSTED 13 IN THE
/STORE AWAY RIGHT AMEAD OF THE F
/NOW RETREIVE THE EXPONENT AS MWI
/CHOP OFF CRAP,

/1S IT EXACTLY ZERO? IF 80, SPEC
/NORMALTIZE 1IT,

/NOW SURTRACT ONE FROM IT,

/CHOP IT IN HALF NOW,

JAND SAVE §1/2 EXP IN A TEMP,
/NOW FIX THE EXPONENT,

/AND NORMALIZE IT YO REMOVE UNDE
/NOW SUBTRACT OFF EXTRANEOUS BIT
JEXPAND IT AGAIN ([FAC =22 OR =11,
/MAKE SURE IT$& POBITIVE,

/NDW MAKE IT @ IF NO BIT OR #f I
/SAVE IN AN INDEX,

/SUBTRACT ONE TO MAKE IT w={ IF N
/AND NOW SHIFT IT RIGHWT,

/AND SAVE 1T OVER THE OLD EXPONE
/RECALL OLD PARTY



22498
224
2247
2230
2251
22952
2293
22354
249%
2236
2237
229y
2¢ol
2262
2203
ry¥i.x!
2¢08
2206
2287
e’y
2271
2272
2273
2274
2ers
2ele
ee’?
2320
2391
FAY/P]
2333
2344
23d%
2346
2347
adie
2311
e3la
2313
2314
2315
2316
2317
2320
2321
PRYY
232
edea
2325
23206
2327
233¢e
23314
2332
2333
2394
2335
2336
2337
2349
234y
2342

~

NN N

L2 N N

ALN
FSTA

FLDA
F3Ta

FMUL
FADD

FSTA
FLDA
FDIV
FADD
FDIV
FSTA
FLDA
FOIV
FADD
FSTA

STARTD

FCLA
FSTA
FLDA

FADDM

S8TARTF

FLDA

JA
J6T
JEG

TRAPT

JA

Fsug
FSTA
FNEG
JA

Jaee

2240

¢ JFIX 1T UP, NOW,
MCRTP1 /AND STORE IT BACK FOR LATER USE

SURTEX IS NOW §/4 «X<

SARTEX+1 /RECALL NUMBER,

MCRYP2 /SAVE IN A TEMP,

SORTSY, 1 /JMULTIPLY BY CORRECY CONSTANT,

SOGRTS2,1 /AND NOWw ADD IN CORRECT CONSTANTY

NOTE: INITIAL APPROXIMATION DEPENDS ON WHETHWER X

172X«

MCRTPI /SAVE IN A SECOND TEMP,

MCRTP2 /RECALL INITIAL,

MCRTP3 /CALCULATE X(@B)/sX(Y)

MCRTPY /XCL)eX () /X (1)

FPPTWD /472X (1) +Xx (@Y /X (1))

MCRYPJ /SAYE AGAIN, NOW X(2)

MCRTP2 /RECALL ORIGINAL,

MCRTP3 /X (Y /X (2)

MCRTPJI AX(2)+X (@) /X (2)

SORTEX+1{ /NOW STORE AWAY FOR FINAL EXPONE
/ZERD MIGH ORDER EXPONENT PART,

SORTEX=1

MCRTP1 /JRECALL MODIFIED EXPONENT,

SORTEX /UPDATE FRACTIONAL EXPQNENT,
/RETRUN TO FLOATING MODE,

SARTEX»{ /PICK UP THE ANSWER,

AND RETURN,

/SQUARE ROOT ENTRY AND EXIT,

SORTOK /1F GREATER THEN @ PROCEED,

SORT /T1F TERO JUST RETURN,

3 /1F LESS THEN @ GIVE A TRAP

SORT /BYE BYE,

FPPONE /SPECIAL CASE FUDGE,

MCRTPY /SET EXPONENT ADD ON TO =i,
/AND SET ODD BIT ON,

SORTBK /AND GD BACK UP,

/1F BETWEEN 1/4 & 1/2

/1F BETWEEN 1/2 & 1



2343 [}

2344 /

234 $aRTS2, Y777 /1F BETWEEN 1/4 & (/2
2346 #3327

2347 T772

23% $777 /1F BETWEEN (/2 & |
2351 3300

FRL VA 4]

2353
FARY]
2325
2356
23357 ® /THE MANTISSA ND EXPOENT DIDDLE
236p |
2961 SQRTEX, @
2362 R
2383 SORT13, 2
2364 )
2365 {
2366 /

2367
2370
2371 ;]

2372 [FREF ALOG
2373
374
2378
2376
2377
24de
44491
2492
4403
2444
2495
2496
2447
2410
2411
edla
2413
2414
2415
2418
2417
2420
2421
2422
2423
2424
2429
2420
2427
Q430 EJECT
243y
2432
2433
2434
243%
2430
2437 LOGOK, LDX v{,0 /8ET UP FOR POSITIVE SIGN,
2442 FSTA MCRTRY /SAVE IN A TEMR,

A S L S

3 /PHONEY EXPONENT PATCH,

- N

SOPYRIGHT 1971

J1GITAL EQUIPMENT GCORPORATION

146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,
21754

WRITTEN BY JACK BURNESS,
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2441
2448
2443
2444
2445
2446
2447
2499
2431
2432
2493
2454
2458
2456
2457
24060
24351
4o}
2462
2464
2405
2406
24867
2471
2471
2472
247y
2474
2475%
2476
2477
252
PET R
2542
PAYK)
2544
LYL)
2546
597
enie
2511
292
25813
2514
2515
2816
25147
2520
2321
2522
2823
2924
2525
2526
2527
PARY)
2531
259¢
2533
2534
2935
2596

ALOGST,

ALOG,

ALOGY,

W™ NN NN NNN N,

Fsun
JEG
JGF
FlLOa
FOIV
FSTa
LNx
JA

FLDA
FOIV
FSTA
FLDA
FS8TA
FSTA
FLDA
FNORM
FMUL
F8TA
FLDA
FSTA
FLDA
FSTa
FLDA
FSUB
FSTA
FMUL
FADD
FMUL
FAQD
PMUL
FADD
FMUL
FADD
FHUL
FADD
FMUL
FADD
FMUL
EAND
FMUL
FaDD
JXN
FNEG

Ja
6T
JEG
YRAPY
JA

TRAF7
JA

FPPONE
ALOG
ALOGST
FPPONE
MCRTPY
MCRTPRY
a,0
atd

MCRTPY
FPPTWO
ALOGTM
ALOGMG
ALUGTM=3
ALOGTM+ 1
ALOGTM=Y

ALDGER2
MCRTP2
MCRTP1
ALOGTM
FPPPI2=2
ALOGTM=2
ALOGTM
FPPONE
FYCRTPY
ALOGLE
ALOGL7
MCRTPY
ALOGLS
MCRYPY
ALOGLS
MERTPY
ALOGL A4
MCKTPY
ALOGL Y
MCRTPY
ALOGLZ2
MORTPY
ALOGL Y
MCRTPY
MURTPYZ
ALOG,»

ALOGOK
AL0GY
6

ALOG

7
ALOG

/KNOCK 0OFF ONE,

JIF ZERD EXIT, LOG(1)=0
/1F POSITIVE LOG>»n
/NEGITE, INVERT IT,

/BY DIVIDING INTO ONE,

/RESET SIGN TO NEGATIVE.
/AVOID USELESS LOAD InSTRL,TION,

/RECALL NUMBER,

/CUT IN HALF,

/PREPARE FOR EXPONENT DIDDLE,

/SET THME EXPONENT OF THE EXPONEN

/80 THMAT NORMALIZE wiLL DO JOBR,

/AND ALSO ZERO OUT LQw ORDER PQA

/RECALL THE NUMBER

/NCRMALIZE IT,

/NOW MULITPLY EXPONENT BY LOG E

/AND SAVE IT FQOR A SECOND,

/RECALL THE NUMBER AGAIN,

/STORE IN THE TEMPORARY WORKER,
/RECALL WORD WITH | OW OR

/STORE AwAY,

/RECALL NUMBER WITH AN EXPONENT

/SLUBTRACT AWAY,

/AND STORE

/MULTIPLY BRY THWE CONSTAMNT,

/4D0 IN

/MULT,

/AND 80 ON DOWN THE LINE,

JCORRECT NOW,AQO IN EXPUNENT,
/JEXIT IF SIGN IS Ok,
/ELSE NFGATE IT,

JENTRY AND EXIT,

/1F GREATER THEN @, START DODING
/1F w2 THEN ERROQOR

/LESS THEN @,

/RETURN,

JLERD TRAP,
JRETURN NOW,



2537
2940
¢94y
29542
25%43
2844
2548
2546
2547
2559
25351
2952
2893
2554
2555
2536
2557
2560
2561
2569
2503
2564
2565
2566
2567
2579
25971
2872
2973
2574
2575
25876
2577
d649@
2691
2042
2643
204
2645
2606
2697
dolb®
2611
201¢
2613
dela
26198
2616
2617
26¢0
2621y
PL-V¥]
2623
2024
20625
2626
262/
2630
2641
2632
2633
2634

N N

ALOGTM,

f N N

LOGMG,

LOGLY,

/
ALOGE2,

/
ALOGL 2,
/
ALOGLI,
/
ALOGL4,
/
ALOGLS,
/
ALOGLS,

/
ALQGL?,

/
ALOGLEB,

A S N R YN

/WORKING BPACE FQOR EXPONENT DIDD

Lo

@
13 /CORRECT EXPONENT DIDOLER.

e
X777
7742

e
4613
4414

7777
420@
4100

7777
2847
g3

1776
€113
7211

77768
§835
3301

7778
4746
w771

7774
€236
43pa

7771
4544
1735



26358
2630
2637
2042
b4y
<642
2643
2644
2045
2640
2047
¢63p
26951
2602
P4
€pad
20258
2636
2637
e-1-Y4
2661
2662
PL LR
2664
P{-X-}.]
PL.X-1.)
206867
26/7¢e
2674
2672
PL-RA)
2674
2675
FL.YA-)
e677
PRy
2791
274y
2743
2744
27 4%
2746
¢4y
2714
2741
2712
e713
2714
2715
2716
2747
272¢
272}
2722
2723
2724
272%
2726
2727
2730
2731
2732

~

A O S S O S N O O N N O S S S O N O LS O S S . N

[ N A Y N

INART,

AN N

STNMOD,

IFREF SIN

COPYRIGHT 1971

DIGITaL EQUIPMENT CORPORATION

146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,
Q1754

WRITTEN BY JACK BURNESS,

EJECT

FLDA MCRTP2 /RECALL NUMBER IF TOO SMALE

JXN SIN,d /EXIT IF SAME SIGN,

FNEG /ELSE NEGATE IT,

JA . /CALCULATES THE SIGN OF FaC IN R
LDX 1,0 /8ET SIGN TO POSITIVE,

JGT SINMOD /1F POSITIVE BYPASS FUDGE,

JEG SIN /1F ZERO EXIT,

FNEG /NEGATIVE, NEGATE AC, SIN(=X)me$
LDX 2,0 /SET SIGN YO MINUS,

JAL SINER /1F SIGN CAN T INT, THEN ERROR,
FOIV FPP2P] /REDUCE TO BELOW Tw0D PI,

FSTA MCRTPY /SAVE IN A TEMP,

ALN ¢

FNORM /INTERGIZE IT,

FNEG



2733
2734
2739
2736
2737
274p
274}
2742
2743
2744
2745
2746
2747
27%¢e
273}
2752
2753
2754
2735
2756
2787
2769
2764
2762
2763
2764
2765
27566
7687
Q772
277y
2772
2773
2774
277%
2776
2777
ddvg
kY13
Sg02
3243
Jouvaé
d00d
KY'TT.S
dp07?
dale
011
d0312
3213
3914
Je1s
3016
do17
Jee0
A I'Y§
JpeR
8923
dude
da2y
dpre
de27
030

SINF,

/
3INPF,

DA™ S NN

INCY,

/
SINC7,

/
SINCS,

/
SINC3I,

/
SINTST,

¥ ADD
FMUL
F8TA
FsyB
LT
FSTA
YTA
FNEG
Fsye
LTX

FLDA
F8ys
i T

FLDA
F8uB
F8TA

FLDA
FsuB
JLE
FLDA
FDIV
FaTA
FMUL
FSTA
FMUL
FADD
FMUL
FADD
FMUL
fADD
FMUL
PADD
FMUL
JAN
FNEG
oA

7784
#5801
Teys

7771
%464
6545

7775
@43
tase

teo
£325
tai14

7T
‘eon
eepn

MCRTP1
FPPRPI
MCRTP2
FPPPI
SINP
MCRTP2
)

FPPONE
e

MCRTP2
FPPPI2
SINPP

FPRPI
MCRTP2
MCRYP2

MCRTP2
SINTST
SINABT
MCRTP2
FPPPI2
MCRTP2
MCRTP2
MCRYPY
SINCS

8INC?7

MCRTPY
SINCS

MCRYPY
SINCI

MCRYP1
FPPPI2
MERTP2
SIN,2

SIN

/RECALL NUMBER, AC NOW «Q
INOW MULTIPLY BACK,

/AND SAVE AWAY,

/SUBTRACT OFF PRI,

/LESS THMEN PI,

/RESTORE AS 2,

/INVERT THE SIGN,

/8IN(X=PI)sm3IN(X)
/AND PUT BACK,

/RECALL MAGIC GOODY,
/TEST TO SEE IF X<Pl/2
/YEP,

/SIN(X)aSIN(PIwX)
/AND STORE 1T BACK,

/GET THE MAGIC NUMBER,

/SEE IF ITS CLOSE TO AN EDGE

/1T 18, AVDID ITERATION, SIN(X)=
/RECALL NUMBER TO BE WORKED ON,
/DIVIDE BY PI OVER TWO,

/AND STORE BACK,

/MULTIPLY OUT,

/NOW DO THE STANDARD ITERATION,

/ADD IN PI OVER 2

/D0 THE FINAL MULTIPLY,
/SHALL WE NEGATE

/YEP

/AND RETURN,



3241
3¢3Q
3283
RT/RY)
MR R
J¢db
337
T
dgdy
S 42
dv43
d¢a4q
d¢as
V4
ARy
ded¢
K172}
Sedg
¢33
dLoa
dgoo
d¥ 96
des7
Jveg
dvol
dud¢
S0ed
S064
368
1]
Y 1Y)
Jarze
de714
dvZ2
3873
3¢74
o775
dv/8
Sv77
31d¢
3141
3102
3103
3144
3149
3146
3107
d11¢
3111
$11e
3119
3114
3115
3116
ity
3120
3121
91ee
3323
3124
312%
3146

A Y Y S S S S S S S S O S S S T

P ANNN NN N

TAN,

TRAP? 5
JA 8IN /RETURN ON ERROR,
3

IFREF ATAN

COPYRIGHT 1971

DIGITAL EQUIPMENT CORPORATION
146 MAIN STREET,

MAYNARD, MASSACHUSSETTS,

21754
WRITTEN BY JACK BURNESS,
EJECT
Ja R /NEW ARCTANGENT ROUTINE,
L0X 1,0 /REMEMBER SIGN
JGE ¥
LOX v,e /SAVE THWE SIGN,
FNEG /NEGATE THE FAC [ABS)
FSTA MCRTP1 /AND STORE AwWAY,
FSTA MCRTP2
FSuH ATANCY /TEST To SEE IF TOO SMALL,
JLE ATANBG /1T 18, ATAN(X)=X
FSuB ATANC2 /TEST T0 SEE IF TOO BIG,
JLE ATANL W /1T ISNT,

FLDA FPPONE /70 BIG, INVERT IT,



3127
3130
3131
3132
3133
d134
3138
3136
3137
3140
3144
3142
3143
3144
3145
3146
3147
dise
3151
3192
3153
3194
31355
3156
3157
3100
3161
J162
3163
3164
3165
3106
3167
3179
3174
3172
3173
3174
3178
3176
3177
3240
3204
d202
3203
d2v4
3290
3296
3297
321
Se1
$212
3213
Jetld
3215
3216
3217
3220
Jeal
deee
3223
3224

ATANL K,

/
ATANNT,

ATANBG,

oW N NN

TANCY,

/
ATANC2,

/
ATANC3,

/
ATANC A,

FOIvV
FETA

FCLA
FE8TA
FLDA
F8UB
JLT
FLDA
FADDM
TLOA
fDIV
FADD
F8TA
,I'LDA
FaTA

FLDA
FruUL
#STA
SLDA
FMuL
FADD
FMUL
FADD
TML
FADD
FMUL
FADD
FMUL
#4DD
FSTA
FLDA
FSUB
JLE
FLDA
FSUB
JA

FLOA
JXN
FNEG
JA

wi%
ie02
pege

3777
Te00
"l

2111
4121

3385

MCRTr 1
MCRTPYL

MCRTP3
MCRTP1
ATANCY
ATANNT
ATANCA
MCRTPY
ATANCJ
MCRTPY
ATANC A
MCRTRY
ATANCS
MCRTP3

MERTPY
MCRTP1
MCRTP4
ATANCE
MCRTP4
ATANCY
MCRTP4
ATANCS
MCRTP4
ATANGSY
MCRYP4
FPPONE
MCRTPY
MCRTYP3
MERTPI
MCRYP2
FPFONE
ATANBG
ATANCM
MCRTPY
o *3

MERTPY
ATAN,?

ATAN

/CLEAR QUT TEMP,
/RECALL NUMBER,

/START THE KNOCKING OFF PROCESS,
/WRONG SECTOR,

/B0R UP ORIGINAL,

/GET MAGIC NUMBER,

JRECALL AND SGUARE 1T,
/YET ANOTHER TEMP,

/LOWER LIMIT TEST,

/UPPER LIMIT TEST,



3225
RVPL)
dedy
RFRY
3231
NPV
3233
Jedd
J299
3246
3237
3249
324y
dede
3243
d244
3245
3240
3247
2%
3201
3292
3233
3254
3235
3290
3297
Jeoe
3261
3262
3263
Jzoa
32065
3286
$¢67
Se’@
327)
3272
3273
Je74
3275
3276
3277
3340
3341
330
33uvd
3344
3309
3346
3347
331
311
$312
3313
3314
3318
3316
3317
3320
3d¥2l
332

/
ATANCS,

/
ATANCE,

/
ATANC7,

/
ATANCSH,

/
ATANCG,

/
ATANCH,

TANCJ,

MNAN N NMNNN BN

A S S S L O N T S e S T Y S . O S N

IFREF EXP

COPYRIGHT 19714

PDIGITaL EQUIPMENT CORPORATION
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MAYNARD, MASSACHUSSETTS,
Q1754

WRITTEN BY JACK BURNESS,



3320
3344
3345
3326
3347
ARKY)
33314
4342
3333
3334
333%
3330
3347
3340
3341
3342
3343
3344
3345
3346
3347
RRET
33351
3382
3353
3354
3335%
3356
3357
3360
3361
362
3363
3364
J368
3366
3367
$37¢
3371
3372
3373
33874
3375
337206
3377
44920
Jdat
3492
3403
daya
3425
3446
3407
3410
3411
3432
3413
4434
3419
3416
$417
420

MmN N ™

:YPAF,

ExXPBF,

JECTY

FLDA
JA
LoX
JGE
FrNEG
bLOX
FMUL
FETaA
JAL
ALN
FeTA
FNORM
FNEG
ExDO
FGTA
FuyL
FGTA
FapD
F&TA
FL.DA
FOIV
F3um
FaDdD
F3TA
FI.DA
FrUL
FADDM
FLLDA
FD1vV
F MUY
FADD
F3TA
S§TARTD
FLDA
FapDm
STARTF
JEN
FLLDA
FDIvV
Ja

2372
1402

7774
2187
5157

EXPFUD

[ ]
'lpﬂ
o*5

g.,e
EXP2E
MCRTPY
EXPER
2
MCRTPY

MCRTRY
MCRTPY
MCRTPY
MCRTP2
EXPDF

MCRTPA
EXPCF

MCRTR4
MCRTRY
EXPAF

MCRTP4
EXPBF

MCRTRP2
MCRTPA
MCRTP1
MCRTP4
FPPYWO
FPPONE
EXPFUD

MCRTRY
EXPFUD=Y

EXP-Z.Q
FPPONE
EXPFUD
EXP

/AN EXIT,
/ENTRY
/PRESERVE SIGN,

/IF NEGATIVE NEGATE IT,

/AND REMEMBER IT,BURBY,
/MULTIPLY TO BINARY TYRE,

/AND SAVE IT AWAY,

JCAN T FIX IT, ERROR,

/FIX 1T UP,

/AND SAVE 1T,

/NOW NORMALIZE FOR OUR COMPUTATI
/NEGATE THE FAC

/ADD IN BEFORE NURMAL,

/AND STORE BACK, NO FAODM

/NOW SGUARE 1T,

/AND SAVE IT,

/START THE ITERATION,

/SAVE IN ANOTHER TEMP,

/NEXT CONSTANT,

/AND DIVIDE INTO IT,

/BUBTRACT BACK NOW,

/NEXT CONSTANT,

/AND SAVE AGAIN, KEEP THIS UP,

/NOW FIDDLE THE EXPONENT,

JEXPONENT UPDATE,

/ND INVERSION NECESSARY, RETURN,
/INVERT IT



Y- PR
ddz2e
342
3424
$42%
3426
Jda7
3439
344
3432
34383
3434
34355
34436
3437
dd4p
Y'Y}
Jaa2
3443
AYYY
344h
Jaab
3447
345
3451
3432
3453
J4da
Jé55
3456
3437
dd6y
3461
3462
Ja8y
3464
3465
3406
3467
d47e
3471
3a’2
3473
3474
3475
3476
3477
3549
35414
3822
3523
3544
3545
3596
3sea7
3510
3811
3912
3518
3814
3515
3816

EXYPCF,

/
ExPOF,

/

EXYPFLOD,

NN N

~

MN NANN NN NNN N NN NNNNNYN NN NN NN NN NN NN AN,

12
bad4
343

2566

o
L7
n
—

TRAPY 4
JA EXP

278
2435

)
IFREF PUTSTR

EJECT

COPYRIGHT 1671

DIGITAL EQUIPMENT CORPQORATION

146 MAIN STREET,

MAYNARD, MASSACHUSSETTYS,
#1754

WRITYEN BY JACK BURNESS,



3817
3320
3524
LYY
3823
3524
3525
3540
asa’
3530
35941
3542
3833
3534
35358
3536
3537
3549
3544
3542
354y
3544
3549
3546
3847
3550
383l
3552
3553
3554
3538
35356
35357
356¢
3581
3562
3%63
3564
3568
3566
4587
3sre
3874
3572
4573
3574
3875
3876
3877
360
3641
d6ag
3693
Jbya

UTSTR,

VN NN

UTERL,

N NN

PUTSKB,

NN NN

~N N

~

- NN

THIS ROUTINE UNPACKS A STRING AND SENDS IT TQ "P

EJECT

Ja .

J3A PUTSRL
JEBQ PUTSTR
FANEG

ATX i

JSA PUTSRL
JSA PUTC
JXN pmd, 1
JA PUTSTR
Ji .
STARTD

FLDA 1 MCRTPB
F8TA PUTSRB
FLDA FPPPI2={

FADDM MCRTPB
STARTF

Fi.DA PUTSRBm2
FNQORM

Ja PUTSRL

DEAN

FPPNXTw®,

/ENTRY POINT,

/GET A CHARACTER NOwW,

/1F 1ERO EXIT,

/ELSE SEND IT TO AN INDEX REGIST

/GET ANOTHER CHAR,
/0LTRPLT IT,

/LOCP AROUND FOR AWHILE,
/AND THEN RETURN,

/THE ENTRY POINT,

/GET INTO MINI=MODE

/GET 4 DOUBLE wWORD,

/AND SAVE AWAY,

/NOW ADND "pan@aa@i" TO THE POINT
/AND STORE BACK,

/60 BACK INTO FLOATING MODE,
/RECALL MYSTERY wORD,

/NCRMALTIZE 17,

/AND EXIT NOW,

/NORMALYZATION FUDGE,



4080 ERRORS

FPDIV
FPEXLY
FREXUD
FPFRCU
FRIODTT
FPLTKP
FPRAL

FPRARG
FRPCLF
FPPCLR
FPPCTL
FPPDER
FPPOLT
FPPDVUY
FPRELR
FRPREXT
FPRFAL
FPRFER
FPPFKQ
FRPIER
FPRINT
FPPICGT
FPRYIST
FPPI1H
FPPJMP
FPPKND
FPPLER
FPRLNC
FPPMQ

FPPNXT
FPPOER
FPPOLD
FPRONE
FRPQGO
FPPOLT
FPPQVR
FPRPPCS
FPPPR]

FPPPiR
FPRRET
FPPEKT
FPPTab
FPPTYER
FPPTKRP
FPRTIT
FRRTTY
FPRTw0
FPPUER
FPPUND
FPPXXX
FPPREFI
MCRTFB
MCRTF L
MCRTPZ
MCRYF
MERTP A
MERTPS
MCRTPG
MCRTF7
MCRYFE

RpadR
20832
Y Y RY
dpaas
Y464
pa472
V0484
Ap324
Apde?
IR TEL
dneny
BR46d
I RKY]
VLRAD
PERL)
wwRdy
20314
veady
duesdd
n@4a6s
gudpn
VIR
pded
rps4e
bee1e
weedl
Ape7s
Y ELY)
apdaz
on617
Yivd3A
ne2ee
pe60e
Apdve
JR33s
wpeay
Anedy
apbll
Vp8R6
Apd1s
Deebd
Y RY-R]
b0531
Ar2e5Y
Y8530
P32
doepd
LY
npesbl
YR Y
Bobidé
77000
7763¢@
77033
77036
77044
77044
770647
77452
77058






INDEX

Active parameter table, 5
ASCII
character packing, 8
code conversion, 1

Asterisk (*) usage
printout, 10
RUBOUT, 7

Automatic line editing,

Back slash ( \ ) usage, 7
Bell signal, 7
Buffered I/0 routines, 6
length, 7
loading priority, 7

Call format, 2

Calling PDP-8 program, 8
Carriage return {(in GETC),
Chaining files, 12
Character deletion, 7

6, 7

Character received exit function,
Clear Nucleus function, 4
Code conversion, 1
Conditions, special, 1
Constants, library, 17, 18
Conversion
ASCII characters to floating
point number, 9
code, 1
routines, 10, 11
Counter, setting program, 2
CRLF routine, 9
CTRL/U, 7
Customizing the library, 16
library constants, 16
modifying assembly sequence, 16

Deletion of
characters, 7
line, 7
Description of FPP Support
Library, 1
Division by zero, 2

E conversion or format, 10
Error condition indicators,
Error exits, 17
Errors, typing, 7
Example program,
Exits, 3, 4

error, 17

zero divide, 2
Exponent overflow, 3

12

12, 13

4

F conversion or format, 10
Fail-to-start exit location, 4
FEXIT, normal exit condition, 4
Field limitation, 2
Format
E, 10
F, 10
p, 11
FPHLT, 4
FPPORG, 7
Fraction overflow exit, 3
Functions, mathematical, 1

GETC, 6, 17
GETNUM routine, 9

Hardware reguirements, 1

Implementing mathematical
routines, 12
Instruction trap exit, 3
Interrupts, 4, 5
PDP-8 mode, 2
I00UTW, 7
IOT exit, 4

Job termination, 7

Library
constants, 17, 18
customizing, 16
modification, 16

LINCtapes, program library, 12
Line
deletion, 7
editing, automatic,
Loading
buffered 1/0, 6
location, 7
routines, 7

6, 7

Mathematical functions, 1

Mathematical routines, 7
description, 11 through 16
implementation, 12
location, 7

Normal exit condition (FEXIT), 4
Nucleus, 1, 2

functions, 2, 3, 4



Output buffer full signal, 7
Overflow

condition, 13

exponent, 3

fraction exit, 3

P conversion or fcrmat, 11
PDP-8

mode interrupts, 2

program call, ¢
Pointer, 4, 8
Program example, 12, 13
Program library LINCtapes, 12
pUTC, 6, 17
PUTSTR routine, ¢

Routines, mathematical, 11
RUBOUT, 7

Scientific notaticn, 11
Set program counter, 2
Special conditions, 1
Start FPP functior., 4

Termination of job, 7
Trap instructions, 3
TRAP3 instructions, 12
TRAP7
error exits, 17
instructions, 12

Underflow
condition, 13
exit, 3
Utility routines, 7, 8
description, 8, 9
exit locations, 8
location, 7
used without Nucleus,
Unusual events, 1

Zero divide, 2, 3
exit, 2

17



HOW TO OBTAIN SOFTWARE INFORMATION

Announcements for new and revised software, as well as programming notes,
software problems, and documentation corrections are published by Software
Information Service in the following newsletters.

Digital Software News for the PDP-8 & PDP~|2
Digital Software News for the PDP-II
Digital Software News for the PDP-9/15 Family

These newsletters contain information applicable to software available from
Digital's Program Library, Articles in Digital Software News update the
cumulative Software Performance Summary which is contained in each basic
kit of system software for new computers. To assure that the monthly Digital
Software News is sent to the appropriate software contact at your installation,
please check with the Software Specialist or Sales Engineer at your nearest
Digital office.

Questions or problems concerning Digital's Software should be reported to
the Software Specialist. In cases where no Software Specialist is available,
please send a Software Performance Report form with details of the problem to:

Software Information Service
Digital Equipment Corporation
[46 Main Street, Bldg. 3-5
Maynard, Massachusetts 01754

These forms which are provided in the software kit should be fully filled out
and accompanied by teletype output as well as listings or tapes of the user
program to facilitate a complete investigation. An answer will be sent to the
individual and appropriate topics of general interest will be printed in the
newsletter,

Orders for new and revised software and manuals, additional Software Per-
formance Report forms, and software price lists should be directed to the
nearest Digital Field office or representative. U.S.A. customers may order
directly from the Prcaoram Library in Maynard. When ordering, include the
code number and a brief description of the software requested.

Digital Equipment Computer Users Society (DECUS) maintains a user library
and publishes a catalog of programs as well as the DECUSCOPE magazine
for its members and non-members who request it. For further information
please write to:

DECUS

Digital Equipment Corporation
146 Main Street, Bldg. 3-5
Maynard, Massachusetts 01754






FPP SUPPORT LIBRARY USER'S GUIDE
DEC-12-YEXA-D

READER'S COMMENTS

Digital Equipment Corporation maintains a continuous effort to improve the quality and usefulness
of its publications. To do this effectively we need user feedback -- your critical evaluation of
this manual.

Please comment on this manual's completeness, accuracy. organization, usability and read-
ability. '

Did you find errors in this manual?  If so, specify by page.

How can this manual be improved?

Other comments?

Please state your position. Date:
Name: Organization:
Street: Department:

City: State: Zip or Country
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