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1.0 INTRODUCTION 

The FPP Support Library is a group of routines to handle in floating 

point format all I/O and mathematical calculations commonly required 

by the user, thereby performing all FPP hardware interfacing for him. 

Th~ 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/O 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
type1 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. 
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3. 0 NUCLEUS 

The Nucleus of the FPP Support Library monitors the functioning of the 

Floating Point ProcGssor. 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 Support Library handles only PDP-8 mode interrupts 

from field j. The Nucleus occupies two pages of core and locations 

jj~j-~jj4 in field %. Location ~jjS contains a pointer which may be 

used as such (refer to Section 3.4) or for any other function. 

3.1 Cal.ls 

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

JMS I 4 

FUNCTION 
xxxx 

/pointer inserted in location 4 
/at assembly time. 
/Function is second word 
/additional information 

3.2 Nucleus FunctLJns 

At present, Nucleus functions j-13 are implemented. (Note that these 

are Nucleus functio::1s and not mathematical functions.) Most calls 

require a one-word .irgument; one requires two words; two require no 

argument. 

The functions are d1~scribed below according to function number. 

Number 

0 

1 

Use 

Set the FPP program counter to the address specified 
by the :rnxt two words. This instruction is used be­
fore th·~ FPP is started. When the next start command 
is give1, the FPP will start at this location, effect­
ively placing the address in the FPP active parameter 
table. The coding is: 

JMS I 
~ 
JA 

4 
/perform function j 

START /the JA gives the 15 bit address 

When a .-:ti vi de by ~ occurs, JMS to the routine 
specified by the next word. The routine must be 
in field ~ and is user determined. The routine 
is called as if in an internal interrupt routine. 
To retu:·:-n, 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 
specifi3d, 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 ~.~ instead of letting the Nucleus handle it. 
The following code must appear as part of 
initialization: 

JMS I 4 
1 
MYTH ING 

/call the nucleus 

/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,~ 
DCA 
DCA 
DCA 
JMS I 
l~ 
JMP I 

FPPEXP 
FPPHGH 
FPPLOW 
4 

/enter here on divide by ~ 
/zero out the exponent 
/and the most significant 
/and the low order bits 
/and start it going 

MYTHING /now return to the Nucleus 

Other tasks could be done here, such as changing 

bits 

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 ~-~· 

2 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. 

3 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 ~-~ and the FPP will be restarted. 

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

5 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. 
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6 

7 

10 

11 

12 

13 

14-17 

Set the FPP FEXIT location. This is the "normal" 
exit condition and should always be specified. 
This location 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. 

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 S.s a PDP-8 IOT and not an FPP instruction. 

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

Clear Nucleus. 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. 

Set FPP "character received" exit. While using the 
library I/O 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 l; 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 does not concern the FPP hardware; therefore, 
do not try to start the FPP while in this routine.) 

Set thi:::'! FPP failed-to-start exit location. If a 
start c~ormnand 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. 

These 1:::ommands are not used. 

3.3 Interrupts 

As mentioned previously, interrupts with the Nucleus are the user's 

option. If they a.re being used, a pointer to an interrupt exit routine 

must be placed in location 3. Additional device tests may be placed 

here if desired. i:vhen 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, 

POINT, 
MYLOC, 

TAD POINT 

DCA 3 
xxx 
MYLOC 
ION 

JMP I ~ 

/place pointer to my interrupt 
/routine 
/in the correct location 
/other code 
/where to go to exit 
/turn on interrupts, or test 
/other device 
/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 
START, CLA 

JMS I 
11 
JMS I 
~ 
JA CODE 
JMS I 
6 
ALL DUN 
JMS I 
l~ 
JMS 
JMP 

ALLDUN, ~ 
HLT 
JMS I 
l~ 
JMP I 

CODE, SETX 
SETB 
STARTF 

LOOP, FLDA 
FDIV 
FEXIT 
JA 

3.4 Location ~~5 

2~~ 

4 

4 

4 

4 

~ 
.-1 

4 

ALLDUN 

4~~~ 
5~~~ 

(1. 
(3. 

LOOP 

/clear AC to be sure 
/reset the FPP 

/set the FPP program counter 

/where to start 

/pointer 

/wait for completion 
/by looping 

/JMS's here in 8 mode when FEXIT 
/just halt as an example 

/and return 

/users should always define indices, 
/bases, 
/and mode first 

/after FEXIT returns, do it again 

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: 
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FPPTAB, 

ORG 5 
FPPT,\B 

ORG 
,0 
~ 
,0 
,0 

,0 

~ 
,0 
,0 

,0 
~ 
,0 
,0 
,0 

SOMEPLACEELSE 
/contains MQ on interrupt 
/contains LINC on interrupt in bit ,0 
/contains AC on interrupt 
/contains FPP status if FPP 
/interrupted 
/contains command register to be used 
/next time FPP is started 
/extended bits of FPP active table 
/low order bits of FPP 
/low order bits of location of 
/index ,0 
/low order bits of base register 
/low order bits of operand 
/exponent of AC 
/high order word of AC 
/low order word of AC 

As mentioned before (Section 3.2, function 5), the 3,0,0,0 trap instruc­

tion is treated differently. When a 3,0,0,0 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 I/O 

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

loaded into core, he issues the following dummy statement: 

IO=BUFFERED 

This will cause thE: buffered I/O 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 

GETC 

Normali ze:s the FAC, fix es it, and then puts the low 
order 8 bits into the Teletype buffer. If the Tele­
type buff er is filled, waits until a location becomes 
vacant ar::d then stores away the character and returns 
to the u~.er. 

Gets a character 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" ur;til a character is available. Thus, this 
routine provides automatic line editing because a 
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IOOUTW 

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 f a*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. 

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/O 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 2~~ with the buffered I/O 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/O must be in field ~-

All other routines may be anywhere (including crossing field boundaries). 
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4.0 UTILITY ROUTINES 

The Library Supper~ Utility routines are the link between the floating 

point mathematical world and the ASCII Teletype world. These routines 

do no actual I/O tiemselves, but call the routines in the buffered I/O 

package (PUTC and 13ETC) if needed. If the user is not using the buf­

fered I/O package ~nd he is using a utility routine which can call one 

of these routines, he must insert a routine which performs the same 

function. These r:mtines 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 lS. It should also be noted that the 

routines are free to use base registers B and lS-17 and index registers 

S-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 LIBF:ARY" 

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 B points, with the pointer in location •· This 

code is: 

MYP, 

OUTS, 

FLDA 
FS'I'A 
JSJI, 
xx:x 

• JA 
14 
3S6 
32~1 
32_e1 
2 4_g1 
314 
311. 
3S2: 
322. 
3Sl 
322: 
331. 
256 

MYP 
BASE. 
PUTS TR 

OUTS 

/set up pointer to string 
/store in base register B 
/type it out now 
/more FPP code 

/pointer to output string 
/12 1 ' = 14 8 characters long 
/F 
/P 
/P 
/space 
/L 
/I 
/B 
/R 
/A 
/R 
/Y 
I. II FPP LIBRARY." 
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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 

CRLF 

GETNUM 

PUTS TR 

Description 

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. 

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 
FSTA 
JSA 
FSTA 
JSA 
FSTA 

GETNUM 
ONEN 
GE TN UM 
TWON 
GETNUM 
THREEN 

Now consider the :following Teletype input 

1234,l.453,-.~~5E+~9 

The variable ONEN contains al234.; the variable TWON 
contains a 1.453; the variable THREEN contains a 
-5~~~~~~- 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 ~, 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. 

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. 
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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., El¢.13), asterisks are gener­

ated. To specify tlLe values of m and n (here El5. 8) use the following: 

FLDA 
FSTA 
FLDA 
JSA 

( 8" 
BA:>E+3¢ 
(15. 
ETYPE 

/load second arg into FAC 
/place in BASE register 1¢ 
/get the total width 
/call the conversion setup 

The E conversion ro-.1tine is now set up to use ElS.8 as its standard 

format. Any conversions done will be in El5.8, but may be changed at 

any time by recalliz1g 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 to convert 1/3, do the following: 

FLDA 
JSA 

(L/3. 
ECON /conversion is now done 

The answer is left :.n core, packed one character to a word, starting at 

the location to whic~h 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: 

YYY, 17 
25i) 
26J 
263 
26J 
26J 
26J 
26 ~ 
26 ,_ 
26.:l 
24JJ 
3¢.> 
25] 
26JJ 
26J;J 
26JJ 

/number of characters to follow (base 8) 
/. 
/3 

/note slight error from rounding 
/a space 
/E 
/+ 
/¢ 
/¢ 
/¢ 
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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 2¢.1¢ is 

ss3.3333333333sE-¢~1 (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 
FSTA 
JSA 
JSA 
JSA 
JSA 
JSA 
JSA 
FLDA 
FSTA 
JSA 
JSA 
JSA 

MYPUNT 
BASE¢ 
RAND 
FCON 
RAND 
FCON 
RAND 
FCON 
MYPUNT 
BASE~ 
PUTSTR 
PUTS TR 
PUTS TR 

/set up correct pointer 
/save in base ~ 
/generate a random number 
/convert it 
/second number 

/reset the pointer again 
/and store in ¢ 
/now output three strings 

(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 
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check the descriptjon 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 'l'RAP3 instn.ctions in the mathematical package. However, there 

are TRAP7 instructjons which are used to indicate error conditions for 

various functions. If the user is decoding the TRAP7 instructions, 

the operand addres~· contains a number which corresponds to an error 

code. The user may then take appropriate action. He may set the FAC 

in the active parameter table so that the function will return with 

that value. If the user is not handling the TRAP7 instructions, the 

FAC will normally be a random value on exit from the function. 

5.1 Implementing a 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 l~-17, respec­

tively. For funct:i.ons requiring a pointer, the pointer goes into 

location ~ on the l1ase page, The mathematical functions are free to 

use base registers~' l~-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 "FPPLBl"l 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 corrunand. In addi­

tion to these two files, there exist three more files called FPPLIBS, 

FPPLBlS, and FPPLB2S. 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 t.o 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 

Fl5.8. 

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. 

ENDOFJ, 

START, 

LOOP, 

ORG 2~~ 
JMS I 4 
11 
JMS I 4 
~ 
JA START 
JMS I 4 
6 
ENDOFJ 
JMS I 
l~ 
JMS 
JMP 
~ 
HLT 

SETX 
BASE 
SETB 
STARTF 

FLDA 
FSTA 
FLDA 
JSA 
JSA 
LDS 
LDX 

ADDX 
XTA 
JSA 
XTA 
JSA 
XTA 

4 

.0 
.-1 

( 8. 
15,03~ 
( 15. 
FTYPE 
CRLF 
-55,0,7 
~,6 

1,6 
6 
MY PUT 
6 
MY PUT 
6 

/start of my routine 
/call nucleus to clear all 
/function 11 
/now set the starting PC 

/good address 
/now set the done return 

/end of job exit 
/now start the FPP going 

/now wait for it to finish 
/with an infinite loop 
/entry point 
/and halt when done 

/set the index positions 

/and the base positions 
/enter floating mode {good 
/in case of restart) 
/set up the 8 for Fl5.8 
/save in base l~ 
/get the 15 
/set up F conversion 
/give initial CR/LF 
/55~ =36,01 
/pre~ent ~ angle 

/increment angle 
/get angle in FAC 
/send it out 
/recall it again 
/print it 
/recall again 
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MYPUT, 

MYPS, 

JSA 
JSA 
JSA 
JXN 
JSA 
FEXIT 

JA 
FSTA 
FLDA 

FSTA 
FLDA 
JSA 
FLDA 
FSTA 
~JSA 

JA 
.0 
,JA 

COSD 
MYPUT 
CRLF 
LOOP, 7+ 
IOOUTW 

15.0.03 
MYPS 

15.0.0.0 
15.0.03 
FCON 
MYPS 
15.0.0.0 
PUTS TR 
MYPUT 

177.0.0 

/perform the cosine of angle 

/give final CR/LF 
/loop around until done 
/wait for I/O to finish 
/then exit 

/entry for the little putter routine 
/save argument for a second 
/set up pointer for the convert 
/routine to use 

/recall the number 
/convert it 
/get pointer to where it was put 
/and reset it again 
/output it to the Teletype 
/and return 
/necessary filler 
/working space for convert answer 

IO=BUFF'ERED /tell it to load I/O routines 
FPPORG=:. 
CHAIN "FPPLIB"l/and call in the library 

5.4 Descriptions of the Mathematical Routines 

A complete description of each of the FPP Support Library Mathematical 

routines, including implementation, follows. 

RAND 

ABS 

SQRT 

SIGN 

AMOD 

Random number generator. RAND does not require any argu­
ments. The returning FAC contains a random number between 
.0 . .0 an d 1. .0 • 

Absolutu 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 ret:..urns with a -1, .0 or +l, 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 
JSA 
FMULM 

B 
SIGN 
A 

AMOD is a two argument function which returns the follow­
ing in :.he FAC: FAC=A-INT(A/B}*B. Effectively this func­
tion re ·:urns A modulo B. The function is called with A 
in the T'i'AC and Bin base register 1,0. If it is impossible 
to inteqerize A/B, a TRAP7 11 is issued; if no action is 
taken, A/B is returned. 
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EXP3 

EXP 

ALOG 

ALOGl,0 

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., l.0**3=1,0,0,0). EXP3 is called with the 
base in the FAC and the exponent in base register 1,0. 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: .0**X=,0, X**.0=1, 
.0**.0=.0; raising a negative number to a non-zero power will 
give a TRAP? with an operand address of ,0. If the FAC is 
not changed, AC will contain the negative base on exit fol­
lowing a TRAP? ,0. 

This function raises E to the FAC. If the FAC is greater 
than 2**23 (unable to fix it), a TRAP? 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=,0, a TRAP7 7 is issued. In either case, 
if no action is taken, the argument is returned. 

ALOGl,0 returns the log of the FAC base 1,0 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 TRAP? 5 
is issued. If no action is taken, the function returns with 
the ABS(FAC). This function will tend to produce better 
answers if the FAC is less than 2TI 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 

COSH 

TAN 

TAND 

ATAN 

ATAN2 

TANH 

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 '11RAP7 1 is 
issued. If no action is taken, the function- returns with 
ABS(FAC)-1 in the FAC. 

This routine returns with the hyperbolic cosine of the FAC 
in the F.A.C 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 takei:: the tangent of the FAC which is in radians. The 
routine c:aJ:ls SIN and COS. IF COS (FAC) =,0, a TRAP7 1$0 is 
issued. If no action is taken the FAC=,0 on return. 

TAND takE'S the tangent of the FAC which is in degrees. 
This routine calls TAN. 

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

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 1,0) de­
termines in which quadrant the user should be returned. 
Only the sign of the second argument is used. This func­
tion calls ATAN. The values of the answer can be summar­
ized: 

If B>.0 Then: 
B"<,0 ,A<,0 
B <,0', A>,0 

ATAN (A) 
ATAN(A)+PI 
ATAN(A)-PI 

This routine returns the hyperbolic tangent of the FAC in 
the FAC. This routine calls SINH and COSH. 

6. 0 CUSTOMIZING T::rn LIBRARY 

The information presented 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

quirements. 

6.1 Modifying the Assembly Sequence 

The FPP Support Li.:>rary 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 
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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/O need 

not be loaded. To accomplish this, only the statement 

CHAIN "FPPLIB"l 

need be changed to 

CHAIN II FPPLBl II 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 # 

JO 

1 

2 

3 

4 

5 

6 

7 

10 

11 

12 

6.2 Library Constants 

Cause 

EXP3 - A**B, where A~.¢ and B~JO.¢ 

ACOS - ABS(FAC)>l.¢ 

ASIN - ABS(FAC)>l.¢ 

SQRT - FAC<JO.¢ 

EXP - FAC cannot be integerized 

SIN - FAC divided by 2TI cannot be integerized 

ALOG - FAC<JO.¢ 

ALOG - FAC = ¢.¢ 

TAN - FAC=TI/2 (9¢ degrees in radians) 

AMOD - ABS(argl/arg2) cannot be integerized 

COSH - ABS(FAC) - ALOG(2)>88.¢29 

The FPP Support Library uses several constants which are always pres­

ent and which the prograrruner 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 l.~ 

FPPTWO 2.~ 

FPPPI TI (3.14159265) 

FPP2PI 2 TI 

FPPPI2 TI/2 

They exist in the jefinition section, called FPPCOM; their ordering 

must not be changed nor can any of them be removed because they are 

not always referen~ed by name. 

18 



00U 
0H2 
0003 
~0~• 
0005 
0006 
0007 
0010 
0011 
~012 

00U 
0014 
001! 
0016 
H17 
0020 
0021 
0022 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

, p p S U P P 0 R T P A C K A G E. 

COPYRIG~T 1971, 
OIGITAL EQUIPMENT CORPORATION, 
146 MAIN STREET, 
~AVNARO, MASSACHUSS!TTS. 

017!54 

TM1S IS TM! USER SUPPORT PACKAGE FOR THE FLOATING 
POINT HARDWARE FOR THE POP•12 tCOMMONLY 
KNOWN AS TME "FPP"J, 



0023 
00a• I 
002! I 
0026 I 
00'7 I 
0030 I 
00J1 
ld0J2 
0033 I 
0034 I 
003! I 
~0J6 
00~7 I 
004fHrH\10000 0000 
00 41 ltHHHU ! 4' 02 
H42ll id0002 0400 
000 ld000J U46 
004Art0~1"'t'J4 020!il 
u4e 00~0~ n~~ 
0~46 I 
0047 I 
00~0 I 
00~1 I 

EJECT 

O~G 0 

0 
J ~p I • • 1 
'"PINT 
popxxx 
'PPCTI.. 
'"PTAB 

/SAVE TME CURRENT ~OCATlONS AS W 
IT!MPORARl~Y GOING TO CMANGE THE 

/SET U~ COMMUNICATIONS POINTERS. 

/,OR INTERUPTS. 
ION lNTERUPT [OR PHONEY lNTERUPT 
/GO ANO SEE WHATS MAPP!~ING. 
/USERS ADDITIONAL VECfO~S, 
/'OlNT!R TO FPP SUPPORT OVE~~CRO 
l~OINTER TO 'pp PARAMETER TABLE. 



~052 t:J!C:T 

"'~'3 I 
~ld54 I 
'1~!j5 I 
v:H~ ~ ~ ORG 20e /0F(IGIN AT 1..0CATION 2(.110 
~e57 I 

"" 50 I 
~~61 I 
w1~IS2 IF REF ~PPORG /IF FPF'ORG IS OEFlN!O, OR I GI r.,i IT 
H6~ I 
0~154 I 
Cj06~ ORG FPPQRG 
~he I 
~es1 I 
H1~ I 
~011 s 
0072 I 
0013 I 
a014 I 
01P5 I 
H76 PAGE /MUST S!G I"' ON !N EVE~ PAGE BOUN 
0011 I 
U00 I 
0lw'1 I 



"102 
Uld3 
U0A 
u0e 
u~e 
0107 
dl10 
0'11 
0112 
01U 
U14 
011~ 

uu 
~117 

012e 
0121 
0122 
012J 
u a• 
uae 
01 ae 
0127 
01Je 
031 
01~2 
U3~ 
UJ.t 
~ 13!5 
0U6 
UJ7 
U40 
U41 
0142 
"'1 4 ;s 
0144 
014~ 
u•e 
0141 
U~0 
01~1 
01 ei2 
~153 
~1,. 

015! 
01!6 
U~? 
0150 
0151 
0162 
01U 
U6.t 
uo~ 
0ue 
0161 
0170 
0171 
0112 
011;, 
0114 
011 :5 
011e 

I 
I 
I 

~0200 0000 FPPCT~, 
~0201 72H 
~,~2~2 1e00 
0~20J ~2H 
00204 0311 
illta205 1210 
~~20b 3207 
1110207 0000 

I 

l:JECT 

Q! 
C'. I. A 

HO I 
J:SZ 
'1 NO 
uo 
t:1C.A 

~0210 ~611 F~PJMP, J~' l 

11Hc211 0233 
0~212 024~ 

!ll!ti21J ~247 
i60214 0as1 
k:llC21~ 02SJ 
~V".·216 ~255 
IC1~211 0257 
i11Vi220 02~1 

IA~221 0263 
~0222 0301 
~e22J nu 
IC0224 0314 
V)022~ 02.31 
~e22~ 0231 
00221 0U1 
ia~23~ 02J1 

I 

I 
I 
I 
I 
I 

p; PJ?PCS 
P1 PPOV0 
p: PPO\IR 
': P,UNO 
p: PPF~O 
,. PPTRP 
H>PEXT 
n 1PIOT 
P' PPSRT 
p; PPet..R 
p:f'PTTV 
''PnAL 
F: PPK NO 
P'Pli'K~O 
P·PPKNO 
p: ,PKNO 

~~231 7200 ,P,KNO, CL• 
~0232 !600 JMP I 

"'~2~3 
\102;!4'1 
0023~ 
~~23b 
00237 
~e2•~ 
00241 
!002•2 
~024J 
0rt244 

I 
I 
I 
I 
I 

13'4 FPPPCS, 
0J76 
~~54 
4324 
U7~ 

135• 
3354 
4324 
3!55 
5600 

I 
I 
I 

HO 
010 
CPCA 
~I MS 
''ND 
HO 
C:1CA 
,fMS 
C:1CA 

~024~ 4316 JPPOV0, JM! 
~0~40 0•eJ f PPOER 

I 
~0247 111316 'PPOVR 1 JMS 
~e2e0 0~33 ~~POER 

FPPCTI. 
l'PPCTI. 
(17 
FPP,JMF' 
,+1 

FPPCTL 

FF'PTU+t 
(777~ 

'PPTAB+1 
FPPARG 
(7 
FPPUS.1 
FPPTAB•l 
ISPPARG 
FPfilTAB+2 
~ PPCTL, 

FPPRET 

/FPP OVE~~ORO COMMAND DlSPTAC~ER 
/CLEAR THE AC TO BE SURE, 
/PICK UP FUNCTION, 
/SKIP PAST FUNCTION, 
IONl.Y USE BITS 8•11 TO GET FUNCT 
/CRE•TE THE CORRiCT JUMP INST~UC 
/SAVE h•Y, 
/ANO ~0~ DISPATCH, 

/P~OTnTVP.E INSTRUCTION, 

10•SET FPP P,C~ IN PARA~ETER TAB 
ll•SfT DIVIDE BY 0 EXIT, 
12•SET !XPON!NT OVERF~OW EXIT, 
13•SfT EXPONENT UNOERFL,OW EXIT, 
14•SET FRACTION OVERFl.O~ ~XlT, 
15•SET tNSTRUCTlON TRAP E~lT CE 
/61SET ,pp EXIT EXIT tT~E COMMON 
/1•SiT FPP IOT EXIT, 
/10•START FPP RUNNING, 
/11•CL.EAR FPP 4NO OWN I•O SYSTEM 
IU•SET FPP'',,CM4RACTER RECUVEO f 
/l3•SET FPP ~AlL TO STA~T !~IT, 
/14•l7•NOT USED, 

ICLA NECESSARY 8!CUASE FPPSRT NE 
/EXIT IF NOT A ~EGAL COMMlNO, 

/!fT FPP f',C, 
IZE~O OUT MIGM ORDER BITS OF PC 

/GET FIRST ARGUM!NT OF CAL~. 
/REMDV! EXTRANEOUS GARBAGE, 
/ANO AOO IN OTHER FACTS, 
/ANO STO~E BACI<, 
/NOW GET LOW OROER BITS OF P,C, 
/AND STORE AltUY, 
/ANO RETURN NOW I 

/SET UP DIVIDE BY 0 RETURN, 

/AND OVERFLOW RETURN, 



0111 I 

0200 ~~25\ 43 p3 FPJ'>UND, JMS FPF'RET /AND UNl')ERFLOW RETURN. 
0201 ~~252 (ll 4 4 el FPPUEr.:< 
020~ I 
U~J Y1~i2~J 431b fiPPFRO, JMS FPPRET I H;f) F'fHCTlONAI.. OVERFLOlll RETURN. 
~2id4 !0~254 04417 FpPF~I'< 

0~0!5 I 
02\db '1e;2~5 431C FFPTRP, JMS FPIPRET /AND TRAP RETURN, 
02-17 ~~250 0:531 l'?F'TER 
0U0 I 
la 211 VH'.·2~7 43 H:> FPP!XT, JMS FPPRET /AND 'I?)( IT RETURN. 
~212 ~J~·261?J ~4Jb F~P~ER 

it!213 I 
0214 ~1(2!\1 431d ,PFIOT, JMS PIPPR!T /ANO IOT E:X IT RETURN, 
~215 wj~2b~ 0•eo FPP?t!~ 
0216 I 
0211 I 
~24~ 0fe26J 1353 FPF'SRT 1 HO FF>PTAB /PREPU! TO START ,pp RUNNING, 
~2~1 1!1~264 6553 fiPCOM IL.CIAO C0"'1MANO REGISTER NO\tl • 
ld222 11~26~ 12~~ t L. A /C:LE4R AC Bf CAUSE OF l'EEBL.E CONT 
0223 td~2t36 1314 uo (FfltPTAB+t /GET •OORESS Oft' ACTIVE PARAMETER 
0224 ~e267 6e~~ FPST /START FPP RUNNING, 
~225 ~V210 76U St<P CL. A I IT DION T STA~T. CLEAR AC BECAU 
02215 1:1~271 ~231 J~P FPPl<NO Ill 010. EXIT THIS WAY BECAUSE 0 
ld221 d~·27~ 4615 JMS 1 FPPU!R /FfilP FAii.ED TO START, TAKE F Aii.I 
0230 0~'273 720el Cl.A /I-IE f<ETURN!O, CLEAR AC TO BE SUR 
02Jt ~~274 526~ J~P FPPSRT /AND RETRV Now, 
~232 I 
~233 I 
~234 I 
023~ ~eU5 0276 FPPL.ER, a+l IINITIALLV POINTS TO DU~MV ROUTI 
d2J6 I 
~2J1 ~~'27o e' 0 ~It'! 0 
~~40 w.'JV:217 65!'}2 l'PlCI.. 100 • CL.EAR ON THE FPP, T~EN RET 
0241 l!J~J~~ ~676 JMP I FPPLER+t /BY IU:TURNING, 
~242 I 
"243 I 
~244 vJe 3~ 1 6552 Fr:>PC:L~, FlltICl. /A CL.EAR COMMAND, CL.EAR FPP FIRS 
Ill 2 4 :5 0kJ02 1"13 TAD (211100 
0246 ~~303 3J53 0 C: A ,PP TAB /RESET ST A TUS REGISTER, 
020 0hH~4 41ia0 J~S I FPPOOO /~JOR SUFFER RESETER, 
0250 VJI( 300 ~600 JMP I FPPCTI.. /AND RfTIJRN NOW. 
0251 I 
ld2~2 il.llC'J~o l!I ;s 1 ~ FPPOOO, .•2 I DUMMY POINTER TO NOT~ING ROUT IN 
02~3 ~V3k'· l 1(131~ • + 1 I I .. a IS NOT t.OADEO, 
025~ I 
~2:)5 M·31 t> ~~~0 0 
02~6 10~ J 11 ei 71 ~ JMP I • • 1 I ~UL. "0 NOTHING ROUTINE, 
0257 I 
0260 I 
0261 I 
0262 I 
0~~3 iee-312 4316 FF>FTTY, JMS FPPR!T /ESHBL,.ISH TTY CHARACTER RETURN, 
0204 ~~' ~ 13 0307 FPPOOO+l /WMERE TO PUT TTY POINTER, 
026~ I 
ue6 I 
!ii257 ~~314 010 FPPFAL., JMS F PPR ET /FAIL. TO START POINTER 
0210 0eJ15 027!5 FPPLER 
0271 I 
d272 I 
~273 ~03P~ ew:HH'l f PPR ET, 0 /ROUTINE WHICH SETS UP POINTERS 
0274 0e311 1116 TAO I FPPRET /GET WMfRE TO STICK POINTER, 



0361 l!JECT 
0362 I 
0353 I 
ne• I 
0365 I MAJOR '1HO L.OCATIONS ~ITM ~ESPe:CT TO II FPPT AB'' 
0366 I 
0367 I 
0310 I 
0311 ~0341 000'-' FPPMQ, 0 /MOL.OS MQ DURING I~TfRUPT 1 
0312 00350 0000 ,- PPl.NC, 0 IHOL.OS t..INC DUA!NG INTERUPT 1 

01~ 00J51 0000 "'PAC, e /HOLDS AC DURING INT!RUl'T. 
U74 I 
037!5 r603e2 0000 QI /STATUS OF PPP AFTER AN lNTERUPT. 
f0376 I 
nn 003~~ 24600 FPPTAB, 200 /FPP CPM~AND REGISTER. 
IU00 ~ue• 0000 0 1rr:PP EXTENEO BITS REGISTER. 
0401 ~E~~5 0000 0 /FPP JD. c. L.OW ORDER REGISTER. 
040~ ~0356 0000 0 IL.OW ORDER BITS OF LOCATION OF INCE~ 0. 
040 00357 0000 0 IL.OW OROER SITS OF 84SE REGISTER. 
0404 ~ii3el'6 011100 0 IL.OW ORDER BITS OF OPERA NO, 
liU 0 !5 0~361 HU 0 /EXPONENT Oli' AC. 
040e> 00362 0000 0 11-UGM WORD OF AC, 
007 003153 0000 0 IL.OW WORO OF AC. 
0410 I 
0411 I 
{d412 I 
04U I 
041·4 I 
04115 I 

~0373 2400 
li10J74 0~~· 
li1ft37:> 0007 
~037~ 7110 
~0317 0011 

0416 FAGE 
.,4A1 ,,,,. I 
04 0 I 



0316 i!JECT 
017 I 
-'320 I 
~~21 I 
ld322 I 
~J23 I 
0J24 16~"~"" 0~01li FPPOUT, 0 /ROUTINE TO DIS!PATC~ TO CORRECT 
~325 n~31 120~ C,l,.A /Cl..l!AR T~E AC TO BE SURE. 
0;)26 
03;l1 ~~33~ 11 Jf(I TAD I FPPOUT /GET THE POINTER, 
UJ0 ~~·333 ~33~ OCA FPPOUT /A~O SAVE. AWAY 1 

03J1 00334 473~ JMS I F- PfPOUT /l:AL.L. TiootE CORRECT ROUTINE NOlll • 
0~32 I 
0~3;! I 
UJ4 0~3:.S~ 130\'j FPll'OUT, CL.A c L. L. l!XlT F~OM I NU:RUPT ~OU'TlNE. AC 
0~Je ~~336 1003 TAD 3 /GET USl!RS 1NTERUPT VECTOR, 
fd~J6 k'.IV.337 3~30 OCA fiPPDUT /SAVE FOR • SECOND, 
121337 ~~1340 1347 TAD J'PPMQ /RESOTRE THE MQ, 
040 0~341 7421 7A21 /MQI.. • l.,OAD MQ F~OM AC. CL.EAR AC, 
0341 140342 13~0 uo FPPLNC /GET Tl-I! LINC, 
ICIU2 ~~343 1104 t L.1. RAL.. /A~O t:'{fl.OAO IT' no ~~1344 ue1 TAO FPPAC /FINALLY RELOAD HIE AC, 
034• la0345 e130 JMP I FPPOUT I.ANO EXIT TO lllt'1ER! EV!R. W! "4A \IE 
034!5 I 
0346 I 
fdJ41 I 
0~~0 I 
~351 I 
0352 ~0346 5400 Ff'Pico, JMP I 0 /PHONEY EXIT lNCASE US!R WANTS T 
~3~3 I 
035• I 
0;!~5 I 
03~6 I 
03~, I 
0360 I 



fd21~ ~ki320 ~310 DCA fPPRf.T /4t-i0 SAVE 
~216 l{Jii321 4324 JMS FPPUG /GET TME USERS POINTER NOW, 
021' LtJ{(J322 3, 1 () OCA 1 FPPRe:T /ANO STASH IT •w•v CORRECTL.Y, 
0300 !0~·32! ei6g,0 JMP I FPPCTL. /AND R!TURN TO THE USER, 
0~\dl I 
0302 I 
03~~ !(.iv 324 0 r6 C-Hl pqtPARG, 0 /GETS A USf RS ARGUMENT, 
0U• 1(1~·320 1C)00 TAO I FPPCTl.. IGET MIS ARGUM!NT 
0305 ~032b :2200 uz FPPCTL /ANO BOP UP Tl-IE POINT!R, 
0U6 ~Vi327 ~724 JMP l ,PPARG /AND RETURN TO THf USER NOW. 
n07 I 
UUJ I 
nu I 
iJ~U I 
nu I 
nu I 
UH, I 



f6••U EJECT 
0422 I 
a.a3 I 
042• I 
iU25 I 
0•2e ~040~ 37.,, FPF'INT, Ol:A I CFPPAC /FPP INTERUPT ~RCESSOR. SAVE AC:• 
0427 02;0;;1 10 10 FUR 
043~ 11ie40' J77o OC• l (FPPL.NC ONO LINC 
~4J1 '1~403 7701 7701 /MQA 1 Ge-T THE MQ INTO T~E AC FOR 
04132 ~e4V'• 3175 0 c:. I Cf"PPMGI /AND SAVE THE MQ, 
04JJ V)",40~ 474'0 JMS I FPP ITS /Cto;f.CI< ,OR OTHER SUPPORT PACKAGE 
IUJA ¥1V'40b 6f)57 FPIST /IS IT THE FPn 
UJ~ t')ft\ 40 7 0774 JMP I (FF>POUT /NOIDi 1 CONTINUE, 
0436 I()~. 411!1 3713 OCA I (F'Pfo'HB•1 /HP, SAVE THE SUTUS NOW, 
~4J7 ~h~:411 73.30 CLA CLI.. c ""L. FUR /TURN ON TME OOUBL.! MOOE BIT. 
U40 ~~~12 0113 •NO I CFPPTAB111l I A~;Q ~EAVE IT ON IF IN oout..e E ,.. 
0441 0~413 1J72 TAD (200 /fl'UT Cl N CORRECT COMl'i1AND MOOE BIT 

""4 2 t!k1414 3771 OC:A I (FPPTAB IA~D STASH A"' AV• 
iO.U~ ~;~ 41 ~ 1713 TAD l CFPPTAB•l /RETREIVE SUTUS ANO TEST, 
0444 ~~4115 7006 RTL /ROTATE TO LINC ANO SIGN, 
U4! 0~417 7430 SZL ITfST FO~ INSTRUCTION TR•P 
U46 1tJe420 :'>272 JMP FF' ITRfi' IITS AN INSTRUCTION TRAP, 
0441 0~1421 1eui SPA /TEST FnR IOT EXIT, 
d450 M'422 e254 J~P FP I OTT /ITS AN IOT EX IT, 
u:u ~V42~ 7006 RTL. /~OTATE NEXT TWO BITS OVER, 
0452 v.l~424 143~ SZL. /TEST FOR OIVIOE BY 0. 
04~3 1(1~425 ~262 JMP FPOIV0 ins A DIVID! BY 0, 
0454 l!lQ'i 42b 7 51" S~A /TEST FOR FRACTION OVERFL.OW, 
04!!5 \0€427 ~246 JM~ FPF'HCO /ITS A ,IHCTION OVERl'l..Ow, 
0456 "12·430 100b RTL. /GET TM! NEXT TWO BITS, 
04:57 llli-431 7430 SZL. /TEST FOR EXPONENT OVERFL.OW 
0460 0ct432 ~332 JMP FP!XOV llTS AN EXPONENT OV!RFL.OW 
04U \,l,i~4J3 n10 SPA CL 4 /TEST FOR UNOERF'L.OW • 
uea 0e. 434 e237 JMP FPEXUO /ITS AN EXPONENT UNO!RFL.Oltl, 
rue~ I 
~U84 v.1~43~ 41'70 J,.,S I CFPPOUT /ITS NONE OF Ti'IESE, TMEN ITS AN 
use tje436 0310 fll'PPEER, f PP000•2 /ON E)(lT DO NOTHING, JUST RETURN 
fU6e I 
U67 I 
0470 I 
0471 0e.4137 4770 FPExuo, J~S I (FPPOUT IUNDERl'LOW EHT. 
,,.12 l!le,440 040 FPPUER, • + 1 /OVE:RL.AYEO BV COMM ANO DECOO!R IF 
0-41~ I 
~A7.cl ~~441 0000 0 /ROUTINE TO I' IX UP UNDERFLOWS, 
0•7~ 0e442 37e7 OCA I (FPPTAB+S /ZERO OUT THE F'PP FAC. 
0476 V'kU3 376C> DCA r (FPPTA8+7 
0417 0l(,444 376b OC,t ? (F'PPTAB+10 
0e~0 v.iv.44:5 032!> JMF "'PP I ST /ANO NOW START FPP GOING AGAIN, 
lil51d1 I 
0eu I 
0e03 ~~·Ub .,,~ l'FDl'Rco, JMS I (rPPOUT IF~ACTIONAL. ove:R,L.OW FROC!SSOR. 
0~04' ~£447 0. e-s k1 ffF'PFER, • + 1 /NO OVERLAYEO RETURNCAS USUAL.). 
0e0e I 
~506 (l ({; 4 !H:~ 00VlV,i 0 /FRACTIONAL,. OVERFLOW FI>CEhUPP!R 
0507 ~~;4e>1 7U~ CL.A CLL. CM L. RAR /TURN ON MIGM ORDER BIT OF AC cs 
0~10 ~·1 ~: 45~ 01eo ANO I (FPPTU+7 IL.EAVE ON IF AC WAS NEG.AT IV!. 
itJ511 i?i~ 4e3 7~0~ SMA /WAS IT ON"I 

"'~ 12 ~V· 4 ~ 4 7 ;3 5 K'J CLA CLI.. CMA RAR /NOPE, SET TO A BIG NUMBER, 
0~13 ~v4e!5 375ti OCA l CFPPT AB+1 /ANO STORE AOV 1 

0~1.S 1oe·. 4eo 743'1 SZL. /IF TME I.INC IS ZERO IT Sl-IOUL.0 B 
ro ~ 1 e ~~-A~7 704~ CMA /IF ONI IT IS POSITIVE. 



0516 ~~00 ~76~ OCA I (F'PPTAB•U /AND NOW SAVE OU Y U L.OW ORO!R 
U17 "1i,•e 1 5Ue> JMP 'PPUT ONO T~!N START FPP GOING AGAIN, 
0152e I 
0521 I 
0l522 I 
0tsn 1tJ~4e2 '177VJ FPCIV0, JMS I (FPPOUT 0 DlVIOE BY 0. 
ua• ilH'4153 0~J4 FPPOER, ,PPOER+l /SET TO BIGGEST NUMBl!R CUME u 
u.ae I 
0e26 I 
0e21 I 
05J0 I 
0531 I 
UH I 
0eJ~ ~~1464 471~ ,rpIOTT, J "1S I CFPPOUT ins AN IOT e:xn. 
U34 ~v,46~ 04~b ,PPIER, ,+1 /IOT !XtT POINTER, INITUL.L.Y POI 
05J~ I 
0&36 0e•4et> 0000 rt /Tt-tU ROUTIN! JUST RUTARTS TME 
0!37 l1H467 4404 JMS I • /CAL.~ T~E COMMAND OECODER 1 

0540 0~470 001~ 10 I START CODE. 
rae~u !0~411 15b5b J MP l FPPl!lh1 /ANO RETURN NOw, 
"542 I 
0'54~ I 
015441 I 
0~4~ I 
050 !00472 1~44 ,PITliiP, c: I.. A Cl..l. CMA RAL. /ITS • TRAF' 1 UCK UF> PC NOW. 
0547 0~473 1764 HO I (FPPTAf!+2 /GET T~E PC, 
0!~0 I0~47• !2&b CICA FPPIER+1 /SAVE FOR A SECON0 1 

H~1 ~ki47f) 7430 liZL /010 IT CliUNG! FIEL..DS. 
0552 tl.,4715 700 C: MA /YES, UCK UP TME FI!LO AL.SO. 
05,3 '10477 176~ HD 1 (li'PPUB• 1 /GET TM! FI!~O BITS 1 

0554 ~0500 7006 Fi TL. 
0!'5 icH-dSU 7004 Ft AL I ROTATE INTO A DESIRABLE POSifON 
0056 lt10,02 03~~ ,1,NO C70 /CHOI' 0,-F CRAP. 
U57 "~~03 13~7 ,,, AO ,PIPCD' /CREATE THE CORRECT CDF lNSTFWCT 
UH ~~e0• ~U5 c:1c A • + 1 I STORE AWAY, BIJB8 y • 
k1H1 Wle·ea~ 000" '~ ne2 00'506 16eb ir AO 1 f PPIER+1 /GET TM! FPP TRAP INSTRUCTION, 
056~ ~~e01 6201 ,Pl'CDf, COF 0 /RESET TO nus FI!L.D. 
I0~64 ()£~U nu ~!~PA c I... /IF ns OURS [3XXXl Tl-IEN AC JS p 
UiU ~~~11 !533~ ,J tilP F PPTTT /NOP!, l..ET USER TAKf CARE OF lT I 
0566 0k!12 1163 'f AD I (FFPTAB+1 /GET TME OPERAND FIELD BITS. 
0H7 \l)k"~l;3 7012 fnR 
0570 1"1C~14 7012 f0ITR 
0~71 i6~e1~ 7012 f•iTR 
0!572 ~f!tb 0352 ANO C70 /RO ATE TO A GOOD PL.ACE ANO CtolOP 
H13 VJ2'517 1361 uo ttS203 /MAKE n A GOOD CIF•COF 
0&1• 0k::iU 3322 !:>CA ,+2 /UVE AWA 't' • 
0e1~ ¥1f(:~21 17h uo I CFPPUS+S /GET OPERAND AOORUS, 
0~16 0~~22 0000 I:' /SET TO CORRECT FIELD. 
0~11 u~n ~266 i:>C• 'PPIElhl /UV! A~UY ADDRESS, 
0600 ~~524 A\666 ,JMS I FPPI!R+1 ONO GO TO IT• 
0601 I 
0602 l\00~2~ 7200 FPPIST, 1:a .. • /CLEAR AC ON RETURN TO BE SUR!, 
0603 00526 42156 ,JMS r-PPUR+l l"!SURT FPP 1 

0604 ld0~27 5774 ,JMP I CFPPOUT /AND EXIT, 
060& I 
0606 I 
0e01 I 
0610 I00~30 • 71 Vi FPPTTT, ,J MS I (FPPOUT /USER TRAP, 
0611 00~31 0A6b FPPTER, FPP1ER•1 /ON TIUP JUST R!ST A~T n. 
0612 I 
06U I 



~614 I 
0bl~ ' "'6 1 ti Jv. ~32 411'() ~PEH1V, 
~617 0~533 0~34 F~~OER, 
.,6 ii?~ I 
0621 ~~·534 0000 
i.1b2~ "053~ 735~ 
~ti 2 :! ~~~~36 37f!'J7 
iab2A ~~~37 4250 
0625 I 
062e I 
~021 I 
~bJ~ I 
0 6 31 I 
~6J~ I 
063~ ~054~ 0311() FPPITS, 
0634 I 
063~ I 
'1fJ3e I 
0637 I 
0640 I 
~ti 41 I 
0642 I 
0643 I 

JMS l 
• + 1 

~ 
CLA CL L. 
OCA I 
JMS 

FFP000+2 

(FPPOUT 

CM A RAR 
(FPPTAB+5 
rPPFE~H 

/E~PO~ENT OVERFLOW. 
/SYSTEM FIXER•UPPEM 

/COM! HERE l' ~E WANTS us TO ~AN 
/SET T~F EXPO~ENT 
/TO A MAXIt-'IUM 
/A~O THfN f A~E OUT FRACTIONAL av 

/P~ONEY TTY CMECKER UNTI~ OVERLA 



~644 EJECT 
ia~4~ I 
0646 I 
0647 I 
0b5~ I 
11H>:51 I 

0ei5§ I 
065 I 
065• I 
~655 I 
065ti I 
0657 I 

iOit5tJ0 0J6td 
~~~b1 6203 
~e,5~2 0070 
~ia~e~ 03~• 
~~!164 0Ji5e 
i()ft\~6~ 0~63 
~0!66 0362 
W)~~67 03!1 

0~~'" 0J3l1 
v.l~~' 1 03~3 
~~~72 200 
V1e·!573 03~2 

ia~e74 033~ 
~~~1~ 03•7 
0Vi~7ei 035rr3 
0!0571 U51 

066rti PAGE 
0U1 I 
0662 I 
060 I 
0ee• I 
uu I 
06eei H'REll' 8U,FER 
0667 I 
h10 I 
~671 I 
0672 I 
067;'! I 
067• I 8 u " F E R f; 0 • I 0 0 R 0 u T t N 
U15 I • • • .• " • • • • • • .. .. • • • • 
H16 I 
0677 I 
0700 I 
0701 I 
14702 I 
070~ I 
07~4 I COPV~IGHT 1Q71 
07~5 I OIGITAL EQUJPM!NT CORIPOFU TI ON 
0706 I 145 MAIN STREET, 
0701 I MAVNARO, MilSSACHUSSETTS. 
0110 I 017!4 
0711 I 
07U I 
011~ I 
0714 I WR?TT!N ev JACK BURNESS I 

1111 ! I 
0716 I 
0717 I 
0720 I 



~1c1 
0722 
~12~ 
ld724 
0120 
~726 

0727 
~, Jk"! 
ID 7 31 
UJ2 
ld7J3 
07J4 
07J~ 

0136 
0737 
070 
0741 
07 42 
~74~ 
0744 
074~ 
0746 
070 
07!~ 
07~1 
0152 
01~3 
0754 
"'7 5t5 
ld756 
ld1~1 

0160 
0161 
llJ162 
0763 
0764 
~16~ 
016fj 
0767 
07112! 
0711 
'/J112 
~113 
0174 
017! 
011e 
0111 
10"'0 
10~ 1 
101d2 
1003 
10~4 
100! 
1006 
1007 
10Ul 
1011 
1012 
1013 
1014 
uus 
1016 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 
I 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 

fJE:CT 

FPP INPUT AND OUTPUT BUFF!RRING ROUTINES. 

COPVRIGl-IT 1971 
OlGITA~ EQUIPMENT CORPORATION 
MAVNARO, M•ss. 

wRITTEN BY JACK BU~NESS. 

!:JECT 

PAGE /ORIGIN PAST P~EVlOUS ~ITTE~ALS. 

BUFFER~, /SAVE ORIGIN FOR LATER. 

O~G FPPOOO 

GTREST IAOORfSS OF CLEAR 

ORG 

GTGTGT 

FPPITS 

BUFFER 

/OVER lTERUPT VECTOR, 

/TO lNTERUPT ROUTINE 

/RESOTRE OLD ORIGIN, 



1017 
10-lrt 
1021 
i022 
10~3 
1024 
iro~e 
1026 
1027 
10J0 
U\Jl 
1032 
1033 
u;s.o 
10J~ 
UJ6 
1037 
1040 
1041 

!042 
04~ 

1044 
104f> 
1046 
1041 
U~0 
1151 
10:52 
1053 
10:5• 
105~ 
U56 u,, 
1060 
1051 
1062 
uu 
uu 
US! 
1066 
1067 
1070 
U11 
U72 
107! 
U7• 
107~ 
U76 
1017 
1U0 
11"'1 
1102 
lU~ 
1104 
1 ue 
1106 
1U7 
1110 
1111 
Ul2 
uu uu 

GFTCCC, 0 

I 
I 
I 
I 

GTL.N, 
GTClJ~T, 

GT~AX, 
GTTC:AR, 
GTRUBS, 
GPli'~ST, 

I 
I 
I 
I 
GTREST, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

TAD I 
O:A I 
C,._A CMA 
TAO 
OCA 
TAO l 
T•D I 
SH CLA 
JMF' 
Ci.A CMA 
TAO 
OCA 
J~S I 
GPL.Ow 
JMP I 

21 
0 
0 
0 

GET CPP 
GETFPP 

GTCUNT 
GTCUNT 
GETCPP 
(GTM21~ 

GTL.N 
GTL.N 
tGPPf)OP 

GETCCt: 

CP'l.OW-GPM IGH• l 
e 
0 
G'L.OW 

0 
OCA 
OCA 
OCA 
UD 
OCA 
TAO 
OCA I 
JMS l 
JMP I 

EJECT 

GT CUNT 
GTl.N 
GTRUBS 
GPPRST 
G!TCPP 
GP' PR ST 
CG,PONT 
(PUREST 
G TR! ST 

GTTEST, 0 
ICSF 
JMP I 
1Ut8 
j,NC 
TAO 

GTT!ST 

GTl17 
GTH0 

/AFTE~ TRAP COM!S HERE, 
/GET A CHARACTER. 
/STORE IN THE FPP AC, 
/OEC~E~!NT THE CHARACTER COUNT, 

/GET THE LAST CMARACTER 1 

/W~S IT A CARRIAG! RETURN, 

/NO, NOTMING SPECIAL., 
/VES 1 O!CREM!NT NUMBER 
/OF CARRIAGE RETURNS IN BUFF!~. 

/NOW BOP UP CHARACTER POINTER, 
/POINT!~ TO NEXT CHlRACT!R TO G! 
/AND RETURN TO RESTART FPP 1 

/!XPONENT FOR ,IX!O GTLN 

It, YOU REMEMBER, GTLN WAS NUMB! 
/NUM!!R OF CHARACTERS IN BU,FER, 
l•MA~lMUM NUMB!R OF C~ARACTERS l 
ILAST CMARACT!R TVP!D IN, 
/WHETHER OR NOT WE RE RUBBING 0 
/FOR A!SfTlNG BUFFER POINTERS WI 

/THIS RESETS ALL POINTERS lN CAS 

/~ESET OUTPUT NOW, 
/RETURN, ALL IS DON!, 

/THIS ~OUT!N!I CH[CKS 
/ANO GETS A CHARACTER FFROM TM! 
/NO CMARACTER, RETURN, 
IV!S, ITS A CMARACT!R 1 READ IT l 
/CHOP OFF STUFP" I 

/ANO ~UT IT BACK ON 1 



1115 
111 tJ 
1117 
1120 
1121 
1122 
11 ii! J 
1124 
1125 
11 iie 
1121 
11J0 
11J1 
11J2 
11JJ 
11 J,4 
11J5 
1136 
11J1 
1140 
11 41 
1142 
1143 
1144 
1145 
11 4 f) 
1147 
1100 
1151 
11 jf!i 
1153 
11 ~4 
11~~ 

11 ~5. 
11:)' 
11cs0 
1161 
1162 
1163 
11 ~,. 
1 use 
1106 
1167 

11 '"' 1171 
1112 
1173 
1174 
1115 
117ei 
111" 
12~~ 
l21d1 
121112 
1c~3 
1c~4 

12 "5 
12~6 
12"11 
121~ 

12 11 
1212 

I 

OCA 
TAD I 
OCA 
HO 
JMS I 
Sl<P CL.A 
JMP 
TAO 
TA 0 t 
SNA 
JMP 
TAD 
SNA 
JMP I 
TAD 
SP.,,A CL.A 
JMP 
TAO 
JMS I 
TAO 
SNA CL~ 

JMP 
DCA 
HO 
JM5 

GTT~PS, TAO 
JMS 

GTTCLA, CLA 
JMP l 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

EJECT 

GTPRT, 0 

I 
I 
I 
I 
I 
I 
I 

OCA t 
TAD I 
TAD I 
SNA CL.A 
JMP 1 
TAO I 
JMS I 
JMP I 

GT~C:"<F, ISZ 
TAD 

GTTCAR 
GTTGOT 
GTREST 
GTTCAR 
GT REST 

GTTCl,.A 
GTTCAR 
(GTM215 

GT'MCRF 
GTMH'l 

(GT MOEL. 
GTM152 

GTMRUB 
GTTCAR 
(GPPUTI 
GHHJBS 

GfTF(PS 
GT'RUBS 
GT334 
GTPRT 

GTlC:AR 
GT~RT 

GTTEST 

(GTBACI( 
GPUCUNT 
GPUHOST 

GTPRT 
(GTBACK 
GPUTMY 
GTPRT 

GTLN 
GT21t; 

/FINAL~V SAVE IT AWAY. 
/SET UP TME CHECKER. 
/ANO SAVE FOR A SECOND 
/RfCAL~ THE CARACTER. 
/GO 00 THE SUBROUTINE NOw. 
IAL.L IS wELL.. 
/OONT PROCESS THIS CMARACTER. 
/PROCES! THIS CHARACTER. 
/IS IT A CAR~IAGE ~ETURN? 

/YEP, 
/NOP!, MOW ABOUT A CONTROL U <AU 

/YEP, D!~ETE TH! ~INE. 
/NOPE. ~Ow ABOUT A RUBOUT. 

IV~P, DELETE ONE CHA~ACTER, 
/RECA~~ THE CMARACTER 1 

/INSERT IT IN THE BUFFER, 
/CMECK THE SWITCH. 

/RUHOUTS NOT ON NOW, 
/Ru80UTS ON, TURN THEM OFF. 
/SEND OUT A FORM C~ARACTER, 
/!HE BYE. 

/~EC•L~ THE CM•~ACTER, 
ISE"-10 IT OUT 1 

/CLA EXIT. 
/~ETURN NOW TO NORM STRUCTU~E. 

IT~IS ~OUTINE TYPES OUT A C~AR I 
/SAVE C~ARACTER FO~ A SECONO, 
/GET OUTPUT COUNT, 
/CHECK AGAINST UPPER LI~IT, 
/1-!Qlli ABOUT IT, 
/ITS ausv. OONT ~•IT FO~ IT. 
/RtCAL~ MY CMA~ACTE~. 
/PFdNT IT. 
/At-.iU RETURN• 

/BOP UP NU~BE~ OF LINES ON A C.R 
/PLACE A CARRl4GE RETURN IN T~E 



1213 JMS I (GPPUTl /BY CA~LING TMIS ROUTINE, 
121• I 
121~ GTEXXT, Cl..A /THIS RUTINE TERMINATES A TYY L..l 
uu uo GTf(UBS /A~E W! DOING RUBOUTS? 
1217 SNA CL.4 l"I 
1220 JP4P .+4 /NOPE, 
Uat DCA GTRUBS /Y!P • CL.EAR OUT FL.AG, 
ua2 T~O GTJ34 /THEN TYPE A FORM, 
lU~ J!!t1S G'f PRT 
1224 HD GT215 /Tl-tEN PRINT A C,R, I..• F • 
122~ J "15 GTPRT /ON T~E TELETYPE, 
1226 TAD GT212 
1227 Jtt1S GTPRT /OUT GOES TH! L.lN! FEED, 
1230 JPolP ! GT TEST /ANO RETURN 
1231 I 
UJ2 I 
1233 I 
1 :i.54 I 
UJ& I 
1236 GTM"UB, TAD GT RUBS /CHECK TME RUBOUT FLAG, 
12J7 au CL.A 
uo Jfl1P GTMRB2. /OON T FUDGE UP MUL.TIP~E RUBOUTS 
1241 uz GT RUBS /SET RUBOUT FLAG, 
1242 TAO GT334 /PRINT A LEADING SL.UM, 
1243 JM! GfPRT 
u.u I 
124l5 GTMRB2, J"'1S ! (GTBACK /BACK UP ONE CHARACTER, 
12415 ·-· SNA o~v THERE? 
1241 JMP GTEXXT /NOPE, 
1250 JMS GTPRT /YEP• PRINT IT• 
12~1 JMFI 1 IHTEST /Od) EXIT 
1252 I 
U~3 I 
1254 I 
12~~ I 
12~6 I 
12:57 I 
Ud0 I 
1261 I 
Ud~ I 
1263 GPPfrUL, TAO GT207 /RING BELL IF INPUT SUFFER FUll..L, 
Ut54 JMS GTPRT 
1265 JMI' 1 GTTEST /ANO EXIT FROM nus ROUTINE. 
U66 I 
12Ci7 I 
1210 I 
U71 I 
1212 I 
1213 GT177, 177 
1214 GTU~, 200 
127'5 GTMl0, •10 
1276 GTM1~2, •1!2 
1217 GTU4, 3:U 
U~0 liT215, 21! 
uu GT2121 212 
1302 GT2~7, 201 
U03 GPUCUNT,PUCUNT 
13il94 GPUMOST,PUMOST 
13~5 GPl.JTM'f, PUT MY 
13~6 G!H PP, ffl>PT41HU 
13~7 GTTGUT 1 FPP000•1 
1310 I 



1311 I 
1~ 12 I 
1313 I 
1314 I 
1J 15 I 
1316 I 
1317 PAGE 
'320 I 
1321 I 
1322 EJECT 
1J2~ I 
1324 I 
13.1?~ I 
1326 I 
1327 I 
1330 I 
lJJ 1 GT MOEL, JMS GTBACK /BACK UP ONE CHARACTER, 
1JJ2 St•U SZA CL• /UNTii. THE ENO OF LINE MAS SEEN 
13J3 JMP , ... 2 11..00P IF NOT DONE 
13341 JMF I CGTMRUB /W~EN OONE, SIMUL.ATE ONE RUBOUT 
1335 I 
13 Jfi I 
13J7 I 
1340 I 
1341 I 
1342 I 
l34J I 
13 44 I 
1345 I 
1346 I 
1341 I 
13!'S~ I 
1~~1 I 
13:; 2 EJECT 
1.3 :53 I 
1354 I 
135!:1 I 
1 ~ :;~ I 
1 ~ :57 GPPUll, 0 /THIS ROUTINE PUTS A CHARACTER I 
1Jo~ DCA I (GTPRT /SAVE FOR SECOND, 
1~61 UD I (GTClHH /TEST TME COUNT 
13e;2 TAO I CGTMAX IAGAl~ST MAXIMUM ALLO~EO. 
13 cs 3 SNA C:l,.A ITOOOO BlIGGG'I' 
1364 J"4P I (GPPF'UL /VE!?, A!TURN WITHOUT STICKING IT 
136~ TAD 1 (ClTPkl /RECALL TME CHARACT!R 
1306 0 C: A I Gf'PONT /STlCI< n HI, 
1367 ISZ I (GTC:UNT /BOP TM! COUNTER. 
1370 JMS GPPBOP /A~D BOP TME POXNTER 
1.H 1 GPFQNT, G?L,.Ollf ll~ITUL,. WAL.UE, 
1312 JMP ? GPPUTI /AND TH!N EXIT, 
l~/3 I 
1374 I 
131~ I 
1316 I 
1377 I 
14~0 I 
1•~1 I 
14 "2 I 
14~3 I 
14~• I 
14~5 I 
1 4 id (F; GF'FIBOP, 0 /PO!NTER BOPPER, 



1407 
1410 
1411 
uu 
1413 
1414 
14115 
1~06 
1417 
1420 
1421 
1422 
1•23 
1424 
142~ 
1426 
1•21 
1430 
1431 
1•32 
1433 
1434 
1435 
14J6 
1437 
1440 
1441 
102 
1443 
1444 
1445 
140 
1U7 
100 
14~1 
14~2 
145~ 

1•~· 
145! 
1•'e 
14'7 
14130 
1'61 
1402 
1463 
1454 
146e 
1466 
1487 
1'10 
1471 
1472 
U73 ,.,. 
u1e 
1476 
1417 
1~00 
usu 
1!502 
1~n 
1504 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
GTBACK, 

I 

UZ I 
T.~o I 
T.AO 
SH CL• 
J1"4P 
T•O I 
OICA I 
uz 
J1~p l 

E.J!CT 

0 
Cl~A CMA 
HO I 
SPA 
JMP I 
Dl:A I 
C1i.A CMA 
TAO 
OCA 
TAO 
TAD 
S ZA CL A 
Jl~P 

TAO 
0 11:!A 
HO 1 
TAO 
INA CLA 
JMP 
UD I 
J~P l 

GPFiINS, UO I 
JMS 
JMP I 

I 
I 
I 
l 
I 
I 

I 
I 
I 
I 
I 

EJECT 

c.tPPBOP 
GPPBOP 
GP PU Pl. 

GPPBEX 
CGPPRST 
GPPBOP 
GPPBOP 
GPPBOP 

(GTCUNT 

GT BACK 
(GT CUNT 

GPPONT 
GPPONT 
GPPONT 
GPTSTl 

'+3 
GP~ST1 
GPPONT 
GPPONT 
GT~215 

GPR!NS 
GPPONT 
GT6AC:I< 

CGT215 
GPPUTI 
GTBACK 

/BOP T~! POINTER. 
IGET TME ~OINTER, 
/C~ECK AGAINST TM! 
101<? 
IVEf', BIT 
/RESET THE POINTER 

/!OP OV!R ARGUMENT 
/ANO RETURN. 

l..IM?T 1 

/THJS ROUTINE BACKS UP THE BUFFE 
/!OP OOwN TM! COUNT 

/IF YOU CAN, T~AT I51 
/EL.SE RETURN, 
/STORE BACK CORRECT COUNT, 
/BOP DO~N THE INPUT POl~T~R ALSO 

/TEST FO~ LOWER END WRAP ARAOUND 
/•LOw!R BUFFER~1 
/TOO ,.ART 
/NOPE, 
/YE'• RESET POINTER, 

/RECAL~ TME o~o CHARACTER, 
/JS IT A CARRIAGE RETURN! 

/YEP, 
/NOPE, REFETCM CHAR ANO RETURN, 

/TOO FAR, STICK C,R, BACK IN, 

/AND !XIT NOW, 

I N!CESSARV tONSTA~TS AND VALUES, 
I 
I 
I 
GTM2t5, •U~ 



1 ~Id~ GP~ST1, GPti41 GI-I 
15 id b G?TST1, •GPLOW+1 
1~Id7 GP?UPL, •Glol'HIG~•1 
1!'>10 I 
1511 I 
1~12 I 
1~13 I 
1!51 4 I 
151 !5 I 
1~1~ I 
1~1i I 
1520 I 
H>ill I 
1~22 I 
1~23 I 
1524 I 
1~25 I 
\!526 I 
1b27 EJECT 
1530 I 
15J1 I 
1~J2 I 
1!SJ3 I 
t:SJA I 

53e I 
15 36 I 
1 ~..\1 I 
1540 I 
1541 I 
1542 FUTMY2, 0 ITMU SHAL..L Gl!T THE C~ARACTER, 

1543 TAO I (FPPTA8+t0 /GET TME CHARACTER• 

t544 JMS PUT MY /ANO SE~O IT OUT 
54~ JMP I PUTMY2 /AND RETURN, 

1e>4b I 
1541 I 
15e>0 I 
1551 I 
1~02 PUlMY, e 
1l)::>3 OCA GT8ACK /SAVE FOR A. SECOND, 
1 e> :u TAO PUCUNT /C~ECI< TME COUNT, 
15 :>~ TAD PUMOST 
15 :> 6 SNA CL.A 
10~7 JMP PUBUSV /ITS STlL .. L FULL., DEL. AV• 
1 oo"' TAO GTBAC:t< /RECALL. THE CMARACTER, 
1~61 OCA I PUPUNT /SHE IN BUFF!R 
1~02 ISZ PUCUNT /BOii) THE COUNT, 
1~63 J~S PU TEST /HST AL.L FL.AGS, 
156A JMS PUB OP /BOP MY POINTER, 
1~05 FuPuNT, PUL.OWER 
1ei66 JMP I PUTMV /ANO RETURN, 
15~7 I 
1~70 I 
1511 Pueusv, JMS l • /RESIT FPP PC 
1512 0 
1573 JA PUTOLY ITO • 00 NOTHING ROUTINE, 
1514 JMP I PUT HY /HiO R!TURN P'OR NOW, 
1515 I 
101e PUSOP, 0 
1577 uo I PUBOP /GET HIE POINTER. 
1 b Id V:! TAD F'UUPTS /CHECK TME UPP!R LIMIT• 
ie~1 SNA 
ltli12 TAD PUF<Sf /ITS THERE R!SfT 



160~ TAD PUfiiUOGE /ANO STORE BACM: AFTER CRRRECTING 
160111 OC• I PU!OP IA.WAY IT GOES. 
1eu ISZ ,.lJBOP /BOP PAST THE ~RG, 

1606 JMP I PUBOP IAND RETURN 
1607 I 
uu I 
1611 I 
1612 I uu I 
1614 PUCUNT, k1 
1615 PU~OsT, PJLO~ER•PUUPPER•l 
uu FUUPTS, ePUUPPER 
1617 PUlliST, PJL.O~!R•PUUPP!R•l 
1620 PUFUOGE,PJUPPER+l 
uu l'U,L.AG, 0 
1622 I 
1623 I 
1624 I 
uae I 
1ea6 I 
1627 IPUTEST, 0 
U30 TSI' /REAOV 
uu Jili1P ,•3 /NOT NOW. 
1632 TCF ICLUR n 
un OCA PUFL.AG /A~D RECARO SAID FACT. 
lU.t HD PUCUNT /TEST BUFFER 
uu SlllA CL.A 
106 Jt.1P l "UT!ST IEXJT ON NO CHUS o 

ua1 TAD ,U,t.•G /TEST TTY FL.AG 
l640 SU CL.A 
U41 J_,P I lltUTEST /EXIT IF NOT RfAOV. 
U42 uo l PUPONT /GET A CHARACTER 
160 Tl..S /OUTPUT IT• 
1644 r; ~. CMA /BOP 00\tlN THE COUNT 
t64e TAO PUCUNT 
1646 DC• PUCUNT 
1647 uz PUFLAG /RESET 'LAG, 
16~0 J~S PUB OP IA~D SOP TME POINTER. 
U51 ll'uPONT, P·uL.OWER 
U!52 J'"1P I PUTEST 
U:J;! I 
165d I 
165!5 I 
16!)6 I 
1657 I 
1650 I 
166 l I 
1662 I 
16t:i~ I 
U64 I 
166! I 
ues fi'UFCEST I 0 
1661 uo PUPUNT 
U70 DC• PUfPONT 
1611 DCA llUCUNT 
1672 DC• PUFLAG /TURN O~F A~~ 'LAGS. 
U73 Jlll1P I PUREST 
U74l I 
u1e I 
1676 I 
un I 
171H1 I 



17~ 1 I 
17 "'2 I 
17 i/J3 I 
1104 I 
17~5 I 
17 ld6 I 
170 I 
PU I 
1711 EJECT 
1712 I 
1113 I 
1714 I 
171 ~ F' AGf. 
1" 1 e I 
1717 I 
1ne I 
1721 I 
1122 I 
1723 I 
1'24 I 
17 2~ I 
172~ I 
1'27 I 
17J~ GTHSl 
17J1 PU HST 
1732 I 
1733 riTGTGT, 0 
1134 JMS I GTGTGT•d /CHECK ~OTH SUFFERS 
17 3 !5 JMS I GTGTGh2 ITH!N EXIT WM.EN DON!. 
17J6 JMP I GTGTGT 
1737 I 
1140 I 
17 41 I 
1142 I 
1743 I 
174• G!TC, JA " 

/THIS ROUTINE GETS A CHARACTER F 
114~ F 1..D A GTL.Ni.2 /G!T NUMBER OF l..lNES IN BUFFER. 
1746 JEQ GETC•2 IIF NO 1..INE.S IN BU,F!R L.OCP. 
1741 TR6P3 GET CCC 1 H THERE ARE CHA~ACTERS THERE, 
175~ JiNQRM /GET ONE BV T•UPPING AND BRING I 
1731 JA GETC /TMEN RETURN wITH T.,.E C"1ARACTER 
17 :5~ I 
175J I 
17 :s 4 I 
17~S I 
11~6 I 
115? I 
1100 I 
11Ci1 I 
17 CJ 2 I 
1753 I 
1764 fPUTC, JA • /THE ~OUT IN! TO PUT • CMAIUCTER 
11 ()~ AL. t-.i 0 /F'IX TME CHARACTER. 
1766 PuTL.,CJP, HUPJ PUTMY2 /TFUP OUT NOW 
17 57 JA PUTC /ANO EXIT WHEN DONE. 
1710 I 
1771 I 
1772 I 
111J I 
1774 I 
P15 PUTOLY, l..OX •100~"~ /THIS ROUTINE 0!1..AVS IF NECESSAR 
1716 JXN • , Ir:!+ /Bf CAUSE THIS WJL.L. L..EAVE THE FPP 



117'1 Jj!, PUTLOP /Wt-IEN CONE, wE t.iIL.1.. TRAP /aGAtt-.:. 
2000 I 
20U I 
2002 I 
2003 I au., IOOUTltl, JJL /HHS WAITS FOR AL.L. OUTPUT TO BE 
200~ S'1t/alHO 
~0i6b f L. DA ~UCUNT•t /GET NUMBER OF CHARACTERS TO 00 1 

au1 AH 0 /!i'LAC! IN AN INO!X • 
a0U SHRTF /IN ~L.OATING MOO~ AGAIN, 
au 1 J)i:N 100UTW+2,0 /IOIT 1 pr NOT DON!, 
20U J IL lOOUTW /EXIT IF 01<. 
20U I 
2014 I 
2015 I 
ae1e I 
H17 I 
20a0 I 
2021 I 
2022 I 
run I 
202~ I 
202~ I 
:u2e I 
20a1 I 
20H GPL.OW •, 
uu I 
HJ2 P 'l~GE 
auJ I 
20J• 1iF:;MIGH1.•t+tJ 
au' I 
2036 Pl,, L. 0 WE. R Ill GP H 1 G H • 1 
a031 I 
204'0 Pl.UPPER•,+177 
2041 I 
2042 I 
2043 I 
2044 I 
204! 
2046 I 
204., I 
u:s0 P~t GE 
a0e1 I 
H~2 I 
ae~:s I 
u~• I 
20s~ I 
aue I 
20~1 I 
a0e0 s 
a0e1 I 
2092 I 
uu I 
Ue• I 
a0u I 



200b EJHT 
;l0o7 I 
(01"' I 
c011 I 
2~12 IFPPS FPPot..o-. /FIND OUT WHERE WE AIU, 
2013 I 
2iJ14 ORG FPPOL.fJ I IF WE IJON T OVERL.A~, ORIGIN ~HE 

2"' el I 
21l\l~ $ 
2'tJl7 I 
2U~ I 
~Ul I 
4! h12 I 
2h13 I 
a1.u I 
-'"~~ CMAIN "FPPLB15"1 
~0id1 I 
00~2 I 

~Ith~~ I 



001i14 EJf.CT 
000~ I 
001H I 
0007 I 
0010 I 
HU I 
0012 I 
0013 I 
014 I 
001! I F p p • 0 E F 
rd016 I • • • .. • • • 
0017 I 
0020 I 
0021 I 
H22 I 
ld02:! I 
16024 I COPYRIGHT 1971 
Hi6 I DIGITAL !QUlPMENT CORPORHION 
0026 I ue MAIN STREET, 
Ha? I ~AYNAR0 1 MASSACHUSS!TTS • 
HU I 01754 
0031 I 
HJ2 I 
HJ~ I 
u;,• I WRITTEN BV JACK BURNESS, 
00.le I 
0036 I 
~037 I 
0U0 I 
0U1 I 
0042 I 
HO I 
0044 I 
nu I 



~046 

0~47 
~~ :lk:'I 
~" 5 t 
~0:l2 
00 !53 
00~4 

~0,5 
~056 

u:>7 
0060 
~001 
llt00~ 
0053 
ia0e4 
nu 
0066 
0067 
0010 
HJ 1 
~ 0 12 i!· c:· b 13 ~ 

0HHH 
{• V. fH~ 2 

0013 1c~60.3 

0014 
001~ 
0016 
0011 
0100 
uu 
~1~2 

U~J 

01 "4 
'111d5 
U 06 
0~1 
~11~ 
~ 111 
0112 
~ 11 i! 
0114 
011~ 
~ 11'~ 
U17 
~ 12,1 
0121 

V.1 ~:'504 

trto~~ 

~:· k'.; 15 ~ b 

~· e"' 0 7 
0~.610 

1C~611 
'1~1 012 
io~ 613 

0M>14 
lO ~I f.H ~ 
0~·5tb 

I 
I 
I 

I 
I 
I 

I 
I 
I 

EJECT 
BASE 

~t:liH"'B•77'1!0~ 
~CIHP l =MC!o(T~r,,+30 
~CF<'f P2;MCRTP1+3 
MC:RlP3•MCR1Ji2+3 
MCJ(T?4•MCRTP~H3 
MCRTP!:af-1CRTP4+3 
MCRT1'6;MC~TP5•3 

MC:l;nP7=MCRTP6+3 
fi·CRT~A•MCRTP7+3 

tHH~ 1 FPPONE., l, 
2~...,v 

001~~ 

~1a1n ,PPhO, 2, 
21600. 
210 ~111 

/T~ESf A~f TM! COMMONLY USEO CON 

I 
I NOTf I 00 NOT MOVE THE O~OfR OF T~ESE AROUND, 
I 

~001 ,_.PPFl12r 1 /PI OlV?OEO BY 2, 
Hlitl 311 CA 

315e 37!55 
I 

00~2 ~PPP!, 2 
311 V' ~ 11"' 
~75t> 3755 /Pl 

I 
~\()0~ fff:)P2Pl, 3 
31U 311 ~ 
37!55 ~755 /TWO PI. 

I 
I 
I 
I 
I 
I 
I 
I 



~n 2:t 
'H:l3 I 
0124 I 
0125 
"126 I 
Ua7 I 
0130 I 
01J1 I 
0132 I 
0133 I 
0U4 I 
UJe I 
01~! I 
0137 I 
0140 I 
0141 I 
0142 I 
0143 I 
0144 I 
014! I 
014! I 
0147 I 
IU~0 I 
0101 I 
0152 I 
0153 I 
015• I 
u~e I 
u~e I 
U::S1 I 
01d0 I 
0161 I 
0162 I 
Uf53 I 
ue• I 
uee. I 
U66 
0167 I 
0170 I 
0111 I 
0172 I 
U1J RAND, 
011• 
U1~ 
U76 
0117 
U~0 
0201 
0202 
020;) 
020• 
0ue 
0206 
0207 
0210 
0211 
0212 
uu 
~214 
0215 
0216 

f· JEC T 

J:FREF RANf) 

~i· A N D 

c:: 0 P V R I G HT U 7 1 
CIGITAL IQUIPMENT CORPORATION 
,1 48 MAIN STREET, 
~AYNARO, M4SSAC~US8!TTS, 

~RITTE~ BY JACK BURNESS, 

fJ!:CT 

~:A 
P1 L.OA 
p;-t'4ULM 
nuuo 
f L.OA 
''·TX 
F: LOA 
F• STA 
.,I XN 
F: •on 
p; AODM 
)IT.A 

r;STA 

'
1
CL,A 

P1 ST A 
fi STA 
F1 L.DA 
,r GIE 
L. ox 
~I A 

• l'RNDC1 
FRNOX 

FRNDCY 
0 
,PPPl2•l 
FRNDX•l 
,+4,0+ 
l'PPPI2'-'l 
FRNOTM 
I 
'RNOCY 

'RNOTM•1 
FR ZERO 
,RND02 
FRNOPO 
"1, 0 
,RNOP0•2 

01754 

/RANDOM NUMBER GENERATOR, 
/RANDOM CONSTANT, 
IMUL.ITPLY BV o~o RANDOM NUMBER. 
/NOW 00 SOME 'lDOLING, 
/GET THE CVCl.lC, 
/PUT CYCL.IC IN AN INDEX 
/ 11 00010001" 
/SET EXPONENT IN 1•2 R•NG!, 
llF CVC~lC•0, THEN 00 !XTRA BOP, 
1 11 00000001 11 

/ACD lN MAGIC TEMP, 
/RECALL AND SAVE CYCLIC 
/ll'OR N!XT TIM!1• 
/ZERO TME FAC 
/CL.EAR OUT !XTRAN!OUS BITS 'ROM co'1..IT6A.. 
/CL!AR OUT ZERO WORD, 
/GET TH! L.OW OAD!R BITS NOW. 
/PRESERVE MIGM OROE~ BIT IN IND!): p. 



0217 
~220 

~2~1 
142~~ 
a223 
~22• 
~22~ 

~22!\ 
~227 

dli2JIC 
\02J1 
~2J2 
0233 
la2J4 
0235 
lt)2J6 
i12J1 
0240 
0241 
0242 
~243 
~244 

02•e; 
~246 
id247 
0250 
02!)1 
02~2 
~2:S~ 
0254 
U~e> 
025b 
0257 
0260 
0t61 
~~62 
0263 
W)264 
U6~ 
0266 
ld~67 
~270 
0271 
Wl272 
U1J 
0214 
027~ 
02715 
0211 
"300 
0~01 

~302 
0J~J 
03U 
"3"'5 
0~00 

03~7 
0~1~ 

Ult 
0312 
~313 

0314 

FRNOPO, L.DX 
FSTA 
FL.DA 
FAD()M 
"-· 0. 
FSTA 
!TUH 
fLDA 
JXN 
~NEG 

f'AOD 
JA 

F;NOOt<, FSu8 
~MUL 
~SUB 

JGE 
rADO 
r sr-A 

I 
I 
I 
I 

I 

JA 

FANOTM, k' 
0 

I 
0 

F~NDX, •::H5 

I 
I 
I 

3ee2 
7227 

1J~Noc1, 22 

I 
I 

:S224 
2342 

0 
FUhO, 0 

0 
0 

I 
I 
I 
FODCY, 0 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

0 

• If REF 

EJECT 

0,0 
FRZER0+1 
FRNDTM 
FRHRO 
'RN()X 
FRZER0 ... 1 

r~ZtR0•1 
rR"'00K 1 0 

FPPTWO 
,+4 
FPPONE 
F?PTWO 
FPPONE 
,+4 
FPPONE 
FR~DX 
RANO 

/SAVE THEM AwAV, 
/RECAL~ ADD•IN FACTOR 
OD() IT IN NOW, 
/RECA~~ RANDOM HIGH ORDE~ WCRO 
/OVERLAY EXTRANEOUS CARHV, 
/GET BACK INTO FLATING MOOE. 
/RECAL~ ~ANOOM NUMBER 
/00 NOT FLIP AROUND ,5 
/00 FLlP AROUND ,5 
I 2,•RNDC1 TO 2) 

I ~N0(1 TD 2)•1. 
I BRING l~TO THE 0•2 RANGE AGAIN 
I COM,fNSAT! FOR CENT!~ LINE ERRo~s. 
/IT S STILL POSITIVE. EXIT, 
I WE VE OVER COR~ECTEO, ADO IN. 
t•NO SAVE fOR THE NEXT TI~E AROUND, 
/RETURN NOW, 

/OUM~Y COUNTER WORD, 
/RANDOMIZING LOOP COUNTER, 

l!XPONfNT OVER~AY WORD, 
/LAST RANDOM NUMBER, 

/RANOO~IZING CONSTANT CI HOPE), 



~315 
U16 
0311 
0~20 
H~l 
0322 
U2~ 
0324 
U25 
\U~6 
0J27 
0330 
U31 
11332 
nu 
0334 
OJ~ 
0336 
0337 
nu 
U41 
~ua 
0:.\43 
0U4 
U4e 
n•e 
U41 
03!0 
U~l 
U~2 
03!53 
0:S54 
035~ 
03:)6 
0J57 
uer. 
nu 
ne2 
~H3 
US4 
03ee 
Ue6 
U61 
U70 
U71 
0312 
0313 
031• 
0315 
0316 un 
0400 
0401 
041d2 
04163 
04~• 
u~e 
0oe 
fU~7 
16410 
0•11 
0•12 

I E X ? 3 
! • ~ • • 
l 
,l 

/ 
/ 
.I 
J 

/ 
.I 
I COPYRIGHT 1911 
J OIG!TA~ IQUIPMENT COR,ORATJON 
J 146 MAIN STREET, 
J MAVNAMO, MASSACHUSSETTS, 
I 017~4 
I 

I 
f 
I WRITTEN ev JACK BURNESS. 

I 

' I 
' I 

EJf CT 

' ' 
EXP3 RAISES A BASE TO A POWER. 
X•A••B IN FORTRAN NOTATION, 

' I 
I 
OP301<, 

I 

JU 
FMUL 
JSA 

JA 

JEQ 
'SU 
"L. DA 
JECl 
FSU 
Fl.DA 
JGE 
TIUP1 
J• 

ExP3or.., 'LOA 
JA 

I 
I 
I 

ALOG 
MCRTF'8 
iXP 

EXP3 
MCRTP2 
MCATP1 
iXP30N 
"1CRTP8 
Mf!RTP2 
£>C'301< 
0 
E)(PJ 

/TAK! 1.0G OF THE NUMBER, 
/MUl.ITIPLV Bl MIS PO~!R, 
/N.Qw RAISE IT, 

/RETURN ANO ENTRV, 

I ih X "'11 
/SAVE BUE 
/GET POWER AND SAV! 
/XA0•1 

/AL.I.. IS WEL.L., 
/GIVE TIUP, 
/ANO RETURN, 

/AND RETURN 



Id 413 I 
0414 I 
0415 $ 

id 416 lFRFF ABS 
'1417 I 
~420 I 
0421 I 
0•22 I 
~•23 I 
~424 I 
\d42~ I 

~''0 I • 8 s 
W)4i27 I "' .. 
w;!4J~ I 
id 4J1 I 
~432 I 
~4JJ I 
.,434 I 
~43!1 I 

~43~ I COPVRlGHT 1971 
IUJ7 I DIGITAi.. E.QUIPMENT CO~POR AT I ON 
0440 I i•e MAIN STREET, 
fc2441 I "1AVNA~O, 1iUSSAl:l-IUSSETTS, 
0A42 I 01754 
~443 I 
U44 I 
t)445 I 
~A4e I WRlHtN BY J4CK BURNESS, 
d447 I 
04~'1 I 
a•:'.> 1 I 

"''02 I 
V3AjJ I 
id454 I 
a455 I 
0•5~ I 
~•51 I 
0400 fJEt:T 
0461 I 
U62 I 
046J I 
0464 I 
ld•o~ I 
Ubt> I 
~•61 AIU, JA • 
041Q) JGE ABS /RETURN IF )(,. •0 
Ult FNEG /)(De)( 

0412 JA ABS /ANO RETURN 
i0•7J I 
0414 I 
0•15 I 
vJ•76 I 
0417 I 
0600 I 
0~U I 
~~Id 2 I 
~503 I 
a~~u I 
05~!5 s 
"'~ 11!16 IFREF' TANH 
ia~01 I 
0~Ul I 



icle11 
0512 
0913 
vHH• 
~515 
0Uts 
~!17 
0ea0 
0!21 
0'522 
~523 
0!•a.t 
~5c! 
16526 
0527 
(lf»30 
0e31 
0eJ2 
0eJJ 
0534 
0~3! 
0!3! 
0&~7 
U41i1 
U41 
0!42 
~!43 
0!544 
0!4~ 
01546 
0!•7 
U50 
~551 
~5~2 
~55~ 

ti!!~~· 
050!5 
05S6 
ltl~57 
0550 
0!U 
05a2 
Ul'.i3 
0!64 
0~6~ 
uee 
0561 
IU10 
0~71 
0e12 
~e>7~ 
01• 
0575 
~!16 
0f;77 
U~0 
06U 
06~H? 
0603 
06U 
060!) 
06~~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
TANM,, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

T A N H . "' . "' 

COPYRICiMT 1971 
OIGITA~ EQUIPMENT CO~PORATJON 
1Al5 f-U%N STREET, 
MAVNARO, MASSACHUSSETTS, 

W"ITTEN 8V JAC~ BURNESS. 

EJECT 

JA 
l'SH 
JU 
'5TA 
f LOA 
JU 
'OIV 
JA 

I 

• MCRTP6 
COSH 
MCRTP~ 
MCRTP6 
SINH 
MCRTP5 
TANH 

IF REF SINM 

8 I N H .. . "' 

"'1754 

/~VPE~BOLIC TANGENT 
/SA VE OGUME~T 
/PERFORM COSM 
/SAVE IT AINAV. 
/RECALi. ARG, 
/PREFORM S:INH, 
/SINM/COSM•TANH, 
/AND RETURN NOW, 

ROUT IN!. 



~ f) It) 7 
~61'! 

~611 

() 612 
~e13 
'1J 61 A 
d61~ 
~616 
~ t; 17 
a6~0 
a621 
IC'J6c2 
~1523 
0624 
~62:> 
06~6 
ld627 
06J0 
itJ es J 1 
~6J2 
id633 
~6J4 
aeJ!5 
a636 
~637 
~64~ 

~641 

ll642 
060 
0644 
~64t5 

060 
0647 
;.i>650 
111651 
~602 

"6~3 
0654 
06~~ 
"'6~6 
06:>7 
0600 
ia6 61 
0662 
id663 
0664 
.,6tS' 
0666 
~661 
0670 
"611 
~672 
()613 
'11614 
~01e, 

~676 
~617 

icP id0 
~7~1 
14 7 ltl ~ 
~71()3 

~7~4 

I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
SYNM, 

I 
I 
SINHAP, 

I 

COP\'~rGMT 1g11 
OIGlTAL EQUIPMENT CO~PORATION 

146 MAIN STREET, 
MAVNAh0 1 MASSACMUSSETTS. 

~~ITT!N 6V JACK eu~NESS. 

EJECT 

JA 
FSTA 
JGf 
FNEG 
FST A 
FSUR 
Jt..E 
FSUS 
JGE 
Fl..OA 
JU 
FSTA 
fiit..OA 
'DIV 
PNEG 
FAOO 
FOXV 
JA 

FL.DA 
,SUB 
JSA 
FSTA 
FL.04 
JGE 
FNEG 
JA 

MC~TF'1 

• MCRTP8 
.+3 

~CMT?7 

SINH1 
SINHSR 
SINH2 
SIN HAP 
MCRTPS 
!XP 
MCRTP7 
FPl?O~E 
MCIUP7 

ti4CHTP7 
fiPPTwO 
SINH 

MCRTP7 
SINHL.G 
EXP 
MCRTP7 
MCRTP8 
SINH 

SINH 

0\754 

/~ESTO~E ANO EXIT. 

/SIN!-! ROUTINE, 
/SAVE T~E ARGUMENT, 
/MAKE !T ?OSlTIVE, 

/A~O SAVE ABS VA~U! IN CASE WE N 
/IS IT LE55 TMEN ,17 
/VES, US! SE~IES APPROXIMATION, 
/IS IT G~EATER THEN 88.029? 
/VES, USE ~OGC2) •PP~OXlMAT?ON. 
/RECALL THE NUMBER 
/EXP(~) 

11/EXPCO 
1•11E~P(X) 
/EXPCO•l/EXPCX) 
I tl2Cf~PC~)•1/!XP(X)) 
/ANO RETURN NOW, 

/RECALL. ABSOUL.TE VALUE, 
/ABS (X) wl,.N (2) 
IEXP(ABSCX)•LNC2)) 

/GET SlGN OF ARGUMENT, 
/~OAO POSlTIV! IF ARG WAS POSITI 
/ELSE NEGATE IT, 
/ANO RETURN, 



0VJ!5 
~1~6 
lJ1VJ1 
tb710 
~,, 11 
0712 
0713 
ia7 U 
~715 
wJ7Hi 
~717 
llJ720 
0721 
0722 
~723 

llli'2• 
012e 
~,,~() 

llJ127 
~730 
~731 

"'" J2 lli7J3 
~734 
073e 
0736 
~.,J., 

0740 
ia741 
~742 
~74J 
~744 
1474! 
~746 
0747 
~750 
01~1 
0752 
~7,3 

"''~4 
07::>t5 
01b6 
~7'J7 
0700 
~761 
rJ762 
.01e! 
~1()4 

~705 

ld70C) 
"701 
~'!70 

~7 71 
~712 

a71'J 
i,d'f7 4 
o/) 7 7 ':J 
1J77e 
'IJ777 
101d0 
10~1 
~~~2 

I 
S!NHSR, l'"L.OA 

FMUL 
FSTA 
PMUL 
FSH 
FM ULM 
HHV 

I 
I 
I 

f AODM 
fl L.O 4 
FOIV 
'ADD 
JA 

StNHLG, 0 
2613 
4412 

I 
SINM1, 1 1 
I 
UNM2, e1.~ng 

I 
SINH3, 6 1 

I 
SINH4, 120, 
I 
I 
I 
I 
I 
I 

I 
I 

MCRTP8 
MCRTP8 
MCRTP7 
MCRTP8 
MCRTP6 
MCRTP7 
SINH3 
MCRTP8 
MCRTP1 
SINM4 
MC RT PB 
SINH 

Ifl'REF COSH 
I 
I 
I 
I 
I 
I 
I C 0 S H 
I 
I 
I 
I 
I 
I 
I 

. .. 

I COPVRIG~T 1971 

IX SERIES I~ xc.1 
/XA2 
l't.•2 

'"'"'J /XA3 
IX,. e> 
/XA3/6 
1x.x-.~1e 

/X.5 
/)(ft.5/120 
/X•X~3/6+XA5/120 
/VOI~A, wE ARE DONE, 

I DIGITAL. EQUIPM!NT CORPORATION 
I 146 MAIN STREET, 
I MAV~ARO, MASSACHUSSETTS, 
I 01754 
I 
I 
I 
I ~RITTE~ BY JAC~ BURNESS, 
I 
I 
I 



1 ~"33 I 
h1.,4 I 
1~~5 I 
hhH> I 
l\Ood7 I 
1ICI10 I 
1011 EJECT 
1~1~ I 
1013 I 
1014 I 
l~io I 
uao I 
1~1, I 
l IO Ir! V,) I 

l "'21 cns1-1, J .. • /HVPcRBOLIC: COSINE, 
1~22 FSTA MCRTP8 /SAVE ARGUMENT 
11!!23 JGE • •3 IABS(X) 
1024 ~NEG 

'lt/2~ FSTA MCRTP7 
1111~6 FSUB COSM1 /TEST FOR L.IMITS, 
1027 JGE COSHBG 
1 ~Jft.'! r'L.DA MCRTP8 IX 
10J 1 JSA EXP /EXP(X) 
1032 FSTA MCRTP7 
1033 rl..OA PPl'ONE 11. 
UJJA FDIV MCRTP7 I l,/EXP(X) 
1 rtiJb FAOO Ml.HTP7 I EXPCX)+1,/E)(P(X) 
1~J6 F'O Iv FPPTWO I CEXP(X)•1./EXP(X))2, 
1037 JA COSH /ANO TMAT IS THE DEFINITION OF c 
1~40 I 
1041 I 
1~42 CQSHb(;, FSUH COSHLG /SEE If TOO BIG 
1043 JGT CO SHE /YEP, ERROR 
1044 f AQl) COSH1 /READO IN $U8TfUCTION FACTO~. 
1045 JSA EXP I EXPCABSCX)•LN(2)) 
10 4 (; JA COSH I A VERV GOOD A.PPROXIM4TION, 
1047 I 
1111 :'l~ I 
~~51 COSHE:, "LOA COSHB /GIVE INFINITY IN CASE OF NO REC 
hJ;j2 TRAP7 12 /ERROR TfUP 
U!;3 J A. CtlSH /ANO e:x n. 
10::l4 I 
i 0::; ei I 
1 ~:)Ci Cr.tSMLG, " 10:; 7 2f)13 
10 t>w,11 4412 
1001 I 
1~~2 COSl-iB, 3171 
1003 3777 
h,104 1111 
111100 I 
1 (lJ () e I 
1007 C"Sloq, 88.029 11.IMIT FACTOR. 
l 01lil I 
1011 I 
hi7~ I 
i~13 I 
HH4 I 
1010 I 
1~16 I 
i ~17 I 
U~IO s 



11 IH 
UI02 
1 h'3 
11'04 
U0t!i 
1106 
l 107 
1110 
U11 
U 12 
il 13 
1114 
U1~ 

UH> 
1111 
Uli?0 
112 t 
1122 
1123 
1124 
Uii5 
112e 
1127 
1130 
1131 
1U2 
UJ3 
U.)4 
U.)~ 
U.)o 
1131 
110 
1141 
1142 
U43 
11'4 
114~ 
1146 
1147 
11~0 
11 ~l 
1152 
11 =53 
1154 
11~5 
1156 
11~7 
1160 
ue;1 
1162 
ue~ 
116• 
116P, 
U66 
1161 
1170 
'111 
U72 
1173 
U?4 
Ult) 
l1'16 

I 
I 
I 

lFREF AC:OS 

I A C 0 S 
I • • • • 
I 
I 
I 
I 
I 
I 
I COPYRIGHT 1911 
I OIGITA~ EQUIPMENT CORPORATION 
I 146 MAIN STREET, 
I MAYNARO, MASSACHUSSETTS. 
I 017e4 
I 
I 

I 
I ~RITTE~ BV JACK BURNESS. 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

!J!CT 

•eoi~OK, 'L.DA 

I 
I 
I 

,MUI.. 
FNEG 
f'AOO 
JU 
,OIV 
JSA 
J )( N 
f AOO 

FSTA 
J!Q 
LO>C 
JG! 
l..DX 
l'"NEG 
FSUB 
JLE 
TRAP7 
JA 

ACOSEQ, 'l..OA 

MC:lltTP8 
MCRTP8 

FPPON! 
SCIRT 
MCRTP8 
AUN 
ACOS,.0 
FPPPI 

• 
MCf'TP8 
ACOSEQ 
•1,0 
•• !5 
~,0 

P'PPON! 
ACOSOK 
1 
AC:OS 

FPPPU 

I)( 
/XA2 
/•XA2 
/1•XA2 
/SQRT C 1•X·~2) 
/SQRT C1 • X•2) l'i.. 
/ATAN(SQRTC1.•XA2)/X) 
IND SIGN CHANG! N!C!llARY. 
/ADO PI I' MINUS. 

/ENTRV ANIO EXIT • 

/STORE AWAY. 
/IF %ERO RETURN PI OVER 2. 
/JUMI' TtMIE, 

/1'•1X1 
/IS IT LESS THIN 1, 
/NO. !R~OR 
/AND ~ETURN, 

/R!TURN PI OVER 2 tF ?ERO, 



1177 
12 0 la 
12U 
12 '12 
l2~3 
12~4 
12 ii:' e> 
1~Id6 

12 '° 7 
1210 
1211 
1212 
U!l3 
1214 
121~ 
12H> 
1211 
12 C! It> 
12'1 
1222 
~223 

122• 
12 :2 5 
1226 
1227 
1230 
12J1 
1232 
12.l3 
UJA 
1230 
1236 
1~37 
12 40 
1241 
1242 
1243 
1~44 
l24f) 
1245 
1241 
12:>~ 

~2~1 
12~2 
12:>3 
U5• 
1ioe> 
1256 
1257 
1260 
1201 
1262 
1i6J 
126• 
1265 
1206 
12C)1 
1270 
1271 
1272 
1213 
1274 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
ASINOK, 

JA ACOS /ANO RETURN NOw. 

s 
IF REF ASIN 

• s I N .. . "' "' 

COPYRIGHT 1971 
OIGITA~ EQUIPMENT CORPORATION 
146 MAIN STREET, 
~AVNARO, MASSACHUSSETTS. 

WRITTEN av JACK BURNESS, 

EJECT 

FL.DA 
FNf (; 
'MLll 
FACD 
JEQ 
JU 
FST A 
FL.DA 
~DIV 
JSA 

JA 

FSTA 
JGE 
FNEG 
fl SUB 
JI..! 

MCRTP8 

MCRTPe 
IF PP ONE 
UIN!Q 
SQ~T 
MCRTP7 
MCRTPS 
MCkTP1 
ATAN 

MCRTP8 
.•3 
FPPONE 
ASINOK 

"11754 

/X usgs ST~•IGHT TRIG RE~ATION 

/•X•2 
/ 1, •X •2 
/IF 0,FAC•PI OVER 2 

/SQRT C1 ,•X•2) 

IX/SQRT (1 ,XA2) 
/TAK! THE ARCTANGENT, 

/ANO RETURN, BUSSY, 

/STORf UG AWAY, 
IT•KE •BSO~UTE VA~UE 1 

/SEE IF •1 
/CONTINUE PROCESS, 



1275 
1216 
1271 
1~00 
1u1 
u~~ 
U0~ 
1H4 
131'10 
l3~t) 

1~id7 
lU0 
1311 
l~U 
1313 
lU• 
HHO 
1U6 
1317 
U20 
13~1 
~~22 
1323 
1~24 
1~~6 
1326 
i;&a7 
1330 
1331 
13J2 
133~ 
1334 
133!S 
UJ6 
U-)7 
1~40 
1341 
1342 
1343 
1344 
1340 
1346 
1347 
13:)0 
U~1 
13~2 

1~03 
13~4 
Ut)5 
U56 
Ub7 
1360 
1361 
1302 
1:.H>3 
1304 
136~ 
Uo6 
U6? 
1310 
U71 
u12 

I 
I 

TIUP7 
JA 

2 
ASIN 

A!INEQ, Fl.DA FPPPI2 
MCRTP8 
ASIN 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

'MUI.. 
JA 

I 
lFREF COSD 

c o a n . " .. 

COPYRIGl-IT 1971 

/TRAP OUT. 
/RETURN, 

/RETU~N PI OVER TWO, 
/TIM1!5 ARG 11 

/ANO RETURN, 

I 
I 
I 
I 
I 
I 
I 

OlGITA~ iQUlPMENT CORPORATION 
t•e MAIN STREET, 

I 
I 
I 

MAYNAROr MASSACMUSSETTS, 

I 
I 
I 
I 
I 

WRITTEN BY JACK BURNESS, 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I coso, 

I 
I 
I 

EJECT 

H 
FAOD 
FDIV 
JU 
JA 

cososiei, 90, 
co&o&'lr 6 

I 
I 
I 

3451 
3e61 

• 
COSD90 
COSD91 
SIN 
co so 

01754 

/CQSINE lN DEGREES, 
/ADO IN H, 
/AND FU~GE UP A BIT CPI/180) 
/TAKE TME SIN~ NOW, 
/ANO RETURN, 



1~73 
1314 
1310 
137~ 
l 3'7 
14~0 

1'"'1 
1"1112 
14~3 
14 Id 4 
1 •iae> 
1.r.~e 

14 iO' 
l "1 ~ 
1411 
141~ 
1413 
1414 
1415 
1416 
107 
1420 
1421 
1422 
14~3 
1424 
1425 
14U> 
14U 
14~0 
14H 
14J2 
14.) 3 
1 '~4 
1•3 ei 
14~0 

1'637 
1114~ 

i 441 
1442 
1443 
1444 
1445 
144b 
1441 
14::>~ 

14::>1 
1 .. :) 2 
14:l3 
14~4 
145::> 
1 A :)6 
14~7 

l4b0 
1401 
1462 
l40J 
1404 
l. 400 

140b 
1401 
141~ 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

SINO, 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

$ 
IF REF SIND 

C:OPYRlGtH 1g11 
DIGITAL fQUIP~ENT CORPORATION 
146 MAIN STREET, 
~AYNARO, MASSACHUSSETTS. 

~RITTEN BY JACK 8URNESS, 

EJECT 

6 
3451 
3561 
JA • 
FOIV Slf\10•3 
JSA SIN 
JA SIND 

' If REF TANO 

T A N f) .. "" 

M754 

/SINE OF ARGUMENT lN DEGREES, 
/CONVfRT TO RADIANS, 
/TAKt T~E SI"I. 
I UiO ~£:. TL!RN N0"4 • 



i•ll 
1412 
147J 
141• 
1470 
1476 
1•77 
UH'0 
1 ~'11 
15~2 
H>i63 
1e,d 14 

i~~o 
U"'6 
1~~7 
1~10 

1~11 
1~1~ 
1513 
H>14 
1:,H> 
H>10 
1~17 
1~2e 
1~21 
1 :!!122 
152.3 
1~24 
i 5 2 !I 
10~0 
1~27 

15J~ 
1~31 
U>.)2 
1:>~3 
1:) 3 4 
1 ~ Je> 
1f»~6 
1537 
1~40 

1~41 
154~ 
1~43 
1~44 

i~4b 

1b40 
1~4/ 
U:>0 
1e>:)1 
1~:)~ 
lf.553 
15::;• 
15~5 

15:>6 
1 ~51 
U,>00 
1~01 
1~02 
1eo~ 
1~C>4 

1:>05 
1~00 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

COPYRIGHT 1971 
DlGITA~ EQUIPMENT CORPORATION 
146 MAIN STREET, 
MAYNARD, ~ASSACHUSSETTS, 

~RITTEN BY JACK BURNESS, 

EJECT 

6 
34~1 
3~61 
JA 
F''DIV 
JSA 
J• 

s 

' T AND•3 
TAN 
TANO 

lF'REF TAN 

T A N 

COPV~IGMT 1Q11 

01154 

/CONVERT TO RADIANS, 
ICA~L TMf TANGENT NOW, 
/AND ~f.TURN 1 

DlGJTA~ EQUIPMENT CORPORATION 
1•6 "UJN STREET, 
~AVNARO, MASSA~HUSSETTS 1 

01754 

wRITTf.N SY JACK BURNESS, 



15 C) 7 

1 !:l l" 
~011 
}. ~12 
i~lj 
1514 
i~l~ 

1~10 
1571 
1~~~ 

10~1 
101:12 
16~3 
le,~ 4 

~ c" 0 
16~6 
16~7 

16U 
11511 
1612 
1ti13 
1614 
1e;15 
1fi1t> 
1617 
102~ 
1b&l1 
1tl2 2 
1623 
1024 
lb i2 5 
1e>2e 
102' 
1t>3 0 
i C> ~ 1 
).bJ~ 
16.)J 
lt).j 4 
1~3 !; 
iei~e 
1b_,7 
H>4~ 
it>41 
11542 
1b43 
16 4 '1 
ib45 
1640 
i647 
16 :)~ 
le>~ 1 
1e~2 
16~3 
1654 
16~~ 
lb:> 6 
1657 
1(j0 0 
1ei0 1 
Hio~ 
1co3 
1bo• 

I 
I 

I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
TAN, 

I 
I 
TANEk, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EJECT 

T~IS IS A PRETTY ~EEB~E TA~Gf~T ROUTINE FOR THE PRESE~T. 

JA 
JfQ 
FSTA 
JSA 
JEQ 
FSTA 
F'l..D A 

JSA 
F'D Iv 
JA 

T~AP7 

JA 

I 
IF~EF' 

c 0 8 . "" "' 

' l.AN 
MCRTP8 
cos 
TANER 
MCRTP7 
MCRTP8 
SIN 
MC~TP1 
TAN 

10 
TAN 

CCIS 

COPYRIGHT 1971 

/E~TRV FOR T~E TANG!NT 1 

/If ZERO ~ETURN NOW, 
/SAVE FOR A SECOND, 
1T•KE THE COSINE NOW, 
/COS•!?!, A NO""NO 
IAt-;D SAVE IT• 
/NOW TAKE THE SINE OF IT, 
/TAKE THE SI~E NOw 1 

100 T~E DIVISION, 
o~o r.e.ruRN. 

/GIVE TME TR4P INSTRUCTION, 
ONO RETURN, 

OlGitA~ EQUIPM!NT CORPOR~TION 
146 MAIN STRr~ET, 
MAYNARD, MASSACHUSSETTS, 

01754 

WRITTEN BY JACK BURNESS, 



16&~ 
l6b6 
1601 
u10 
1611 
1672 
1013 
1674 
~Clo 

1ble 
1011 
17!d0 
~701 

17 "'2 
17I03 
1704 
170~ 
17~6 

1707 
1i'l0 
1711 
1712 
1713 
li' 1' 
1n~ 
1716 
1111 
1720 
l721 
1722 
1'23 
17 ii 4 
172~ 
P~6 
11a1 
1730 
'731 
1732 
11J3 
11,u 
17 Je, 
1'J6 
1737 
174" 
1741 
1742 
1743 
'744G 
1746 
P46 
1747 
17=>0 
17:; 1 
17 ~2 
17 :)3 
'764 
11~e 
11~e 
17~7 
1760 
1161 
'762 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I cos, 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

l:.JECT 

,,;A 
f AOO 
,HU 
,;: . 
~ 

ii FREF 

I 

FPPP12 
SIN 
cos 

ATAN2 

II' • • • 

C:OPYRIGl-tT 1911 

/ADO IN Pl OVER 2 1 

/ANO TAKE THE SIN, 
/RETU~N NOW, 

DIGITAL fQUIPM!NT CORPORATION 
li 46 MAIN STREET, 
~AVNARO, MASSACHUSSETTS, 

017!• 

~RITTEN BY JACK !URNESS, 

f:JECT 

lTAN2 TAKES TWO ARGU~ENTS, SECO~D ARGUMENT OETE~MINES TH 



Po~ 
po4 
~ '.1 Ob 
1100 
1101 
171~ 

1772 
171~ 

177 3 

17 '" 17 7 ei 
17 J fl 
1717 
z~~0 
c'1"11 
( v; id;.: 
.?~~.3 
2e.~u 
2 ~ ~ !5 
~ e •.H> 
20~7 
2~U 
2011 
4:~ l 2 
~~~3 
~l(q4 

2(( 1 ~ 
ii:~· 1 ~ 
21C17 

4~'0 
~021 
2~~~ 
2~~3 

2~4'4 
~IC~~ 

;.rn~e 
~V:l~l 
2~J0 
2v,J1 
i::~->2 
2033 
4034 
~~J~ 

20J6 
20J7 
2~4V.'> 

"t .. 1 
2~ .. ~ 
2~4.3 
C!~44 

~~4e> 

~~'e 

"'"' "' 2e:>~ 

~ e;, 1 
(! ~ ::> 2 
~~~J 

.2 ~ "'° 2!05~ 
2~::.e 

~~/ ::;1 
.i: IO O 0 

I 
I 
I 
I 

ATAN2, 

I 
ATAN2A, 

I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

FL D.t. MC~TP7 IC:QMES ~ERE IF SIGN IS a I<. 
JA • /EkTRV, 
,STA MCfHP7 /SAVE. FOR A SECOND, 
F l..D A MCRTP1 /REOl..I.. THE QUAO~ANT 1 
FSTA MCl<TP8 /.A~D MOV! IT TO A SAVE PL.ACE. 
fl..04 MCRTP7 /RECALi. 'THf TAN. 
JU AUN /TAKE TH f. ARC111TANGENT OF IT. 
FSTA MC~TP7 ISAH IT OAV. 
FL f) A MCRTP8 /IHCALL THE QUAORANT 1 

JGE:. ATAN2•l I IF POSITIVE SIGN IS OK. 
FLOA MC~l'P7 /~ECALL ARGUMENT, 
JGE HAN2A /H POSITIVE DO FURTHER FUDGE 
F ADO FPPPl /OTHERWISE AOD Pl, 
JA ATAN2 /ANO RETURN 

~SUR FPPPI IT~I~O QUADRANT, SUBTRACT PI. 
JA AHN2 /OD RETLJRN, 

$ 

IF~EF AMOD 

A M 0 D 
Ill 

COPYRIGHT 1971 
DIGITAL EQUIPMENT CORPOR•TION 
14tl MAIN STREET, 
NAV~ARO, MASSACHUSSETTS, 

e.1754 

wRITTEN BV JACK BURNESS. 

tJECf 



2061 
a'162 
2003 
2064 
2fi?~f) 

~0c:>C 
2061 
a010 
2071 
2072 
2073 
2074 
201e 
207(5 
2077 
2U0 
~U1 
21-'2 
2U3 
2U4 
21_,~ 

21~6 
~ 1'0., 
2110 
2111 
2112 
2113 
21i4 
2U5 
21 lb 
2U1 
2120 
2121 
212~ 
;l123 
2124 
i212~ 
a120 
2121 
2130 
2131 
a1J2 
2133 
2134 
213~ 
2Ue 
21J7 
2140 
2141 
2142 
2143 
21U 
214~ 
2146 
~141 
21:;0 
21~1 
21~2 
21~3 
21~4 
21~!) 
21:S6 

' .I 
J A~OO(X,Y)=X•lNTCi/Y)•Y 

' 
~MOO, 

I 
I 

JA 
,STA 
FDlV 
JAL 
A I.. N 
FNORM 
f MUI.. 
FNEG 
F ADr> 
JA 

AMOOt:R, TRAP7 
JA 

I 
I 
I 

s 

• MCRTP8 
MC:RTP1 
A MODER 
0 

~C:RTP1 

MC~TP8 
AMOO 

11 
AMOO 

lFkEF SIGN 
I 
I 
I 
I 
I 8 I G N 
I • • • • 
I 
I 
I 
I 
I 
I 
I 
I COPYRIGHT 1971 

/fNTRV 
/SAVE IN A T!MPORA~Yt 
/OlVIOE ev v 
/TOO BIG, 
/FIX IT UP NOW, 

/MUL.IT,LV IT, 
/NEGATE IT 1 

/ANO AOD IN X, 
ONO RETURN, 

/CUVE TMERROR 1 

/ANO RETURN, 

I OIGlfA~ EQUIPMENT CORPORATION 
I 146 MAtN STREET, 
I ~AYNARO, ~ASSACHU$SETTS 1 
I ~17!4 
I 
I 
I 
I WRITTEN ev JACK BURNESS, 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

EJECT 

I SIGN RfTUR~S •1 1 0,+1 D!PENOING ON W~ETHER 
I l~PUT ARGUMENT IS c0, ~0, >0 



g157 
210 (.\ 
~lo! 
21 oci 
21oJ 
~164 
21ti5 
~ 1 oei 
2167 
21 l~ 
~111 
211~ 
21/J 
2174 
.i: 110 
~110 
d'7 
22~0 

221t'J1 
22~2 
:22~3 

~2~4 
221d5 
~2w.')O 

~"- iA' 
~21~ 
2211 
221~ 
2213 
2214 
2~15 
22ie 
2~17 
~220 

2~21 
2222 
2223 
2224 
2225 
222e 
224:7 
2~30 
2231 
2232 
:2233 
"~1)4 
~~-l5 
22~f:I 
2~31 

c240 
~241 
.::242 
224~ 
2~44 

2241:} 
2240 
2~41 
22:;~ 
22!)1 
2 2 ::>ie 
2253 
22::.t4' 

I 
I 
I 

StGN, 

I 
I 

I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

I 
c ~I..,, 

fLDA FPPONE /GREATER THEN ZERO. 
JA 

' 
/U<TRY A~D RETURN, 

J EGl SIGN /IF ZERO ~ETURN, 
JGE SIGN..,2 IIF POST IVE GIVE A 
no A .,+4 /GlE THE MINUS 1 ' 
JA 5!Gt\J 
1 
t> {)I~~ 
~ 

s 
IFREF CRLF 

tJf.CT 

C ~ L,, F .. • 

COFl'YRIG~T 1971 
DIGIT-I.. EQUIPMENT CORPORATION 
14tl MAIN STREET, 
MAYNARD, MASSACMUSSETTS 1 

WRITTEN BY JACK BURNESS, 

EJECT 

JA 
P.LDA 
FSTA 
JSA 

• 
CRl..FPT 
MC!i(T?B 
PUTSTt« 

0175.t 

+ 1" 



22~~ JA CRLF 

n~; I 
I 

2260 2 
2261 215 
aa6~ tr-U.,P·i, 212 
2263 JA CRl.FPT-2 
226• I 
226~ I 
220e I 
2267 I 
aa10 s 
0000 CMUN ''P'PP1..B2S" 1 
0001 I 
iiHhHl I 



00~3 EJECT 
ldlt~4 I 
13~ J ::i I 
~~~e I 
'>/)ii, IJ 7 I THIS IS THE SECONO PART nF T~F FPP FUNCTION ~IBRARV. 
~01~ I 
~011 I 
IO~l~ I 
IOU3 I 



~014 

0I01~ 
IOIC16 I 
~017 I 
i0-1~0 
0021 I 
"'022 I 
14023 I 
~~24 I 
ia"'~o I 
~ltl~fl I 
14027 I 
ld0.)0 I 
"'031 I 
0~32 I 
\0033 I 
-'I0.)4 I 
IOICJ~ I 
~0..)6 I 
00~7 I 
0040 I 
~041 I 
01C42 I 
0043 I 
W)044 I 
~k'l45 I 

"''° 46 I 
0047 I 
~0~0 I 

"'"~ 1 I 
IQl6:)2 I 
~"' :)3 I 
00:>• I 
!00~0 I 
~0~6 I 
ihH>7 I 
iae 60 I 
H61 I 
111~02 I 
~00~ I 
0004 I 

'°"' oe I 
0066 I 
~057 I 
0010 I 
V2071 I 
0012 I 
~073 I 
00/4 I 
001:.; I 
.007~ I 
00n I 
14100 I 
0hJ! I 
~ l lll2 G!TNUM, 
0Ul3 
0104 
ldU~ 

0U6 
0101 
0110 

EJECT 
lFJH.F 

EJECT 

.. 

GETNUM 

. "' 

c:oPYRIG~T 1971 

"' 

CIGITAL EQUIPMENT CO~PORATION 
146 ~AlN STREET, 
~AV~ARO, MASSACHUSSETTS, 

01754 

~RITTcN BY JACK BURNESS, 

T~IS ROUTINE WILL CONV!RT • 
STRING 0, ASCII CHARACTE~S ~ACKED 
CNE PER ~O~D TO A FPP NU~BER. 

TMIS ROUTINE WILL CALL A ROUTINE CA~LEO "GETC" TO G!T IS 

JA 
FCLA 
FSTA 
FSTA 
HX 
HX 
JU 

MCRTP1 
MeRTP3 
0 
s 
GETt:OL. 

/ENTRY ANO RETURN POI~T. 

ICLf AR F AC 
/ZERO OUT ACCUMU~ATEO NUMBE~. 
/ZERO OUT NUM6ER OF DIGITS OFTER 
/CLEA~ OUT OIGIT TOTA~ 
ISET TO ACCEPT SIGN C• OR ·~ 
/ASSEMBLE A NUMBER NO~, 



id 1 11 
~ 11' 
0113 
~ 114 
~ 115 
"'1 l t 
d 11 7 
~120 
w:l 1c1 
~ 1 ;a~ 
-11 ~ ~ 
t:l 1~4 
~1c5 

~126 
Jl27 
0130 
Id 1 J1 
~132 
., 1J3 
wH 34 
UJ5 
"'1 J6 
\41J7 
·414~ 

"'141 
~142 

U43 
~144 
id 145 
"'146 
Id 147 
015~ 
~1~1 

~ 1:) 2 
IO 153 
~ 1 :)4 

~1~5 

~156 
U:j7 
~100 

14 1 61 
0102 
U03 
"'104 
IO 1o0 
Id 1 o e 
~ 1i;7 
~11~ 

"'111 
~ 112 
~113 

'° 114 
~ 175 
0176 
0117 
~21()0 
~2i01 

~2~2 
1112~3 
~2~4 

~2135 

0~\db 

I 

rLD~ 

FSUA 
JNE 
HX 
r l. 0 A 

FMUL~ 
JSA 
XU 
FSTA 

G!P.icT, FLOA 
FSH 
rLDA 
f'Su~ 
JNE 
FSTA 
H)( 
JSA 
~LDA 

GETNU:, FSUe. 

I 

I 

JEQ 
JGT 

A 'fX 
'LOA 
FD Iv 
JX~ 

JA 

GETDc.q, FLOA 
JA 

I 
GETOGT, fiNEG 

I 

H)t 
H.OA 
FMlJL 
Jo~ 

JA 

G!Hn, FCLA 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

JA 

GETCOL, JA 
JHi 
~ L. DA 
~SH 

GETCLF, JSA 
fo ST h 

f' 5L;~ 
JLT 
P SU!:3 
J Gt 
HX 

~Cli(TP8 

GET COT 
GET NOT 
0 
t«Cl1TP7 
t-ICRT Fl 1 
GETCOL. 
0 
tiilCRTP3 

filCfi' T P 1 
!'ICRTP2 
~C~TP8 

GE TC EE 
GET01 
MCRTP1 
1 
GET COL 
P'ICRTF' 1 
filCRTP3 
GETDEQ 
GETOGT 

1 
~Cr;(TP2 

GETCHl 
,.2,1+ 
GETNUM 

~Cli(TP2 

GETNUM 

1 
MC~TP2 

GC:TC1"1 
... 2, 1 + 
GETNUl¥1 

GElNEX 

• GETCLP,1 
FPPONf 
t-O<lP7 
GETC 
~CRTP8 

CIE TC'1'1 
GUBO 
GE.TC1~ 

GETRO 
1 

/Gll T~E BAD CHARACTER. 
/IS IT A PERIOO. 
/NO. NO DECIMAL POINT. C~ECK fOR 
/DECIMAL POINT, SET OIGIT TOTAL 
/RESET ACCUMULATED SU~ POSITIVE, 
/BV MW~TIPLY BY SIGN AGAI~, 

/ACCULATE IN THE NEXT Si~!NG. 
/RECALL TOTA~ NUM8ER OF Ul~ITS. 
/A~D SAVE AWAY FOR •wHIL~. 

/MOV~ OVER TOTAL BECAUSt 
/THE EXPONENT ~I~L CREAM IT. 
/RECAL~ THE BAD C~ARACTE~. 
/SEE IF ITS AN "E", 
/NClT AN 11 E11 • NO E.XP01'1ENT • 
/ZERO OUT ACCUMULATING REGISTER, 
/ANO ALSP RESET T~E SIGN ACCEPT 
/GfT THE EXPONENT. 
/RECALL EXPONENT, 
/SUBTRACT OFF THE DIGITS AFTER P 
/EX~ONENTS BALANCE. ALL IS WELL, 
/GREATER THEN 0. ~ULITPLY. 

/NEGATIVE, SET UP COUNT. 
/RECALL. NUMBE~. 
/DIVIDE BV 1121. 
/LOOP UNTIL DONE, 
/RETURN WHEN DONE, 

/RECALL TH~ NUMBER 
/AND EX!T, 

/NEGATE NUMBER ANO STICK 
/IT IN THE IN~E~ COUNTE~, 
/RECALL ~UMBER 
/MULTIPLY IT BY 10, 
/LOOP UNTIL DONE. 
/THEN RETURN, 

/FAKE OUT ZERO EX?ONENT. 
I H· 0 R E E NT ER , 

/ROUTINE TO ASSEMBLE A STRING Of 
/I~ SIGN SET, BYPASS THIS CRUD. 
/S~T THE SIGN TO ONE. 
17 IS TME SIGN REGISTER, 
/GET A CHARACTER NQW, 
/SAVE AwAV. 
/TEST AGAINST "0", 
/ITS tHO, 
/TE!T AGAINST ttgtt, 
/~OPE, ITS BAD. 
/Sf T THE SIGN TO S~lTCH TO NO~·A 



0U7 ~ l.~D A GE Tc. llll /MULTIPLY TOUt.. 1 

0210 F'MUl..M ,_C~TPl /AND ST ASH BACK, 
I02 ll XU 1 /~ECALI. MAGIC DIGIT, 
0212 ~ AOD GETC U'J IF IX IT UP ABlT 1 

-'213 FAOO~ "1CRTP 1 /ANO TMEN STORE !;SACK, 
0214 JXN GETCL.P, 0+ /GO BACK ANO L.OOP, SOP DIGIT cou 
021~ I 
~216 GETBD, FLDA ~CRTP8 /GET T~E BAO CrtAFUCTER • 
ia211 FSUA GET CPI. /SEE I ff ITS • PLUS SIGN 
~22~ J f-Q GETP ins A PL.US SIGN, 
~221 FSUB FPPTi.JO ISUBTIUCT 2 ANO SU: 
td222 JEQ GETM /IF ns A MINUS SIG~. 
~223 p J~ D Ii GET CSP /SH IF ITS A SPACE 
~22• J l~Q GETCl.P /ANO 1.00P IF IT lS, 
022~ I 
~226 G!T )()(' f't.DA ~CRTP7 /RECAL.L. Tl-IE SIGN, 
0227 F~UL~ Mr;RTP1 IANO 'ORCE IT IN, 
fd2J~ JA GET COL. IA~D THEN EXIT, 
02Jt I 
ld232 GET PA, FSl.>B ,PPONE /MINUS ONE f OR THE SIG"I WORD, 
0233 J .l ,+4 /SKIP PAST THE CRAP, 
~234 I 
-'2.)t) GOP, F 1 .. 0A FPPONE /PL.US ONE, 
0236 JX~ GETXXd /tF )( lS AL.R!AOY SET, EX IT I 

02J7 HX 1 /ELSE RESET SWITCH, 
0240 J" GETCL.P•1 o~o L.OOP, 
U41 I 
i0242 I 
.,243 I 
!0244 I 
!02 4t) I 
024c I 
d20 I 
ia2 !')fl) I 
~2:>1 Gf:TC00, u 
1&12~2 il500 
1H? ;,3 0 
~2:;• c;nc:10, 1 ('., I 

1&125~ GETCl:.E, lli' 
!02~6 31;Hrn 
!0257 IO 
Id~ tlll! GET CDT, Iii' 
0261 2!56~ 
~262 0 
k121S~ GET CPL, U' 
02c;4 2 !15 3 V' 
~265 ~ 
k12bb GETCSP, 1a, 
0267 I 
it>2'0 I 
~rt? 1 I 
ld212 I 
IOV3 I 
11121• s 
~21~ HF(EF PCON 
~~'~ I 
0277 I 
I0~~0 I 
ld30 I 
ld31d~ I p c 0 r-.J 

~303 I • • 
ld30• I 



~JIO~ 
~316e, 
~3161 
¥:)31 ft' 

'13 11 
-0 312 
031~ 
0314 
~31~ 

0316 
i/J317 
1332~ 
., 3~1 
14 3 i2 2 
~323 
~324 

1&13 42 5 
'634!e 
~3V 
~3J~ 
~3~1 
16~~~ 
~ 3.);,; 
~31)4 
033~ 
143 Je 
..,~~' 
1630 
iiih~'d 
-'342 
a343 
'1344 
~345 

id 3 4f) 

Ill ;3 4 7 
03:>0 
0351 
03:>2 
~~~3 
03~4 
03:>~ 
~J5e 
03:S7 
r,,35~ 

0361 
~362 
~363 
~304 
11'365 
~360 
~367 
'IJ37~ 
0371 
0312 
~373 
~314 

0315 
~~1e 

'IJ~ll 
1(14~({1 

~"ldl 
~4~2 

I 
I 
I 
I 
I 
I COPVRIG~T 1971 
I D1GITAL EGWI~MENT CORPORATION 
I 146 MAI~ STREET, 
I ~AV~ARO, MASSACHUSSETTS, 
I ~17~4 
I 
I 
I 
I ~PITTtN SY JACK 9URNESS. 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

' I 
r;c;o~, 

I 
I 
I 
I 

EJECT 

J/l 
F STA 
rt...D A 

JU 
I'" LO A 

JLT 
,. LOA 

FSUn 
FSUB 
J L. l 
JU 
fLDA 
JSA 
F 1..0 A 

JSA 
FL.DA 
FSU~ 

F STA 
n.DA 
JSA 
JSA 
fP LDA 
JSA 
JSA 
JA 

ft'MlNtJS, ~LOA 

F SUr~ 

~CRTP8 
PTOTAL 
t-.CPU'TC 
MCRTP8 
PM!NUS 
PTOT AL 

FMCFi 
PAfTC.R 
PSlARS 
~CL.BLK 
~CRTP8 

MCCPMS 
MC~TP8 
~COIGC 
MCf.(TP7 
FPPONE 
f"'CF(TP8 
fPPO~E 
~iCPRTO 

~CPDOT 
P AF TEl7( 
MCP~TU 

~CPEXP 

F'CON 

~TDTAL 

f.' PPflNf 

/tNTHV ~OINT FOR P CONVERSinN, 
/SAVE IT AWAY. 
/~ECALL TOTAL NUMBER OF SPACES, 
/ANO PUT IN HlS BUFFER 
/GfT MIS NUMBER AGAtN 1 

/~~ERE TO GO IF MINUS TO FlGU~E 
/RECALL THE TOTAL, 

/S~BTRACT FDR EXPONENT,DECMI~ PO 
/~EMOVE tXT~A GARBAGE AFTER POIN 
IIF IT WON T FIT, GIVE STARS. 
/IF tXTRA ~QOM GIVE SPACES, 
/GET THE NUMBER AGAIN. 
/GIVE MINUS SIGN IF ~ECESSARV, 
/RECALL NUMBER 
/CONVERT IT. 
/GET THE EXPONENT 
ISUBT~ACT ONE FROM IT, 
/AND SAVE FOR MCPEXP TO USE. 
/~RINT ONE DIGIT NOw. 

/GIVE T~E DECIMAL POINT, 
/GET NUMBER OF DIGITS AFTER 
/AND PRINT Ho!EM, 
/FINALLY PRINT T~E EXPONENT, 
/AND RETURN, 

/IF MINUS SUBTRACT ONE FO~ THE S 



\b4!d~ JA PBACK I A~10 GO IN ANO FIGu~e: IT OUT. 
~404 I 
iUIOO I 
ll'.)400 I 
II)• i01 I 
I04U I 
-1411 I 
"''12 I 
44~3 I 
~u u I 
\0411) li?T't'Pt, JA • /SETS u F' Tl-IE CONVERS?ON PROC:E:SS, 
~416 r' STA MC~TPEI /SAVE f OR A SEC ONO, 
U17 F:LA /CLt.AR TOTAL.8 ANO AFTER, 
ld42~ F ST A PT OT AL 
I04it1 FSTA FA PER 
ld4~~ F;,. 0 A MCRTf'1 /Rte ALL. T~Atl,.lNG PL.ACES, 
ld42~ JSA PT LIT /IS !T 01<? 
0424 FSTA PAFTE~ /VtP. STORE OIAY 1 

042~ F~OA ~CfoiTPei /RHAL.L. l OTAL.? 
0426 JU PTl..IT /IS IT OK? 
0427 !'STA PT OT Al.. IYE.F', 
04.30 JA PTYPE /F(ETURN NO\til, 
0'1J 1 I 
~4J2 I 
IQ4.,)3 I 
164.,)4 I 
WJ 4~1:'.1 PTL.lT, JA • /AF(GUMENT CHECt<ER11 
~•Jb J !I.. T "TVPE IH MINUS EXIT, 
0437 JAL fDTYPE /IF TOO BIG un. 
044~ A:,.N 0 /ELSE FIX IT• 
0441 F~ORM /AND fl.. OAT IT• 
0U2 JA PTI. IT I RETURN NOW, 
0443 I 
~uo I 
.,44b I 
~446 f.'STARS, Fi.CA PTOTAL /GET TH! TOTAL. NUMBER PLACES 
0447 J SA MCST AR /ANO GENERATE STARS, 
045~ J 4 PCON /NOW EXIT I 

04151 I 
~·~:? I 
'164~3 I 
04;j4 I 
u :>o PTOTAl..1 0.0 
~4~6 PHTER, 0.0 
04=>7 JDMCI• e. /EXPON+.+LEAOING+MlSC, 
-'Ae0 I 
0461 I 
it)402 I 
~403 I 
'/J40'4 I 
I04oo I 
I04ti6 I 
0407 I 
"'41 to I 
10'11 I 
~412 s 
1U13 IFREF !TYPE 
I041. I 
i6•7e I 
16476 I 

"''" I 
~lhH~ I 



~~~1 
~HH'2 

~tlla3 

~~~4 

~~~~ 
~~IOO 
i1~1'1J 

iOoU 
~~11 

lde12 
IC) e> 1 ~ 
"'~ 1 • 
0E>15 
ill~ 16 
~:.'11' 
IOO~IC 
"'~21 
ld~22 
~O;i!:, 

~~24 

0:; 2 0 
.oo~e 
\Ob27 
~5J0 

.1=>31 
'1~32 
~~.,,3 

i15J4 
11.)~Jf) 

16~3~ 

\!.1037 
~~40 
~ e> 41 
~:;42 

~ei43 

~044 
itJ 5 4 e; 
\11046 
~547 
.35~0 
(6 5 51 
.00~2 
iao5J 
~b~4 
VJ5!i5 
1()5:)6 
0b07 
~~o~ 

ia :5 ell 
0~62 
~e6~ 

"'~"· ld~66 
0b66 
11)561 
iZ151~ 
~511 
~~12 
~e>1~ 
i0~14 
1i0:;10 
i6516 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
t':CON, 

I 
I 
I 
I 
I 
f!TOT AL, 

E T V P t . . "' 

COPV~IGl-iT 1Qi't 
UlGITA~ EQUIPMENT CO~PORAT!ON 

146 MAIN STREET, 
MAVNA~D, MAS~ACHUSSETTS, 

~RlfTf.N BV JACK BURNESS. 

EJECT 

E • CONVERSION ROUTINE, 

JA 
FSTA 
Jif f..OA 
JSA 
FLOA 
Jl..T 
FLDA 

FSUB 
FSUB 

J L. T 
JSA 
11"1,,.DA 
JSA 
JSA 
pr l,. DA 
JSA 
FL. 0. 
fl ST A 
FL..OA 
JSA 
JSA 
JA 

' "'1CRT~8 
!TOTAL 
tilCPUTC 
Ml:~TP8 

EM1NU5 
ETOTAL 

EMC7 
EAFTER 
ESTARS 
~C:l..Hl,,.K 

MCRTP8 
MCCPMS 
MC:PCOT 
~CRTl!38 
~·COIGC 
MC~TP7 
MCRTP8 
t.AF'TER 
MCPRTO 
MCIPEXP 
ECON 

01754 

/tONvERSION ENTRY, AC•NUMBER, BA 
/SAVE NUMBE~ AWAY, 
/GET TOTAL NUMBER OF SPACES FOR 
/PUT IT IN ~IS BUFFER, 
/RECAL~ HIS NUMBER, 
/ITS MINUS, FIGURE FOR SIGN, 
/RECALL TOTAL NUMBER OF SP•CES, 

/DEDUCT FOR SPACES,,,E,fTC, 
/SUBT~ACT PRECISION DIGITS, 
/wONT FIT, GIVE STARS, 
/PRODUCE NECESSARY NUMBER F BLAN 
/RECAL~ MAGIC NUMBER 
/GIVE MINUS SIGN IF PRESENT, 
/PRINT THE OECIMAL POINT, 
/RECA~~ THE MAGIC NUMBER, 
/~ONVERT IT,8A8V 1 

/GET TH! EXPONENT, 
/SAVE FOR A SECOND, 
/GET NUMBER OF PRECISION BITS, 
/PRINT DIGITS, 
/PRINT EXPONENT, 
I AND RETURN NO~• 



0en EHTtw, 0.0 
061d0 fMC1, 7, 
~614t I 
~bl02 I 
~bO I 
166~• E~lNUS·1 FiLOA ITOUI. /ALI.OW ONE PL.ACE FOR MINUS ! U_N, 
0e0e !'SUB FPPONE /CHOP OFF, 
06~6 JA tBACK /GO BACI< INTO n,euesv. 
0507 I 
0610 I 
dbU I 
16012 I 
~t> 13 r!TYl'E, JA. • /lit CUTI NE To sn UP CONV!RSION, 
0614 ~STA MCRTP6 /SAV! T lo!! TOTAL. NUMBER lN A Te.MP 
0615 FCLA /NOW CL.E.AR OUT BOTH DIGIT COU"1TS 
icHH6 FSTA ETOUL 
~617 FSTA 1:.AFTEI< 
"164!0 , L.D A MCRTP1 /GeT T 11 F. NUMBER V'TER, 
0ec1 JSA ETI. IT ICl-IECK n. 
U22 F5TA EA FT ER /!TORI! FUCK·• 
062~ fiL.OA ~C:RTPe /RECALL. TOUL. 
16624 J!U. fTl.IT ICl-!ECt< !T. 
u2e FSTA !TOT Al. ll.Vl 1T' IUBBY, 
Ui26 JA fTVPE /PtE.TUllHlll, 
0621 I 
06..)0 I 
~C>J 1 I 
i06J2 !TL. tr I' JA • /ENTRY P'OIN'T, 
UJ3 JLT ETYPE /RE.TURN IF NOT POSIT IV!, 
0634 JAL !:TYPE /~ETURN IF ·roe 8 Iii. 
0bJe AL.N 0 /,IX n UP, 
0636 FNORM 
Wl6J1 JA IETL. IT /ANO RETURN NOW, 
0640 I 
U41 I 
~u~ I 
icH>43 UTARS, 'L.OA fTOTAL. /GENERATE SHRS Wl-IEN REQUlRE011 
0eu JU MCST AR /BY CA~~lNG TME STAR ROUTINE, 
i'.1645 H iCON /ANO THEN RETURN, 
06 46 I 
~647 I 
i0b:>0 I 
~6~1 I 
~602 I 
"b::>3 I 
0b~4 I 
~6~5 I 
"1b:>6 s 
06:17 ll'REF 'CON 
06PJ0 I 
OCH I 
id6~2 I 
W)603 I 
166()4 I 
i~H>o~ I 
06t;6 I , c 0 N 
!0601 I • • • 
~670 I 
0671 I 
~672 I 
~673 I 
!067• I 



lbbl~ 

~076 
0617 
~7id0 
01id1 
~702 
t21703 
'IJ7(J4 

"''"' t'> ~71d6 
0707 
~1U 
.an 1 
~l H~ 
., 11 ~ 
~714 

t/J71 t'> 
IO 71 f: 
'()711 
~Jil!rtl 
~721 
"1122 
~7~~ 

-0724 
~7~~ 
li!l72b 
07V 
~73~ 
lt'l731 
"'7 ~~ 
~7J3 
07.U 
01.se 
lil7J6 
lll737 .,.,0 
0741 
014'4. 
0743 
ld7 44 
.,745 
1'17 46 
0747 
~7~fl 

lc'l751 
"'., !,) 2 
0753 
"'7 J4 
~15~ 
~7~6 
~757 
~700 
~701 
062 
070~ 
ll! 7 ti 4 
W376~ 
~706 
~,,,, 

id 77 ~ 
~171 
'11712 

I 
I COPYRIGHT 1971 
I DIGITAL E~UIPMENT CORPORATION 
I 14e MAIN STREET, 
I M~V~A~O, MASSACHUSSETTS, 
I e1754 
I 
I 
I 
I ~RITTEN BY JACK BURNESS, 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EJECT 
I 
I 
I 
I 
I 
I F TYPE FOR~4T CONV!~SION ROUTINE. 
I 
I 
I 
r~ON, 

I 

JA 
1..0X 
F5TA 
JG!. 
LOX 
JU 
liLOA 
JSA 
, L. 0 A 
JGE 
FCL.A 
fi'STA 
~H 
f s L! i'3 
FSUB 
I' ADD 
J L. T 
JSA 
•OD)( 
XTA 
JSA 
FL.DA 
JSA 
JSA 
FL.DA 
JGE 
AT)( 
pi L. 0 A 
FNEG 
nx 
JEQ 

F'CONLl-l, Fl...OA 

• 
""1 , 2 
Mc;RTP3 
,•4 
•212 
""CDIGC 
FT OT AL 
MCPUTC 
MCRTP7 
,+3 

~CRTP2 

2 
MCRTP2 
FAFTER 
Fl OT AL 
FSTA~S 
MCl..Bl..K 
l, 2 
2 
MCCPMS 
MCRTP2 
MCPRTO 
MCPDOT 
MCRTP7 
FCONOt< 
2 
FAFTER 

0 
FCON 

MC260 

/fkTRV, 
/SET FOR NO M!NUS SIGN, 
/STASH OiAY, 
/CHECK IT "10w. 
/YEP, ACCOUT FOR THE ~I~US SIGN, 
/CONVERT THE AC NOW, 
IP Lt T T 0 TA l. NU M 6 E ~ PL. ACE 5 IN BUFF 

/GET TM! EXPONENT 1 

/ONL.Y INTERESTED IN PL•CES 
/BEFO~! THE DECIMA~ POINT. 
/A~O SAVE IT FOR A SECONO. 
/RfCA~~ MINUS SIGN OR NOT. 
/SUdTRACT OFF PLACES BEFORE OECI 
/SUBTRACT OFF PLACES AFTER OECI~ 
/AOD lN TOT•L NUMBER OF PLACES A 
1~0NT FIT. GIVE STARS, 
/GIVE LEADING BLANKS NQw, 
/INCREMENT INDEX 2, NOW •1 OR 0 
/NOW MOVE SIGNED TO AC. 
/GIVE A MINUS SIGN IF DESIRED, 
/RECALL ~u~BE~ o~ DIGITS BEFORE 
/PRINT THEM. 
/GIVE A DECIMAL. POINT NOW. 
/RECAL~ REAL EXPONENT, 
/WE ~E DOING ALRIGHT. 
/ITS NEGATIVE, SET UP TO PRINT L 
/DONT FORGET ABOUT TOTAL AFTER, 

/ALSO SAVE TMIS IN A COUNTER, 
/IF NON AFTER, EXIT, 



i/l/13 J :s. ftlCPUTC 0,UT tT INTO THE BUFFER. 
0774 J'OI ,+4,0+ /CHECK lllHETHER ENO, 
0ne Jl f'CON /IT n. 
0776 J :IC"'1 FCONL.P 1 2• /STll..1.. SKIPPING, 
0771 XH 0 /RECALi.. SPACES LEFT 
1000 l'N!G l~Ul<fJ'. INTO POSlTITV! TYPE NUM13ER 
1001 JA "+4 JA\'010 BAO L.OAO, 
Uld2 I 
UI03 FCONOK, fl'i~DA 'AFTER /RECALL. NUMBER AFTER DECIMAL 1'01 
1 H4 JU MCPRTD /!'FUNT THEM, 
u~e J• FCON /AND EXIT NOW, 
101d6 I 
U\61 I 
U10 I 
lU1 I 
Ul 12 JITVPE, JA • /SET Ufa' ENTRY, 
UU F ST A ~C:IHP! /SAVE TOTAi. FOR A S!CONO, 
1014 FCLA. /~ESET BOTM TO ZERO, 
u1e '8T A F AFTE~ 
h>lb FSTA FT OT AL. 
1017 l'L.OA MCRTP1 /RECALi. THE Al'T!R PART, 
1020 JU '11. IT /TEST IT 
1021 FSTA FAFTER /ANO STORE IT AlllAY 
1022 F 1..DA ~CRTPI! /IUCAl..I. TOTAL. 
1023 JU FTL.lT 
1024 l"STA lfTOT AL. 
1~25 JA FTYPE /ANO RETURN, 
1026 I 
U.-?7 I 
10~0 I 
10H JITl..IT, JA • /I.IHLE CHECK!R, 
1032 JI.. T FTYPE /If NEGATIVE !XIT, 
1033 HL FTYPE /IF TOO BIG, EXIT, 
103• Al..~ e /FIX IT• 
1035 FNO~M /ANO 'L.OAT IT• 
1036 J• FTLlT IA~D RETURN. 
1037 I 
1040 I 
1ro41 I 
104~ '!TARS, PL..OA FTOTAL.. /GIVE STARS lF NECE5SARV, 
1043 JSA MC STA~ 
UJ44 J• ,CON ONO RETURN 
uo I 
uo I 
1IO41 I 
U~0 flTOT4L..1 Q; .0 
10:>1 FAfT!R, e1, e 
10:>2 I 
U:)3 I 
U~4 I 
h~~o I 
10~e I 
U:ll 5, 
1000 J:FREF t-ICOIGC 
uo1 I 
1002 I 
l003 I 
1004 I 
l06l) I c: 0 N v E R s I 0 N "' p R 0 T 0 T y F> 
1066 I ,,. • "' • "" • • • • "' • .. .. .. • • • 
1067 I 
1010 I 



1011 
1~72 
1~73 
h~74 
1'110 
1016 
U17 
iu~ 
11 ic11 
1 hHt 
1U3 
1 h'4 
11~~ 

11~6 
11~1 
1110 
1111 
111~ 

1113 
1114 
111 !'.> 

1116 
UP 
11 ~~ 
1121 
1122 
11~3 
1124 
U2~ 
1126 
1127 
UJ~ 
1131 
1132 
11 ~3 
1134 
UJo 
11J6 
1137 
1140 
1141 
11•2 
1143 
1144 
114 !5 
1146 
1141 
1150 
lUH 
11 :52 
11~3 
11:, 4 
115~ 
11 =>6 
U~1 
Ub0 
1101 
1102 
1103 
1164 
110~ 
1100 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
~eOtGC:, 

I 
I 
I 

I 
I 
I 
I 
I 
I 

COPYRIG~T 1971 
DIGITAL EQUIPMENT COR~ORATIO~ 
10 MAIN STREET, 
MAVNARO, MASSACHUSSETTS, 

01754 

~RITTEN BY JACK BURNESS. 

EJECT 

T~IS ROUTINE lS CA~~ED BV A JA WITH THE NUMBER IN T~f FA 
TO RETR!IVE ACTUAL DIGITS THE ROUTINE MCGfTO IS CALLEO. 

JA 
Jr; E 
FNEG 
'1 STA 
FC:LA 
FST A 
L..0)( 
'°LOA 
JAL. 
Al..N 
FNORM 
If SUS 
JEQ 
FL,,D A 
FSU6 
JGE 

EJECT 

" ~·3 

MC~TP7 

"'12 ,1 
MCRTP6 
MCTOOB 
0 

MCRTP6 
MCf)( AC 
MCRTP6 
~Cl 
~CTOOB 

/RETURN GOES MERE. 
IT•Ki TME ABSOLUTE VALUE BY NEGA 
/FAC I' ITS NEGATIVE. 
/STORE AWAY IN MY WORKING REGIST 
/CLEA~ THE AC SO WE CA~ RESET TM 
/ZAP OUT TME EXPONENT, 
/SET U~ INDEX COUNT FOR THE NON• 
/REGET THE M4GlC NUMBER OF THE C 
/ITS TOO BIG TO FIX,JUST 00 BRUT 
/FIX TH! AC 11 

IT~EN FLOAT IT AGAIN. 
/IS IT AN !XACT lNT!GER, 
/YES, DO THE EXACT CONVERSION. 
/REGET MIS NUMBER, 
/IS IT GREATER TM!N 1,? 
/YEP, GOT TO WORK OUR WAY DOWN 

TMIS ROUTINE CONVERTS TME ~UMBER IF ITS ~ESS THEN 1, 



1U1 
1110 
1171 
1112 
1173 
1114 
1115 
1176 
1177 
1200 
1201 
12k1~ 
l2id3 
12~4 
12.,f> 
12!06 
12"27 
1210 
1211 
1~12 
1213 
1214 
121~ 
1216 
1217 
U20 
12a1 
12jl2 
122~ 

122• 
1225 
122b 
1227 
1230 
12J1 
12J~ 
1233 
1~J4 
12Jl!I 
12~6 
12J7 
1240 
1241 
1242 
1243 
1244 
1~4~ 
1246 
1247 
1200 
1251 
12~2 
12~3 
12:,4 
12~6 
l2~& 
1251 
11l60 
1201 
1202 
12t;,3 
126111 

totc1L.Ol"lp 

MCGRTO, 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
MCTOOe, 

I 
I 
I 
MeDUN, 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

!S"L.OA 
'SUB 
JGE 
!'L.C A 
~MULM 
lfL.OA 
1rsue 
1l'STA 
·1J)C~ 

.JA 

l"i"'"' I~ • I Rf.Gt. T Tl-1£ NUMBER. 
~C2TAB+36•30000 1 1 /COMPARE AGAINST GIV!N !XPONEN 
MCGRTO /IT5 G~!ATER THEN !XPONENT, OONT 
MC1TAB+3e•30000,1 /UPDATE THE NUMB!~ WE RE wO~KI 
~CRTP6 /BY DOING A MUL.T TO MEMORY, 
MCRTP1 /AND UPDATE TME EXPONENT ·~so. 
MC!TA8+38•30000 1 1 /SUBTRACT OFF CORRECT NUMBER 
MCRTP7 /ANO SfORf AWAY. 
MC1LOP,1• /AND L.OOP TO TRY NE~T !XPON!NT C 
MCOUN /WE AR! OONE NOW, CLEAN UP A BIT 

TMIS ROUTINE PROCESSES A NUMBER 1' ITS 
l:iREATER TMEN 1, 

P'fL.OA 
1111sus 
,JI. T 
l~L.OA 

f OIV 
11,STA 
FLOA 
Iii ADDM 
,.JXN 
FL.DA 
FOlV 
FSTA 
ll~L.OA 

FAODM 

n.DA 
FSTA 
WL.OA 
:sTARTO 
)(TA 

lUARH 
1~TX 
,,IEQ 
WLOA 
f1: ADD,_. 
.u 

MCRTP! /R!GlT TME NUMBER 
MC1TAB+35•300~0 1 1 /TflT AGAINST EXPONENT, 
MCLESO /ITS ~ESS THEN EXPONENT, SO AVOI 
~CRTP6 /NOW FIX UP TME NUMBER, 
~C1TAB+38•30000 1 1 /BY DIVIDING BY TM! CORRECT TA 
MCRTP6 /STORE AWAY NOW, 
~C~TAB+35•30000,1 /A~SO UPDATE THE EXPONE.NT COUN 
MC~TP7 /ZAP !ACK INTO MEMORY. 
MCTOOB,1• /AND LOOP AROUND T?L.L DUN!, 
MCRTP6 /WE NO~ MUST 00 ONE MORE CORRECT 
MC10 
MCfiTP6 
FPPONE 
~CRTP7 

MC1PIH 
"1COCH 
MCIHPS 

0 

li.l 
MCOIGC 
MCFUO 
~CRTP! 

~COIGC 

/A~D NOW STASH BACK, 
/ANO NOW CORRECT TH! EXPONENT. 
/FOR THE EXTRA DIVIDE. 

/SET WP POINTE~ FOR DIGIT P~OOUC 

/REGET THE CONVERTED NUMBER 
IGO INTO OOUBLi FOR A SECOND. 
/JAM THE LOW 12 BITS INTO AN IND 
/GET BACK INTO SUPER MOOE. 
/NO~ GET THE INDEX REGISTf~ AS A 
llF ITS ZERO DON T BOTHER FUOGI 
/CORRECT WIT~ A FUDGE FACTOR, 
/ANO STORE BACK. 
/A~O !XIT FOR NOW, 

111 C 1 P rH ' • • 1 l~EMEMB!R AC IS A THREE WORD QUA 
1,1 A· MCRES 1 

t::JECT 

\~15 ROUTINE CONVERTS NU~BERS IF TMEV ARE AN EXACT lNTEG 
~T MAY BE MEMOVEO AT ANY TIME, 



120~ 

1 ~ C> b 
1i207 
127~ 
121 \ 
1C:7 2 
1273 
1274 
1V~ 
1275 
1217 
13~~ 

1H1 
13 vl 2 
13~~ 
131d4 
13~5 

13~c 
13~7 

1-He; 
1~11 
1Ji~ 

131~ 
LHa 
1~15 
LHe 
1"'17 
lJ'~ 
1~;z1 

13~&! 

1J~3 
132• 
1.,,~ :'J 
1326 
13V 
13"~ 
13.,) 1 
13J2 
13..)~ 

1 ~J .d 

1335 
1~J6 
13.H 
13 41(1 

1341 
1 J4f'. 
1343 
1H4 
1.H~ 
lJ46 
1J4 / 
1~~0 
1J01 
1352 
13 :!>J 
13~4 
13 !) ~ 
13 :.'.>6 
13:; 7 
136\tl 
1301 
l.36~ 

I 
I 
fl'\c:fXAC, Fl..OA 

FSTA 
'LOA 
Jrn 
L. 0 x 

MC:!:.L.OP, F'L.O.A 
FOlV 
AL. N 
FNQRM 

I 

JNE 
JXN 

MeFour-..., XU 
FNEG 
~SUR 

fiST A 
MCE.l(l::X, JA 
I 
I 
I 

I 
I 

MC2PMT /RESET THE SWITCH FOR T~! E~ACT 
MC001 /A~D STORE .AWAV, 
MC~TPo /~EC.AL~ THE ~U~BER, 
~CEXEX /I~ ZE~O EXIT IMMEDIATELY, 
~10,1 /SET FOR A COUNT OF 7 C~OST NUMB 
~CRTP6 /GET THE NUMBER AGAIN, 
MC4TA8+30•J~0~0,1 /TEST T~E RANGES. 
~ /~IX IT, 

/THEN NORMAl..!ZE IT. 
~CFOllN /IlS NON•ZERO. \tlE VE GOT HIE COR 
MC~lOP,1• /KFEF ~OOKING ~ORCTHIS LOOP CAN 

FPPONE 
~CRTP1 
~CDIGC 

/GtT THE INDEX IN THE AC. 
/~LAY WITH IT. 
/AOD IN A FUDGE FACTO~, 

/A~D SAVE IT AS OUR EXPONENT, 
/ANP EXIT FROM TMS ROUTINE, 

MC2PRT•,•1 /REM!MBE~ THRE ~ORD A~IT~METIC, 

/SECOND CONVE~TER, 
I 

I 
I 

I 
I 

I 
I 
I 

I 

JA MCRE52 

f.Jf CT 

I T~IS ROU'flf\.iE. ACTUALLY GEi'S A OIGIT ANO MAKES IT A NUMElER 
I 
I 
I 

l"·~GE:.14, FADD 
I 
f"iC:GETD, JA 
I 

I 
I 

I 
I 
I 
~C:f;(ES1, FLOA 

I 
I 

liMUL. 
, 5 Tti 

AL. N 
F !\!ORM 
PNEG 
FADDM 
FNEG 
JI. 

MU<TPo 
Met~ 

MCkTPEl 
~ 

MCIHP6 

MC:GET4 

/E)IT IS TO MERE, SO IT 'A~LS TH 

/Et-JH<V" 

/TH!S C~~RECTS FOR THE TH~EE wOR 
/T~IS INST~UCTION JS OVE~LAVE0 1 

/GET MY NUMBER. 
/BOP U~ BV 10 TO GET NEXT OECIMA 
/AND STORE IT AWAY NO~. 
l'l)( THP,' AC: NOllll, 
/A~D ~EAVE IT NORMALIZED, 
/Nt1aa THE. AC. 
/THEN UPDATE THE NUMBER, 
/A~D FINALLY ~ESTORE IT TO ITS P 
/A~D ~ETU~N WITH IT I~ THE AC, 



• ~H.:itJ 
13d4 
i305 
1306 
1301 
1370 
1371 
131~ 
1373 
1Jl4 
131~ 
U76 
1317 
14~0 
141cH 
1402 
140 
1AliU 
1~05 
14 ia 6 
14~1 
1410 
1411 
1 .a 1:i? 
1•13 
1414 
1AUS 
1416 
1411 
1.ia0 
1'a1 
14~2 
Uti?3 
1424 
142~ 
t4a6 
1421 
10'1 
14J1 
1432 
1433 
14H 
14J~ 
14J6 
1437 
1440 
1441 
1442 
144:5 
1444 
1445 
1.«46 
1u1 
1~00 
14:) 1 
14!>2 
1111:;)3 
l 4 :)4 
140:5 
14'~6 
1•:)1 
1•00 

I 
I 
I 

I 
I 
I 
I 
MCIUS2, 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
"4ePurc, 

I 
I 

flletH.K, 

I 
I 
I 
I 

'LOA 
J!EQ 
p· SUB 
F'STA 
fl,,.OA 
JOI V 
ux 
):TA 
,. NEG 
,. MUL. 
P' AODM 
):U 
~I A 

t:JECT 

MCRTP1 /GET THE EXPONENT. 
MCGET4 /lF ITS 0 ~ETURN Now. 
MC1 /SU8T~ACT ONE FROM IT. 
MCRTP7 /A~O SAVE FO~ NEXT TIME AROUND, 
~CRTP6 /~ECAL~ MV NUMBER, 
MC4TAB+25•J0000,1+ /C~OP DO~N •NOTHER NOTCM. 
0 /SAVE fnR A SECOND. 
0 /AND RECALL IT INTEGERIZED, 

/ANO REMOVE IT FROM MCMYNU, 
MC4TAB+25•30000,1 /BY MULTIP~VING IT ev TO CORRE 
~CRTP6 /SO T~AT THE CHOPPING PROCESS CO 
0 l'INAL.L.V REC•L~ TME CORRECT DlGI 
~~GET4 /A~O RETURN 

THIS ROUTINE JNSE~TS ONE CHA~ACTER INTO THE BUFFER CAS P 

~H· 
F'STA 
PLO.A I p·su 
PLO.A 
"L.N '!n• 
f L. 0. 
P'STA l 
UARTO 
F'l..OA 
'AODM 
~iURTF 
JI A 

Q'. 

~~ 
QI 

i! 
~: 

• 
~CRTP~ 
MCRTPB 
MCeLK 
MCRTP!5 
0 
MC!L.K•2 
~CBLI< 
~C~TPB 

"'CMACilC 
f'ICR'f PB 

MCPUTC 

/STANO.ARO CAL.L.11 
/STORE AC FOR A SECOND. 
/GET TM~Ef CHARACTERS NO~. 
/!TOR! IN TH! MIDDL! OF A ~ITTLE 
/RECALL. ARGUMENT 
/FI)( IT• 
/PLACE IT RlGMT AMEAO OF PR!VtOU 
/!0 ONE CHA~ACT!R OV!Rl,.APS, 
/FIN•~L.V STORE BACK THREE C~A.RAC 
/NOW WE ~UST UPDAT! T~E 'OlNT!R, 
/ADD IN THE MAGIC NUMBER, 
IUPOATf POINTER 
/RETURN TO SUPER MOOE, 
IA~D f)(IT. 

/FIVE WORD BL.OCK FOR CHACTER SCH 



14~1 ' l 4 Ojl ' 140~ I 
14 C) 4 ' 140~ I 
1400 I 
1401 EJECT 
1410 I 
1471 I 
1412 I 
141~ I 
1474 I 
• 47 ~ I 
147~ IWICSTAR, JA • ITl-115 ROUT IN!: PRINTS ''N'' PUTS AS 
1477 JI. E !'!CST AR /;(ETU~N IF ZE~O OR "-l!GATIVE, 
1~de FNf G 
l ~.:) 1 ATX 1 /PL.ACE 'If GATED COUNT INTO AN !NO 
1b.12 ~c:SL.OP, , l. 0 A ~C252 IA STAR, 
l~dJ JSA MCPUTC /OUT IT GOf: S, 
15~4 JX~ ~CSl.OP,1• 
1~~5 JA ~CSTU /RETURN NOW, 
15~6 I 
10()7 I 
1 :>Hi I 
1~11 I 
1:; 12 I 
1:; 1 J I 
1514 I 
15p; I 

1:iiei ~C:!,,.fH.K, JA • /T~ts ROUTINE ?~UNTS LEADING 81.,A 
1517 JLE: MCLBl..1< /IF ZERO RETURN NOW, 
152~ F NEC:. /EL.SE NEGATE T i"I E. AC:• 
1521 AH e /.A~O r'L. ACE NUMdER OF BLU~t<S IN I 
1~22 fil'Cf:!BLP, FlOA ti1C24~ /GET A BL,.ANK I"°" TME AC, 
1523 JSA ~CPlJTC /At-JO STORE IT hlAY • 
15(4 JHi ~CBtH.P, 0• /LOOP UNITL DONE, 
1525 JA MCLBLI< I THEl\i Re-TURN, 
15 2 es I 
1527 I 
1~3~ I 
1~J1 I 
1 ~-)f? I 
1 :!>J3 I 
15J4 I 
15.) 0 MCFE.xP, JA /THIS ROUTINE PRINT! THE EXPO~EN 

1536 FL..OA P'\C 1 /FIRST PRINT ONE SPACE, 
1~37 JSA MCLBLK /8Y CAL.L..ING ON!! OF OUR ROUTINES, 
1~40 n.o• MC305 /THEN PRINT THE E, 
1541 JU t"CPUTC /BY CAL.LING A I.Ow l.EVEI.. ROUTINE, 
1542 FLOA f'llCRTP8 IRECAl..L, THE EXPONENT NOW, 
1~43 JGE. tw!CGPLS /GIVE A f?LUS S?GN 
1~44 JSA MCCPMS /GIVE A MINUS SIGN, 
1~4 e; 'LOA MC~TP8 
1~46 FNEG 
1 b41 JA MCCPL.2 /BYPASS Pl,,.US SIGN, 
15~~ t-1c:GPLS, ,l.OA ~C253 /THf PL.US SIGN, 
15~1 JSA ~CPUTC /OUTPUT IT NOW,_ 
1:55 2 FLOA MCRTP8 /RfCAl..L, HI! !XPONENT NOW, 
1~5J ~CCFL2, FADD MC4F /ADD IN 10!00 TO FUOG! UP THE EXP 
15 t) 4 JSA MC:OIGC /CONVERT IT• 
15 5 !5 JU MCGETO /IGNORE THE UH DllUT • 
1556 FLDA ~c~ /NQ1t1 PRINT TlofE LAST TMRU: onns 



1~57 
1ee0 
1~81 
1~62 
1~63 
11564 
15&& 
U~6 
1eo1 
1~70 
1511 
1~72 
1~13 
15/4 
l ~, !) 
1~76 
1e11 
1600 
1601 
16 ld2 
ield3 
10 '° 4 
16-'~ 
H>~6 
16~7 

1610 
1611 
1612 
1613 
1614 
1613 
1616 
161 i' 
16~0 
10~1 

U>a~ 
ua3 
1624 
1625 
16ae 
U27 
1630 
1631 
1032 
1bJ3 
1e~.-
163ts 
16J6 
1037 
1()40 
1641 
H,42 
164J 
1644 
164~ 

1646 
1641 
10~0 
16~1 
lb:;~ 

1b~3 

16~• 

I 
I 
I 
I 

JSA 
JA 

MeF'OOT, H· 

I 
I 
I 
I 

, L.O A 

JSA 
JA 

Mt:CPMS, JA 

I 
I 
I 
I 
I 

JGE 
II.DA 
JU 
JA 

~e,RTDr JA 
'NEG 
UX 
.JGE 

~ePRTL, .JU 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

.JSA 
JXN 
JA 

EJECT 

~CP~ j 1,, 

MC:F'EXIP 

• 
~C2!5! 
~CPUTC 

"'C:POOT 

• 
MCCPMS 
Mcae~ 

t-'CPUTC 
MCCPMS 

• 
2 
~Cf'RTO 
MC GE TD 
MCPUTC 
MC:PRTL. 1 h 
~Cl'RTO 

/8¥ CAL.LING OuR ~ITTL.E ROUTINE. 
/ANO NOW RETURN TO THE CALL.ER, 

/ENTRV, 
1G!:T Tl-IE DOT• 
/A~O r>RtNT IT 
/ANO ~ETURN ~0111, 

/THIS ROUTINE CONDITIONAL.LY ~RIN 
/IF NOT NEGATIYE RETURN 
/fLSE PRINT TME MINUS SIGN, 
/A~D PRINT IT. 
ONO RETURN NOW. 

/THIS ROUTINE CONVE~TS XXX NUMBE 
/NEGATE THE NUMBER FOR THE INDEX 
tS•VE IN AN INOEX, 
/lf NO P~ACES TMfN EXIT, 
/GET A OIGIT NOWe 
/,IUNT ?T. 
/LOOP UNTIL AL~ DONE, 
/T~EN R!TURN NOW, 

I TABLES FOR THE NUMERIC CONVfRSIONS. 
I 
I 
I 
I 
,.,Cl HB, .3245 

:)4;,0 
1n20 /t,!~12 THE FPP ASSE~BLER CA~ T 



1e,;~ 2 5:? ~~ 
10 :>t') l ~bf) /NOR nus ONE EITHER, 
1657 I 
1eo~ eei~2 
1b01 22~ti 
1bO~ 6444 11.EUB NOT YET, 8UT we: RE GETT I 
1eo~ I 
ltl0.4 0~25 
1 be>~ 3l'l23 
1ee>e b02V'l I ITS Al..~IGHT NOW, 
1001 I 

1 t>' ~ 1. t. 3 2 
1e'1 1111 E U5 
1 ti'~ 1, E 8 
1bl3 111 c. 4 

1b74 1"'t2 
1b1~ ~r1~, 1 , E 1 
1blb I 
1077 I 
1 7 ~ ei MC2TAB, 4534 I 1,E•512 
17i,d1 22n 
17~2 ~.367 
11~3 I 
),7~.4 6256 I 1,f.1112!6 
17 ia 5 3'-'~ 1 
17 Ide 4242 
11111 I 
1710 1127 I 1,E•l28 
17 11 335~ 
111 C' 4043 
111 J I 
1714 74!54 I 1,E•6.t 
1715 ~5~3 

17 lt> 77 (5 5 
1711 I 
P2~ 1~25 I 1 .• E.•32 
1721 ~175 

17:.!~ 4217 
17 '-!3 I 
1724 7713 I 1.h1 te 
1725 3464 
17~e 0312 
17 27 I 
P' J0 7746 I 1,E•8 
1731 25J6 
p .. n 3~74 

11J3 I 
17J4 '763 I 1 1 E11114 
1735 321! 
llJb 661.4 
17J7 I 

li' 4~ 111 E .. 2 
1141 1•E""1 
1742 I 
174~ ~r3TAR, 512. 
1144 256, 
1'4~ 128, 
114e b4, 
17 41 32, 
17 ~ll 1~. 
17::;1 8, 
11 !) ~ 4' • 



1753 2 ~ 
17 :>4 ~Cl, 1 Ill 
i7o~ I 
11~6 M:C~AGlC•ti4Ct.-1 

1707 I 
1100 I 
1701 ~C:4TAB 1 1 ,:HH'! ia 00 , 
l 7 e;2 1000ft'0, 
1703 10000. 
11~• ~e•F, 1~00, 
17d~ 100, 
11oe 10' 
1767 1' /DIVlOlNG BY 1 I IS RIOICULOUS11 
117'1 /BUT IT ELIMINATES A SPEC UL. CAS 
1711 I 
177~ I 
1713 I 
171 '4 I 
1715 I 
17 ,,,, I 
1717 I 
200 I 
20~1 I 
201d:ii I 
~0-'3 I 
20id4 I 
216~5 I 
2ro-'o I 
2~ Id ;1 1-«tFUO, 715~ /MAGIC I' OR MAT FUDGE CONSTANT• 
2010 2000 
211'11 0~0e 
jilk) 12 Pt"C260, 116. ITl-IEI! ARE ~UL.LY OCUL. NUMBEns, 
201~ ,_,C:U2, 1'0. 
2014 ~t:2h, 1150. 
2!01 ~ l"CU::':>, 1!n. 
li!016 Mf253, Pt. 
2~17 ..-cJ, 3 ~ 
20~0 li"C!US6, 1:'4. 
2'621 ,.,C25o, PJ, 
a~22 I 
2023 I 
~0 4l• I 
20a~ I 
2025 EJECT 
a021 I a0u I 
2031 I 
~roJ2 I 
20~3 I 
2k'J4 • 
20J~ HRE' ALOGU 
2036 I 
2037 I 
204~ I 

"~41 I 
~04~ EJECT 
2043 I 
204-4 I 
~ro4~ I 
204Ci I 
2047 I • L 0 G ~ 

a050 I "" " • 



2~~1 

2~02 
~IO::>~ 
2~:)4 

2~jo 

~~::>e 
2 ~ :5 7 
t2eovi 
I=! ~H> 1 
Zit !)2 
2~53 

2064 
~ vH> !> 
2~0Ci 

20o7 
~'lil0 
2~ i'1 
2rp '; 
l!.~J~ 
J.rt I iJ. 
2~1~ 
'Ude 
"-'{)17 
21~~ 

21~1 
21~2 
21111;) 
~1~4 
4i! 1 ~b 
t!1ide 
~1~7 
~ 11~ 
2111 
211 ~ 
2113 
2114 
~Ub 
211 e 
,117 
:t1'1!e 
2121 
i 1 t2C 
212~ 

~1,A 
21~~ 
212e 
21V 
~130 
II! 1..) 1 
c 1 ·H~ 
213~ 
tl 1~4 
~ 1 J ~ 
t! 1..) b 

21Jl 
~ 141t' 
i2 1 4 1 
~142 
i! 1 4 ~ 

'14.0 
~14~ 
214e> 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
HOGH>:, 

I 
I 

I 
ALC1G1c, 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

COPVRIG~l 1971 
OIGITA~ EQUIPMENT CO~PO~ATION 

146 MAIN STREET, 
~AvN•RO, MASSACMUSSETTS, 

WRITTEN BY JACK BURNESS, 

EJECT 

JA 
JSA 
FMUL 
JA 

., ., 77 
;,362 
6754 

' I F~EI'\' 
EJECT 

ALOG 
ALOG1C 
AL.OG10 

S~RT 

S rJ R T . "' 

COPYRIG~T 1971 

~1704 

/THIS ROUTINE ~I~L TAKE THE LOG 
/OF T~E ARGU~ENT, 
/CORRECT FOR THE ~OG BASE E. 
IANO li!fTURN, 

/FUOGE CONSTANT, 

OlGTTA~ EQUIPMENT CORPORATION 
140 MAIN SlREET, 



U47 
2150 
2151 
21~2 
21:>3 
~1~4 
2155 
~H~6 
U~1 

aitJ~ 
~UH 
a102 
2103 
a1o' 
210~ 
21b6 
2U7 
ai10 
2111 
~1'2 
li£173 
a114 
217~ 
211'> 
~U77 
22"0 
22111 
2211i2 
22121! 
2U• 
22~e 
a20e 
~21111 

~~le 
2~11 
221fi 
2213 
2214 
221C 
~216 
2~11 
2220 
2Ul 
2222 
2223 
2224 
2225 
22i6 
2227 
2230 
2231 
22J2 
22.33 
22J4 
22Je 
2236 
22J7 
2240 
2241 
2242 
2243 
2244 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
s~1noi<, 

SQRTBK, 

~AYNARO, MA5SAC"u5SETTS, 
01154 

~RITTE~ ev JACK BURNESS, 

1!£JfCT 

~MIS IS THE SQUARE ROOT ~ROGRAM. 

THE ARGUMENT IS WRITTEN IN TM! FORMS 
X•,•(2••28) WHERE 0cxc1 

IQRT(X) IS THEN CALCULATED AS SQ~T(,)•2••B 
IQIH 0<) IS CALCUL.ATEO av • L.INEAR APPROXIMUlON, .TH! NAT 
~HICM ON wHETHER 1/4<Fcl/2 OR 1/2<Fc1, 
FOLLOWED BY TWO ?TERATIO~S O' N!~TON METHOD, 

~OTEI fNTRY IS N!AR ENO OF ROUTIN£ 1 

JiSYA 
FL.DA 
fSU 
!'LOA 
A I. N 
JEQ 
!'NORM 
11·sus 
FDIV 
PSTA 
Al..N 
,NO.RM 
FSUB 
FMUL 
JGE 
PJNEG 
ATX 
Fll.JB 
Al. N 

'STA 
F" ~DA 

SQRTE.X+l 
SQliiT13 
SQRTEX"'2 
SQ!( TEX 
0 
SQRT SC: 

FPPONE 
l'"PPTWO 
MCRTP1 
0 

MCRTP1 
l"PPT.,.O 
,+J 

1 
FPPONE 
0 
SQRTfh 1 
MC RT Pl 

/SAVE NUMBER AWAY fOR 4 SECONO. 
/GfT A RIGMT AOJUSTEO 13 IN TME 
/STORE A~AY ~IGHT AH!AO OF THf ! 
/NOW RETREIVE TM! E~PONlNT AS Ml 
/CHOP OFF CRAP. 
/IS IT EXACTL.Y ZEROT IF SO, SP!C 
/NORMAl..lZf IT. 
/NOW SUBTRACT ONE FROM IT, 
/CHOP IT IN HA~F Now. 
/ANO SAVE 112 EXP IN A TEMP, 
/NOW FIX T~E EXPONENT, 
/AND NORMALIZE IT TO RE~OVE U~OE 
INOw SUBTRACT OFF E~TRANEOUS BIT 
/!XF'ANO IT AGAIN EFAC •0 OR .. u, 
/MAKE SURE ITS POSITIVE, 
/NOW MAKE IT 0 IF NO BIT OR •1 I 
/SAVf lN AN lNO!X, 
/SUBTRACT ONE TO MAKE IT •1 I' N 
/ANO NOW SHIFT IT RIGMT, 
/ANO SAVE IT OVER THE OLD E~PONE 
/RECALi. OL.D PAO 



224~ 

224() 
2247 
~~:)~ 

2251 
220~ 

2253 
c2j4 
C::2::>~ 

:i206 
22;!>7 
~~o~ 
~201 
2262 
2~03 

2204 
c2oo 
2206 
2'1S7 
227~ 
2211 
2272 
2213 
2274 
2275 
22'b 
2~'7 
~3~0 
2301 
23ia:t 
23~3 
23~4 
23~H> 
23id6 
23id7 
2310 
2~11 
231~ 
ft 313 
2314 
2315 
2316 
2311 
cJ2e, 
2321 
;c322 
4343 
~324 
c32:S 
2320 
2327 
Ai!JJe 
23J1 
6'!JJ2 
23J3 
~3J4 
23Je> 
~3Jf> 

23J7 
2340 
2341 
2342 

I 
I 
I 

I 

I 
I 
I 
I 

I 

I 

I 

I 

I 
I 
I 
I 
S~lii T, 

I 
I 
I 

PLDA 
FSTA 

f'MUL 
FAOD 

FST A 
f!L.DA 
FOIV 
~ADD 
Jf 0 IV 
fiSTA 
FLDA 
FOlV 
FAOD 
F'ST A 

STARTD 

FC:L.A 
FSTA 
~ 1..0 A 
FADOM 

STARTF 

JA 
JGT 
JEQ 
TRAP7 
JA 

SORTSC, FSUB 

I 
I 
I 
I 
I 
I 

FSTA 
P'NEG 
J• 

Sr:JRTS1 1 0 
3200 
0 
0 
2240 

/FP: IT UP, ~nw. 

/A~O STORE IT ~ACK FOR LATER USE 

S~RTEX IS NOW 1/4 cX< 1 

SQRTEX+l 
~Ci;(TP2 

Sr:JRTSl,1 
SQRTS2,1 

/ll?ECALL. NUMBER. 
/SAVE Hi A TEMP, 

/MULTIPLY BY CORRECT CONSTANT, 
/A~O NOW ADD IN COR~!CT CONSTANT 

NOTE: INITIAL APPROXIMATION DEPENDS O~ WHETHER X 
112cxc1 

~CRTP3 

MCRTP2 
~CRTF'l3 
MCRTP3 
FPPT1110 
~CRTPJ 
~CRTP2 
MCR'TP3 
MCRTP3 
SQRTEh1 

SQRTEX•l 
~CRTP1 
SQRTU 

SGRTEX+1 

• 
SQ~HOI< 
sr~RT 

3 
SQRT 

FPPONE 
~CRTF11 

SrlRTBK 

/SAV! IN A SECOND TEMP, 
/~HCAL.L INITIAi... 
/C~LCULATE Xt0)/X(1) 
/XC1)+X(0)/X(1) 
/1/2(X(1)•~C0,IXC1)) 

/SAVE AGAIN. NOW XC2) 
/RECALL ORIGINA~, 
/X (0) IX C2) 
/XC2)+X(0)/X(2) 
/NOW STORE AW•V ~OR FINA~ EXPONE 

/ZERO M!GH ORDER EXPONENT PART, 

l~ECAL~ ~OOIFIEO EXPONE~T. 
/UPDATE FRACTIONAL EXPONENT, 

/RETRUN TO FLOATING MOOE, 

/~ICK U? THE ANSW!R. 

/SQUA~E ROOT !NT~V ANO EXIT. 
/IF GREATER T~fN 0 PROCEED. 
/IF ZfRO JUST RETURN, 
/IF ~ES~ THEN 0 GIVE A TRAP 
IBVE. BYE, 

/SPtC?A~ CAS! FUDGE, 
/SfT EXPONENT 400 ON TO •1, 
l•ND SfT ODD BIT ON, 
/ANO GO BACK UP, 

llf BETWEEN 1/4 & 1/2 

/IF BETwEEN 1/2 & 1 



234~ 

~344 

2~4~ 
:il346 
2347 
~3~0 
2J51 
23 :>r.! 
23::>3 
23~4 

230f> 
~~00 
23:!)7 
236~ 
2\.')Ci1 
~302 
2303 
2304 
23b5 
2366 
2367 
,31(0 
2371 
231~ 
2313 
~314 
2375 
2316 
'1.371 
2400 
~4.,1 

a4'12 
2•~3 
a.eu 
24~~ 
24!fl6 
a41d7 
2410 
2411 

2•12 24 3 
2414 
~41 ~ 
il•l6 
24117 
a•20 
2•21 
a4~2 
a423 ,.,. 
a4a~ 
~U26 
24~7 
ao0 
24~1 
2432 
~433 

2•~· 
20~ 
ao6 
a•31 
2H0 

I 
S~fHS:? I 

I 
I 
I 
I 

SQJ(Tl!X, 

SQ~T13, 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
ALOGOI<, 

l1j 

nn /IF 8ET~EEN 1/4 & 112 
:~327 
;;i772 
nn /If BETWEEN 1/2 & 1 
;:~300 
,,, 

I~ /THE MANTISSA ND !XPOENT DIDDLE 
1;~ 

1;~ 

~ 
IC 
16 
i3 /PHON!V EXPONENT PATCM, 

.. 
tlfREF' •L.OG 

1 L 0 G .. ... . .. 

'C 0 P V R I G 1-1 T 1 g 11 
JIGITA~ fQUIPMENT CORPORATION 
L46 MAIN STREET, 
~AYNARO, MASSACHU!IETTS 1 

~•ITTEN ev JACK !URNESS. 

fJECT 

1,.0)( 

'STA 

011!4 

/IET U, FOR POSITIV! SIGN. 
IS.VI. 1~ A T1Mfl 1 



2441 FSuB FPPONE /KNOCK () ~ F ONE. 
"4 42 J Er., ALOG IIF ZERO EXIT. L01i(1)•0 
2443 JGF Al.OGST I tF li?OS!'flVE. LOG>~ 
2444 Flu A FPPDl\iE /NEGlTE.. INVERT IT, 
2440 FD!V ~CkTP1 /BY DIVIDING INTO ONE. 
2446 ~STA MCRTP1 
d! 4 4 7 UH QI • QI /RESET SIGN TO NE.G4T!Vf. 
i4:>0 JA .,+3 /AVOID USELESS LOAO p,~'\r<1,,..,..TION 1 
24::;,1 I 
2ti ;'.)f? ALOGSi, rL[)A MC~TP1 /R~C:Al..L. NUt-18ER, 
24 ::>3 ~DIV FPPTwO IC: Li T !N HALF. 
2454 r STA ALOGTM ;i;:>Ftf:PAli(E F'OR EXPONENT OIODL.E. 
24~5 FL[) A ~LCJGMG /SET Tl-IE EXPONENT OF THE EXP ON EN 
c4Jb l"STA AL(JGTM..,J /SO T!oo!AT NORMAl.IZE. WILL. 00 JOB, 
24~7 I" 5 TA ALOGTM+l /ANO Al,.50 ZERO OUT LOili ORDER PQA 
240~ FLDA ALOGTM-1 /RECAL.I. THE NUMUR 
~401 FNQRM /NORMAl.!ZE IT, 
24o2 F MUl.. AL.0Gt~2 /f'JOW MUL,.ITPLV EXPONENT bV I.. C'l G E 
2463 FSTA MC"<TP2 /A~D SAVE IT FOR A se:co~o. 
2404 FL.04 t-'1CIHP1 /li(ECAl..l.. THE NUMBER AGAIN, 
~46~ ; STA AL..OGTM /5TORE !N THE TEMPORARV WORKER, 
2406 Fl.DA FPPPI2·2 /RE.CAL.I.. WORD 11.i ITH L,,OW Ollt 
24o7 F STA ALOGTM""2 /STORE A~AV, 

247~ ~ l. ()A A LOG TM /~EC:ALL. NUMBER WlTH A~ EXPONENT 
;l4J1 fo SUB FPPONE /SU~TRACT Aw AV, 
2472 FSTA ~CRTP1 /A~() STORE 
c14 7 3 F MUI_ ALOGL.8 /MULT!l'LV BV T~E C:ONSTA~T. 
2474 FAOD Al~OGL7 /ADD IN 
2475 FM lJ L t-' Clo! TP 1 /MULT. 
2 417 ti r ADD ALOGL6 /Af\:() so ON DOWN THE 1... I NE, 
,417 rMUL MCRTP1 
~~~0 FAOO ALOGL5 
c ,'<11 ~MUL MCIHP1 
~::>ti 2 FADD HOGL4 
~~.d3 F MUL MCIHP1 
ii!t>A4 ~A 0 [) ALOGL3 
c~~~ FMUL MC!o<T~1 

l5~b ISADO ALOGL2 
'0 itj 7 ~ ~l'L MClll'TP 1 
l~H\ ~AOO AL CJGl..1 
.t !:) l 1 FM lJ L MC~TP1 

2~~2 FADO MC~TP2 /C(J~RECT NO\al • AOO IN E)CPONENT, 
251.3 JXN ALOG,VI 1nn lf SIGN IS OK, 
2014 FNEG ltLS! NfGATE IT• 
2515 I 
2~10 4LOG, JA /ENTRY A~D EX IT, 
'517 Jc; 'T ALOGOK /IF GREATER HIEN 0, S'f A.RT DOING 
2b2~ JEQ AL-OG~ I IF •l T~EN Er.tROPl 
~ 5 21 TRAP1 15 /l..E SS T~El\i "'. 2522 JA Al_OG /RFT\JRN. 
2~423 I 
2 !> 2 4 •LOGV., TIHP7 7 /ztRu Tr.( AP II 

2~25 JA ALOG /RE'fURN NOw, 
2~~6 I 
~:::,27 I 
~~J~ I 
jj!~,)1 I 
2~~~ I 
~~J3 I 
~~ .}4 I 
~~Jb I 
~~J~ I 



2!3'1 I 
2~40 I 
~~41 I 
a~•2 21 /WORKING SF'AC! FOR EXPONENT OIDD 
2543 e· 
2e44 fl 
254! ALOGH~, ft1 
2546 21 
2547 W1 

i~~0 fl: 
2e:>1 I 
2~~2 I 
~eo3 I 
~~:;)4 •LOGMG, e1 
ae>~e (!!1 

jle;\:)b 13 ICORR!CT EXPONENT DlOOL.fR. 
2557 I 
a~t:S0 I 
2~01 I 
2~0~ I 
~003 ALOGl.11 Ii 
2!)c;4 U77 
~5tHS 7742 
25ti6 I 
2561 ALOGE2, e1 
2010 ~·613 
2:) 1 t •·414 
~51~ I 
2~1~ ALOGL.21 11"1"1 
4?514 4°000 
~t>l!!i 41100 
il~16 I 
2~17 ALOGL3, ''77 .iit;~0 U17 
26d1 e1Ul:'I 
~bld2 I 
20163 ALOGL.4 1 7'7'6 
c()d4 U13 
26~~ 7'21 t 
2fHOb I 
2fJ(J7 AL0GL5, ,. 77 () 
jtb 10 U35 
2e 11 ~13~ 1. 
iH>l~ I 
2t)1 ~ ALOGl.6 1 1'175 
!lb 14 411 A5 
2bl~ Ql171 
2es l t!i I 
2617 AL0tiL1 1 '''14 
ii!b ~0 ~~236 

2e :it 1 Al 3 IO 4 
;Cfbjc!2 I 
2623 ALOGL.8 1 ''111 
20~• 4!!544 

26~5 2. 735 
~b~b I 
~6V I 
~630 I 
2bJ1 I 
26J~ I 
;.!CIJ3 I 
~o.u I 



U>J5 
20JO 
20~7 

2e>40 
2" 41 
C!b42 
2643 
~044 
4!b 4t; 
~b4b 

ii!b 47 
~6~0 

20:>1 
Cl 0 ::> 2 
~bjj 

~o::>4 
c!.., .:i 5 
26~6 

'o':Jl 
li!bb~ 
2b61 
i662 
C!OO-' 
2064 
Uiob 
4666 
,607 
J.t>l0 
2011 
;/.Ct l 2 
J.OlJ 
~074 
~OJ~ 
2 ei J 0 
~577 

tt,l~'/) 

c! l" 1 
27~'i 
t!7~3 
27id4 
~1~0 

a~e 

"7 IJ' 
2710 
l 711 
2712 
2713 
27 l 4 
271~ 
;a 1 ti 
!OP 
274~ 
27 21 
27 22 
2123 
27 2.1 
2125 
2726 
27 27 
27 J~ 
~1J1 
an 

I 
I 

I 
I 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

,, 
IFRcF S!fli 

S N . .,.. 

I CO~V~!GHT 1971 
I OIGITA~ EQUI~MENT CORPOR•TIO~ 
I 14e MAIN STREET, 
I MAVNARO, MASSACMUSSETTS. 
I ~115~ 
I 
I 
I 
I WRITTEN BY JACK BURNESS, 
I 
I 

I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

EJECT 

S!~ABT, FLDA 

I 
I 
I 

J)(N 

FNE.G 

SIN, JA 
L. 0 ~ 
JGT 
JEQ 
FNEG 
l..0)( 

STN~OO, JAL 
FO I I/ 
f STA 
H.N 
, NORM 

fl N f Cl 

• 
.. 1, 0 
SIN~OO 

SIN 

0,0 
SINER 
FPP2Pl 
~CkTP1 

e 

/RECA~~ NU~B!~ IF TOO SMALE 
/EXIT IF SAM! SIGN, 
/ELSE N~GATE IT, 

/CALCU~ATES T~E SIGN OF FAC IN R 
/SET SIGN TO POSITIVE, 
/tF ~OSIT!VE BYPASS FUDGE, 
IH Z!RO nn. 
/N~GATlVf, N!GATE AC, SINC•~l••S 
/SET SIGN TO MINUS, 
/IF SIGN CAN T INT, TH!N ERROR, 
/~EDUC! TO BE~OW TWO PI, 
IS.VE IN A TEMP, 

/INTUHiIZE IT, 



27J3 
27J4 
21Je 
2136 
UJ1 
2740 
2141 
2742 
c14J 
2144 
214e 
2746 
2741 
21~0 
U~1 
:l75~ 

275~ 
21,4 
,,5~ 

ll7:;e 
2157 
276~ 
2161 
2762 
2763 
2154 
276! 
21ti5 
a751 
2170 
2771 
211" 
21'3 
2714 
211e> 
2116 
2717 
.)Ufl! 
3001 
3002 
30.03 
~0164 

~fOIOO 
30iOO 
~0147 
J010 
J011 
.)012 
J013 
J014 
JU& 
~01& 
J017 
J0~0 

J0~1 
30~2 
·h,23 
Jfc1~• 
J02~ 
3026 
J027 
J0J0 

I 
Sf NP, 

I 

I 

,. ADO 
F: MUL 
':ST A 
F' 5U8 
~I I. T 
,: ST A 
): TA 
F: Nf G 
~:SUB 

ux 

P1 l.OA 
p: SUB 

"! L. T 

no A 
';SUB 

'
1
'8T A 

S!NPP, n.OA 

I 
I 
I 
I 

F: SUB 
.. rL. I! 
P11.0A 
F: 0 Iv 
f: STA 
F: MUI.. 
f' STA 
't-1U1.. 
~: AOO 
': MUL 
':ADO 
p: MUL 
P1 ADO 
':MU L. 
P1 ADO 
': MUL. 
~I XN 
p: NEG 
~I A 

SINC9, HtU 

I 

&tl501 
,, 015 

UNC7, "771 
!i·464 

I 
l!NC5, "11'5 

I 

~!A! 1 
C~U2 

S!NCJ, Ul00 

I 

!1325 
U 14 

stNTST, i'17r:A. 
~!UPI 
ei 01& vi1 

MC~TP1 

FPP2Pl 
MCRTP2 
FPPPI 
SINP 
fi'ICRTP2 
0 

FPPONI! 
~ 

MC!ltTll'2 
PPPP12 
SINPP 

FPJl>PI 
"1CRTP2 
MCRTP2 

"1C~TP2 

UNTST 
SIN.ST 
MC~TP2 
FPPPI2 
MC~Tf'2 
MCRTP2 
MCRTP'1 
SlNCQ 
stNC1 
MeRTf'1 
SINC!S 
MCRTP1 
SINCJ 
MCRTP1 
'PPPU 
MC~TP2 
SIN, 11!1 

SIN 

/RECALL. NUMBER, AC NOW c0 
/NO~ ~ULTIP~Y SACK, 
/AND SAVE AWAY,, 
/SUBTRACT OFF PI, 
11..fSS Tl-IEN PI, 
/RESTORE: AS 2. 
/!~VERT T~E SlijN 1 

/SIN(X•Pllc•SlN(X) 
/AND FUT BACK, 

/RECAL~ MAGIC GOODY, 
ITf ST TO SEE IF X~Pl/2 

IYE.P, 

ISlN(X)•SIN(Pl•X) 

/AND STORE IT SACK, 

/GET TME MAGIC NUMBER, 
/!EE IF ITS CLOSE TO AN EDGE 
/IT lS, AVOIO lT!R•TION, SIN(X)• 
/RECALL NUMBER TO BE WORKED ON, 
ID%VlOE BY PI OV!R TWO, 
/AND !TORE BACK, 
/MUL.TtfPl.V OUT, 

/NOW 00 TH! STANDARD ITERATION, 

/ADO IN PI OVER 2 
/00 T~E FINA~ MU~TIP~Y, 
IS~Al.l. ltlf lrllEGATE 
IYEP 
/ANO RETURN, 



J0J1 
3i?J2 
J~J3 

.3~34 

J~Je> 

J~Jb 
3~37 
J 0 4v1 
j e. 41 
J~42 

J~4J 
J.044 
J~4~ 

3~45 

ji;, 47 
j~j0 

J~ ::> 1 
JV• 5e 
j it'·;) 3 
J~,~4 

jlQ:Jb 
j"';, 6 
.3~57 
J~o~ 

3~H> 1 
jl(/04' 
JQle;3 
J0o4 
,,Hif.H~ 

J~oe 
3iii()1 
J070 
J~71 
J'IJ12 
3073 
J~14 

J~7~ 

J~l6 
Jr.tin 
,j 1~0 

31~1 

-H~2 

.H~~ 
H~4 

J1~5 
J 10 e 
.H1e17 
.) 11 ~ 
.H 11 
J112 
3113 
Jl 14 
311 ~ 
J 11 ts 
.)117 
31.2~ 
3121 
Jta 
J12J 
J124 
Jl~~ 
H26 

I 
I 
I 
I 
I 
SJNE.R, TRAP1 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
ATAN, 

JA 

&fAN 

A T A N .. . ""' 

COPY~IGH'f 1971 
OIGITA~ fQUIPM!Nl CORPORATION 
U6 MAIN STREET, 
MAVNARO, MASSACMUSSETTS, 

01154 

wRITTEN BY JACK !URNESS, 

EJ!CT 

JA /NEW •RCTA"'GENT 
L. 0 )( • 1, 0 /RE.MEMBER S !Gii.i 
JG! .. ~ 
L. 0 )( ((J, 0 /SAVE THE SIGN, 
F'NEG /NEGATE THE FAC 
f' ST A Pt1CRTP1 /A~O 5TOH fi,WAY, 
FSTA MCRTP2 
FSUH AHNCt /Tf.ST TO SEE IF 

ROUTINE, 

t ABS] 

TOO SMALL, 
Jl..E ATANBG /IT lS, UAN(>C)•X 
FSUB AUNC2 /TEST TO SEE IF TOO BIG, 
JLE ATANLW /IT USNT, 
FLO" rt PP ONE /TO BIG, f NVERT IT• 



J127 FDl \I ~CRTr- l 

3U0 'ITA ~CRTP1 
J131 I 
J1 Jrl ATANL.1A11 'CLA /CLt::•R OUT TEMP. 
3133 fllU MCRTP3 
JU4 'L.OA MC RT Pl /RECAl.L. NUMBER, 
31315 ¥SUB ATANC~ /!TUT TM! KNOCKING OFF PROCESS, 
U36 J L. T ATANNT /W~ONG !E.CTOR, 
3137 fl,.OA ATANC4 /!OP UP O~tGtN•l. 0 
3140 fl.QOM MCRTP1 
H41 'LOA ATANCJ /GET MAGIC NUMBE~. 

3142 'OIV MCIUP 1 
31 "3 If ADO ATANC4 
~14'4 l'STA MCRTP1 
U4!5 ·'LOA AUNCS 
~14l'S rSTA MCRTP3 
3147 I 
~1t>0 ATANNT, ~L.OA MCRTP1 /RECAL.L ANO SQUAR! n. 
31:51 ff ~UL. MCRTPl 
31:)2 'STA MCRTP4 /VET ANOTHER TEMP, 
J153 ~LOA ATANCS 
3 t::Si4 ~MUI.. MCRTP.'I 
31:S~ ~·ADD UANC7 
3151S '°MUL "'1CRTP4 
u:n ·~ADO ATANC8 
,j1tt0 '"'UL. MCRTP4 
JU1 1f ADD AHNCg 
310~ if MUL MC:RTP~ 

~l«)J "ADD FJl'PON! 
J1C;4 'MUI.. MCRTPl 
3165 ll'AOO MCRTP:! 
Jib«) IJSTA "1CRTP 1 
J167 FL.DA MCRTll2 
3110 FSU6 P:PPONE 
3171 ,J L. f. HANBG 
J1'2 i-t..DA A TAN CM 
H13 FSU8 P'IC:RTP1 
J1'4 .JA .•3 
u1e I 
J176 ATA~t3G, FL.O• MC:~TPt 
J1,,, JXN AUN,0 
Jaia0 w flt e:c; 
.s~u 1U AUN 
J2'1~ I 
J203 I 
J2.,4 I 
~2~b I 
J2-'6 I 
~2"1 ATANC1, • tl5 /L,OWER LIMIT T!ST I 
3210 2000 
J~U UH 
J212 I 
3213 ATANC21 10 /LIPPE~ LIMIT UST, 
J214 3.,.,, 
J215 1000 
.n ie I 
321" ATANC3, 'Ill' 1 
J220 2111 
.n ~i!l .u a 1 
~22~ I 
3223 ATANC:4 1 :l 
J2~• :3355 



3242~ 4154 
J~~t'; I 
3"27 ATANCS, 0 
J2J0 2~60 
j C? j 1 2511 
J2J2 I 
J~.)3 ATANC6, •3 
Jii:'J4 Jcn3 
J;,tj~ 1227 
J2Jb I 
3rc31 4TANC7 1 "'2 
J241i:l O!!e 
J241 722Cll 
J;.!4:( I 
3243 ATANC8, .. 2 
.j~44 3146 
J~4~ l174~ 

J~~b I 
3247 UH1C9, • 1 
J~ e> ei e2!52 
.. n:; 1 !>262 
J2:>2 I 
32~3 ATH1C~, 1 
J2~4 3110 
J2:)~ 3155 
Jri:>CI I 
3257 ATANCJ, .,, 
J2 (;Ill I 
J~01 I 
32CS2 I 
J263 I 
J204 I 
J~Oe> I 
Jill! C)b • J2o7 IFRH EXP 
J'U0 I 
3271 I 
J~12 I 
J213 I 
~214 I 
J21~ I E )( p 
JUe I .. • 
J217 I 
33~0 I 
J 3id1 I 
33~2 I 
J3~J I 
33"'4 I 
J3~o I 
J3~0 I 
J3°"1 I COPV!iilGli1T 1Q71 
J3U I DIG!TAL EQUIPMENT CORPORATION 
3311 I 1•~ MAIN STREET, 
J312 I MAVNARO, MASSACHUSSETTS, 
J~t3 I 01754 
J~14 I 
3 31 !5 I 
J316 I 
J317 I WRITTEN BV JAC:K BURNESS, 
JJ2i;, I 
33~1 I 
J322 I 



JJ2-} I 
.)3(!4 I 
H~b I 
J31l0 I 
J3V I 
J3J0 I 
J331 EJlfCT 
.,3.,s~ I 
3333 I 
J3J4 I 
J3J~ I 
33..)0 I 
33J1 HOA EXPFUD ON exn. 
J340 !. v,, JA • /!NTRV 
3~41 1. enc •1,0 /FIF<ESERVE SIGN, 
3J42 JG! • + 15 
~34~ ,~JfG /If NEliATIVE NEGATE IT• 
3344 I.. C> X 0,0 /ANO IQEMEMBER IT, BU88Y, 
3340 ,.. ~·u1. BP2E /MUl..TlPl.Y TO Bl NARY TYPE, 
J~46 n~u MCRTPt /ANO SAVE IT AWAY, 
3341 J Al,I,. !.XPER 1C•N T FIX IT, ERROR, 
J.3:>0 AL. ti! 21 /FIX n UP, 
J~~1 fJ' ~~TA P'1CRTP3 /ANO UVE IT• 
3352 F'JO~M /NOw NORMALIZE If OR OUR COMPUH TI 
335~ l"P~EG /NEGATE THE FAC 
3354 , ''·00 ,.,C~TPl IACD IN BEFORE NORMAL,, 
~;,~~ ,~,. ~C:RTPl /AND STORE BACK, NO f"AODM 
JJ,6 n~UL MCRTP1 /NO~ SQUARE n, 
33~7 PSTA "'C~TP2 /ANO SAVE n, 
3360 fl ihOO BPOF I ST A~T TME ITERATION, 
3361 FSTA fllCRTP4 /SAVf IN ANOTME~ TEMP, 
J:352 Ft..OA EXPCF /NEXT CONST ANT, 
3353 'l'.lIV MCRTP4 /AND OIVIOE INTO IT• 
S354 l'SU8 ~CRTl'1 /SUBTRACT SACI< NOW, 
JH5 , "'00 EXP AF /NEXT CONSTANT I 

J366 'STA MCRTP4 /AND SAVE AGAIN, l<E!P THIS UP, 
J3el7 Ft.DA EXJ'BF 
J3l., F lhlUl. ~CRTP2 
J311 , ,AQOM J!'CRTP4 
J31it f'l..CA MCRTP1 
J3'13 f'DIV MCRTP4 
J314 F ~1UL FPPTWO 
J31~ , .J\OD FPPONE 
J37b , :STA txPFUD /NOW FI DDL.E HIE EXPONE~T, 
J311 $"!' ARTD 
~41\00 H.OA MCRTP3 
HO f' .ti QOM fXPFUD•1 /E)(PONENT UPOUI!, 
302 S'?H~TF 
uu J )( ~ EXP•2,0 /NO HiVgRSION NECESSARV, RETUFIN, 
34"'4 Fl...OA f PPONE /I~VERT JT 
3405 ,l'.)IV EXPFUO 
Hl4t:> JA f: l( p 
3407 I 
3410 I 
;)4 l 1 I 
~412 t.vPAF, 4 

J413 2l72 
J41• 1402 
.u10 I 
3iq6 f>tFBF, 7/74 
.U17 2Ui1 
.u~0 5 U51 



J 4 .21 I 
J4~~ f)(PcF·, 12 
H.?3 ~454 
J424 343 
J42!> I 
3426 ~)(Pl".'F, ' J4cl7 2566 
.UJ0 5341 
J4J1 I 
34J~ 0 
J4J3 EvPFuD, 0 
J4J4l e 
JAJ5 ~ 
J4J6 I 
3437 I 
344(£1 I 
J441 E ')( p E"' I T~A?1 A 

3442 JA EXP 
H4~ I 
344'4 I 
J440 I 
J446 C:~P2E, 1 
j447 211t15 
H~IZ! 2435 
J4:) 1 I 
H~2 I 
3'03 I 
J4:>4 I 
.U::S5 ' J4le>Ci lFREF PUT ST~ 
J4::S7 I 
346~ EJECT 
Heil I 
Ho2 I 
JU~ I 
3464 I 
J•6o I 
3406 I p u T s T R 
3467 I .. "' Joe I 
H71 I 
J472 I 
Hl~ I 
J41• I 
341~ I 
J.076 I COPYRIGHT 1971 
JV 7 I DIGITAL. EQUIPMENT COf<PORAT!ON 
3500 I 146 MAI~ STRtET, 
351"1 I ll'IAYNARQ, MASSACHUSSETTS. 
35~2 I ~17~4 
Jei~~ I 
3~144 I 
3~16t'> I 
;}~'16 I IJjF(ITH.N BY J .ACt< BURNESS, 
J~il!7 I 
3~10 I 
3511 I 
J~1~ I 
J~13 I 
3f)14 I 
3 51 !5 I 
J~16 I 



3fH7 I 
J~20 EJECT 
3~U I 
Je~2 I 
3ea! I 
J524 I 
J~ae> I 
JOjle I THIS ROUTINE UNPACKS A STRING AND SENDS lT TO up 

3527 I 
3eJ0 I 
3~.)1 I 
JbJ2 I 
;)~33 ll'UTSTR, Jl /iNTRV fltOlNT. 
35J• JU PUT SRI.. /GET A CHARACTER Now. 
3!3! J'EQ PUTS TR /IF' ZERO EXIT. 
35~6 F'llf G /ELSE SEND IT TO AN INDEX REG UT 
3~37 ux 1 
3540 JU J.'UTSFH. /GET ANOTHER CHAR, 
3!41 JH PUTC /OlJTPUT IT• 
3542 JO.J , .. 4, 1 + /LOOP HrnUNO P'OR AWMIL.E, 
3~4;, Jl PUTSTR /A~O TMEN RETURN. 
Jeu I 
3546 I 
3~40 I 
3~47 PUT!RL, Jl /THE ENTRY POINT. 
3~~0 ITUTD /GET INTO MlNI•MOO! 
3!!S1 ~ !..OA I MCIHPB JGET A DOUBLE WORD. 
35~2 J'STA PUTSRB /A~D SAVE AIOY, 
J5~3 'i..OA FPPPI2"'l /NOW ADD ,, 0 " 0 0 0 0 01 " TO THE POtNT 
35:)• P AOOM t-1CRTPB ONO STORE BACK, 
J~~e SU RTF /GO BACI< INTO FL..04TING "10DE. 
J5~6 h.OA PUTSR8w2 /RECALL MVSTE~Y WORD, 
J~~7 'NORM /NOlotMAL..IZE IT• 
3560 JA PUTS~L /AND EXIT NOlll, 
J~e1 I 
J~62 I 
3~03 I 
~~04 I 
3~oc 2' /NORMA~IZATION FUDGE. 
3566 0 
~5CS7 PuTS~B, ro 
3510 0 
.) ~ 11 I 
J~72 I 
_,!)13 I 
~51• I 
3!51~ s 
~e1e I 
3en I 

36 ~"~ I 
J6id1 F?PNn1 1 

36a2 I 
36d3 I 
36\04 I 



0U0 t:.F(RORS 

FPOl\10 
F~f.)(LV 

FFiXl.JO 
F'PFRC.0 
FPI01T 
FPXT!o<P 
fi'PF'At 
FPtl'ARG 
FPPCL1f 
f"P~Ct..R 

PPPC.:1L. 
FP~Oi::.R 

FPPOl.i T 
f PPOv 0 
FP~Ht-< 
f''PPEX T 
FPPf A.I., 
FP~fi'tR 
FPPFkO 
r;Pr'lt~ 
PPPI~T 

FPtli'IVT 
PPF'lST 
FPPJl& 
FPPJMP 
FPPKr-..0 
FPPL.C.~ 
FPPL.f\IC 
FfPPMGI 
FPll>NXT 
FPF'O~R 
r"Pl"Ol..O 
FPPOf'ld:. 
f P~OGO 
fii'PP01.1T 
FPPOV~ 
l'PPPCS 
FPP~l 
FPPPl2 
FPPRE.T 
FPPSkT 
f'PPT~B 
FPPTtR 
FP..-Tt<P 
FPPTlT 
f P~TTV 
FP!i>T~O 
FPll'Ut;.R 
FPPU~O 
pP~x;,x 

FPP2Pl 
MC RT Pe 
MCRTP 1 
MCl'(TPli:! 
Pi1tRTF-'3 
MC~TP4 
MCRTP!S 
MCHTP6 
MC~TP7 
McRTl"11 

00'462 
00:s~2 
00431 
uue 
0046~ 
00472 
0ue1 
~0324 
~00~1 
~0~"'1 
~02~~ 

00403 
~~330 
(l)02M!1 
~~436 
002ei1 
~0314 
00441 
~02!3 
111046e> 
~040~ 

0!'0261 
~0525 
00,40 
0~210 
~0231 
0ft)275 
~03ts0 
00347 
i.10617 
iOiD0;,3 
00200 
1608H 
00306 
~033!5 
4102 41 
0023J 
'10b11 
"'0fHHS 
00316 
00~H~3 

00303 
~Htl 5;, 1 
0uee 
ill0S30 
003U 
~0603 
'1~40 
~02151 
00~0 
00014 
17000 
11~U 
17'1 u 
170~6 
11U1 
11044 
7'104'1 
71052 
77kH55 





INDEX 

Active parameter table, 5 
ASCII 

character packing, 8 
code conversion, 1 

Asterisk (*) usage 
printout, 10 
RUBOUT, 7 

Automatic line editing, 6, 7 

Back slash ( \ ) usage, 7 
Bell signal, 7 
Buffered I/O routines, 6 

length, 7 
loading priority, 7 

Call format, 2 
Calling PDP-8 program, 8 
Carriage return (in GETC), 6, 7 
Chaining files, 12 
Character deletion, 7 
Character received exit function, 4 
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, 12 
Error exits, 17 
Errors, typing, 7 
Example program, 12, 13 
Exits, 3, 4 

error, 17 
zero divide, 2 

Exponent overflow, 3 

X-1 

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 requirements, 1 

Implementing mathematical 
routines, 12 

Instruction trap exit, 3 
Interrupts, 4, 5 

PDP-8 mode, 2 
IOOUTW, 7 
IOT exit, 4 

Job termination, 7 

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

LINCtapes, program library, 
Line 

deletion, 7 
editing, automatic, 6, 7 

Loading 
buffered I/O, 6 
location, 7 
routines, 7 

Mathematical functions, 1 
Mathematical routines, 7 

description, 11 through 16 
implementation, 12 
location, 7 

12 

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

functions, 2, 3, 4 



Output buffer fulJ signal, 
Overflow 

condition, 13 
exponent, 3 
fraction exit, 3 

P conversion or fcrmat, 11 
PDP-8 

mode interrupts, 2 
program call, E 

Pointer, 4, 8 

7 

Program example, 12, 13 
Program library LlNCtapes, 12 
PUTC, 6, 1 7 
PUTSTR routine, 9 

Routines, mathematical, 11 
RUBOUT, 7 

Scientific notation, 11 
Set program counter, 2 
Special conditions, 1 
Start FPP functio~, 4 

X-2 

Termination of job, 
Trap instructions, 
TRAP3 instructions, 
TRAP7 

error exits, 17 
instructions, 12 

Underflow 
condition, 13 
exit, 3 

7 
3 

12 

Utility routines, 7, 8 
description, 8, 9 
exit locations, 8 
location, 7 
used without Nucleus, 17 

Unusual events, 1 

Zero divide, 2, 3 
exit, 2 



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 fol lowing newsletters. 

Digital Software News for the PDP-8 & PDP-12 
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 ins ta I la ti on, 
please check with the Software Specialist or Sales Engineer at your nearest 
D i g i ta I office . 

Questions or problems concerning Digital 1s 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 
146 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 foci I itate a complete investigation. An answer wi 11 be sent to the 
individual and appropriate topics of general interest will be printed in the 
newsletter. 

Orders for new and revised software and manua Is, additiona I 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 Pro2rom Library in Maynard. When ordering, include the 
code number and a brief description of the software requested. 

D igita I Equipment Computer Users Society (DECUS) maintains a user I ibrary 
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 





READER 1 S 

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

COMMENTS 

Digital Equipment Corporation maintains a continuous effort to improve the quality and usefulness 
of its pub Ii cations. To do th is effectively we need user feedback -- your critica I evaluation of 

th is manua I. 

Please comment on th is manua I 1s completeness, accuracy. organization, usab i I ity and read­

abi Ii ty. 

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

How can th is manua I be improved? 

Other comments? 

Please state your position. 



- - - - - - - - - - - - - - - - Fold Here 

- - - - - - - - - - - - Do Not Tear - Fold Here and Staple - - - - - - - - - -- - -

BUSINESS REPLY MAIL 

NO POSTAGE STAMP NECESSARY IF MAILED IN THF UNITED ST ATl-S 

FIRST CILASS J 
PERMIT NO. 33 

MAYNARD, MASS. 

-----1------1-------------------------------...... Postage will be paid by: 

ma man ma 
Digital Equipment Corporation 
Software Information Services 
146 Main Street, Bldg. 3-S 
Maynard, Ma~chusetts 01754 

-----------1------1------1-----·1------1-----·1------------1------------·-




